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PART  I. 


Organic  Chemistry. 


Bromine  Derivatives  of  Tetrametbylmethane.  Petru  Ponx 
{Ann.  sci.  Univ.  Jassy,  1905,  3,  212 — 216). — Below  0°,  the  interaction 
in  diffuse  daylight  between  water,  bromine,  and  /3/3-dimethylpropane 
containing  some  /?-methylpropane  requires  from  four  to  fourteen  days 
according  to  the  intensity  of  the  light.  In  addition  to  /3-bromo- 
/I-methylpropane,  the  following  substances  were  isolated  by  fractional 
distillation  under  reduced  pressure,  a -Bromo-fi(3-dimethylpropane, 
CMe3-CH2Br,  is  a  colourless  liquid  with  an  ethereal  odour,  which  boils 
at  89 — 91°  under  749  mm.  pressure.  It  has  the  sp.  gr.  D294  at 
0°/0°  and  wD  1 ’43689  at  20’4°. 

/3-Bromo-/3-methylbutane  has  been  obtained  previously  by  Tissier. 
aa - Dibromo-($(i-dimethylpropane,  CMe3’CHBr2,  is  a  colourless  liquid 
with  a  strong  ethereal  odour,  which  boils  at  64 — 65°  under  43  mm. 
and  decomposes  when  heated  under  the  ordinary  pressure.  It  has  the 
sp.  gr.  1’7883  at  0°/0°  and  n ^  1*50848. 

ay -Dibromo-(3(5-dimethylpropane,  CH2Br*CMe2’CH2Br,  boils  at 
82 — 83°  under  49  mm.  and  decomposes  when  heated  under  the  ordinary 
pressure,  has  the  sp.  gr.  1’7052  at  0/0°,  and  n B  1  ’50903  at  20’3°. 

The  constitution  of  the  last  two  isomeric  compounds  is  deduced  from 
the  law  that  the  boiling  point  of  a  disubstituted  derivative  is  the 
lower  the  nearer  the  substituents  are  together  (Henry).  C.  S. 
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Preparation  of  Racemic  Amyl  Alcohol.  Paul  Freundler 
and  E.  Damond  ( Compt .  rend.,  1905,  141,  830 — 831). — Racemic 
amyl  alcohol,  obtained  in  small  quantities  by  Herzig  by  reducing  tiglic 
aldehyde  (Abstr.,  1882,  594)  and  by  Frankland  by  racemisation  of 
the  active  alcohol  (compare  Trans.,  1897,  71,  255),  can  be  readily  pre¬ 
pared  by  the  condensation  of  trioxymethylene  and  magnesium  sec.- 
butyl  bromide  (compare  Locquin,  Abstr.,  1904,  i,  546),  the  yield  being 
60  per  cent,  of  the  theoretical  when  the  calculated  quantity  of 
trioxymethylene  is  added  to  the  magnesium  sec.-butyl  bromide  sus¬ 
pended  in  ether  to  which  a  few  drops  of  carbon  disulphide  have  been 
added  to  moderate  the  action,  and  thus  avoid  the  formation  of  butylene 
and  butane  (compare  Bischoff,  Abstr.,  1905,  i,  589  ;  Ahrens  and 
Stapler,  ibid.,  868).  sec. -Butyl  bromide  is  obtained  by  the  action  of 
phosphorus  tribromide  on  sec.-butyl  alcohol,  prepared  by  the  direct 
hydrogenation  of  methyl  ethyl  ketone  at  140°  by  the  method  of 
Sabatier  and  Senderens  (compare  Abstr.,  1903,  i,  733).  M.  A.  W. 

Solubility  of  Various  Salts  in  Ethylene  Glycol.  William 
Oechsner  de  Coninck  {Bull.  Acad.  roy.  Belg.,  1905,  275 — 276, 
359). — The  solubilities  of  a  number  of  inorganic  salts  in  ethylene 
glycol,  having  the  composition  C0EL00,H90,  at  temperatures  about 
15°,  are  tabulated.  F.  G.  C.  S. 

Action  of  Light  on  a  Solution  of  Uranyl  Sulphate  in 
Ethylene  Glycol.  William  Oechsner  de  Coninck  {Bull.  Acad, 
roy.  Belg.,  1905,  360). — Uranyl  sulphate  is  dissolved  in  a  small  quan¬ 
tity  of  water,  excess  of  ethylene  glycol  added,  and  the  whole  placed  in 
a  flask  exposed  to  sunlight.  In  two  hours,  the  liquid  is  quite  green, 
and  in  hours  uranous  sulphate  is  precipitated.  In  glycerol,  no  such 
action  takes  place,  and  even  after  fifteen  months’  exposure  only  a 
slight  green  coloration  is  obtained.  This  reaction  serves  to  distinguish 
between  ethylene  glycol  and  glycerol.  F.  G.  C.  S. 

Cetylphosphoric  Acid.  Joachim  Biehringer  ( Ber .,  1905,  38, 
3974 — 3977.  Compare  Tiittscheff,  Jahresb.,  1860,  405). — Cetyl  di¬ 
hydrogen  phosphate  {cetylphosphoric  acid),  Clf)H330,P0(0H)2,  is  readily 
obtained  by  the  action  of  phosphoric  oxide  on  a  solution  of  cetyl 
alcohol  in  dry  ether.  The  ester  is  not  produced  in  the  absence  of 
ether  at  the  same  temperature.  It  forms  a  snow-white,  crystalline 
powder,  is  extremely  hygroscopic,  softens  at  60°,  and  melts  at  74°. 
It  dissolves  readily  in  most  organic  solvents,  and  reacts  as  a  dibasic 
acid  when  titrated  with  alcoholic  potash,  using  phenolphthalein  as 
indicator. 

Sodium,  lithium,  ferric,  lead,  and  silver  salts  have  been  prepared. 
The  salts  of  the  alkaline  earths  are  sparingly  soluble.  J.  J.  S. 

Action  of  Ammonia  and  Amines  on  Allyl  Formate. 

Pieter  van  Romburgh  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1905, 
8,  138 — 141.  Compare  Abstr.,  1882,  378). — Allyl  formate  may  be 
prepared  conveniently  by  heating  a  mixture  of  glycerol  with  an  equal 
weight  of  concentrated  formic  acid  at  125°  and  finally  at  240°;  at  the 
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higher  temperature,  a  mixture  of  allyl  formate,  allyl  alcohol,  and  a 
small  amount  of  formic  acid  distils  over,  and  this  is  subjected  to 
fractional  distillation. 

Allyl  formate  reacts  with  anhydrous  ammonia,  slowly  if  pure,  more 
quickly  in  presence  of  a  small  quantity  of  allyl  alcohol,  with  develop¬ 
ment  of  heat  and  formation  of  formamide  which  melts  at  2 *4°. 

Primary  and  secondary  fatty  amines,  benzylamine,  phenylhydrazine, 
and  piperidine  react  with  allyl  formate  to  form  substituted  form- 
amides,  the  rise  in  temperature  being  greatest  with  the  primary  amines, 
whilst  the  reaction  with  phenylhydrazine  takes  place  without  change 
of  temperature. 

Formi&obutylamide  boils  at  229°.  Formobenzylamide  melts  at  62° 
and  not  at  49°,  as  stated  by  Holleman  (Abstr.,  1895,  i,  457).  Formodi- 
iso butylamide  boils  at  227 — 228°  (corr.).  G.  Y. 

Action  of  Ammonia  and  Amines  on  Formic  Esters  of 
Glycols  and  Glycerol.  II.  Pieter  van  Romburgh  ( Proc .  K. 
Akad.  Wetensch.  Amsterdam ,  1905,  8,  339 — 341). — When  ammonia  gas 
is  absorbed  by  ethylene  diformate,  a  considerable  development  of 
heat  occurs,  and  the  product  on  distillation  yields  ethylene  glycol 
and  somewhat  impure  formamide.  Substituted  ammonias  (dipropyl¬ 
amine,  benzylamine)  give  pure  substituted  formamides  in  very  good 
yield.  Similar  reactions  take  place  between  propylene  a/Fdiformate,  or 
the  formins  of  glycerol,  and  ammonia,  dimethylamine,  dipropylamine, 
dmobutylamine,  benzylamine,  or  piperidine,  the  distillation  being  per¬ 
formed  in  a  vacuum. 

[With  W.  van  Dorssen.] — The  reaction  is  applicable  to  the  formic 
esters  of  unsaturated  glycols,  formobenzylamide  having  been  obtained 
by  distilling  a  mixture  of  benzylamine  and  yS-dihydroxyAae-hexadiene 
diformate.  C.  S. 

Acetic  Arsenious  Anhydride.  Ame  Pictet  and  A.  Bon  (Bull. 
Soc.  chim.,  1905,  [iii],  33,  1139 — 1143.  Compare  Abstr.,  1903,  i, 
309,  601). — Triacetic  arsenious  anhydride ,  As(OAc)3,  prepared  by  dis¬ 
solving  arsenious  oxide  in  acetic  anhydride,  crystallises  in  colour¬ 
less  needles,  melts  at  82°,  distils  at  165 — 170°  under  31  mm.  pressure, 
is  readily  soluble  in  chloroform  or  ethyl  acetate,  less  so  in  cold 
benzene,  and  almost  insoluble  in  light  petroleum  or  carbon  disulphide. 
It  decomposes  in  moist  air  forming  the  two  corresponding  acids,  and  is 
attacked  by  alcohols  yielding  the  corresponding  alkyl  arsenite  and 
acetate.  Glyceryl  and  phenyl  arsenites  were  prepared  in  this  way. 

When  fused  with  benzoic  acid,  triacetic  arsenious  anhydride 
furnishes  acetic  acid  and  tribenzoic  arsenious  anhydride ,  As(OBz)3. 
This  occurs  as  a  white,  crystalline  mass,  melts  at  155°,  and  decomposes 
rapidly  on  exposure  to  air,  forming  benzoic  and  arsenious  acids.  It 
dissolves  readily  in  chloroform,  less  so  in  benzene  or  ethyl  acetate,  and 
very  little  in  light  petroleum  or  carbon  disulphide.  T.  A.  H. 

Preparation  of  Anhydrides  of  Monobasic  Acids.  Yerein 
pur  Chemische  Industrie  (D.R.-P.  161882). — Acid  anhydrides  are 
readily  prepared  by  the  action  of  sulphuryl  chloride  on  the  alkali  salts 
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of  the  corresponding  acids,  but  large  quantities  of  acid  chloride  are 
obtained  when  alkaline  earth  salts  are  substituted.  It  is  found, 
however,  that  a  mixture  of  the  two  salts  gives  satisfactory  results, 
even  10 — 15  per  cent,  of  sodium  acetate  mixed  with  calcium  acetate 
being  sufficient  to  prevent  the  formation  of  acetyl  chloride. 

C.  H.  D. 

Crotonic  and  isoCrotonic  Acids.  William  Ojechsner  de 
Coninck  {Bull.  Acad.  roy.  Belg.,  1905,  274 — 275.  Compare  Abstr., 
1905,  i,  321,  628). — Crotonic  acid  dissolves  in  warm  sulphuric  acid 
and  becomes  charred,  isocrotonic  acid  forms  a  light  brown  solution 
becoming  dark  brown,  garnet-red,  and  black,  depositing  a  flocculent 
precipitate  of  carbon. 

On  heating  gradually  with  a  large  excess  of  sulphuric  acid,  both 
acids  char  and  evolve  carbon  dioxide  and  then  sulphur  dioxide. 

F.  G.  C.  S. 

Preparation  of  Oxalates  from  Formates.  Rudolf  Koepp  & 
Co.  (D.R.-P.  161512). — The  conversion  of  formates  into  oxalates  by 
heat  takes  place  quantitatively  when  about  1  per  cent,  of  alkali 
hydroxide  is  added  to  the  mass  before  heating.  The  alkali  appears  to 
exert  a  catalytic  influence.  In  the  case  of  sodium  formate  containing 
1  iper  cent,  of  sodium  hydroxide,  evolution  of  hydrogen  begins  at 
290°,  and  at  360°  the  mass  is  completely  converted  into  white,  porous 
oxalate.  Alkali  peroxides,  plumbates,  amides,  ethoxides,  or  phenoxides 
may  also  be  used.  C.  H.  D. 

Ester  Anhydrides  of  Dibasic  Acids.  D.  Mol  {Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1905,  8,  336 — 337). — Ethyl  anhydro-oxalate, 
0(C0'C02Et)2,  obtained  by  the  action  of  ethyloxalyl  chloride  on 
potassium  ethyl  oxalate  covered  with  ether,  distils  at  85 — 90°  under 
less  than  1  mm.  pressure ;  the  distillate  solidifies  on  cooling  and  melts 
at  4°.  The  anhydride,  which  is  also  obtained  by  acting  on  an  excess 
of  potassium  ethyl  oxalate  with  phosphorus  oxychloride,  decomposes 
when  heated  at  the  ordinary  pressure.  C.  S. 

Derivatives  of  Trimethylparaconic  and  Camphoronic  Acids. 
William  A.  Noyes  and  Howard  W.  Doughty  (J.  Amer.  Chem.  Soc., 
1905,  27,  1429 — 1435). — Noyes  and  Patterson  (Abstr.,  1902,  i,  742) 
have  shown  that  when  ethyl  trimethylitamalate  is  treated  with 
phosphorus  tribromide,  it  is  converted  into  ethyl  trimethylparaconate. 
As  the  ester  used  in  this  experiment  was  not  pure,  it  was  considered 
desirable  to  ascertain  the  action  of  phosphorus  tribromide  on  methyl 
trimethylitamalate.  Methyl  trimethylitamalate  was  obtained  as  a 
yellow  oil  which  boils  at  122 — 127°  under  12 — 14  mm.,  and  at 
261 — 265°  under  atmospheric  pressure.  When  this  ester  was  treated 
with  hydrobromic  acid  or  phosphorus  tribromide,  methyl  trimethyl¬ 
paraconate  could  not  be  obtained.  Attempts  to  prepare  an  acetyl  or 
a  benzoyl  derivative  of  the  ester  were  unsuccessful.  It  was  found 
impossible  to  reduce  trimethylparaconic  acid  electrolytically,  the  acid 
being  recovered  from  the  experiments  unchanged. 
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When  ethyl  trimethylsuccinate  is  heated  with  ethyl  ehloroacetate  in 
presence  of  sodium  or  sodium  ethoxide,  no  trace  of  camphoronic  acid 
is  produced.  Attempts  were  made  to  effect  the  condensation  of 
chloral  with  sodium  trimethylsuccinate,  but  without  success. 

i  Bromocmhydrocamphoronic  chloride,  obtained  by  the  method  used 
by  Aschan  (Abstr.,  1895,  i,  188)  in  the  preparation  of  the  active 
form,  crystallises  from  ether,  and  melts  at  123 — 126°.  i-Camphorcmic 
anhydride  distils  at  193 — 194°  under  20  mm.  pressure,  solidifies  as  a 
white,  crystalline  mass,  melts  at  119 — 121°,  and  is  readily  soluble  in 
water  and  sparingly  so  in  ether.  i-Camphoranic  acid  crystallises  in 
pyramids,  and,  on  heating,  partly  sublimes  and  melts  at  190 — 191°. 

E.  G. 

Trithioformaldehyde  and  a  New  Method  of  preparing 
Trimethylsulphonium  Iodide.  Albert  Reychler  {Bull.  Soc.  china., 
1905,  [iii],  33,  1226 — 1232.  Compare  Klinger,  Abstr.,  1879,  132). — 
Trithioformaldehyde  may  be  purified  by  recrystallisation  from  hot 
aniline  and  subsequently  washing  with  hydrochloric  acid  and  alcohol. 
It  reacts  with  methyl  iodide  when  a  mixture  of  the  two  substances  is 
heated  in  closed  vessels  at  80°  to  100°,  forming  trimethylsulphonium 
iodide  ;  the  yield  of  the  latter  under  these  conditions  is  small,  and  the 
reaction  goes  better  in  presence  of  methyl  alcohol,  when  a  yield  of 
trimethylsulphonium  iodide  equivalent  to  from  85  to  90  per  cent,  of 
the  theoretical  is  obtainable.  The  reaction  may  be  represented  by  the 
following  equations  :  (CH2S)3  +  3MeI  +  6MeOH  —  3SMesI  +  3CH2(OH)2 
and  3CH2(OH)2  +  6MeOH  =  6H20  +  3CH2(OMe)2.  The  presence  of 
methylal  in  the  by-products  of  the  reaction  was  proved. 

The  reaction  becomes  much  more  complex  when  ethyl  iodide  is  sub¬ 
stituted  for  methyl  iodide  or  ethyl  alcohol  for  methyl  alcohol. 

The  author  notes  that  this  breaking  down  of  the  molecule  of  trithio¬ 
formaldehyde  by  such  a  reagent  as  methyl  iodide  is  remarkable  in  view 
of  the  stability  of  the  polymeride  towards  other  reagents. 

T.  A.  H. 

Crystals  of  s-Tetrachlorofsopropylformal.  F.  Kaisin  {Bull. 
Acad.  roy.  Belg.,  1905,  276 — 277). — A  correction  to  a  former  paper 
(Abstr.,  1905,  i,  261).  The  crystallographic  data  for  s-tetrachlorowo- 
propylformal  should  be  [a  :b  :c  =  2-789  : 1  :  1*384].  F.  G.  C.  S. 

Action  of  Hydrogen  Cyanide  on  Ketones.  A.  J.  Ultee  {Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1905,  8,  141 — 144). — Acetone  and 
hydrogen  cyanide  react  in  aqueous  solution  in  presence  of  a  small 
quantity  of  a  base  with  development  of  heat  to  form  the  cyanohydrin 
(hydroxyisobutyronitrile),  which,  as  the  reaction  is  reversible,  can  be 
isolated  by  distillation  only  after  neutralisation  of  the  base.  That  the 
same  equilibrium  is  reached  by  adding  a  trace  of  potassium  hydroxide 
to  a  molecular  mixture  of  acetone  and  hydrogen  cyanide  or  to  the 
cyanohydrin  in  aqueous  solution  is  proved  by  the  refractions  nD  1  -39721 
and  1-39818  at  12°  for  the  two  solutions  respectively.  Determinations 
of  the  free  hydrogen  cyanide  present  show  that  the  amount  of  the 
cyanohydrin  formed  at  0°  is  94'5,  and  at  25°  is  88‘60  per  cent,  of  the 
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theoretical.  The  corresponding  values  for  methyl  ethyl  ketone  are 
95"57  and  90*36,  for  diethyl  ketone  95*90  and  91 '29  per  cent, 
respectively. 

On  mixing  anhydrous  hydrogen  cyanide  with  anhydrous  acetone, 
there  is  a  slight  rise  in  temperature,  but  no  interaction  takes  place 
even  after  six  months,  as  shown  by  determinations  of  the  free  hydrogen 
cyanide  present  and  by  the  unchanged  refraction  of  the  mixture. 
Pure  cyanohydrins  may  be  obtained  by  adding  a  slight  excess  of  fuming 
hydrochloric  acid  to  potassium  cyanide  covered  by  a  ketone  and  dis¬ 
tilling  the  product  under  reduced  pressure. 

Hydro xyisobutyronitrile  melts  at  -  19  "5°  to  a  colourless  liquid 
which  boils  at  82°  under  23  mm.,  decomposes  on  distillation  under  the 
atmospheric  pressure,  and  has  thesp.  gr.  0*9342  at  18°  and  nD  1*40526 
at  8*5°. 

a-Hydroxy-a-methylbutyronitrile,  from  methyl  ethyl  ketone,  is  a 
colourless  liquid  having  a  faint  ketonic  odour,  boils  at  91°  under 
20*5  mm.,  does  not  solidify  in  a  paste  of  solid  carbon  dioxide  and 
acetone,  and  has  the  sp.  gr.  0*9324  at  18*5°  and  wD  1*41775  at  12*5°. 

a-Hydroxy-a-etliylbutyronitrile,  prepared  from  diethyl  ketone,  is  a 
colourless  liquid  which  boils  at  97*5°  under  18*5  mm.  pressure,  does 
not  solidify  when  cooled  with  solid  carbon  dioxide  and  acetone,  and 
has  the  sp.  gr.  0*9300  at  18*5°  and  wD  1*42585  at  18°.  G.  Y. 

Triacetylcellulose.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co. 
(D.K.-P.  159524.  Compare  Skraup,  Abstr.,  1899,  i,  852  ;  Franchimont, 
Abstr.,  1900,  i,  141). — Acetic  anhydride  and  sulphuric  acid  act  on 
cellulose  below  50°,  preferably  in  presence  of  glacial  acetic  acid,  to 
form  triacetylcellulose.  The  product  dissolves  readily  in  chloroform, 
epichlorohydrin,  nitrobenzene,  or  acetic  acid,  but  is  insoluble  in  alcohol, 
ether,  glycerol,  or  amyl  acetate.  It  decomposes  at  about  250°,  and  is 
very  resistant  towards  alkali  hydroxides  or  dilute  acids.  On  evapora¬ 
tion  of  its  solutions,  it  forms  colourless  films  which  are  perfectly 
flexible  even  at  a  thickness  of  0*5  mm.,  and  do  not  become  brittle  with 
time.  Very  voluminous  gelatinous  masses  are  obtained  when  the  con¬ 
centrated  solutions  are  poured  into  water  or  alcohol.  C.  H.  D. 

Action  of  Bromine  on  Trimethylamine.  James  F.  Norris 
( Ber. ,  1905,  38,  3904 — 3906). — Hantzsch  and  Graf’s  product,  obtained 
by  the  action  of  bromine  on  trimethylamine  (Abstr.,  1905,  i,  575),  is 
not  identical  with  Remsen  and  Norris’  trimethylamine  dibromide 
(Abstr.,  1896,  i,  336),  which  melts  at  117 — 119°  and  for  which  the 
formula  NMe3,HBr,Br  is  now  confirmed  (Abstr.,  1898,  i,  169).  The 
author  considers  that  Hantzsch  and  Graf’s  substance  may  be  the 
primary  reaction-product,  which  changes  easily  into  Remsen  and 
Norris’  dibromide.  G.  Y. 

Conversion  of  Formliydroxamic  Acid  into  Fulminic  Acid. 
Henry  C.  Biddle  (Ber.,  1905,  38,  3858 — 3859.  Compare  Abstr., 
1900,  i,  137). — A  reply  to  Wohler  (Abstr.,  1905,  i,  419).  In  order  to 
secure  the  conversion  of  chloro-formoxime  acetate  by  the  action  of 
silver  nitrate  into  silver  fulminate,  it  is  necessary  to  allow  the 
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mixed  solutions  to  remain  for  twenty-four  hours;  the  silver  ful¬ 
minate  is  somewhat  soluble  in  water  and  might  be  overlooked 
when  the  precipitate  is  digested  with  much  boiling  water.  T.  M.  L. 

Compounds  of  Metallic  Thiocyanates  with  Organic  Bases. 

Hermann  Grossmann  and  Fritz  HCnseler  ( Zeit .  anorg.  Chern.,  1905, 
46,  361 — 405.  Compare  Abstr.,  1904,  i,  341). — The  additive  com¬ 
pounds,  such  as  Ni(SCN)2,2C6H5*NH2,  were  usually  prepared  by  the 
action  of  an  aqueous  or  alcoholic  solution  of  the  metallic  thiocyanate 
on  an  alcoholic  solution  of  the  base,  crystals  in  some  cases  separating 
at  once. 

The  double  salts,  such  as  Ni(NH3Ph)2(SCN)3,  were  usually  prepared 
by  dissolving  the  corresponding  additive  compounds  in  thiocyanic  acid 
and  evaporating  the  solution  if  necessary. 

Pyridine  mercuric  thiocyanate ,  Hg(SCN)2,C5H5N,  forms  colourless, 
transparent,  monoclinic  crystals.  Pyridiniummer curie  thiocyanate , 
HgC5H6N(SCN)3,  is  a  colourless,  crystalline  mass.  Pyridinium¬ 
mer  curie  chloride,  Hg(C5H6N)2Cl3,  and  bromide  form  long,  prismatic, 
triclinic  crystals  ;  the  iodide  long,  slender,  yellow,  lustrous  needles. 
Pyridiniummer  curie  chlorobromide,  HgBr2,C5HfNCl,  occurs  in  long, 
prismatic,  colourless,  monoclinic  crystals  ;  the  chloroiodide, 

HgI2,2C5H6NBr, 

forms  yellow,  not  well-defined  crystals.  2HgI2,3C5H6NCl  occurs  in 
four-sided,  monoclinic  prisms  ;  the  chlorocyanide,  3Hg(CN)2,2C6H5NCl, 
forms  long,  prismatic,  monoclinic  crystals. 

Cobalt  thiocyanate,  Co(SCN)2,4H20,  forms  glistening,  wine-red, 
rhombic  crystals  which  gradually  become  brown  and  opaque  in  the 
air  (compare  Rosenheim  and  Coho,  Abstr.,  1901,  i,  456). 

Tetrapyridine  cobalt  thiocyanate,  Co(SCN)2,4CrH5N,  crystallises  in 
rose-coloured  needles. 

Tripyridiniumcobalt  thiocyanate,  Co(C5H6N)3(SCN)5,  forms  dark 
blue,  monoclinic  crystals,  which  show  mixed  colours.  A  dipyridinium 
compound  can  also  be  obtained.  All  complex  cobalt  thiocyanates  are 
blue  in  alcoholic  and  concentrated  aqueous  solution,  but  are  split  up 
into  their  components  by  excess  of  water,  the  solution  becoming  rose- 
coloured. 

Dipyridiniumnickel  thiocyanate,  Ni(C5H6N)2(SCN)4,  forms  green, 
hemispherical  crystals. 

Tetrapyridine  ferrous  thiocyanate,  Fe(SCN)2,4C5H5N,  forms  yellow, 
lustrous,  prismatic  crystals,  which  do  not  readily  oxidise  in  the  air. 
Tripyridiniumferrous  thiocyanate,  Fe(C5H6N)3(SCN)3,  and  the  corre¬ 
sponding  manganous  compound,  Mn(C5H6N)3(SCN)5,  are  obtained  re¬ 
spectively  in  yellow  crystals  which  slowly  become  red  in  the  air  and  in 
well-defined,  colourless  crystals.  The  cobalt,  ferrous,  and  manganous 
compounds  are  isomorphous. 

Dipyridiniumzinc  iodide,  Zn(C5H6N)2I4,  forms  yellow,  monoclinic 
crystals.  Pyridinium  thiocyanate,  C5H6N,SCN,  obtained  by  evaporat¬ 
ing  molecular  amounts  of  its  components,  separates  in  transparent, 
odourless,  hygroscopic  crystals. 

Quinoline  cadmium  thiocyanates,  Cd(SGN’)2,2C9H7N'  and 
Cd(SCN)2,3C8HyN, 
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are  obtained  as  yellowish-white,  microscopic,  prismatic  crystals.  Di- 
and  tetra-quinoliniumcadmium  thiocyanates ,  Cd(C9H8N)2(SCN)4  and 
Cd(C9H8N)4(SON)6,  form  transparent,  monoclinic  crystals,  which 
rapidly  become  opaque  in  the  air.  Diquinoliniumcadmium  bromide, 
Cd(C9H8N)2Br4,H20,  occurs  in  transparent,  colourless,  monoclinic 
crystals ;  the  corresponding  iodide  in  yellow  crystals.  Quinoline 
mercuric  thiocyanate ,  Hg(SCN)2,C9H7N,  forms  colourless  crystals ;  the 
salts  Hg(C9H8N)2(SCN)4 ;  Hg(C9HsN)4(SCN)6 ;  HgBr2,2C9H8NBr,  and 
Hgl2  ,2C9HgNI  were  also  prepared ;  the  two  former  crystallise  in 
glancing,  prismatic  needles,  the  iodide  in  yellow,  microscopic  needles. 

Of  the  quinoline  cobalt  compounds  :  Co(SCN)2,2C9H7N,2H20,  occur¬ 
ring  in  well-formed,  dark  blue,  glancing  crystals;  Co(C9H8N)2(SCN)4; 
Co(C9H8N)2Cl4,2H20  ;  CoBr2,2C9H7]Sr,  and  Co(C9H8N)2Br4,2H20  were 
prepared  by  the  general  methods.  The  chloride  occurs  in  grass-green, 
tabular  crystals,  the  other  three  in  lustrous,  dark  blue  crystals.  The 
nickel  compounds,  Ni(SCN)2,4C9H7N  and  Ni(C9HsN)4(SCN)6,  occur 
in  green  crystals. 

Tetraquinoline  ferrous  thiocyanate,  Fe(SCN)2,4C9H7N,  forms  colour¬ 
less,  prismatic  needles,  which  become  red  in  the  air  ;  tetraquinolinium- 
ferrous  thiocyanate,  Fe(C9H8N)4(SCN)6,  occurs  in  prismatic,  glancing, 
wine-red  crystals,  which  become  dark  brown  in  the  air  owing  to 
oxidation.  The  corresponding  manganese  compounds, 
Mn(SCN)2,4C9H7N, 

yellowish-white,  well-formed  plates,  and  Mn(C9H7N)4(SCN)6,  flesh- 
coloured,  lance-shaped  crystals,  were  prepared.  No  other  quinoline 
thiocyanate  compounds  of  these  three  metals  could  be  obtained.  The 
tetraquinolinium  compounds  of  mercury,  cadmium,  cobalt,  nickel,  iron, 
and  manganese  are  isomorphous. 

Zinc  compounds :  Zn(SCN)2,2C9H7N  crystallises  in  microscopic 
needles;  Zn(C9H8N)2(SCN)4  forms  milky,  prismatic  needles. 
Zn(C9HgN)2Cl2  and  the  corresponding  bromide  and  iodide  occur  in 
transparent,  monoclinic  crystals  and  are  isomorphous. 

Diquinoline  silver  thiocyanate,  AgSCN,2C9H7N,  forms  glistening, 
milky,  regular  prisms,  which  are  decomposed  by  water.  No  double 
salt  could  be  obtained.  Diquinoline  cup'ous  thiocyanate , 

CuSCN,2C9H7N, 

crystallises  from  alcohol  in  glancing,  yellowish-red  prisms.  The 
corresponding  chloride  and  bromide  were  obtained. 

Quinoline  thiocyanate,  C9HgN,SCN,  is  prepared  like  the  correspond- 
ing  pyridine  compounds,  from  which  it  differs  in  being  more  stable  and 
in  showing  greater  tendency  to  crystallise.  It  occurs  in  well-formed, 
clear,  monoclinic  crystals. 

The  aniline  compounds  so  far  obtained  contain  two  molecules  of  the 
base,  and  are  characterised  by  their  great  stability.  Cd(SCN)2,2NH2Ph 
crystallises  in  prismatic  needles.  Cd(NH3Ph)2(SCN)4  forms  colourless, 
glistening,  columnar  crystals.  Hg(SCN)2,2NH2Ph  forms  colourless, 
columnar  crystals ;  Hg(NH3Ph)2(SCN)4,  colourless,  lustrous  needles. 
Co(SCN)2,2NH2Ph  crystallises  in  prismatic,  greyish-violet  needles. 
Co(NH3Ph)2(SCN)3  forms  lustrous,  dark  blue,  microscopic  crystals. 
Ni(SCN)2,2NH2Ph  forms  clear  blue,  microscopic  needles. 

Ni(NH3Ph)2(SCN)3 
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is  a  clear  green,  crystalline  powder.  Fe(SCN)2,2NH2Ph  forms  glisten¬ 
ing,  yellowish-white  needles.  Fe(NH3Ph)(SCN)3  forms  red 
crystals  and  is  comparatively  unstable.  Mn(SCN)2,2NH2Ph  crystal¬ 
lises  in  regular,  six-sided,  columnar  crystals.  Mn(NH3Ph)2(SCN)3 
forms  a  yellow,  crystalline  powder.  Zn(SCN)2,2NH2Ph  is  obtained 
in  well-formed,  glistening,  columnar  crystals.  Zn(NH3Ph)2(SCN)3 
forms  long,  glistening,  colourless  prisms ;  both  salts  redden  in  the  air. 

Phenylhydrazine  Compounds. — Cd(SCN)2,5N2H3Ph  forms  long, 
glistening  needles.  Cd(SCN)2,2N2H3Ph  resembles  the  penta-com- 
pound.  Cd(N2H4Ph)4(SCN)6  forms  colourless,  lustrous,  microscopic 
needles.  Mercury  compounds  with  phenylhydrazine  could  not  be 
obtained  owing  to  the  reducing  action  of  the  latter  substance. 
Ni(SCN)2,4N2H3Ph  andNi(SCN)2,6N2H3Ph  both  form  blue,  microscopic 
crystals,  which  become  dirty-brown  on  exposure  to  air.  NiBr26N2H3Ph 
resembles  the  corresponding  thiocyanate.  Co(SCN)2,6N2H3Ph  and 
Co(SCN)24N2H3Ph  crystallise  in  rose-red,  microscopic  needles  which 
turn  brown  in  the  air.  Co(N2H4Ph)4(SCN)6  forms  green,  shining, 
microscopic  needles.  Fe(SCN)2,6N2H3Ph  crystallises  in  yellowish- 
white,  well-formed,  microscopic  needles ;  the  corresponding  bromide  and 
iodide  form  yellowish-white,  microscopic  crystals.  Mn(SCN)2,6N9H3Ph 
crystallises  in  long  needles  with  a  silvery  lustre  and  turns  brown  in 
the  air.  Mn(N2H4Ph)3(SCN)5  forms  colourless,  glistening,  microscopic 
needles.  Zn(SCN)2,6N2H3Ph  and  Zn(SCN)2,2N2H3Ph  crystallise  in 
long,  prismatic  needles.  ZnBr2,5N2H3Ph  forms  slender,  colourless 
crystals. 

It  is  pointed  out  that  there  is  great  analogy  between  the  halogen 
compounds  and  those  containing  the  thiocyanate  group  both  as  regards 
the  type  compounds  formed  and  the  crystallographic  relationships. 

G.  S. 

Presence  of  fCumene  in  Roumanian  Petroleum.  Petru  Poni 
(Ann.  sci.  Univ.  Jassy,  1905,  3,  217 — 218). — By  the  nitration  of 
the  fractions  boiling  between  160 — 161°  and  170 — 172°,  f  cumene  was 
detected  in  the  form  of  its  trinitro-derivative,  which  crystallises  in 
short,  quadratic  prisms  melting  at  184 — 185°.  C.  S. 

Chlorination  by  means  of  Sulphuryl  Chloride.  Alfred  Wohl 
(D.R.-P.  160102  and  162394.  Compare  Abstr.,  1904,  i,  283). — In 
chlorination  by  means  of  sulphuryl  chloride,  the  hydrogen  chloride  and 
sulphur  dioxide  evolved  carry  with  them  much  sulphuryl  chloride, 
which  cannot  be  recovered  completely  by  cooling.  It  is,  therefore, 
advisable  to  pass  the  vapours  through  fuming  sulphuric  acid.  The 
chlorosulphonic  acid  thus  obtained  is  readily  reconverted  into  sul¬ 
phuryl  chloride.  It  is  still  more  advantageous  to  use  as  absorbing 
liquid  the  same  compound,  such  as  toluene,  as  that  undergoing 
chlorination  in  the  principal  apparatus,  a  little  acetyl  chloride  being 
added  to  facilitate  the  reaction.  C.  H.  D. 

The  Six  Isomeric  Tribromoxylenes.  F.  M.  Jaeger  and 
Jan  J.  Blanksma  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1905,  8, 
153 — 155.  Compare  Jaeger,  Abstr.,  1903,  i,  240). — The  six  possible 
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tribromoxylenes  have  been  prepared  by  the  following  series  of 
reactions  : 

On  bromination  in  glacial  acetic  acid  solution,  1:2:  3-xylidine  yields 
4  :  6-dibromo-l  :  2  :  3-xylidine,  which  melts  at  56°,  and  by  means  of 
Sandmeyer’s  reaction  is  converted  into  3:4: 6-tribromo-o-xylene, 
melting  at  86 'S0. 

In  the  same  manner,  1:2: 4-xylidine  yields  3  :  5-dibromo-l  :  2  : 4- 
xylidine,  which  melts  at  63°  and  is  converted  into  3:4:  5 -tribromo- 
o -xylene,  melting  at  105°. 

2:4:  6-Tribromo-m-xylene,  which  melts  at  85°,  is  obtained  in  three 
ways :  (1)  by  elimination  by  means  of  amyl  nitrite  and  copper 
powder  of  the  amino-group  of  2:4:  6-tribromo- 1  :  3  :  5-xylidine,  which 
is  obtained  by  bromination  of  s-xylidine,  and  melts  at  195°. 

(2)  Prom  4  : 6-dibromo-l  :  3  : 2-xylidine  by  Sandmeyer’s  reaction. 

(3)  By  Sandmeyer’s  reaction  from  2  :  6-dibromo-l  :  3  : 4 -xylidine,  which 
is  formed  by  hydrolysis  of  2  : 6-dibromoaeeto-l  :  3  :  4-xylidine  and 
melts  at  65°. 

4  :5  :  6-Tribromo-m-xylene,  which  melts  at  105°,  was  obtained  in 
two  ways :  (1)  by  elimination  of  the  amino-group  of  4:5:  6-tribromo- 
1:3:  2-xylidine ,  which  is  formed  by  bromination  of  4  : 6-dibromo- 
1  : 3  : 2-xylidine  and  melts  at  190°.  (2)  By  Sandmeyer’s  reaction 

from  5  :  6-dibromo-l  :  3  : 4- xylidine,  which  is  formed  by  bromination  of 
6-bromo-l  :  3  :  4-xylidine  and  melts  at  35°. 

2  : 4 :  5-Tribromo-m-xylene,  which  melts  at  87°,  was  formed  by 
Sandmeyer’s  reaction  from  4  :  5-dibromo-l  :  3  :  2-xylidine,  which  is 
obtained  by  brominating  4-bromo-l  :  3  :  2-xylidine  and  melts  at  50°. 

2:3:  5-Tribromo-p-xylene  is  formed  from  3  : 5-dibromo-l  :  4  :  2- 
xylidine  and  melts  at  89°.  G.  Y. 

Chemical  Action  of  Light.  X.  Giacomo  Ciamician  and 
Paul  Silber  ( Ber .,  1905,  38,  3813 — 3824.  Compare  Abstr.,  1901,  i, 
36,  329,  390,  547  ;  1902,  i,  433  ;  1903,  i,  39,  171,  562,  626  ;  1904,  i, 
161  ;  1905,  i,  335,  414). — Under  the  influence  of  light,  alcoholic 
solutions  of  nitrobenzene  yield  not  only  aniline,  but  a  small  fraction 
of  a  substance  soluble  in  alkali,  which  is  shown  to  be  ^-aminophenol, 
proving  that  the  reduction  takes  place  in  three  stages  : 

c6h5-no2  —  c6h3-nh-oh  — >  c6h5-nh2. 

The  basic  fraction  contains,  in  addition  to  aniline,  quinaldine, 
2-methyl-3-ethylquinoline,  or  2-isopropyl-3-isobutylquinoline,  accord¬ 
ing  as  ethyl,  propyl,  or  isoamyl  alcohol  is  used  as  solvent.  The 
ethyl-alcoholic  solution  gives  also  a  base,  CgH^OgN,  which  crystallises 
from  light  petroleum  in  stout,  colourless  scales,  melts  at  70 — 71°, 
and  reduces  Fehling’s  solution  and  gold  chloride  ;  its  acetyl  derivative, 
C8H903N,  separates  from  hot  water  in  large  crystals  and  melts  at 
178 — 179°;  its  picrate,  C12H10O9N4,  forms  yellow  needles  and  melts 
at  185°,  its  benzoyl  derivative,  CeH602N*C0Ph,  crystallises  from 
methyl  alcohol  in  rhombic  tablets  and  melts  at  192°.  The  base 
probably  arises  from  an  impurity  in  the  nitrobenzene. 

The  action  of  light  on  a  mixture  of  anisaldehyde  and  nitrobenzene 
gives  anisic  acid,  dianisoylphenylhydroxylamine,  anisoylanilide,  and 
azoxybenzene  and  o-hydroxyazobenzene  (derived  from  nitrosobenzene). 
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Dianisoylphenylhydroxylamim, 

OMe-CoH^CO-NPh-O-CO-CeH^OMe, 
crystallises  from  methyl  alcohol  in  colourless  prisms  melting  at  150°. 

Experiments  were  also  tried  with  vanillin,  piperonal,  salicyl- 
aldehyde,  and  cinnamaldehyde,  which  yield  the  corresponding  acids, 
but  the  ketones,  acetone  and  acetophenone,  were  found  to  be  without 
action  on  the  nitrobenzene.  T.  M.  L. 

Nitration  of  s-Nitro-m-xylene.  Jan  J.  Blanksma  ( Proc .  K.  Ahad. 
Wetensch.  Amsterdam,  1905,  8,  70 — 74.  Compare  Abstr.,  1902,  i, 
442,  600). — The  action  of  a  mixture  of  nitric  and  sulphuric  acids  on 
s-nitro-m-xylene  leads  to  the  formation  of  4:5:  6-trinitro-m-xylene, 
together  with  a  smaller  quantity  of  the  2:4:  5-trinitro-compound. 

4:5:  §-Trinitro-m-xylene  crystallises  from  alcohol  in  long,  colourless, 
monoclinic  needles  or  rods  [a  :  b  :  c  =  0’5950  : 1  :  0‘2706  ;  (3  =  88°H'], 
melts  at  125°,  and,  when  treated  with  alcoholic  methylamine,  is  con¬ 
verted  into  4  :  Q-dinitromethyl-1  :  3  :  5-xylidine,  C6HMe2(N02)2*NHMe, 
which  melts  at  85°,  and  on  bromination  yields  2-bromo-^  :  6 -dinitro- 
methyl-\  :3  : 5-xylidine,  melting  at  146°.  On  treatment  with  nitric 
acid,  this  forms  i-bromo-2 :  Q-dinitro- 3 : 5 -dimethylphenylmethylnitroamine, 
C6Me2(N02)2Br*NMe-N02,  which  melts  at  103°. 

2:4:  5-Trinitro-m-xylene  separates  from  alcohol  in  triclinic  crystals 
[a:5:c  =  2-8359  :1 : 0-8510;  a=100°54',  (3=-- 106°59',  y=117°51£'], 
melts  at  90°,  and  on  treatment  with  alcoholic  methylamine  is  con¬ 
verted  into  2  :  A-dinitromethyl-l  :  3  :  5-xylidine,  which  melts  at  127°, 
and  on  bromination  yields  6-bromo-2  :  4- dinitromethyl-l  :  3  :  5-xylidine, 
melting  at  175°.  This  is  formed  also  by  the  action  of  alcoholic 
methylamine  on  Q-bromo-2  :  4  :  5 -trinitro-m- xylene,  which  melts  at  183°, 
and  is  obtained  by  nitrating  6-bromo-5-nitro-m-xylene,  melting  at  56°, 
or  on  5  :  Q-dibromo-2  :  i-dinitro-m-xylene,  which  melts  at  193°  and  is 
obtained  by  nitrating  5  :  6-dibromo-m- xylene,  melting  at  11°.  Q-Bromo- 
2  :  i-dinitro-3  :  5 -dimethylphenylmethylnitroamine,  formed  by  the  action 
of  nitric  acid  on  6-bromo-2  :  4-dinitromethyl-l  :  3  :  5-xylidine,  melts  at 
152°. 

Whilst  the  action  of  a  mixture  of  nitric  acid  of  sp.  gr.  1’52  and 
sulphuric  acid  on  6-bromo-  and  on  6-chloro-5-nitro-?ra-xylene  leads  re¬ 
spectively  to  the  formation  of  6 -bromo-  and  &-chloro-2  : 4  : 5-trinitro-m- 
xylene,  which  melts  at  165°,  6-iodo-5-nitro-  and  6-iodo-4-nitro-m-xylene 
yield,  on  nitration,  4:5: 6-trinitro-  and  2:4: 6-trinitro-m-xylenes, 
respectively.  Q-Iodo-5-nitro-m-xylene,  formed  by  Sandmeyer’s  reaction 
from  5-nitro-l  :  3  :4-xylidine,  melts  at  165°. 

2:4:  6-Trinitro-m-xylene  separates  from  a  mixture  of  benzene  and 
alcohol  in  large,  thick,  prismatic,  bipyramidal,  rhombic  crystals 
[a :  b  :  c  =  0,6587  :1  :0,5045],  melts  at  182°,  and  of  the  three  trinitro- 
m-xylenes  is  the  least  soluble  in  alcohol,  the  most  soluble  being  the 
2:5:  6-trinitro-compound  melting  at  90°. 

On  treatment  with  nitric  acid  of  sp.  gr.  1’52  at  the  laboratory 
temperature,  s-nitro-m- xylene  yields  4  :  5  -dinitro-m-xy lene,  which,  on 
nitration  with  a  mixture  of  nitric  and  sulphuric  acids,  forms  chiefly 
4:5:  6-trinitro-m-xylene.  An  attempt  to  convert  this  into  tetranitro- 
m-xylene  by  the  action  of  nitric  and  sulphuric  acids  at  150°,  leads  to 
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the  formation  of  a  small  quantity  of  an  acid  oxidation  product, 
forming  colourless  crystals  and  melting  at  190°.  Cf.  Y. 

Palladium.  Alexander  Gutbier  and  A.  Krell  ( Ber .,  1905,  38, 
3869 — 3873.  Compare  Abstr.,  1905,  i,  876  ;  ii,  584). — Palladous 
methylaniline  chloride,  (NH,2MePhCl)2,PdCl2,  crystallises  from  dilute 
alcohol  in  broad,  brown  needles.  The  bromide,  (NH2MePhBr)2,PdBr2, 
crystallises  in  reddish-brown  needles  from  hydrobromic  acid  and  in 
plates  from  dilute  alcohol. 

Palladous  ethylaniline  chloride,  (NH2EtPhCl)2,PdCl2,  was  obtained  in 
brown  needles  from  hydrochloric  acid  and  in  large,  brown  plates  from 
dilute  alcohol.  The  bromide,  (NH2EtPhBr)2,PdBr2,  separates  in  well- 
formed  brown  needles  from  hydrobromic  acid,  and  in  clusters  of 
pyramidal  crystals  from  dilute  alcohol. 

Palladous  diethylaniline  chloride,  (NHEt2PhCl)2,PdCl2,  crystallises  in 
dark  brown  spangles  from  hydrochloric  acid  and  in  dark  yellowish- 
brown  needles  from  dilute  alcohol.  The  corresponding  bromide  forms 
large,  reddish-brown  needles  and  plates. 

Diphenyldimethylpalladosammine  chloride,  Pd(NHMePh)2Cl2,  forms 
golden-yellow,  microcrystalline  needles.  The  bromide  forms  yellowish- 
red  plates. 

Diphenyldiethylpalladosammine  chloride,  Pd(NHEtPh)2Cl2,  is  a  very 
sparingly  soluble,  yellow  precipitate.  The  bromide  crystallises  from 
much  dilute  alcohol  in  dark  yellow  scales  with  a  green  lustre. 

T.  M.  L. 

A  New  Dinitrodiphenylamine.  Friedrich  Keiirmann  and 
Robert  Kaiser  {Ber.,  1905,  38,  3778 — 3779). — 2  :  6-Dinitrodiphenyl- 
amine,  NHPh*C0H3(NO2)2,  is  formed  together  with  2 : 4-dinitro- 
diphenylamine  by  heating  1-chloro-  or  l-iodo-2 : 4-dinitrobenzene, 
containing  small  quantities  of  the  2 : 6-dinitro-isomerides,  with 
aniline.  It  crystallises  in  red  prisms,  melts  at  106°,  is  easily  soluble 
in  boiling  alcohol  or  glacial  acetic  acid,  and  forms  an  almost  colourless 
solution  in  concentrated  sulphuric  acid.  G.  Y. 

Nitrodiphenylamines.  Paul  Juillard  {Bull.  Soc.  chim.,  1905, 
[iii],  33,  1172 — 1190.  Compare  Abstr.,  1905,  i,  843). — Most  of  the  sub¬ 
stances  described  in  this  paper  were  prepared  for  purposes  of 
comparison  with  the  nitration  products  of  Orange  IY  (anilinobenzene- 
azobenzene-jo-sulphonic  acid,  loc.  cit.).  The  following  new  products 
were  obtained. 

2  : 4' -Dinitrodiphenylnitrosoamine  is  prepared  by  nitrating,  under 
specified  conditions,  2-nitrodiphenylnitrosoamine  dissolved  in  acetic 
acid  ;  it  crystallises  in  colourless  leaflets  with  a  faint  pink  tint,  melts 
and  decomposes  at  160 — 162°,  is  readily  soluble  in  alcohol,  less  so  in 
acetone,  and  slightly  so  in  toluene.  Boiling  alcohol  converts  it  into 
2  : 4'-dinitrodiphenylamine  (m.  p.  217 — 219°).  A  mixture  of  this 
nitrosoamine  with  its  isomeride,  2 : 2'-dinitrodiphenylnitrosoamine, 
is  produced  when  the  nitration  is  carried  out  under  certain  other 
conditions ;  the  mixture  (molecular  combination  ?)  melts  and 
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decomposes  into  the  two  corresponding  dinitrophenylamines  at  about 

140°. 

4:4 ' - Dinitrodiphenylnitrosoamine  is  produced  when  nitroso-jo-nitro- 
orange  IV,  freshly  prepared,  is  dissolved  in  dilute  nitric  acid  (33  per 
cent.)  kept  at  0°.  It  crystallises  in  large,  faintly  orange -coloured 
prisms,  melts  and  decomposes  at  150°,  and  is  converted  by  boiling 
alcohol  into  4  :  4'-dinitrodiphenylamine.  A  mixture  of  this  nitroso- 
amine  with  its  isomeride,  2 : 4'-dinitrodiphenylnitrosoamine,  was 
obtained  by  Witt  and  Nietzke  ( Ber .,  1879,  12,  1400). 

2  :  2 '-Dinitrodiphenylamine  is  obtained  by  heating  o-nitrodiphenyl- 
nitrosoamine,  dissolved  in  acetic  acid  ;  it  crystallises  in  golden-vellow 
laminse,  melts  at  166 — 167°,  and  is  readily  soluble  in  most  organic 
solvents.  Nitric  acid  converts  it  into  2:4:  2'-trinitrodiphenylamine 
(m.  p.  183 — 184°),  a  reaction  which  may  be  used  for  its  characterisation. 

2:4: 2 ' -Trinitrodiphenylamine  may  be  prepared  by  heating 
2 : 4-dinitrobromobenzene  with  o-nitroaniline  at  175°  in  a  closed 
vessel,  or  by  nitrating  2  : 4'-dinitrodiphenylamine,  dissolved  in  acetic 
acid,  and  in  other  ways  ;  it  crystallises  from  alcohol  or  acetic  acid  in 
heavy  yellow  prisms,  melts  at  183 — 184°,  and  is  slightly  soluble  in 
most  organic  solvents. 

2:4:6:  2'-Tetranitrodiphenylamine  may  be  obtained  by  heating  picryl 
chloride  with  o-nitroaniline,  in  presence  of  alcohol,  in  a  closed  vessel  or 
together  with  2:4:2':  4'-tetranitrodiphenylamine,  by  nitrating 
picrylaniline  dissolved  in  acetic  acid.  It  crystallises  in  elongated, 
golden- yellow,  prismatic  needles,  melts  at  234°,  and  is  slightly  soluble 
in  alcohol,  toluene,  or  acetic  acid. 

2  :  4  :  6  :  2'  :  4' -Pentanitrodiphenylamine  is  prepared  by  nitrating 
picrylaniline,  picryl-jo-nitroaniline,  or  2:4: 6-trinitro-orange  IV, 
dissolved  in  acetic  acid.  It  crystallises  from  toluene  in  small,  yellow 
prisms,  melts  at  193 — 194°,  and  dissolves  in  an  aqueous  solution 
of  sodium  carbonate,  from  which  a  sodium  derivative,  crystallising 
in  cruciform  bundles  of  red-coloured  rods,  is  obtained.  The 
ammonium  derivative,  similarly  obtained,  forms  hexagonal  crystals. 
The  tinctorial  power  of  this  pentanitrodiphenylamine  is  very  slight, 
and  in  this  respect  it  differs  markedly  from  the  hexanitro-derivative. 

In  addition  to  the  foregoing  new  substances,  the  following  were 
prepared  by  analogous  methods  :  o-nitrodiphenylnitrosoamine,  p-nitro- 
diphenylnitrosoamine,  o-nitrodiphenylamine,  4 :  4'-dinitrodiphenyl- 
amine,  op'-dinitrodiphenylamine  (m.  p.  217 — 219°),  2  :  4  :  4'-trinitro- 
diphenylamine,  and  2:4:2':  4'-tetranitrodiphenylamine.  In  most 
cases,  the  solubilities  of  these  substances  for  a  few  organic  solvents 
were  determined  and  are  given  in  the  original.  T.  A.  H. 

Isomeric  Schift’s  Bases.  Otto  Anselmino  (Ber.,  1905,  38, 
3989 — 3997). — When  6-hydroxy-3-methylbenzaldehyde  is  mixed  with 
aniline  in  light  petroleum  or  alcoholic  solution,  a  yellow  or  a  red  anil, 
ChH13ON,  separates,  according  as  the  temperature  is  below  or  above 
32°.  The  two  forms  have  the  same  solubility  and  apparently  the  same 
crysta  lline  form  ;  the  yellow  variety  melts  at  7 0°,  the  red  at  7 4°.  The 
peculiar  behaviour  observed  on  heating  is  dealt  with  in  detail.  Both 
anils  give  with  phenylcarbimide  the  same  urethane,  C21HlgO;3N2,  which 
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crystallises  from  light  petroleum  in  slender,  white  needles,  and  melts 
at  89 '5°.  They  give  also  the  same  hydrochloride ,  melting  at  205°. 
Whether  the  isomerism  of  the  two  anils  is  to  be  explained  by  the 
Han tzsch- Werner  hypothesis  or  whether  it  is  a  chemical  isomerism  due 
to  the  presence  of  quinquevalent  nitrogen  and  quadrivalent  oxygen 
remains  to  be  investigated. 

On  condensing  6-hydroxy-3-methylbenzaldehyde  with  o-toluidine  or 
with  £>-toluidine,  there  is  no  evidence  of  the  existence  of  the  product  in 
more  than  one  form.  6-Hydroxy-3-methylbenzylidene-o-toluidine  forms 
yellow  leaflets  and  melts  at  93°.  Z-Hydroxy-Z-methylbenzylidene- 
p-toluidine  forms  yellow  needles  and  melts  at  106 '5°. 

Q-Hydroxy-3-methylbenzylidene-’p-chloroaniline,  however,  forms  yellow, 
glistening  plates,  and,  when  heated,  becomes  more  and  more  red 
in  colour,  melting  at  154’5°  to  an  orange-red  liquid  ;  on  cooling,  the 
change  of  colour  takes  place  in  the  reverse  direction. 

6-Hydroxy-i-methylbenzylideneaniline,  obtained  from  aniline  and 
m-homosalicylaldehyde,  forms  thick,  greenish-yellow  prisms  or  slender 
needles,  melts  at  93°,  and  can  be  transformed  into  a  white,  crystalline 
form  by  cooling  its  solutions.  The  peculiar  behaviour  of  this  substance 
on  solidification  is  described  in  detail.  W.  A.  D. 

Asymmetric  Nitrogen.  XXI.  Activation  of  Phenylbenzyl- 
methybsobutylammonium  Hydroxide.  Edgar.  Wedekind  and 
Emanuel  Frohlich  ( Ber .,  1905,  38,  3933 — 3938). — r -Phenylbenzyl- 
methylisobutylammonium  iodide ,  C18H24NT,  is  formed  by  addition  of 
benzyl  iodide  to  methylisobutylamline,  but  not  of  isobutyl  iodide  to 
benzylmethylaniline.  It  crystallises  in  colourless,  hexagonal  prisms, 
decomposes  at  130 — 131°,  and  has  solubilities  resembling  those  of 
phenylbenzylmethylpropylammonium  iodide  (Abstr.,  1905,  i,  878). 
The  r -bromide,  G18H24NBr,  obtained  by  mixing  molecular  amounts  of 
methylisobutylaniline  and  benzyl  bromide,  crystallises  in  microscopic 
prisms,  decomposes  at  167°,  and  is  more  soluble  than  the  iodide.  The 
d -camphorsulphonate,  C28H3904NS,  formed  from  the  bromide  or  iodide 
and  silver  ^-camphorsulphonate  in  boiling  ethyl  acetate,  crystallises 
in  small  rods,  melts  at  168°,  and  undergoes  little  or  no  resolution 
when  fractionally  crystallised  from  ethyl  acetate  or  methyl  formate. 

\-Phenylbenzylv%ethylisobutylammonium  d-bromocamphorsulphonate , 
C28H3804N 8 Br,  is  prepared  from  the  r-bromide  and  silver  d-bromo- 
camphorsulphonate  in  boiling  alcoholic  ethyl  acetate  ;  on  concentration 
of  the  solution  and  addition  of  ether,  the  salt  crystallises  in  nodular 
aggregates,  melts  at  about  165°,  is  very  hygroscopic,  and  is  already 
partly  resolved,  as  it  gives  [a]D  +  45°  and  [M]D  +  256°.  On  fractional 
crystallisation  from  alcoholic  ethyl  acetate,  the  salt  yields  fractions 
having  0]d  +  27-72°,  13-55°,  3-93°,  and  -1-55°,  and  [M]D  +  156°, 
76'42°,  21"89°,  and  -8’78°;  the  last  fraction  melts  at  165°,  and,  when 
treated  with  potassium  iodide  in  concentrated  aqueous  solution,  forms 
\-phenylbenzylmethylisobutylammonium  iodide ,  which  decomposes  at 
130 — 131°,  and  in  absolute  alcoholic  solution  has  [a]D-91-59°  and 
[M]d  -349°  at  25°,  or  in  chloroform  [a]D  — 78"29°  and  [M]D  — 298°. 
The  diminished  rotation  in  chloroform  solution  is  due  to  racemisation, 
as  after  one  hour  it  becomes  [a]D  -  66-26°.  G.  Y. 
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Absence  of  Isomerism  in  Substituted  Ammonium  Com¬ 
pounds.  Humphrey  O.  Jones  (Proc.  Camb.  Phil  Soc.,  1905,  13,  169). 
— The  only  stable  isomerides  of  quinquevalent  nitrogen  compounds  are 
the  a-  and  /3-phenylbenzylmethylallylammonium  compounds  described 
by  Wedekind  (Abstr.,  1900,  i,  155).  The  author  finds  that  the 
/3-compound  is  really  phenylbenzyldimethylammonium  iodide  (Trans., 
1903,  83,  1409);  an  abnormal  reaction,  therefore,  occurs  between 
benzylallylaniline  and  methyl  iodide,  in  which  the  allyl  iodide  is 
removed.  L.  M.  J. 

Derivatives  of  Phenylcarbamic  Acid.  F.  M.  Jaeger  (Proc.  K. 
Akad.  Wetensch.  Amsterdam ,  1905,  8,  127 — 136.  Komburgh,  Abstr., 

1901,  i,  201). — The  following  derivatives  of  phenylcarbamic  acid  have 
been  examined  crystallographically. 

Methyl  phenylcarbamate  is  rhombic  [a  :  b  :  c  =  1'5952  : 1 :  ?],  and 
has  the  sp.  gr.  1  *251  at  19°.  Methyl  phenylmethylcarbamate  is 
rhombic  [a  :  b  :  c  —  0"8406  : 1 :0‘3320],  and  has  the  sp.  gr.  T296  at  19°. 
Methyl  4-nitrophenylmethylcarbamate  separates  from  alcohol  or 
benzene  in  small,  delicate  needles  or  flat,  monoclinic  crystals 
\a \b  :c  =  0-6640  : 1  :?;  /3  =  70°58'],  and  has  the  sp.  gr.  1-522  at  14°. 
Methyl  2  :  4-dinitrophenylmethylearbamate  is  monoclinic  [a  :  b  :  c  = 
0-7597:1:1-0875  ;  /3  =  88°43J'],  and  has  the  sp.  gr.  1-506  at  14°. 
Methyl  2:4:  6-trinitrophenylmethylcarbamate  occurs  in  two  modi¬ 
fications  :  the  a-modification,  which  crystallises  from  alcohol,  acetone, 
or  benzene,  is  monoclinic  [a  :  b  :  c  —  0*5758  :  1  :  0-8382  ;  /3~75°41'], 
melts  at  118°,  has  the  sp.  gr.  1’612  at  19°,  and  slowly  changes  into  the 
/3-modification,  which  is  deposited  sometimes  together  with  the  a-modi¬ 
fication  from  alcohol  in  long,  rhombic  needles  [a  :b  :  c  =  0"6596  : 1  :  ?]  ; 
it  melts  at  114 — 118°  and  has  the  sp.  gr.  1-601  at  19°.  Ethyl 
2  : 4-dinitrophenylmethylcarbamate  separates  from  a  mixture  of 
benzene  and  light  petroleum  in  large,  colourless,  lustrous,  monoclinic 
crystals  [a  :  b  :  c  =  0-6525  : 1  :  0-7035  ;  /3  =  69°59'],  and  has  the  sp.  gr. 
1*461  at  19°.  Ethyl  2  :  4  :  6-trinitrophenylmethylcarbamate  crystal¬ 
lises  from  a  mixture  of  benzene  and  light  petroleum  in  delicate,  flat, 
sherry-coloured,  monoclinic  needles  [«  :  b  :  c  =  0*9759  :  1  :  0"3929  ; 
/3  =  67°7'],  and  has  the  sp.  gr.  1-471  at  14°. 

2:4:  6-Trinitrophenylmethylnitroamine,  06H2(N02)3*NMe-1702, 
formed  by  the  action  of  fuming  nitric  acid  on  2  :  4-dinitromethyl- 
aniline,  melting  at  178°,  crystallises  from  a  mixture  of  acetone  and 
benzene  in  small,  strongly-refracting,  monoclinic  needles  [a  :  b  :  c  = 
2-7823:1:3-5242;  /3  =  73°31^'],  melts  at  127°,  and  has  the  sp.  gr. 
1-570  at  19°.  “  G.  Y. 

Constitution  of  Aromatic  Purpuric  Acids.  VIII.  Picramic 
Acid  and  Potassium  Cyanide.  Walther  Borsche  and  Arnold 
Heyde  (Per.,  1905,  38,  3938 — 3942.  Compare  Abstr.,  1900,  i,  645  ; 

1902,  i,  226;  1904,  i,  166,  574  ;  1905,  i,  51,  894). — Picramic  acid 
(2  :  4-dinitro*6-aminophenol)  interacts  with  potassium  cyanide  less 
easily  than  do  the  2  :  4-dinitrophenols  investigated  previously,  with 
formation  of  the  potassium  derivatives  of  2  : 4-dinitro-6-amino-3- 
cyanophenol  and  of  4-nitro-2-amino-6-hydroxylamino-5-cyanophenol  in 
about  equal  amounts. 
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Potassium  picramopurpurate  ( potassium  i-nitro-2-amino-Q-hydroxyl- 
amino-5-cyanophenoxide),  C7H504N4K,H20,  forms  an  almost  black, 
crystalline  powder,  having  a  green,  metallic  lustre,  and  when  treated 
with  phosphoric  acid  yields  the  phenol  as  an  unstable,  dark  brown, 
flocculent  precipitate.  The  ammonium  salt,  C7H504N4*NH4,  prepared 
by  the  action  of  a  current  of  carbon  dioxide  on  the  aqueous  solution 
of  the  potassium  salt,  covered  with  ether,  and  treatment  of  the  dry 
ethereal  solution  with  ammonia,  forms  a  red,  flocculent  precipitate. 

Potassium  2  :  i-dinitro-6-amino-3-cyanophenoxide,  C7H305N4K,  separ¬ 
ates  from  water  or  aqueous  potassium  cyanide  solution  in  dark  brown 
crystals  with  metallic  lustre,  decomposes  with  evolution  of  nitric 
oxide  when  heated,  and  dissolves  in  water  to  form  a  red  solution. 
The  phenol,  C7H405N4,  liberated  from  the  potassium  salt  by  an  excess 
of  dilute  hydrochloric  acid,  separates  from  methyl  alcohol  as  a  reddish- 
yellow  powder  and  detonates  when  heated.  The  ammonium  salt  forms 
dark  red  crystals  and  decomposes  explosively  at  150°.  When  boiled 
with  sodium  nitrite  and  sulphuric  acid  in  aqueous  alcoholic  solution, 
2  :  4-dinitro-6-amino-3-cyanophenol  yields  3-hydroxy-2  :  6-dinitrobenzo- 
nitrile.  G.  Y. 

Nitrohalogen  Derivatives  of  Anisole.  Frederic  Re verdin 
and  Karl  Philipp  (Per.,  1905,  38,  3774 — 3777.  Compare  Reverdin 
and  Eckhard,  Abstr.,  1900,  i,  28). — 2-Chloro -4 : 6-dinitroanisole, 
formed  by  the  action  of  nitric  acid  of  sp.  gr.  1  -52  and  concentrated 
sulphuric  acid  on  o-chloro-jo-nitroanisole,  when  reduced  with  tin  and 
hydrochloric  acid,  yields  the  m -diamine,  which  condenses  with  chloro- 
dinitrobenzene  in  alcoholic  sodium  acetate  solution  to  form  a  carmine 
or  yellowish-red,  crystalline  substance,  melting  at  182 — 185°. 

Nitration  of  2-chloro-5  nitroanisole  at  19 — 37°  leads  to  the  forma¬ 
tion  of  2-c,hloroA  :  5 -(or  5  :  6 )dinitroanisole,  which  crystallises  in 
colourless  needles,  melts  at  79°,  is  easily  soluble  in  the  ordinary 
organic  solvents,  and,  when  reduced,  yields  a  substance  which  gives  the 
o-diamine  reaction  with  benzaldehyde  and  phenanthraquinone. 

The  action  of  nitric  acid  of  sp.  gr.  1'52  and  concentrated  sulphuric 
acid  on  m-chloroanisole  at  -  10°  to  +20°  leads  to  the  formation  of 
m -chlorodinitroanisole,  C7H505N2C1,  which  crystallises  in  leaflets  and 
melts  at  102 — 104°,  whilst  the  action  of  nitric  acid  alone  leads  to  the 
formation  of  a  nitro-  or  ^-miAo-derivative,  which  crystallises  in  white 
needles  and  melts  at  81°. 

When  nitrated  in  concentrated  sulphuric  acid  solution  at  -  10°, 
m-iodoanisole  yields  m -iododinitroanisole,  which  melts  at  102°. 

G.  Y. 

Decahydro-u-naphthol  and  AOctahydronaphthalene.  Henri 
Leroux  ( Gompt .  rend.,  1905,  141,  953 — 954.  Compare  Abstr.,  1905, 
i,  278). — Decahydro-a-naphthol,  obtained  by  the  direct  hydrogenation 
of  a-naphthol  below  200°  by  Sabatier  and  Senderens’  method,  crystal¬ 
lises  from  light  petroleum  or  acetone  in  colourless  needles  melting  at 
62°,  boils  at  109°  under  12  mm.  or  at  230°  under  the  ordinary  pressure, 
is  sparingly  soluble  in  water,  readily  so  in  the  ordinary  solvents,  and  is 
volatile  in  steam.  The  acetate,  C10Hl7*OAc,  is  a  colourless  liquid  with 
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an  agreeable  fruity  odour,  boiling  at  127°  under  18mm.  pressure; 
the  benzoate,  C10Hl7OBz,  obtained  by  heating  decahydro-a-naphthol 
with  benzoic  anhydride  in  a  sealed  tube  at  175°  for  twelve  hours, 
crystallises  from  alcohol  in  colourless  plates  melting  at  68°  and  is 
readily  soluble  in  ether  or  benzene.  The  phertylcar  hamate, 
NHPh-CO-OC10Hl7, 

crystallises  from  alcohol  in  thin  needles  melting  at  110°. 

A -Octahydronaphthalene,  C10H16,  obtained  by  heating  decahydro-a- 
naphthol  with  phosphoric  oxide,  anhydrous  oxalic  oxide,  or  potassium 
hydrogen  sulphate,  differs  in  the  nature  of  its  derivatives  from  the 
corresponding  compound  obtained  from  decahydro-/3-naphthol,  which 
should  be  designated  5-octahydronaphthalene  (compare  Abstr.,  1 905, 
i,  278).  ^.-Octahydronaphthalene  is  a  colourless  liquid  boiling  at 
190 — 191°,  having  a  sp.  gr.  0*931  at  0°  or  0*914  at  17°,  and  nD  1*4993 
at  17°;  it  unites  directly  with  bromine  to  form  A.-dibromo-octahydro- 
naphthalene ,  C10H16Br2,  which  crystallises  from  chloroform  in  colourless 
prisms,  begins  to  sublime  at  120°,  and  melts  at  145°.  M.  A.  W. 

y-Substituted  Anthracene  Derivatives.  Parts  II  and  III. 
Alfred  Guyot  and  Ch.  Staehling  (Bull.  Soc.  chim.,  1905,  [iii],  33, 
1144—1152,  1152—1161.  Compare  Abstr.,  1905,  i,  885).— 9  : 10 -Di- 

hydroxy-^  :  10-dimethyldihydroanthracene,  ^6-®4<^cMe(OH)'^>^'6^'4’  °^* 

tained  by  the  interaction  of  magnesium  methyl  iodide  with  anthra- 
quinone,  crystallises  from  methyl  alcohol  in  large,  colourless,  trans¬ 
parent  prisms,  effloresces  in  air,  but  retains  1  mol.  of  the  solvent  even 
when  dried  at  100°  under  reduced  pressure,  melts  when  anhydrous  at 
181°,  and  dissolves  in  sulphuric  acid  to  form  a  green  solution,  which 
slowly  becomes  yellow.  The  dimethyl  ether,  prepared  by  the  addition 
of  a  small  quantity  of  hydrochloric  acid  to  a  solution  of  the  dihydroxy- 
compound  in  methyl  alcohol,  crystallises  in  needles,  melts  at  197°,  and 
gives  a  green  coloration  with  sulphuric  acid. 

When  9  :  10-dihydroxy-9  :  10-dimethyldihydroanthracene,  dissolved 
in  acetic  acid,  is  boiled,  there  is  formed  a  bright  yellow,  crystalline 
powder,  which  melts  at  about  223°  and  is  slightly  soluble  in  organic 
solvents.  The  constitution  of  this  substance  is  considered  to  be  repre¬ 
sented  by  one  of  the  following  formulae,  of  which  (I)  is  regarded  as  the 
more  probable  : 

n  jj  v 

CH2:C<^4>cMe-OH  CMe^— O-^CMe 

G6M4  xc6h/ 

(I.)  (II.) 

The  methyl  ether  of  this  dehydration  product  is  formed  when  the 
dimethyl  ether  of  9  : 10-dihydroxy-9  : 10-dimethyldihydroanthracene  is 
heated  at  100°.  It  crystallises  from  a  mixture  of  benzene  and  methyl 
alcohol  in  long,  pale  straw-coloured  needles  and  is  readily  soluble  in 
benzene  or  its  homologues,  less  so  in  alcohols.  When  to  the  dihydr- 
oxy-compound,  dissolved  in  acetic  acid,  a  few  drops  of  hydrochloric  or 
sulphuric  acid  are  added,  a  second  dehydration  product  is  also  formed  : 
this  is  a  yellow,  crystalline  powder,  which  melts  above  330°,  is  almost 
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insoluble  in  organic  solvents,  and  [is  consequently  difficult  to  purify. 
Its  composition  is  represented  by  the  formula  C36H740. 

1 0 -Hydroxy-9 -methoxy -9-phenyl- 1  Q-methyldihydroanthracene,  obtained 
by  the  action  of  magnesium  methyl  iodide  on  the  methyl  ether  of  phenyl- 
oxanthranol,  crystallises  from  a  mixture  of  alcohol  and  benzene  in  silky, 
white  needles  and  melts  at  about  201°.  The  corresponding  ethoxy- 
derivative  forms  colourless  crystals  and  melts  at  176°.  Each  of  these 
ethers  gives  a  green  coloration  with  sulphuric  acid  and,  when  dissolved 
in  acetic  acid  and  boiled  for  a  few  minutes,  furnishes  the  dehydration 
product  9 -acetoxy-9 -phenyl -\0-methylenedihydroanthraceney 

CH2:C<°e^>CPh-OAc. 

This  is  a  yellow,  crystalline  substance  showing  a  green  fluorescence  ;  it 
melts  at  221°,  and  when  hydrolysed  with  hydrochloric  acid  yields 
9  : 1 0-dihydroxy-9  -phenyl-\  O-methyldihydroanthracene,  which  forms  bril¬ 
liant  yellow  crystals  melting  at  132°.  On  oxidation  with  potassium 
dichromate  in  acetic  acid,  the  acetyl  derivative  yields  phenyl- 
oxanthranol  and  some  9  : 1 0-dihydroxy- 9 -phenyl- 10-methyldihydro- 
anthracene. 


Z-Dimethylamino-9  :  1 0-dihydroxy-9-p-dimethylaminophenyl-10-mp-di- 
methylphenyldihydroanthracene , 

C  H  ^C(OH)(CeH4*NMe2)'s>Q  jj 
^n4\C(OH)(C6H3Me2) — "  1Vie2’ 
obtained  by  the  condensation  of  tetramethyldiaminophenyloxantbranol 
with  o-xylene  in  presence  of  sulphuric  acid,  is  a  colourless,  crystalline 
powder,  melts  at  185°,  and  is  readily  soluble  in  benzene  or  its  homo- 
logues.  Its  salts  with  mineral  acids  are  reddish-brown  and  dye  wool 
and  cotton,  mordanted  with  tannin  and  tartar  emetic,  in  yellowish- 
brown  tints.  It  condenses  with  hydroxylamine  to  form  a  compound , 
which,  by  analogy  with  those  similarly  obtained  by  Haller  and  Guyot 
from  phthalyl-green  and  its  komologues,  has  the  constitution 


NMe2-C6H4-C^ 


-C6H4 - v 


-N(OH) — ^OC6H3Me2. 


*’““2  6  3  2’ 

\C6H3(NMe2)/ 

This  forms  small,  white  crystals  and  melts  at  246°.  With  phenyl- 
hydrazine,  an  analogous  product  is  formed  which  is  crystalline  and 
melts  at  236°. 


3  -  Dimethylamino-9  : 1 9-dihydroxy-9-p-methylaminophenyl- 1 0-p -ethyl- 

phenyldihydroanthracene,  ^6^^C(OH)(C6H4]^)— — ^^e2, 

produced  by  condensing  ethylbenzene  with  tetramethyldiaminophenyl- 
oxanthranol,  is  a  colourless,  crystalline  powder  and  melts  at  163°.  The 
condensation  product  with  hydroxylamine,  C32H3gON3,  forms  colourless 
crystals  and  melts  at  221°;  that  with  phenylhydrazine,  C38H3gN4,  is 
yellowish-brown  and  crystalline  and  melts  at  215°. 

Z- Dimethylamino-9  :  1 Q-dihydroxy-9-p-diniethylaminophenyl-l 0-p -melh- 
oxyphenyldxhydroanthracene ,  similarly  obtained  from  anisole  and  tetra- 
methyldiaminophenyloxanthranol  and  purified  by  means  of  its  zinco- 
chloride,  forms  small,  white  crystals  and  melts  at  176°.  The  hydr¬ 
oxylamine  condensation  product  forms  small,  white  crystals  and  melts 
at  203°  ;  that  with  phenylhydrazine  forms  brilliant  yellow  crystals 
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containing  1  mol.  of  the  solvent  (benzene)  and  melts  at  213°.  When 
a  solution  of  the  original  base  in  hydrochloric  acid  is  treated  with  zinc 
dust  until  it  is  just  decolorised,  the  leuco-base , 


C  H  <'"CH(C6H4,NMe2)  U 
^6±14^cXOH)(C6H4*  OMe)^6^3  2’ 

is  formed ;  this  crystallises  from  a  mixture  of  benzene  and  alcohol  in 
small,  colourless  crystals,  melts  at  246°,  and  dissolves  in  acids  without 
producing  any  coloration. 

3-Dimethyla mino-9  :  1 O-dihydroxy-9-p-dimethylaminophenyl- 1 0-p -eth- 
oxyphenyl-9  :  10-dihydroanthracene, 

C  H  <^(OH)(CfiH4*NMe2)v>£,  H  *NMe 
b6n4\cjoH)  (CaH4-OEt)-^uen3 

obtained  by  condensing  phenetole  with  tetramethyldiaminophenyl- 
oxanthi’anol  and  purified  by  means  of  the  crystalline  zincochloride,  is  a 
colourless,  crystalline  powder  and  melts  at  175°.  Its  condensation 
product  with  hydroxylamine  crystallises  from  benzene  in  colourless 
needles  and  melts  at  about  208°;  that  with  phenylhydrazine  forms 
brilliant  yellow  needles  and  melts  at  about  186°. 

Phenol  condenses  with  tetramethyldiaminophenyloxanthranol  to 
form  a  dihydroxy-derivative  of  the  usual  type,  which  yields  a  crystal¬ 
line  red  zincochloride.  The  base  was,  however,  not  obtained  pure. 
The  condensation  product  with  pyrogallol  yields  a  sulphate ,  which 
occurs  in  carmine-red  needles  and  dyes  cotton  mordanted  with  alumina 
an  intense  indigo-blue,  sensitive  to  acids  and  to  light.  The  analogous 
product  obtained  with  catechol  behaves  similarly,  yielding  a  greener, 
still  more  fugitive,  blue.  In  neither  of  these  cases  was  the  free  base 
obtained  pure.  T.  A.  H. 


1:3: 6-Trihydroxynaphthalene.  Richard  Meyer  and  Ernst 
Hartmann  (Her.,  1905,  38,  3945 — 3956.  Compare  Kalle  &■  Co., 
D.R.-P.  112176,  1899). — 1  : 3  :  6-Trihydroxynaphthalene  is  best  pre¬ 
pared  on  the  small  scale  by  fusing  sodium  1  :  6-dihydroxynaphthalene- 
3-sulphonate  with  three  and  a  third  times  its  weight  of  sodium 
hydroxide  added  in  the  form  of  a  concentrated  solution.  After  some 
three  hours  at  250°,  the  reaction  is  complete,  and,  on  the  addition 
of  concentrated  hydrochloric  acid,  the  crystalline  hydrochloride, 
C10H5(OH)3,HC1(?) ,  is  obtained  in  the  form  of  yellow,  well-developed 
needles.  The  pure  hydroxy-derivative  is  most  readily  obtained  by 
decomposing  the  hydrochloride  with  water;  it  may  be  crystallised 
from  hot  water  if  the  solution  is  rapidly  cooled,  and  forms  doubly- 
refracting,  cube-shaped  crystals,  melts  at  95°,  and  is  sparingly  soluble 
in  benzene,  toluene,  chloroform,  or  light  petroleum.  With  ferric 
chloride,  it  gives  a  yellowish-brown  precipitate.  The  triacetate, 
C10H5(OAc)3,  crystallises  in  colourless  needles,  melts  at  112—113°, 
and  is  insoluble  in  alkalis.  The  tribenzoate,  C10H5(O‘COPh)3,  crystal¬ 
lises  from  acetone. 

A  polymeride,  C20H16O6,  probably  2  :  4  :  7  :  3' :  6' :  8' -hexahydroxy-\  :  2- 
dihydro- 2  : 2' -dinaphthyl,  C10H6(OH)3*C10H4(OH)3,  is  obtained  when  an 
aqueous  solution  of  the  trihydroxynaphthalene  is  boiled  for  some  time, 
especially  in  presence  of  animal  charcoal.  It  crystallises  in  colourless 
plates,  does  not  melt,  but  decomposes  at  about  304°,  and  dissolves 
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readily  in  alcohol,  ether,  or  acetone.  The  solution  in  sodium  hydr¬ 
oxide  is  yellow,  turns  red  only  after  several  days,  and  even  then  is 
not  fluorescent.  With  ferric  chloride,  it  gives  a  reddish-brown  precipi¬ 
tate.  The  acetate,  C20H10(OAc)6,  crystallises  from  water  in  colourless 
plates  and  melts  at  200°.  The  benzoate,  C20H10(OCOPh)3,  forms 
colourless  needles  melting  at  244°. 

Benzeneazo- 1  :  3  :  6 -trihydroxynaphthalene,  C]0H4(OH)3*N«2Ph,  forms 
indistinct,  microscopic,  red  needles  which  dissolve  readily  in  most 
organic  solvents.  The  polymeride  also  yields  an  azo-dye,  but  this  could 
not  be  obtained  in  a  crystalline  form.  No  definite  products  have  been 
obtained  by  distilling  the  polymeride  with  zinc  dust.  J.  J.  S. 


Some  Aromatic  Ethylene  Oxides.  Ernest  Fourneau  and  Marc 
Tiffeneau  ( Gompt .  rend.,  1905,  141,  662 — 663.  Compare  Abstr. , 
1905,  i,  523,  591). — In  addition  to  the  aromatic  monosubstituted 
ethylene  oxides  already  described,  namely,  allylbenzene  oxide  and 
estragole  oxide  (the  latter  boils  at  258 — 263°  and  not  at  153 — 156°  as 
stated  in  the  original  paper),  methyleugenole  oxide, 

pTT 

0,H,(0Me)!-0Hs-CH<(l)“*, 

boiling  at  165 — 170°  under  15  mm.  pressure,  and  safrole  oxide, 
CHjOglCgHg'CHg’CH-^^^2,  boiling  at  160 — 165°  under  15  mm. 


pressure,  have  been  prepared.  These  oxides  are  partially  decomposed 
on  heating  into  the  isomeric  aldehydes,  dihydrocinnamaldehyde, 
/)-methoxydihydrocinnamaldehyde,  dimethoxydihydrocinnamaldehyde, 
and  methylenedioxy dihydrocinnamaldehyde  respectively.  Symmetrical 


CHR _ 

disubstituted  ethylene  oxides  of  the  type  ^>0,  where  R  repre¬ 

sents  an  aromatic  radicle,  are  converted  into  the  isomeric  ketones  on 
distillation,  thus  methylisoeugenole  oxide  yields  dimethoxyphenylacetone 
(compare  Horing,  Abstr.,  1905,  i,  592).  Asymmetrical  disubstituted 


ethylene  oxides  of  the  type  >  ^>0  are  readily  converted  by  heat- 

CHg 

ing  into  the  corresponding  aldehyde,  CHRMe'CHO  (compare  Behai  and 
Tiffeneau,  Abstr.,  1905,  i,  883).  M.  A.  W. 


Presence  of  Lupeol  in  some  kinds  of  Gutta-percha.  Pieter 
van  Romburgh  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1905,  8,  137). — 
The  alcohol  melting  at  210°,  obtained  on  hydrolysis  of  Tschirch’s 
crystalalban  (Abstr.,  1904,  i,  76,  905),  is  identical  with  lupeol 
(Schulze,  Abstr.,  1904,  i,  582).  It  is  obtained  in  the  form  of  its 
acetate  from  djelutung,  the  product  of  the  milky  juice  of  some  species 
of  Dyera ,  which  is  related  to  gutta-percha  and  is  known  commercially 
as  bresk  or  pontianak.  On  oxidation  with  chromic  acid,  it  yields  a 
crystalline  ketone  which  melts  at  169°  and  forms  a  crystalline  product 
with  hydroxylamine. 

Djelutung  yields  also  an  acetic  ester  which  melts  at  238° ;  this  has 
been  isolated  previously  from  the  gutta-percha  of  Payena  Leerii,  and 
on  hydrolysis  yields  an  alcohol  melting  at  195°.  G.  Y. 
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Nitro-m-toluic  Acids.  Waldemar  Findeklee  (Her.,  1905,  38, 
3553 — 3558). — Contrary  to  the  statement  in  Beilstein'a  Handbuch  that 
4 -nitro-m-toluic  acid  melts  at  219°  and  yields  an  amino-acid  melting  at 
172°,  the  author  shows  that  the  acid  possessing  these  constants  is  the 
2-nitro-acid,  whilst  the  4-acid  melts  at  134°  and  yields  an  amino-acid 
melting  at  175°.  The  4-nitro-acid  yields  a  white,  insoluble  silver  salt  ; 
the  amide,  NO2*C0H3Me,CO*NH2  [4  : 1  :3],  separates  from  alcohol  in 
stout,  flat  needles  and  melts  at  176 — 177°.  The  4-amino-acid  yields  an 
amide,  NH^CflHgMe'CO'NH,;  [4:1:  3],  melting  at  179°.  The  2-amino- 
acid,  which  is  formed  as  a  by-product  in  the  action  of  nitric  acid  on 
m-toluic  acid,  condenses  with  formamide  to  form  8-methylquinazolone, 
IN' — C  H 

C6H3Me<^Q  separates  from  alcohol  in  needles,  melts  at 

251°,  and  gives  a  crystalline  platinichloride  and  chromate.  T.  M.  L. 

Cinnamic  Acid  from  Storax.  Emil  Erlenmeyer,  jun.  {Ber., 
1905,  38,  3891 — 3892.  Compare  Abstr.,  1905,  i,  892). — Cinnamic 
acid  from  storax  gave  a  quantitative  yield  of  the  brucine  salt  melting 
at  135°,  and  no  trace  of  the  salt  of  lower  melting  point.  In  1  per  cent, 
solution,  the  salt  gave  no  rotation,  but  showed  a  dextro-rotation 
in  a  5  per  cent,  solution.  It  is  suggested  that  the  synthetical  acid 
contains  a  racemic  modification,  produced  during  saponification  with 
sodium  hydroxide.  T.  M.  L. 

Syntheses  of  Carboxylic  Acids.  II.  Josef  Houben  (Ber,, 
1905,38,  3796 — 3801.  Compare  Abstr.,  1903,  i,  825;  Houben  and 
Kesselkaul,  Abstr.,  1903,  i,  42). — On  addition  of  traces  of  methyl 
iodide  to  a  mixture  of  1  mol.  of  dibromobenzene  and  1  mol.  of 
powdered  magnesium  in  ethereal  solution,  a  violent  reaction  takes 
place,  which  must  be  moderated  by  cooling  with  ice  and  concentrated 
sulphuric  acid  ;  the  action  of  anhydrous  carbon  dioxide  on  the  product 
and  subsequent  decomposition  with  ice  and  dilute  hydrochloric  acid  leads 
to  the  formation  of  small  quantities  of  ^-bromobenzoic  and  terephthalic 
acids,  together  with  traces  of  4 : 4'-dibromoacetophenone  (compare 
Bodroux,  Abstr.,  1904,  i,  64;  Jocitsch,  Chem.  Zeit.,  1903,  27,  56). 

4- Bromo-a-naphthoic  acid,  obtained  in  the  same  manner  from 
1  :  4-dibromonaphthalene  in  a  yield  of  20  per  cent,  of  the  theoretical, 
sublimes  in  small,  colourless,  glistening  crystals  and  melts  at 
204 — 209°.  It  could  not  bo  obtained  in  a  state  of  purity. 

Dihydropinenecarboxylic  acid,  formed  from  pinene  hydrochloride 
(Houben  and  Kesselkaul,  loc.  cit.),  crystallises  in  prisms,  melts  at 
72 — 74°,  and  boils  at  153°  under  13  mm.  or  at  268°  under  the 
atmospheric  pressure.  The  sodium  salt  forms  colourless  leaflets ;  the 
silver  salt  is  obtained  as  a  white  precipitate,  sensitive  to  light.  The 
anhydride,  C22H3403,  formed  by  boiling  the  acid  with  acetyl  chloride, 
crystallises  from  alcohol  in  glistening,  silky  threads  and  melts  at 
211 — 212°.  Together  with  the  carboxylic  acid,  pinene  hydrochloride 
yields  borneol,  and  Etard  and  Meker’s  dicamphene  hydride. 

The  action  of  magnesium  and  carbon  dioxide  on  bornyl  chloride 
leads  to  the  formation  of  an  acid  which  melts  at  72°  (compare 
Zelinsky,  Abstr.,  1903,  i,  185).  G.  Y. 
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Acid  Function  of  Aromatic  Hydroxyl.  Alfred  Thiel, 
A.  Schumacher,  and  Hermann  Roemer  ( Ber .,  1905,  38,  3860 — 3862). 
— The  basicity  of  aromatic  hydroxylic  compounds  can  be  determined 
even  more  effectively  by  conductivity  measurements  than  by  titration 
with  sensitive  indicators.  Using  this  method,  it  is  found  that 
orcylaldehyde  is  dibasic  and  gives  coloured  alkaline  solutions ; 
orsellic  acid  behaves  similarly,  but  paraorsellic  acid  (oreincarboxylic 
acid)  is  monobasic  and  yields  colourless  alkali  salts.  This  result  is  in 
accord  with  the  view  that  in  the  latter  compound  both  hydroxyls  are 
in  ortho-positions  relatively  to  the  carboxyl,  whilst  in  the  former  acid 
only  one  hydroxyl  is  in  the  ortho-position  to  the  carboxyl  group. 

T.  M.  L. 


Butadiene  Compounds.  IX.  Yellow  Monoarylfulgides. 

Hans  Stobbe  ( Ber .,  1905,  38,  3893 — 3897.  Compare  Abstr.,  1905, 
i,  857). — [With  Alfred  Lenzner.] — h-Phenyl-aa-dimethylfulgenic 
acid,  CMe2lC(C02H)*C(C02H)!CHPh,  prepared  from  benzaldehyde  and 
ethylteraconate,  crystallises  from  80  per  cent,  acetic  acid  in  irregular, 
colourless  prisms  and  softens  and  melts  at  213 — 214°,  decomposing 
and  becoming  yellow.  Acetyl  chloride  converts  it  into  a  yellow  and  a 


'  ,  7  . ,  CHPhlC-CO. 

white  fulgide,  CM  . g.co>0  ; 


both  melt  at  115 — 116°  and  crys¬ 


tallise  in  rhombohedra  ;  in  sunlight,  the  yellow  form  becomes  lighter, 
the  white  form  becomes  yellow,  and  when  recrystallised  both  forms 
again  separate.  From  a  supersaturated  solution  of  the  yellow  form,  a 
yellow  crystal  brings  down  only  the  yellow  form,  a  white  crystal  a 
mixture  •  so,  conversely,  with  the  white  form. 

[With  Emil  Wahl.] — 8-p -Tolyl  aa-dimethylfulgenic  acid, 
CMe2:C(C02H)-C(C02H):CH-C6H4Me, 
prepared  from  jo-tolualdehyde  and  ethyl  dimethylitaconate,  crystallises 
from  50  per  cent,  acetic  acid  and  melts  at  224°.  The  fulgide, 
C15Hu03,  crystallises  from  light  petroleum  in  pointed,  yellow  prisms 


and  melts  at  107°. 


T.  M.  L. 


Butadiene-compounds.  X.  Two  Cumyldimethylfulgenic 
Acids  and  a  Third  Isomeride.  Hans  Stobbe  and  Karl  Leuner  (Ber. 
1905,  38,  3897 — 3903). — Two  stereoisomeric  fulgenic  acids  are 
produced  by  the  condensation  of  cuminaldehyde  with  ethyl  tetraconate. 

8-Cumyl - aa-dimethy Ifulgenic  acid, 

CHMe2  •  C6H4  •  CHI  C(C02H)  •  C(C02H)  I  CMe2, 
the  main  product,  separates  from  80  per  cent,  acetic  acid  in  micro¬ 
scopic  crystals,  softens  at  215°,  and  melts  at  225°,  liberating  gas  and 
becoming  yellow.  The  barium  salt,  Cl7Hlg04Ba,2H20,  forms  a 
flocculent  precipitate,  loses  H20  at  150°  and  the  second  molecule  at 
170°.  The  fulgide,  Cl7H1803,  of  normal  molecular  weight,  crystallises 
from  light  petroleum  in  yellow,  sharp-edged  forms  of  the  colour  of 
monoclinic  sulphur  and  melts  at  85°.  When  a  solution  in  benzene 
containing  iodine  is  exposed  to  light,  it  is  for  the  most  part  converted 
into  the  stereoisomeride. 

The  alio- acid  crystallises  from  dilute  acetic  acid  in  small,  six-sided 
tablets,  begins  to  melt  at  200°,  and  decomposes  vigorously  at  208°. 
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The  a^o-fulgide  separates  from  light  petroleum  in  long  prisms  and 
melts  at  112°. 

Both  acids  are  reduced  by  sodium  amalgam  to  a  dihydro- acid, 
C1?H2204,  which  melts  at  135 — 137°.  This  and  the  two  preceding 
acids,  when  oxidised,  yield  cuminaldehyde,  acetone,  and  oxalic  acid. 

A  third  acid  found  in  the  interaction  was  shown  to  be  a -cumylidene- 

88-dimethylparaconic  acid,  C3H7 •  ClJH4 •  CH ! C<CT^^^^2^^>CMe2  ;  the 
acid  softens  and  melts  at  192°  without  decomposing.  T.  M.  L. 

Hydroxy diphenic  Acids.  Julius  Schmidt  and  Richard  Schall 
(Ber.,  1905,  38,  3769 — 3774). — 4-Amino-  and  4  :  4'-diamino-diphenic 
acids  may  be  readily  diazotised,  and  when  the  solutions  of  the 
diazonium  salts  are  heated,  the  corresponding  hydroxy-acids  are 
obtained.  4 -Hydroxydiphenic  acid  crystallises  in  yellow  prisms,  melts 
at  245 — 246°,  dissolves  readily  in  alcohol,  ether,  or  water,  but  only 
sparingly  in  benzene.  4  : 4 '-Dihydroxydiphenic  acid,  C14Hl0O6,H2O, 
crystallises  in  pale  yellow  prisms,  melting  and  decomposing  at 
272 — 273°.  Silver  and  barium  salts  have  been  prepared.  The 
diacetyl  derivative,  C12H6(0Ac)2(C02H)2,  crystallises  in  colourless 
needles  and  melts  and  decomposes  at  222 — 223°. 

When  6  : 6'-diaminodiphenic  acid  is  diazotised  and  the  solution 
heated,  Q-amino-Q' -hydroxydiphenic  acid,  NH2*C12H6(C02H)2’0H,  is 
produced.  It  forms  yellow,  microscopic  needles  which  melt  and 
decompose  at  312 — 313°.  It  dissolves  only  sparingly  in  the  usual 
organic  solvents.  The  formation  of  an  aminohydroxy-  and  not  of 
a  dihydroxy-acid  is  attributed  to  stereochemical  causes. 

The  acids  are  not  esterified  by  the  usual  catalytic  methods.  Full 
directions  for  the  preparation  of  the  two  diamino-acids  are  given 
(compare  Schmidt  and  Kampf,  Abstr.,  1904,  i,  70  and  71).  J.  J.  S. 

Constitution  of  Fluorescein.  Emilio  Noelting  (Ber.,  1905,  38, 
4023). — The  author  in  a  recent  paper  (Abstr.,  1905,  i,  935)  had  over¬ 
looked  the  work  of  R.  Meyer  (Abstr.,  1895,  i,  291,  538  ;  1897,  i,  69). 

W.  A.  D. 

Mutual  Exchange  of  Aromatic  Complexes.  Richard  Meyer 
and  Hermann  Pfotenhauer  (Ber.,  1905,  38,  3958 — 3963). — Fluor¬ 
escein  is  formed  when  phenolphthalein  and  resorcinol  are  heated  in  an 
oil-bath  at  180 — 200°  during  some  forty-eight  hours.  The  reaction  is 
not  complete  even  when  a  large  excess  of  resorcinol  is  used.  The 
fluorescein  was  characterised  by  conversion  into  eosin. 

Catecholphthalein  is  completely  transformed  into  fluorescein  when 
heated  at  210 — 220°  with  five  times  its  weight  of  resorcinol.  Quinol- 
phthalein  is  not  decomposed  when  heated  with  resorcinol  and 
fluorescein  is  not  decomposed  when  heated  with  phenol.  J.  J.  S. 

Thio-compounds  prepared  from  Ketones  and  Aldehydes. 
Compagnie  Morana  (D.R.-P.  162059). — Ketones  and  aldehydes  react 
with  aqueous  solutions  of  alkali  sulphides  or  polysulphides,  the 
ketonic  oxygen  being  replaced  by  sulphur,  and  condensation  of  the 
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aldehyde  group  taking  place  at  the  same  time,  water  being  eliminated. 
Thus,  'acetophenone  and  formaldehyde  yield  a  compound ,  09H8S 
[?  CH2ICH*CSPh],  which  separates  as  a  viscous,  yellow  oil  and  boils 
with  partial  decomposition  at  130 — 140°  under  20  mm.  pressure.  It  is 
insoluble  in  water,  ether,  or  light  petroleum,  sparingly  soluble  in 
alcohol,  readily  so  in  benzene,  and  does  not  distil  in  a  current  of 
steam. 

Benzophenone,  formaldehyde,  and  alkali  sulphides  yield  a  compound, 
C13H10S,  which  crystallises  in  white  needles,  melts  at  36°,  and  dissolves 
readily  in  alcohol.  Acetone  and  citral  yield  a  compound,  Cl3H20S,  which 
forms  a  yellow  oil  with  a  faint  odour  of  leeks,  and  boils  at  150 — 153° 
under  12  mm.  pressure.  C.  H.  D. 

Benzylidene  Derivatives  of  Anthrone  or  Anthranol.  Albin 
Haller  and  Padova  ( Compt .  rend.,  1905,  141,  857 — 861). — Lieber- 

mann’s  anthranol,  C6H4<^  I  L. _ _^>C6H4  (compare  Abstr.,  1882,  855  ; 

1887,  965),  reacts  in  alkaline  medium  as  its  tautomeride,  anthrone, 

CO<^p6S4^>CH2  (compare  Goldmann,  Abstr.,  1888,  714,  1202  ; 
i^6xi4 

Thorner  and  Zincke,  Abstr.,  1878,  231),  condensing  with  aromatic 

aldehydes  to  form  compounds  of  the  type  CO<^p6S4^>CICHB,. 

o6±±4 

0  JJ 

Benzylideneanthrone,  CO<^pVr4/>C.‘CHPh,  prepared  by  heating 

'“'6±14 

anthranol  and  benzaldehyde  in  pyridine  solution  containing  a  little 
piperidine,  forms  yellow  needles  melting  at  126 — 127°  (compare  Levi, 
Abstr.,  1885,  1240  ;  Bach,  Abstr.,  1890,  1144,  1425),  and  can  also  be 
prepared  by  dehydrating,  by  means  of  hydrogen  chloride,  benzylox- 

0  JJ 

anthranol,  CO\p6TrC>C(CH2Ph)'OH,  obtained  from  anthraquinone 
^6±i4 

and  magnesium  benzyl  chloride  (compare  Haller  and  Guyot,  Abstr.. 
1904,  i,  314).  Anisylideneanthrone  ( p-methoxybenzylideneanthrone ), 

CO<^^6S4^>CICH'C6H4'OMe,  crystallises  from  alcohol  or  acetic  acid 

in  long,  yellow  needles,  melting  at  ]40’5 — 141 '5°,  and  is  less  soluble  in 
alcohol,  acetic  acid,  ethyl  acetate,  chloroform,  or  benzene  than  the 
benzylidene  compound.  m-Nitrobenzylideneanthrone, 

CO<p6TT4>C:CH'C6H4'N02, 

^6x14 

melts  at  165-5 — 166 '5°,  is  readily  soluble  in  chloroform,  benzene, 
acetic  acid,  or  pyridine,  slightly  so  in  methyl  or  ethyl  alcohol,  and 
insoluble  in  light  petroleum.  M.  A.  W. 

meso-Phenylated  Derivatives  of  Anthracene.  A  Correction. 
Carl  Liebermann  and  Simon  Lindenbaum  ( Ber .,  1905, 38,  3802 — 3804). 
— The  compound  previously  formulated  as 

OH-C(OPh)<p6jj4>CPh-OH 

and  its  monoacetyl  derivative  (Abstr.,  1905,  i,  522)  are  shown  to  be 


ORGANIC  CHEMISTRY. 


25 


9-hydroxyphenyl-9-phenylanthrone,  CO<^p6TT4^>CPh*CrH4’OH,  and 

06u4 

its  acetyl  derivative.  T.  M.  L. 


Phenanthrene  Derivatives.  XVII.  Conversion  of  4:5- 
Dinitrophenanthraquinone  into  4  : 5- Aminohydroxyphen- 
anthraquinone.  Julius  Schmidt  and  Fritz  Leipprand  (Her.,  1905, 
38,  3733 — 3737.  Compare  Abstr.,  1901,  i,  76,  464;  1902,  i,  29, 
715,  757,  797  ;  1903,  i,  557,  691  ;  1904,  i,  69,  70,  71,  1033,  1034).— 
4  : 5-Dinitrophenanthraquinone  (Abstr.,  1904,  i,  71)  is  readily  reduced 
by  stannous  chloride  at  30°  in  the  presence  of  hydrochloric  and  acetic 
acids  to  the  hydrochloride  of  4  -nitro-5-aminophenanthraquinol, 
NHyC,HyC-OH  ,  .  ,  ,  „  .  ,  , 

-vTYx  X At  M  forms  yellowish-red  crystals  readily  soluble 

JSi  '-'2*  O.H 

in  water.  ^-NitroS-aminophenanthraquinone  is  formed  as  a  dark 
brown  powder  when  a  current  of  air  is  passed  through  a  paste  of  the 
hydrochloride  and  saturated  sodium  carbonate  solution  ;  it  decomposes 
when  slowly  heated,  and  dissolves  but  sparingly  in  most  organic 

solvents.  The  diacetyl  derivative,  crystallises  in  dark 


brown  needles  and  melts  at  280°. 

k-flitro-5-hydroxyphenanthraquinone  is  obtained  when  the  cor¬ 
responding  nitroamino-compound  is  diazotised  and  the  clear  solution 
of  the  diazonium  salt  heated  on  the  water-bath.  It  is  a  reddish-brown 
powder,  melts  and  decomposes  at  240°,  and  dissolves  readily  in  alcohol, 
ether,  or  ethyl  acetate  to  deep  red  solutions.  It  also  dissolves  in 
concentrated  sulphuric  acid  and  in  alkalis,  and  has  such  pronounced 
acidic  properties  that  it  can  be  completely  removed  from  its  ethereal 
solutions  by  shaking  with  sodium  carbonate  solution.  The  acetyl 

,  .  .  OAc-aHL-CO  , 

derivative,  •  I  ,  crystallises  in  yellowish-green  needles ; 

Pi  Ot)' V-'lgII.g  v/O 

when  heated,  it  sinters  at  200°  and  melts  and  decomposes  at  220°. 

A-Amino-5-hydroxyphenanthraquinone  is  obtained  by  reducing  the 
nitroamino-compound  to  aminohydroxyphenanthraquinol  hydrochloride, 
and  then  decomposing  this  with  sodium  carbonate  in  presence  of 
atmospheric  oxygen.  It  forms  a  black  powder  and  dissolves  sparingly 
in  the  usual  organic  solvents.  J.  J.  S. 


Phenanthrene  Derivatives.  XVIII.  Conversion  of  Phen¬ 
anthrene  into  Pluorene  Compounds.  J ulius  Schmidt  and  Karl 
Bauer  {Ber.,  1905,  38,  3737 — 3757.  Compare  Anschutz  and  Schultz, 
Annalen,  1879,  196,  50;  It.  Meyer  and  Spengler,  Abstr.,  1905,  i, 
219). — The  2-nitro-,  4-nitro-,  2  :  7-dinitro-,  4  :  5-dinitro-,  2-bromo-, 
2  :  7-dibromo-,  and  2  :  7-bromonitro-derivatives  of  phenanthraquinone, 
when  heated  with  aqueous  10  per  cent,  sodium  or  potassium 
hydroxides,  are  converted  into  the  corresponding  derivatives  of 
9-hydroxyfluorene-9-carboxylic  acid,  and  when  these  are  heated  with 
acetic  anhydride  in  the  atmosphere  of  hydrogen  they  lose  carbon 

C  H 

dioxide  and  yield  derivatives  of  fluorenyl  acetate,  i6  4^>CH*OAc. 

C6tL4 


26 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


When  boiled  with  acetic  anhydride,  with  water,  or  with  alkalis  in  the 
presence  of  air,  they  yield  derivatives  of  fluorenone. 

The  nature  of  the  substituents  in  the  phenanthraquinone  molecule 
affects  the  transformation ;  thus,  with  10  per  cent,  potassium  hydroxide, 
phenanthraquinone  itself  requires  a  temperature  of  80°,  and  the 
mononitro-derivatives  of  from  50 — 65°,  whilst  the  dinitro-derivatives 
are  transformed  at  15°.  Bromine  substituents  also  facilitate  the 
transformation,  but  not  to  the  same  extent. 

The  stability  of  the  hydroxyfluorenecarboxylic  acids  is  diminished 
by  the  presence  of  nitro-groups. 


2-Nitro-$-hydroxyfluorene- 9 -carboxylic  acid, 


no2-c6h3>c<oh 


c6h4 


co2h’ 


forms  yellowish-brown  prisms,  melts  and  decomposes  at  160 — 161°, 
and  is  decomposed  when  boiled  with  water.  It  dissolves  readily  in 
ether,  chloroform,  or  benzene,  and  all  solutions  are  coloured  brown. 


2 -Nitrofluorenyl  acetate, 


C'6rL4 


crystallises  from 


acetic  acid  in  yellow  needles  melting  at  155 — 156°,  and  when  boiled 
with  concentrated  hydrochloric  acid  yields  a  compound  melting  at 
129—130°. 


k-Nitro-S-hydroxyjluorene-S-carboxylic  acid  crystallises  in  colourless 
needles,  melts  at  156 — 158°,  may  be  crystallised  quickly  from  hot 
water,  and  is  only  sparingly  soluble  in  benzene  or  chloroform.  The 
solution  in  IV/ 10  sodium  hydroxide  yields  characteristic  precipitates 
with  silver  nitrate,  lead  acetate,  and  cupric  sulphate.  4- Nitrofluorenyl 
acetate  crystallises  from  alcohol  in  colourless  plates,  melts  at  112 — 113°, 
and  is  readily  soluble  in  the  usual  organic  solvents.  When  hydrolysed 
with  concentrated  hydrochloric  acid,  it  yields  a  compound,  C13H904N, 
melting  at  105 — 107°.  4 -Nitrojluorenone,  C13H703N,  is  obtained 

together  with  the  compound  C26H1403N2  when  the  carboxylic  acid  is 
boiled  with  water.  It  crystallises  from  acetic  acid,  in  which  it  is 
moderately  soluble,  and  melts  at  173 — 174°.  Its  oxime,  C13H803N2, 
crystallises  in  dark  green  needles  which  melt  and  decompose  at 
255 — 256°.  The  semicarbazone  forms  a  brown  powder,  which  is  not 
molten  at  350°. 

2  : 7 -Dinitro-$-hydroxyfluoi'ene-9 -carboxylic  acid  is  formed  together 
with  2  :  7 -dinitrophenanthraquinhydrone  when  2  :  7 -dinitrophenanthra- 
quinone  (5  grams)  is  treated  with  10  per  cent,  potassium  hydroxide  for 
fifteen  minutes  at  the  ordinary  temperature,  and  then  immediately 
acidified  with  ice-cold  dilute  sulphuric  acid.  The  acid  crystallises  in 
colourless  needles,  turns  brown  at  130°,  and  melts  and  decomposes  at 
about  280°.  It  has  a  bitter  taste  and  dissolves  readily  in  ethyl  alcohol 
or  acetone.  2  : 7 -Dinitrojluorenyl  acetate  crystallises  in  colourless 

needles,  melts  at  244°,  and  decomposes  at  247°;  the  corresponding 
NO  *C  H 

alcohol,  2  i6  3^>CH'OH,  forms  colourless  needles,  melts  at  212°, 

NOg’Oglig 

and  is  readily  oxidised  to  2  : 7-dinitrofluorenone,  which  crystallises 
from  glacial  acetic  acid  in  yellow  needles  melting  at  290°.  It  is 
identical  with  Schultz’  dinitrofluorenone  (Abstr.,  1880,  814).  The 
oxime  melts  and  decomposes  at  285 — 286°,  the  phenylhydrazone 
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crystallises  in  dark  red,  glistening  prisms  which  melt  and  decompose 
at  263 — 264°  (compare  Abstr.,  1896,  i,  174),  the  semicarbazone 
crystallises  in  pale  yellow  needles  and  is  not  molten  at  350°. 

4  :  5- Binitro-9-hydroxyfluorene-9 -carboxylic  acid  forms  brownish- 
yellow  needles,  melts  and  decomposes  at  140°,  and  is  moderately 
soluble  in  ether,  alcohol,  or  chloroform,  and  readily  in  acetone. 

4  : 5 -Dinitrojluorenyl  acetate  forms  colourless  needles  melting  at 
220 — 221°;  the  corresponding  alcohol  melts  at  201 — 202°,  and 
4  :  5 -dinitrojluorenone  crystallises  in  yellow  needles  ;  these  change 
colour  at  330°,  but  are  still  solid  at  350°.  The  oxime  melts  at 
267 — 268°,  the  phenylhydrazone  melts  and  decomposes  at  241°,  and 
the  semicarbazone  at  288°. 

2-Bromo-9-hydroxyJluorene-9-carboxylic  acid  forms  colourless  needles, 
melts  and  decomposes  at  213°,  and  is  only  sparingly  soluble  in 
benzene.  2 -Bromojluorenyl  acetate  melts  at  70 — 72°  and  dissolves 
readily  in  the  usual  solvents.  2-  Bromojluorenyl  alcohol  melts  at 
100 — 102°.  2 -Bromojluorenone,  C13H7OBr,  crystallises  from  acetic 
acid  in  yellow  needles  and  melts  at  134°.  The  oxime  melts  at 
194 — 195°,  the  phenylhydrazone  crystallises  in  brick-red  needles  and 
melts  at  148°,  the  semicarbazone  melts  at  about  235°. 

2:7 -Dibromo-9-hydroxyJluorene-9  -carboxylic  acid  forms  white  needles 
and  melts  and  decomposes  at  280°.  2  : 7-Dibromofluorenone  is 

identical  with  Holm’s  dibromofluorenone  (Abstr.,  1883,  921  ;  Werner, 
1904,  i,  863).  The  oxime,  C13H7ONBr2,  crystallises  in  pale  yellow 
needles  and  melts  and  decomposes  at  235°,  the  phenylhydrazone 
forms  orange-red  needles  and  melts  at  192 — 193°  (compare  Abstr., 
1896,  i,  174),  and  the  semicarbazone  begins  to  decompose  at  240°,  but 
is  still  solid  at  350°. 

2-Bromo-7 -nilro-9-hydroxyfluorene-9-carboxylic  acid  forms  a  reddish- 
brown  powder  and  begins  to  decomposeat  1 60°.  2-Bromo-7 -nilrojiuorenone 
forms  yellow  needles  and  melts  at  230° ;  it  can  also  be  obtained  by 
nitrating  2-bromofluorenone.  The  oxime,  C13H703N2Br,  melts  and 
decomposes  at  249°,  the  phenylhydrazone  forms  red  needles  and  melts 
and  decomposes  at  245°,  the  semicarbazone  is  still  solid  at  350°. 

When  9-hydroxy fluorene-9 -carboxylic  acid  is  heated  for  an  hour 
with  acetic  anhydride  on  the  water- bath,  it  yields  an  isomeride  melting 
at  212°,  and  less  readily  soluble  in  the  ordinary  solvents.  J.  J.  S. 

Action  of  Nitric  Acid  on  Pluorenone,  and  Derivatives  of  the 
Nitro-compounds  thus  obtained.  Julius  Schmidt  and  Karl 
Bauer  ( Ber .,  1905,  38,  3758 — 3763). — Fluorenone  nitrate , 

V6“4>c:oh-ono!, 

6  4 

is  formed  by  the  action  of  an  excess  of  concentrated  nitric  acid  of  sp. 
gr.  T45  on  fluorenone  at  0°.  It  is  unstable  and  on  exposure  to 
the  atmosphere  liberates  nitric  acid.  2  :  7-Dinitrofluorenone  (Schultz, 
Abstr.,  1880,  814)  is  obtained  by  boiling  the  ketone  with  fuming 
nitric  acid  of  sp.  gr.  T52. 

2  :  6  : 7  -Trinitrojluorenone  is  obtained  when  the  ketone  is  boiled  for 
two  hours  with  a  mixture  of  fuming  nitric  acid  and  concentrated 
sulphuric  acid.  It  crystallises  from  glacial  acetic  acid  in  pale  yellow, 
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glistening  needles,  melts  at  180 — 181°,  and  dissolves  readily  in  most 
organic  solvents.  Its  constitution  follows  from  the  fact  that  when 
oxidised  it  yields  3  :  4-dinitrobenzoic  acid  and  that  it  may  be  prepared 
by  further  nitration  of  the  2 : 7 -dinitro-derivative.  The  oxime, 
C13H607N4,  crystallises  from  alcohol  in  practically  colourless  needles 
and  melts  and  decomposes  at  260°.  The  phenylhydrazone  forms 
glistening,  violet  plates  and  melts  and  decomposes  at  276°.  The 
semicccrbazone  melts  and  decomposes  at  299°.  When  reduced  with  tin 
and  hydrochloric  acid,  the  trinitro-derivative  yields  2:6: 1  -triamino- 
Jluorenyl  alcohol,  which  is  extremely  unstable.  The  hydrochloride, 
O^H^ONgOlg,  is  readily  soluble  in  water  but  insoluble  in  alcohol. 
The  picrate  begins  to  decompose  at  175°.  2:6:  7 -Triaminojiuorenone, 

C13HuON,,  melts  and  decomposes  at  198°  and  is  extremely  unstable. 
The  hydrochloride  forms  black  plates.  J.  J.  S. 


Action  of  Bromine  on  Fluorene  and  on  Fluorenone.  Julius 
Schmidt  and  Kabl  Bauer  ( Ber .,  1905,  38,  3764 — 3768.  Compare 
Fittig  and  Schmitz,  Abstr.,  1879,  i,  174). — Fittig  and  Schmitz’ 
/8-dibromofluorene  is  the  2  :  7-derivative,  as  it  yields  on  oxidation  2:7- 
dibromofiuorenone  (this  vol.,  i,  27).  When  fluorene  is  brominated  in 
direct  sunlight  in  chloroform  solution,  the  chief  product  is  2  :  6(?)  :  7- 
tribromojluorene,  which  crystallises  from  alcohol  in  stout  needles  melting 
at  200°.  When  oxidised,  it  yields  a  tribromofluorenone  identical  with 
the  product  obtained  by  brominating  2  :  7-dibromofluorenone.  Fluoren¬ 
one  unites  with  bromine  in  much  the  same  manner  as  phenanthra- 
quinone  (Abstr.,  1904,  i,  1033),  yielding  the  dibromide, 

Vs“‘>COBr5, 

V/gXl4 

which,  however,  has  not  been  obtained  in  a  pure  state.  When  heated 
with  bromine  water,  fluorenone  at  100°  yields  2-bromofluorenone,  or,  at 
150°,  2  :  7-dibromofluorenone  ( loc .  cit.).  2  :  6(?) :  7 -Tribromofluorenone, 
obtained  by  heating  the  2  :  7-dibromo-derivative  with  bromine 
and  water  at  160 — 170°,  crystallises  from  glacial  acetic  acid  in  yellow 
needles  melting  at  180 — 181°.  The  oxime,  C]3H6ONBr3,  melts  and 
decomposes  at  243°,  the  phenylhydrazone  at  227°,  and  the  semicarbazone 
forms  pale  yellow  needles  which  are  still  solid  at  350°.  J.  J.  S. 


Preparation  of  Camphor  from  fsoBorneol.  Chemische  Fabrik 
auf  Aktien  vorm.  E.  Schering  (D.R.-P.  161523.  Compare  Abstr., 
1905,  i,  709). — Oxygen  or  atmospheric  air  may  be  used  to  oxidise 
isoborneol  to  camphor.  Thus,  when  isoborneol  is  heated  at  160°  and 
volatilised  in  a  current  of  oxygen,  the  vapour  being  led  over  copper 
gauze  spirals  at  180°,  the  product  contains  about  20  per  cent,  of 
camphor.  Air  may  be  employed  instead  of  oxygen,  the  temperature  of 
the  liquid  then  being  175°.  C.  H.  D. 


Action  of  Hypochlorous  Acid  on  Camphene.  Kazimir 
Slawinski  [Bull.  Acad.  Set.  Cracow,  1905,  491 — 500). — The  action  of 


ORGANIC  CHEMISTRY. 


29 


hypochlorous  acid  on  camphene  leads  to  the  formation  of  camphene 
dichloride  and  camphene  chlorohydrin,  which  are  solid,  and  a  mixture 
of  three  liquid  chlorocamphenes,  C10HrCl. 

CMe2 — CH*  CH, 

Camphene  chlorohydrin,  j  CH,  |  ,  is  isolated  from 

CH2C1*C(0H)*CH*CH2 

its  mixture  with  the  dichloride,  than  which  it  is  more  soluble  in 
methyl  alcohol,  in  the  form  of  its  acetate,  which  is  obtained  also  by  the 
action  of  silver  acetate  on  the  dichloride.  It  melts  at  52*5°,  and 
on  hydrolysis  yields  the  anhydride,  C10H1(.O,  which  is  formed  also 
when  the  mixture  of  dichloride  and  chlorohydrin  is  boiled  with 
aqueous  potassium  hydroxide ;  the  dichloride, 

CMe9*CH — CH, 

I  9H2  I  ’ 

CH2C1  •  CC1 — CH — CH2 

which  melts  at  139 — 140°,  remaining  unchanged.  The  anhydride 
boils  at  99 — 100*5°  under  20  mm.  pressure,  has  the  sp.  gr.  0*9372  at 
0°/0°  or  0*9254  at  15°/0°,  and  forms  a  crystalline  additive  compound 
with  sodium  hydrogen  sulphite,  which,  on  hydrolysis,  yields  isocam- 
phenilanaldehyde,  C10H16O.  This  boils,  in  an  atmosphere  of  hydrogen, 
at  82 — 84°  under  12  mm.  pressure,  has  the  sp.  gr.  0*9571  at  0°/0°,  or 
0*9284  at  15°/0°,  and,  when  distilled  in  air,  is  oxidised  to  isocam- 
phenilanic  acid  melting  at  118°.  The  aldehyde  is  probably  a 
stereoisomeride  of  camphenilanaldehyde  (Bredt  and  Jagelki,  Abstr., 
1900,  i,  134). 

The  mixture  of  liquid  chloro-compounds  contains  clilorocamphene, 
C  Me2  •  CH — CH2  CH2 — CMe-CH— CH2 

|  CH2  |  ,  chlorocyclene,  N\J  CH2  |  ,  and  a 

CHCIIC - CH— CH,  CH2C1<! - CH— CH, 

c/aforocompound,  C10H15C1,  which  is  not  a  derivative  of  cam¬ 
phene.  On  reduction  with  sodium  and  alcohol,  the  mixture  of 
chloro-compounds  yields  camphene  and  cyclene,  a  portion  remaining 
unreduced.  When  oxidised  with  potassium  permanganate,  the  mixture 
yields  camphenilone,  melting  at  38°,  (traces  of  a  neutral  product, 
melting  at  205°,  dehydrocamphenilic  acid,  melting  at  150*5°,  cam- 
phenilic  acid,  melting  at  172°,  and  a  small  quantity  of  a  liquid  acid. 
The  chloro-compound,  remaining  unoxidised,  has  the  sp.  gr.  1*0498  at 
0°/0°  or  1*347  [?  1*0347]  at  17°/0°,  and  does  nob  react  with  alcoholic 
silver  nitrate. 

The  action  of  sodium  acetate  on  the  mixture  of  chloro-compounds, 
at  140°,  leads  to  the  elimination  of  the  one-third  of  the  mixture  which 
interacts  with  silver  nitrate,  by  formation  of  an  acetate,  which  boils  at 
106 — 110°  under  13  mm.  pressure,  and  on  hydrolysis  yields  a 
mixture  of  alcohols,  C10H16O,  melting  at  45 — 50°  :  on  oxidation  with 
potassium  permanganate,  this  forms  two  neutral  substances,  melting  at 
205 — 207°  and  150°,  respectively,  traces  of  dehydrocamphenilic  acid, 
and  a  liquid  acid.  The  chloro-compounds  remaining  after  treatment  of 
the  mixture  with  sodium  acetate  are  converted  into  the  acetate  of 
camphene  chlorohydrin  by  the  action  of  acetic  and  sulphuric  acids. 
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The  camphene  obtained  from  woborneol  consists  of  a  mixture 
of  true  camphene,  cyclene,  and  the  hydrocarbon,  which  corresponds 
with  camphenocamphoric  acid.  G.  Y. 

Caoutchouc.  Relations  existing  between  the  Hydrocarbons 
from  Caoutchouc  and  Gutta-percha.  Carl  D.  Harries  ( Ber ., 
1905,  38,  3985 — 3989). — The  hydrocarbon,  C10Hlfi,  of  gutta-percha 
(compare  Tschirch  and  Muller,  Abstr.,  1905,  i,  452),  when  subjected 
to  the  action  of  ozone  in  chloroform  solution  (compare  Harries,  Abstr., 
1904,  i,  757  ;  1905,  i,  364),  gives  an  ozonide,  C10H16O6,  which  resembles 
the  ozonide  derived  from  caoutchouc  in  giving  a  mixture  of  lsevulin- 
aldehyde  and  lsevulic  acid  when  decomposed  by  steam ;  the  proportions 
of  these  two  substances  are,  however,  reversed.  The  opinion  is 
expressed  that  the  fundamental  hydrocarbons,  C10H16,  of  caoutchouc 
and  gutta-percha  are  actually  identical,  both  being  probably  1  :  5-di- 
methylcyc£oocto-A1:5-diene,  and  that  the  ozonides  are  stereoisomeric 
derivatives  of  this  hydrocarbon.  Provisional  formulae  are  suggested. 

W.  A.  D. 

New  Fossil  Copal  (Java  Copal).  Karl  Dieterich  ( Chem . 
Gentr.,  1905,  ii,  1430 — 1431  ;  from  Pharm.  Post.,  38,  551 — 553). — A 
sample  of  a  Java  fossil  copal  consisted  of  pieces  about  the  size  of  a 
walnut  which  had  a  turbid  or  milky  appearance,  and  when  ground 
formed  a  brownish-grey  powder.  The  copal  contained  fragments  of 
pyrites  and  carbon,  and  had  a  lustrous,  conchoidal  fracture ;  it  was  as 
hard  as  rock  salt  and  had  a  sp.  gr.  l-033 — 1-041.  When  heated,  it 
sintered  at  160 — 170°,  began  to  melt  at  175°,  and  formed  a  clear 
liquid  at  178°.  The  copal  lost  0'265  per  cent,  at  100°,  and  yielded 
2'44  percent,  of  ash,  which  consisted  mainly  of  ferric  oxide  ;  it  had  an 
acid  number  4'55 — 5-07,  saponification  number  14"54 — 18-03,  ester 
number  9'98 — 12-96,  and  Hiibl-Waller  iodine  number  50-86 — 54-66, 
but  did  not  contain  nitrogen,  volatile  acids,  ethereal  oils,  or  bitter 
principles.  82-58  per  cent,  of  the  copal  was  insoluble  in  96  per  cent, 
alcohol,  41-63  in  ether,  80"61  in  acetone,  2‘59  in  chloroform,  3-92  in 
benzene,  5-84  in  carbon  disulphide,  92-97  in  wood  spirit,  2 "24  in  light 
petroleum,  95 "29  in  a  60  per  cent.,  and  90'76  in  an  80  per  cent, 
solution  of  chloral  hydrate,  73’36  in  dichlorohydrin,  53"96  in 
epichlorohydrin,  and  2-58  in  oil  of  turpentine.  When  submitted  to 
dry  distillation,  it  did  not  form  a  sublimate,  and  when  heated  to  120° 
it  yielded  1-07  per  cent,  of  a  thin,  bright  yellow  oil  together  with 
white  vapours,  which  escaped  condensation.  The  oil  contained  water 
and  had  an  odour  similar  to  that  of  turpentine  ;  it  had  nD  1  "4803  at 
17'50  and  1-4812  at  17°.  On  raising  the  temperature  to  280°,  15’67 
per  cent,  of  a  brownish -yellow,  highly  refractive  oil  was  obtained 
which  had  an  empyreumatic  odour,  a  sp.  gr.  0'921  at  15°,  nu  1  '5 1 1 6 
at  17°,  and  iodine  number  87*24 — 96"53.  The  third  fraction,  which 
distilled  at  280 — 300°,  consisted  of  22-61  per  cent,  of  a  dark  oil,  which 
had  an  empyreumatic  odour,  remarkably  similar  to  that  of  oil  of 
wormwood;  it  had  a  sp.  gr.  0-928  at  15°,  and  iodine  number 
113"48 — 120'74.  The  presence  of  tannacetone  could  not  be  detected. 
When  the  temperature  was  further  raised  to  360°,  19-03  per  cent,  of 
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a  dark  reddish-brown  oil  distilled,  which  had  a  penetrating  empy- 
reumatic  odour;  it  had  asp.  gr.  0*920  at  15°  and  iodine  number 
98*10 — 102*68.  The  last  fraction,  obtained  at  temperatures  above 
360°,  was  equal  to  12*93  per  cent,  of  the  total  weight  of  the  copal,  and 
formed  a  greenish-brown,  viscous  oil,  which  had  an  odour  similar  to 
that  of  turpentine;  it  had  a  sp.  gr.  0*9805  at  15°,  and  iodine  number 
42  68.  The  residue,  which  amounted  to  13*87  per  cent.,  consisted  of 
tar  and  carbon.  The  Java  fossil  copal  does  not  appear  to  be  related 
to  any  of  the  known  kinds  of  copal.  E.  W.  W. 

Japan  Lacquer  (Ki-Urushi).  Alexander  Tschirch  and  A.  B. 
Stevens  (Arch.  Pharrn.,  1905,  243,  504 — 553). — The  paper  contains 
an  account  of  work  done  previously  on  the  subject,  a  description  of 
the  specific  action  of  the  poison  (producing  local  dermatitis)  contained 
in  the  lacquer,  this  poison  being  shown  not  to  be  volatile,  as  hitherto 
supposed,  but  to  consist  of  an  oily  substance  soluble  in  light  petroleum, 
and  a  summary  of  numerous  oxydases,  in  which  connection  it  is  shown 
that  enzymes  of  this  character  are  associated  with  many  “gums” 
(“•  Gummis  ”),  and  the  name  of  gummases  is  proposed  for  such  enzymes. 

Owing  to  the  difficulties  attending  the  investigation,  the  results 
were  somewhat  meagre.  Of  the  sample  examined,  72  per  cent,  dis¬ 
solved  in  alcohol;  water  then  dissolved  4*0  per  cent.,  leaving  2*3  per 
cent,  of  residue ;  the  remaining  21  per  cent,  must  have  been  water. 
The  portion  soluble  in  alcohol,  called  by  Yoshida  (Trans.,  1883,  43, 
472)  urushic  acid  or  lacquer  acid,  and  by  Bertrand  laccol,  has  not  the 
character  of  an  acid,  and  in  consequence  the  name  of  urushin  is 
proposed  for  it.  Under  the  influence  of  various  reagents,  including 
acids,  alkali  hydroxides,  and  the  enzyme  contained  in  the  lacquer 
when  moist  air  is  present,  urushin  is  transformed  into  an  exceedingly 
stable  substance,  oxyurushin  (Yoshida’s  oxy urushic  acid),  to  which  fact 
the  value  of  the  lacquer  is  due.  It  is  noteworthy  that  both  urushin 
and  oxyurushin  contain  nitrogen,  for  they  are  the  first  substances 
belonging  to  the  class  of  resins  in  which  nitrogen  has  been  detected. 
Urushin  contains  C71*0 — 73*6,  H  7*8 — 10*5,  N  0*2 — 1*8,  ash  0*2 — 1*2; 
oxyrushin  :  C  70*9 — 71*8,  H  8*1 — 8*3,  N  0*1 — 1*6,  ash  0*0 — 0*8  per 
cent. 

Urushin  can  be  separated  into  two  fractions  respectively  soluble 
(78  per  cent.)  and  insoluble  in  light  petroleum.  The  soluble  fraction 
can  be  separated  further  into  a  non-volatile  poison  and  a  mixture  of 
gum  and  enzyme  (lacquer-gummase,  Bertrand’s  laccase,  Abstr.,  1895, 
i,  385,  386)  which  could  not  be  separated  into  its  constituents.  This 
mixture  contained  C  41*7,  H  6  0,  N  0  61,  ash  5*2  per  cent.  ;  it  yields 
pyrrole,  not  ammonia,  when  heated  with  solid  potassium  hydroxide  ; 
mucic  acid,  calcium  oxalate,  and  tartaric  acid  when  oxidised  with 
nitric  acid ;  and  r  and  r  4-  ^-sorbinazone  when  hydrolysed  with  dilute 
sulphuric  acid  and  treated  with  phenylhydrazine.  The  lacquer  also 
contains  acetic  acid.  C.  E.  B. 

Prulaurasin,  a  Crystalline  Cyanogenetic  Glucoside  ob¬ 
tained  from  the  Leaves  of  Cherry  Laurel.  Henri  Herissey 
( Compt .  rend.,  1905,  141,  959 — 961). — Previous  attempts  to  extract 
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the  cyanogenetic  principle  from  the  leaves  of  the  cherry-laurel  in  a 
pure  state  have  not  been  successful  (compare  Lehmann,  Neues  Rep. 
Pharm.,  1874,  23,  449;  Jouck,  Abstr.,  1905,  i,  912),  and  in  the 
present  paper  details  are  given  of  a  method  whereby  the  crystalline 
glucoside  prulaurasin  can  be  obtained  from  the  fresh  leaves  of  the 
plant.  Prulaurasin ,  C14HirOfiN’,  crystallises  from  a  mixture  of  ethyl 
acetate  and  toluene  or  chloroform  in  long,  slender,  colourless,  flexible 
needles  melting  at  120 — 122°,  has  aD- 52*75°,  and  a  slightly  bitter 
taste,  is  readily  soluble  in  water,  alcohol,  or  ethyl  acetate,  slightly 
soluble  in  ether.  It  is  hydrolysed  by  emulsin,  yielding  hydrogen 
cyanide,  dextrose,  and  benzaldehyde,  and  is  therefore  an  isomeride 
of  Fischer’s  benzalnitrile-glucoside  (Abstr.,  1895,  i,  553)  and  of 
Bourquelot  and  Danjou’s  sambunigrin  (Abstr.,  1905,  i,  912). 

M.  A.  W. 


The  Saponin  of  the  White  Soapwort.  Leopold  Rosent  haler 
{Arch.  Pharm.,  1905,  243,  496 — 504). — Gypsophila-saponin,  obtained 
from  the  root  of  the  Levantine  soapwort,  appears  to  be  a  mixture  of 
two  homologues,  0x8^28^10  and  When  it  is  hydrolysed, 

sapogenin,  an  arabinose,  and  another  sugar  are  formed  in  about  equal 
quantities.  O.  F.  B. 


Action  of  Grignard’s  Reagent  on  o-  or  y-Aldehydo-acids. 
Hugo  Simonis,  E.  Marben,  and  E.  Mermod  {Ber.,  1905,  38, 
3981 — 3985.  Compare  Liebermann,  Abstr.,  1886,  550 ;  Bistrzycki, 
ibid.,  1888,  1210  ;  1890,  969;  1891,  746). — The  reaction  between 
o-  and  y-aldehydo-acids  and  Grignard’s  reagent  has  been  studied  in 
order  to  settle  the  question  as  to  whether  the  compounds  have  the 
aldehydo- constitution  or  the  isomeric  hydroxylactone  formula  : 

C6H2(OMe2)<ca!o  «  C6H2(0Me)2<°°^^0, 

CBr*CO,2H  CBr - CCL  _ 

ll  1  or  H  >0. 

CBr-CHO  CBr*CH(OH; 

a-Methylphthalide  (Giebe,  Abstr.,  1897,  i,  62)  is  obtained  by  the 
action  of  an  excess  of  methyl  magnesium  iodide  on  phthalaldehydic 
acid  and  a-methylmeconine  (m.  p.  101°)  by  the  action  of  the  same 
reagent  on  opianic  acid. 


CBr- 


-CO 


3  :  A-Dibromo-2-methyldihydrofuranone,  QjjMe^^’  Stained 

from  magnesium  methyl  iodide  and  mucobromic  acid,  crystallises  from 
water  in  flat  needles  melting  at  69*5°.  The  corresponding  ethyl 
derivative  crystallises  from  light  petroleum  and  melts  at  51*5°. 

3  :  k-Dichloro-2-methyldihydrofuranone  distils  at  120°  under  12  mm. 
pressure  and  the  corresponding  ethyl  compound  at  109 — 110°  under 
11  mm.  pressure. 

These  reactions  indicate  the  aldehydic  structure  of  all  the  acids 
Thus : 


CaBr2< 


CO„H 

CHO 


— > 


C2Br2< 


COsH 

CHMe*OH 


C.,Br2<C 


CIIMe' 
J.  J.  S. 
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Arylamine  Derivatives  of  Furfuraldehyde  and  their  Conver¬ 
sion  into  Pyridine  Compounds.  Theodor  Zixcke  and  G.  Muhl- 
hausen  (Ber.,  1905,  38,  3824 — 3829). — The  dianilide,  C17Hlt;ON2, 
probably  C40Hs*CH(C6H4*NH2)2,H20,  prepared  by  the  action  of  aniline 
and  its  hydrochloride  on  furfuraldehyde  (Stenhouse,  Annalen,  187*',  156, 
199),  yields  a  hydrobromide  which  crystallises  from  hot  alcohol  in  long, 
violet-red  needles  and  melts  and  decomposes  at  165  — 166°.  The 
di-p-toluidide  yields  a  hydrochloride,  C19H20ON2,HC1,  which  crystallises 
from  alcohol  in  long,  slender,  violet-red  needles  and  melts  and  decom¬ 
poses  at  173 — 178° 

3-Hydroxy- 1  -phenylpyridinivm  chloride ,  OH*C5NH4PhCl,  prepared 
by  boiling  the  hydrobromide  of  the  dianilide  with  alcohol  or  acetic  acid, 
crystallises  from  absolute  alcohol  in  stout,  colourless  needles  or  spangles, 
or  in  compact,  rhombic  crystals,  and  melts  at  210 — 212°;  the  platini- 
chloride  crystallises  from  hot  water  in  long,  orange-yellow  needles  and 
melts  and  decomposes  at  204 — 206°  after  losing  its  water  of  crystal¬ 
lisation  at  100°;  the  bromide,  CuHl0ONBr,  forms  colourless  needles 
and  melts  at  175°. 

3-Hydroxy-l-p-tolylpyridinium  chloride,  OH*  C  5  NH  4  C 1  *  C6  H  4  M  e ,  crys¬ 
tallises  from  hot  water  in  long,  broad  spangles  or  in  small  needles, 
melts  at  210 — 212°,  and  is  more  soluble  than  the  phenyl  compound  ;  the 
platinichloride  crystallises  from  hot  water  in  orange-yellow,  hydrated 
needles  and  melts  and  decomposes  at  216°.  T.  M.  L. 

2-Methyl-6-pyrophthalone.  A.  Scholze  {Ber.,  1905,  38,  4022). 
— The  formula  of  the  sodium  salt  of  2-methyl-6-pyrophthalone  should 

be  C6H4<C( 0Na)>C-C,NH3Me  instead  of  that  given  formerly 

(Abstr.,  1905,  i,  825).  W.  A.  D. 

Influence  of  Light  and  Heat  on  the  Chlorination  and 
Bromination  of  Homologues  of  Thiophen.  II.  St.  Opolski 
(Bull.  Acad.  Sci.  Cracow,  1905,  548 — 557.  Compare  Abstr.,  1905, 
i,  367). — The  substitution  of  halogen  in  the  ring  of  2-alkylthiophens 
takes  place  in  position  5.  The  bromination  product  of  2-methyl- 
thiophen  is  5-bromo  2-methylthiophen,  as  when  treated  with  methyl 
iodide  and  sodium  at  the  laboratory  temperature  it  is  converted  slowly 
into  2  :  5-dimethylthiophen.  Bromination  of  2-ethylthiopben  at  high 
temperatures  leads  to  the  formation  of  5-bromo-2-etbylthiophen, 
which  is  formed  also  under  the  influence  of  light  (loc.  cit.). 

Chlorination  of  2-ethylthiophen  at  its  boiling  point  or  under  the 
influence  of  light  leads  to  the  formation  of  5-chloro-2-ethylthiophen, 
which  is  a  liquid  of  mild  odour,  boils  at  85 — 88°  under  37  him.  or  at 
175*5°  (corr.)  under  737  mm.  pressure,  does  not  solidify  at  —75°,  and 
becomes  yellow  on  exposure  to  light.  It  has  the  sp.  gr.  IT 629  at 
12*3°/4°  and  nD  T5330  at  12  3°,  and  gives  the  indophenin  and 
Laubenheimer’s  colour  reactions  only  indistinctly  and  with  difficulty. 

On  chlorination  under  the  influence  of  heat  or  light,  2-butyl- 
thiophen  yields  chiefly  b-chloro-Z-butylthiojihen,  which  is  a  colourless 
liquid  of  mild  odour,  becomes  yellow  on  exposure  to  light,  boils  at 
117 — 118°  (corr.)  under  38  mm.  pressure,  and  has  the  sp.  gr.  1*0842 
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at  17°/4°  and  nD  1  *5162.  5-Bromo-2-butylthiophen,  formed  by 
bromination  of  2-butyithiophen  in  the  same  manner,  is  a  colourless 
liquid  of  mild  odour,  boils  at  138-5°  (corr.)  under  42  mm.  pressure, 
and  has  the  sp.  gr.  1-3369  at  20,5°/4°,  and  n0  1  ‘5398.  5-Chloro-  and 
5-bromo-2-butylthiophen  give  the  colour  reactions  with  isatin  and 
phenanthraquinone  only  indistinctly  and  with  difficulty. 

3-Methylthiophen  has  the  sp.  gr.  1-0247  at  15*8°/4°  and  nD  1-5218. 
When  boiled  with  alcoholic  ammonia,  the  product  obtained  on  chlori¬ 
nation  at  the  boiling  point  or  under  the  influence  of  light;  yields  only 
a  small  amount  of  a  substance  which  forms  a  solid  hydrochloride  and  a 
yellow,  amorphous  platinichloride.  The  chief  product  of  the  chlori¬ 
nation  is  chloro-Z-methylthiophen ,  which  is  obtained  as  a  colourless 
liquid  boiling  at  154°  (corr.)  under  733  mm.  pressure  ;  it  has  the  sp. 
gr.  1-2197  at  19,6°/4°,  and  nD  1-5394,  and  gives  a  green  coloration 
with  isatin  in  sulphuric  acid  solution  and  a  glistening  emerald-green 
coloration  with  phenanthraquinone  and  sulphuric  acid  in  glacial  acetic 
acid  solution. 

Bromination  of  3-methylthiophen  under  the  same  conditions  leads 
to  the  formation  of  bromo-3-methylthiophen,  together  with  a  consider¬ 
able  amount  of  a  product  substituted  in  the  side-chain.  This,  when 
boiled  with  alcoholic  ammonia, yields  trithienylamine,  N(CH2*C4H3S)3  ?, 
which  forms  a  white,  crystalline  hydrobromide  and  hydrochloride  melt¬ 
ing  at  124-5 — 127°;  these  give  yellow  to  red,  amorphous  platini- 
chlorides.  Bromo-Z-methylthiophen  is  a  colourless  liquid,  which  becomes 
yellow  on  exposure  to  light,  boils  at  175°  (corr.)  under  729  mm.,  and 
has  the  sp.  gr.  1-5844  at  17'5°/4°,  and  nD  1-5731.  It  gives  Lauben- 
lieimer’s  green  coloration  and  a  green  coloration  changing  to  blue  with 
isatin. 

The  distillation  residues  obtained  in  the  preparation  of  homologues 
of  thiophen  by  Fittig’s  reaction  are  explosive,  evolve  hydrogen  and 
acetylene  when  treated  with  water,  and  contain  therefore  probably 
sodium  carbide  together  with  unchanged  sodium.  G.  Y. 

Angostura  Bases.  Heinrich  Beckurts  and  Gustav  Frerichs 
[and,  in  part,  A.  Lachwitz]  [Arch.  Pharm.,  1905,  243,  470 — 493. 
Compare  Korner  and  Boehrmger,  Abstr.,  1884,  341  ;  Beckurts  and 
others,  Abstr.,  1892,642  ;  1896,  i,  66;  1904,  i,  84)- — The  nitrate 
with  l£W20,  dichromate ,  and  acetate  of  the  monoacid  base  cusparine, 
C20H19O3N,  are  described  for  the  first  time  ;  the  last  loses  its  acetic 
acid  when  kept  in  a  desiccator  over  sulphuric  acid. 

When  a  solution  of  cusparine  in  dilute  hydrochloric  acid  is  mixed 
with  a  limited  amount  of  bromine  dissolved  in  water  and  ammonia  is 
added  until  the  reaction  is  alkaline,  crystalline  monobromocusparine, 
C20H18O3NBr,  melting  at  91°,  is  precipitated  ;  the  crystalline  hydro¬ 
chloride,  platinichloride,  and  aurichloride  were  prepared  and  analysed  ; 
the  last  two  melt  at  210 — 212°  and  188 — 190°  respectively.  When 
excess  of  bromine  is  added  to  a  solution  of  cusparine  in  dilute  hydro- 
bromic  acid,  amorphous,  yellow  bromocusparine  tetrabromide,  melting  at 
163 — 164°,  is  precipitated  ;  when  this  is  treated  with  alcohol,  it  yields 
the  yellow,  amorphous  tribromide  melting  at  163 — 165°;  when  heated 
at  105°,  the  dibromide,  which  melts  at  163 — 166°;  from  a  warm  solution 
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of  any  of  these  in  alcohol,  bromocusparine  hydrobromide,  melting  at 
239 — 241°,  crystallises.  Boiling  with  dilute  potassium  hydroxide 
solution,  or  reduction  with  either  zinc  and  sulphuric  acid  or  hydrogen 
sulphide,  converts  the  tetrabromide  into  monobromocusparine  itself. 

With  cusparine  in  chloroform  solution,  bromine  yields  a  precipitate 
of  monobromocusparine  dibromide,  whilst  bromocusparine  hydrobromide 
remains  in  solution.  In  acetic  acid  solution,  bromine  converts  cuspar¬ 
ine  into  monobromocusparine  tiibromide,  together  with  some  tetra¬ 
bromide  and  bromocusparine  hydrobromide. 

When  a  solution  of  sodium  hypochlorite  is  added  to  a  solution  of 
cusparine  in  acetic  acid,  yellow,  amorphous  dichlorocusparine, 
C20Hl7O3NCl2,2H2O,  is  precipitated. 

When  excess  of  iodine  solution  is  added  to  a  solution  of  cusparine 
hydrochloride,  the  dark-coloured  hydriodide  of  cusparine  di-iodide, 
C.20Hi9O3N,HI,l2,2H.2O,  is  precipitated  ;  this  crystallises  unchanged 
from  alcohol. 

Ethylcusparine,  C22H2303N,  crystallises  with  1  molecule  of  alcohol : 
the  compound  melts  at  116°.  The  hydrochloride  and  platinichloride  of 
this  mono-acid  base  were  analysed  ;  the  latter  melts  and  decomposes  at 
186°. 

Cusparine  does  not  react  with  benzoyl  chloride. 

Of  galipidine,  C19H1903N,  a  monoacid  base,  the  hydriodide,  sulphate , 
and  hydrogen  sulphate  were  analysed.  The  base  itself  yields  proto - 
catechuic  acid  when  heated  with  fused  potassium  hydroxide.  From  a 
solution  of  galipidine  hydrobromide,  excess  of  bromine  precipitates  the 
pentabromide,  C19H1903N,HBr,Br6;  when  heated  at  105°,  this  leaves  the 
dibromide,  C19H1903N,HBr,Br2,  whilst  when  washed  with  cold  alcohol, 
C19Hlg03N,HBr,Br  is  obtained. 

Galipidine  methochloride,  C19H1903N,MeCl,  which  crystallises  in 
greenish-yellow  needles,  and  the  corresponding  platinichloride  and 
aurichloride,  which  melt  at  187°  and  119°  respectively,  were  analysed. 
When  the  methiodide  is  warmed  with  dilute  aqueous  potassium  hydr¬ 
oxide,  the  monoacid  base,  methylgalipidine,  C20H21O3N,  is  formed ; 
this  crystallises  in  needles  and  melts  at  166°;  its  yellow  hydrochloride 
and  platinichloride ,  the  latter  melting  and  decomposing  at  200°,  were 
analysed. 

When  galipidine  is  heated  with  ethyl  iodide  for  twelve  hours  at 
100°,  the  ethiodide,  C19H1903N,EtI,  is  formed  ;  this  crystallises  with 
1H20  and  melts  at  102°  to  a  milky  liquid  which  becomes  clear  at 
140 — 142°;  the  corresponding  aurichloride,  which  is  amorphous  and 
melts  at  about  142°,  was  analysed. 

Galipidine  does  not  form  additive  compounds  with  methylene  iodide, 
or  with  ethylene  iodide  or  bromide.  C.  F.  B. 

Crystalline  Alkaloid  of  Calycanthus  Glauous.  II.  Harry  M. 

Gordin  (J.  Amer.  Chem.  Soc.,  1905,27,  1418 — 1429.  Compare  A  bstr., 
1905,  i,  295). — A  detailed  description  is  given  of  ealycanthine  nitrate, 
sulphates,  aurichloride,  picrate,  oxalates,  mercurichloride ,  and  tartrates. 
Calycanthine  nitrosoamine,  CnH13N2’NO,  becomes  brown  at  172°  and 
melts  and  decomposes  at  175 — 176°.  The  alkaloid  contains  one 
methyl  group  attached  to  nitrogen.  Attempts  to  prepare  acetyl  and 
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benzoyl  derivatives  were  unsuccessful.  Methyl  iodide  converts 
calycanthine  into  a  mixture  of  several  substances  which  are  at  present 
under  investigation.  By  the  action  of  sulphuric  acid  on  the  alkaloid, 
a  sulphonic  acid  is  produced  ;  its  barium  salt  was  prepared. 

E.  G. 

[The  Alkaloids  of]  Bocconia  Cordata.  Julius  0.  Schlotter- 
beck  and  Walter  H.  Blome  ( Pharm .  Rev.,  1905,  23,  310 — 321. 
Compare  Murrill  and  Schlotterbeek,  Abstr.,  1900,  i,  686). — When 
yS-homochelidonine  is  heated  in  a  sealed  tube  with  strong  hydro¬ 
chloric  acid,  methyl  chloride  is  produced  together  with  a  mixture  of 
substances  which  were  not  isolated.  An  attempt  was  made  to  effect 
the  oxidation  of  the  alkaloid  with  alcoholic  solution  of  iodine,  but 
without  success.  Phosphorus  pentachloride  reacts  with  /3-homocheli- 
donine  with  formation  of  a  yellow,  crystalline  substance  which  melts 
and  decomposes  at  about  198°  and  is  apparently  the  hydrochloride  of 
an  alkaloid  not  containing  substituted  chlorine  in  its  molecule.  An 
acetyl  derivative  of  /8-homochelidonine  could  not  be  obtained.  On 
fusing  the  alkaloid  with  potassium  hydroxide,  protocatechuic  acid  is 
produced.  E.  G. 

Formation  of  Incompletely  Hydrogenated  Pyridines  by  the 
Wyschnegradsky-Ladenburg  Reaction.  Alexei  E.  Tschitschi- 
babin  ( Ber .,  1905,  38,  3834). — A  question  of  priority  (compare 
Konigs  and  Bernhart,  Abstr.,  1905,  i,  824;  Tschitschibabin.  Abstr., 
1902,  i,  825). 

A  Tetrahydroaldehydecollidine.  [2-Methyl-5-ethyltetra- 
hydropyridine.]  Wilhelm  Konigs  and  Karl  Bernhart  {Ber.,  1905, 
38,  3928 — 3933.  Compare  Abstr.,  1905,  i,  824  ;  Diirkopf,  Abstr., 
1888,  817  ;  Levy  and  Wolffenstein,  Abstr.,  1895,  i,  683  ;  1896,  i, 
624;  Marcuse  and  Wolffenstein,  Abstr.,  1901,  i,  608). — Reduction  of 
2-methyl-5-ethylpyridine  with  sodium  and  boiling  absolute  alcohol 
leads  to  the  formation  of  the  tetrahydro-  and  hexahydro-bases  ;  these 
are  separated  by  conversion  into  the  hydrobromides  and  treatment 
with  cold  acetone,  in  which  2 -methyl-5 -ethylpiperidine  hydrobromide 
is  insoluble.  This  crystallises  from  hot  acetone  in  colourless  needles 
and  melts  at  175°.  2-Methyl-5-ethyltetrahydropyridine  hydrobromide, 
which  is  soluble  in  cold  acetone,  is  converted  into  '2-metliyl-b-ethyltetra- 
hydropyridine  dibromide  hydrobromide,  C8H15NBr2,HBr,  by  means 
of  bromine  in  chloroform  solution,  which,  after  removal  of  copellidine 
and  isocopellidine  hydrobromides  by  extraction  with  cold  ethyl  acetate, 
crystallises  from  a  mixture  of  chloroform  and  ethyl  acetate  in  colour¬ 
less  needles  and  melts  and  decomposes  at  187°. 

2-Methyl-5-ethyltetrahydropyridine  dibromide,  C8H15NBr2,  is  ob¬ 
tained  on  treatment  of  its  hydrobromide  with  aqueous  sodium  carb¬ 
onate,  as  an  oil  which  has  an  odour  faintly  resembling  that  of 
camphor,  volatilises  on  exposure  to  the  air,  is  moderately  stable 
towards  permanganate  in  cold  dilute  sulphuric  or  nitric  acid  solution, 
and  with  sodium  nitrite  in  sulphuric  acid  solution  forms  the  nitroso- 
derivative.  This  separates  from  light  petroleum  in  colourless  crystals, 
melts  at  106 — 1Q7U,  gives  a  green  coloration  with  Liebermann’s 
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nitrosoamine  reaction,  and  when  boiled  with  concentrated  hydrobromic 
acid  loses  the  nitroso-group  and  forms  the  hydrobromide. 

'2-Alethyl-b-ethyltetrahydropyridine,  OsH15N,  is  obtained  in  the  form 
of  its  hydrobromide,  CsH15N,HBr,  by  reducing  the  dibromide  hydro- 
bromide  with  zinc  dust  and  dilute  sulphuric  acid  at  the  laboratory 
temperature  and  treating  the  product  with  hydrobromic  acid.  The 
hydrobromide  forms  a  colourless,  crystalline  mass,  melts  at  86 — 93°,  or, 
after  heating  at  100°,  at  98 — 99°,  and  with  bromine  in  chloroform 
solution  forms  the  dibromide  hydrobromide.  The  base  is  a  mobile, 
colourless  oil,  which  has  a  pyridine-like  odour  and  distils  at  167 — 168° 
under  720  mm.  pressure.  The  oxalate  forms  a  colourless,  crystalline 
powder  and  melts  at  153 — 155° ;  the  ditartrate  is  easily  soluble 
in  water  or  alcohol  •  the  picrate  forms  yellow  plates  melting  at 
138 — 141°  ;  the  crystalline  aurichloride  melts  at  83°  ;  the  yellow, 
crystalline  platinichloride  melts  and  decomposes  at  190°.  In  dilute  sul¬ 
phuric  acid  solution,  the  base  decolorises  potassium  permanganate  at  0°  ; 
with  carbon  disulphide  in  ethereal  solution,  it  forms  the  crystalline  thio- 
carbamate,  which  melts  at  73 — 74°.  The  base  interacts  with  phenyl- 
thiocarbimide  with  development  of  heat  and  formation  of  an  oil  which 
solidifies  to  a  crystalline  mass  melting  at  80°.  G.  Y. 

Compounds  of  Quinquevalent  Chromium.  Rudolf  F.  Wein- 
land  and  Walter  Fridrich  ( Ber .,  1905,  38,  3784 — 3787). — Pyridin- 
ium  tetrachlorohydroxychromanate,  C5NH5,CrCl4'0H,H20,  formed  by 
the  successive  action  of  concentrated  hydrochloric  acid  and  pyridine  on 
chromic  acid  at  10 — 12°,  crystallises  in  glistening,  reddish-brown  leaf¬ 
lets  or  microscopic,  orange-yellow,  hexagonal  plates. 

Quinolinium  tetrachlorohydroxychromanate,  C9NH^,CrCl4-0H,2H20, 
prepared  in  similar  manner,  crystallises  in  glistening,  reddish-brown 
needles  or  microscopic,  long,  orange-yellow  plates,  and  decomposes  on 
exposure  to  air,  becoming  orange-red  with  loss  of  chlorine. 

G.  Y. 

Condensation  of  2 : 4 : 6-Trimethylpyridine  with  Benzalde- 
hyde.  Wilhelm  Konigs  and  Alfons  von  Bentheim  (Ber.,  1905,  38, 
3907 — 3911.  Compare  Konigs  and  Mengel,  Abstr.,  1904,  i,  527). — 
When  heated  with  1  mol.  of  benzaldehyde  and  zinc  chloride  in  a 
sealed  tube  at  170 — 180°,  2  :  4  :  6-trimethylpyridine  yields  the  mono- 
benzylidene  derivative  (2  : 4-dimethyl-a-stilbazole,  Dubke,  Abstr., 
1894,  i,  207)  without  intermixture  of  the  alkine ;  the  platinichloride 
melts  at  245°  (m.  p.  230 — 232°,  Dubke).  Oxidation  of  the  dimethyl- 
stilbazole  with  nitric  acid  leads  to  the  formation  of  2  : 4-dimethyl- 
pyridine-6-carboxylic  acid  (Altar,  Abstr.,  1887,  378). 

When  heated  with  3  mols.  of  benzaldehyde  and  zinc  chloride  in  a 
sealed  tube  at  170 — 180°,  2  :  4  :  6-trimethylpyridine  forms  the  tri- 
benzylidene  derivative  [2  :  4  :  Q-tristyrylpyridine\,  C5NH2(CH!CHPh)3. 
which  crystallises  in  glistening,  colourless  needles,  melts  at  187 — 188°, 
dissolves  readily  in  benzene,  chloroform,  or  carbon  disulphide,  forming 
blue,  fluorescent  solutions  which  become  yellow  on  addition  of  a  trace 
of  acid.  The  acetate  crystallises  from  glacial  acetic  acid  as  a  yellow 
salt  with  blue  fluorescence  which  easily  loses  acetic  acid ;  the  picrate, 
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C29H23-NT, C6H307N3LC3H(i0 ,  crystallises  in  golden  needles  and  melts  at 
235 — 236°  ;  the  platinichloride  forms  a  yellow  powder.  When  oxidised 
with  nitric  acid,  tristyryl pyridine  yields  pyridine-2  :  4  :  6 -tricarboxylic 
acid  (Yoigt,  Abstr.,  1885,  812).  6.  Y. 

Condensations  of  2-Methyl-5-ethylpyridine  and  of  2:4- 
Lutidine  with  Aldehydes.  G.  Langbr  ( Ber .,  1905,  38,  3704 — 3709. 
Compare  Abstr.,  1888,  65,  608 ;  1890,  1437). — 4'-Methyl-5-ethyl-2- 
stilbazole,  C5NH4Et*CH.‘CH*Cf)H3Me,  obtained  by  heating  2-methyl-5- 
ethylpyridine  and />-tolualdehyde  with  zinc  chloride  at  210°  for  sixteen 
hours,  crystallises  from  alcohol  in  colourless  needles  melting  at  94°, 
and  readily  soluble  in  alcohol,  ether,  chloroform,  or  glacial  acetic  acid. 
The  hydrochloride,  C10Hl7N,HCl,  is  precipitated  from  its  alcoholic 
solution  by  ether  as  small,  yellow  needles.  The  mercurichloride  melts 
at  227°,  the  picrate  at  201 — 202°,  the  methiodide  at  212°,  and  the 
ethiodide  at  233°.  The  corresponding  stilbazoline,  C16H25N,  distils  at 
202 — 203°  under  14  mm.  pressure.  Its  salts  form  pasty  masses. 
A'-Methyl-&-ethyldihydro-2-stilbazole,  ClflH19N,  obtained  by  reducing 
the  stilbazole  with  hydriodic  acid  at  160°,  distils  at  198°  under  18  mm. 
pressure.  The  hydrochloride  crystallises  in  yellow  needles  and  melts  at 
42° ;  the  platinichloride  forms  reddish-yellow  needles  and  melts  at 
156—157°. 

4  : 4' -Dimethylstilbazole,  C15H15N,  obtained  by  the  condensation  of 
2  : 4-lutidine  with  j>-tolualdehyde  in  the  presence  of  zinc  chloride  at 
180 — 190°,  is  only  sparingly  soluble  in  alcohol,  acetone,  or  benzene  and 
melts  at  202°.  The  mercurichloride  melts  at  160°,  the  cmrichloride  at 
170°,  the  platinichloride  at  208°,  and  the  hydrobromide  at  115°.  Its 
dihydro- derivative,  CI5Hi7N,  crystallises  from  alcohol  in  glistening, 
white  plates  and  melts  at  103°.  The  platinichloride  melts  at  168°  and 
the  aurichloride  at  142°. 

4 :  A'-Dimethylstilbazoline,  C15H23N,  is  an  oil ;  its  platinichloride 
melts  at  104 — 105°. 

k-Methylpicolyl-p-tolylalkine  [fi-hycbroxy- 4  :  i'-dimethyldihydrostilb- 
azole],  C15Hl7ON,  is  obtained  as  a  by-product  in  the  preparation  of 
4  :  4'-dimethylstilbazole.  It  dissolves  readily  in  alcohol  and  melts  at 
64°.  The  mercurichloride  melts  at  197°  and  the  platinichloride  at  181°. 

Phthalic  anhydride  and  2  : 4-lutidine  yield  a  phthalone,  C15Hn02N, 
melting  at  262°.  Formaldehyde  and  2:  4-lutidine  yield  2  :  4-lutidyl- 
alkine.  J.  J.  S, 


Carbostyril  as  a  By-product  in  a  Molasses  Furnace.  Edmund 
O.  von  Lippmann  (Ber.,  1905,38,  3829 — 3830). — Three  hundred  grams 
of  a  crystalline  sublimate  were  obtained  from  a  crack  in  the  masonry 
of  a  furnace  used  for  the  ignition  of  sugar-liquors.  A  part  of  this  was 
soluble  in  water,  but  the  most  important  constituent  was  separated  by 
extracting  with  alcohol  and  ether,  and  after  crystallisation  from 


CH’CH 

alcohol  was  found  to  be  carbostyril,  C6H4<^  ’  i  . 

_N  —  b'Ull 


T.  M.  L. 


Condensation  of  Anthranilic  Acid  with  Ethyl  Benzoyl - 
acetate.  Stefan  von  Niementowski  (Bull.  Acad.  Sci.  Cracow,  1905, 
285 — 286). — The  condensation  of  anthranilic  acid  with  ethyl  benzoyl- 
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acetate  lead3  to  the  formation  of  various  products,  depending  on  the 
proportions  of  the  interacting  substances,  the  purity  of  the  materials, 
and  the  duration  and  the  temperature  of  the  reaction.  The  chief 
product  is  ethyl  4-hydroxy-2-phenylquinoline-3-carboxylate,  melting  at 
262° ;  at  high  temperatures,  up  to  240°,  or  on  prolonged  heating, 
triphenylbenzene  is  formed.  A  substance,  C32H,0O5N2,  which  resembles 
the  sparingly  soluble  condensation  products  of  ethyl  acetoacetate  with 
anthranilic  and  m-bromoanthranilic  acids,  benzanilide,  a  substance 
which  resembles  and  melts  a  few  degrees  higher  than  ethyl  4-hydroxy- 
2-phenylquinoline-3-carboxylate,  and  a  derivative  melting  at  318°  are 
formed  also.  G.  Y. 

Reaction  between  Nitroquinaldines  and  Aldehydes.  Albert 
Schmidt  ( Ber .,  1905,  38,  3715 — 3723). — 8-Nitro-2- styrylquinol ine , 
N02,C9NH5,CHlCHPh,  is  obtained  when  8-nitroquinaldine  and 
benzaldehyde  are  heated  in  an  oil-bath  at  150°  for  4 — 5  hours.  It 
crystallises  from  alcohol  in  pale  yellow  needles,  melts  at  142°,  and 
dissolves  readily  in  most  organic  solvents.  The  hydrochloride  crys¬ 
tallises  in  reddish-yellow,  glistening  plates,  which  decompose  at  about 
140°  and  are  completely  molten  at  172°.  The  platinichloride  darkens 
at  231°  and  is  not  melted  at  290°;  the  auricldoride  forms  small, 
orange  needles  melting  at  233°,  and  the  mercurichloride  similar  needles 
melting  at  224°.  When  reduced  with  tin  and  hydrochloric  acid,  the 
base  yields  8-amino-2-fi-phenylethylquinoline, 

NH2-C9NH5-CH2-CH2Ph, 

which  crystallises  from  dilute  alcohol  in  yellow  needles  melting  at 
122°.  The  hydrochloride,  Cl7H16N2,2HCl,  crystallises  from  alcohol  in 
carmine-red  needles,  begins  to  decompose  at  199°,  melts  at  211°,  and 
is  decomposed  by  water.  The  platinichloride  decomposes  at  220°. 

8-ATitro-2-Tp-methylstyrylquinoline,  N02'C9NH5*CHICH*C6H4Me, 
crystallises  in  pale  yellow  needles  and  melts  at  145°.  The  hydro¬ 
chloride ,  C18H1402N2,HC1,H20,  crystallises  in  purplish-red  plates,  is 
decomposed  by  water,  and  melts  and  decomposes  at  179 — 180°.  The 
platinichloride  forms  golden-yellow  needles  which  begin  to  decompose 
at  243°.  The  aurichloride  melts  at  221°  and  the  mercurichloride  at 
226°.  When  reduced,  the  base  yields  8-amino-2-'p-tolylethylquinoline, 
NH^G'gNHs’CH^CHg'Cfl^Me,  which  crystallises  in  yellow  needles 
melting  at  161°.  The  hydrochloride,  C18H18N2,2HC1,  crystallises  in 
carmine-red  needles  and  melts  at  about  222°  ;  the  platinichloride, 
(C18H18N2).2,H2PtCl6,  decomposes  at  230°. 

b-Nitro-2-styrylquinoline  crystallises  from  dilute  alcohol  in  very 
long,  pale  yellow  needles  melting  at  127°.  The  hydrochloride  forms 
golden-yellow  needles,  which  sinter  at  204°  and  melt  at  213°.  The 
platinichloride  begins  to  decompose  at  199°;  the  aurichloride  sinters  at 
218°  and  melts  at  237°  ;  the  mercurichloride  melts  indefinitely  at  about 
249 — 250°  and  the  picrate  at  236°.  The  dibromide, 

N02-  C9NH5  •  CHBr  •  CHBrPh, 

crystallises  in  colourless  needles  and  melts  and  decomposes  at  164°. 
When  reduced,  the  base  yields  5 -amino-2- (d-phenylethylqtiinoline  in  the 
form  of  yellow  needles  melting  at  185°.  The  hydrochloride . 

C1VH16N8,2HC1, 
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crystallises  in  pale  red  needles,  begins  to  decompose  at  229°,  and  melts 
at  251°.  The  platinichloride  forms  minute,  golden-brown  needles  and 
decomposes  at  262°. 

b-Nitro-2-p-methyUtyrylquinoline  melts  at  135°,  its  hydrochloride 
sinters  at  216°  and  melts  at  225°,  the  platinichloride  decomposes  at 
220°,  the  mercurichloride  sinters  at  244°  and  melts  at  256°,  and  the 
picrate  melts  and  decomposes  at  255°.  The  dibromide,  C18H140._!N2Br2, 
crystallises  in  snow-white  needles,  becomes  yellow  at  120°,  and  then 
decomposes.  When  reduced,  the  base  yields  b-amino-2-^-tolylethyl- 
quinoline,  C18H18N2,  which  forms  yellow  needles  melting  at  173°;  the 
hydrochloride  melts  at  243°. 

8-Nitro-2-styrylquinoline  forms  pale  yellow  needles,  melts  at  192°, 
and  is  insoluble  in  water  or  ether.  The  hydrochloride  crystallises  in 
long,  pale  yellow  needles  and  melts  at  205°,  the  platinichloride  begins 
to  decompose  at  200°,  the  aurichloride  melts  at  218°,  and  the  mercuri¬ 
chloride  at  about  245°  after  sintering  at  239°.  When  reduced,  the 
base  yields  Q-amino-2-p-phenylethylquinoline,  which  melts  at  204°. 
The  hydrochloride  becomes  red  at  140°  and  melts  at  253°.  The 
platinichloride  is  not  molten  at  290°,  and  the  mercurichloride  begins  to 
decompose  at  150°.  J.  J.  S. 

Condensation  of  o-Methylquinaldine  [2:8-Dimethylquinoline] 
with  Aldehydes.  Martin  Hoffmann  ( Ber .,  1905,  38,  3709 — 3714). 
— Benzylidene-o-methylquinaldine  [2-styryl-8-methylquinoline], 
C9NH5Me-Cfl:CHPh, 

obtained  by  the  action  of  benzaldehyde  on  2  : 8-dimethylquinoline 
(Doebner  and  von  Miller,  Abstr.,  1884,  184)  at  150 — 155°,  crys¬ 
tallises  from  alcohol  in  colourless,  transparent,  hexagonal  p  ates, 
melting  at  72°  and  soluble  in  all  organic  solvents.  The  hydrochloride 
crystallises  in  large,  yellow  needles  and  melts  at  113°.  The  mercuri¬ 
chloride  forms  golden-yellow,  glistening  plates  melting  at  244°;  the 
platinichloride  melts  at  229 — 230°,  the  aurichloride  at  214°,  and  the 
picrate  crystallises  from  methyl  alcohol  in  small,  yellow  needles. 

2-o-Nitrostyryl-8-methylquinoline,  ClgHu02N2,  crystallises  in  felted 
needles  melting  at  96°.  The  hydrochloride  forms  yellow  needles,  the 
mercurichloride  also  yellow  needles  melting  above  280°  ;  the  platini¬ 
chloride  melts  at  247°,  and  the  aurichloride  at  238°. 

2-va.-Nitrostyryl-8-methylquinoline  forms  a  pale  yellow  powder 
melting  at  109°.  The  hydrochloride  melts  at  223°,  the  mercurichloride 
at  249 — 250°,  the  platinichloride  at  269°,  and  the  aurichloride  melts 
and  decomposes  at  209°. 

2-^-Nitrostyryl-8-methylquinoline  forms  dark  red  crystals  melting  at 
112°.  The  hydrochloride  melts  at  125 — 126°,  the  aurichloride  at  239°, 
and  the  platinichloride  at  264°. 

2-Methylenedioxystyryl-8-methylquinoline,  C19H1502N,  obtained  from 
piperonal  and  2  :  8-dimethylquinoline  at  120°,  crystallises  in  colourless, 
glistening  plates  and  melts  at  176°.  The  hydrochloride  forms  yellow 
needles  melting  at  244°,  and  the  picrate  copper-coloured,  glistening 
plates  melting  at  239 — 240°.  The  mercurichloride,  aurichloride ,  and 
platinichloride  are  oils. 
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Formaldehyde  and  2  :  8-dimethylquinoline  yield  a  product  with  no 
definite  boiling  point,  but  from  this  a  benzoyl  derivative,  C19Hl702N, 
melting  at  118°,  has  been  prepared. 

The  following  salts  of  8-methyl-2-&a-butenylquinoline  have  been 
prepared :  hydrochloride ,  yellow  crystals  melting  at  198 — 199°, 
mercurichloride,  colourless  needles  melting  at  212—213°,  aurichloride, 
golden-yellow  needles  melting  at  208°.  From  8-methyl-2-isobutenyl- 
quinoline,  the  hydrochloride  melting  at  254°,  aurichloride  at  190 — 191°, 
and  picrate  at  164 — 165°  have  been  obtained.  J.  J.  S. 

Condensation  of  p-Methylquinaldine  [2: 6- Dimethyl  quinoline] 
with  Aromatic  Aldehydes.  Georg  Gasda  ( Ber .,  1905,  38, 
3699 — 3704). — 2 :  6-Dimethylquinoline  (Doebner  and  von  Miller,  Abstr., 
1884,  184)  readily  condenses  with  aromatic  aldehydes,  especially  in  the 
presence  of  zinc  chloride,  yielding  derivatives  of  2 -irazole  [2 -styryl- 
CH'CH 

quinoline],  C6H4<^  *  I  ,  so  called  on  account  of  the  optical 

JN — L'Oii.Lllrh 

properties  of  the  bases  thus  formed. 

8-M ethyl -2-ir azole  [ 2-styryl-Q-methylquinoline\, 

TT  TNT  ^HICH 

Co  4Me<N— c.CHiCHPh’ 

obtained  from  2  :  6-dimethylquinoline  and  benzaldehyde,  crystallises 
from  alcohol  in  large,  colourless,  strongly  refractive  prisms  melting 
at  137°  and  readily  soluble  in  chloroform  or  acetone.  The  hydro¬ 
chloride  crystallises  in  microscopic,  greenish-yellow  needles,  becomes 
brown  at  215°,  and  melts  at  243°.  The  aurichloride  crystallises 
from  alcohol  in  golden-yellow  needles  and  melts  at  215°;  the  platini- 
chloride  decomposes  at  279°,  the  mercurichloride  melts  at  223°,  and  the 
picrate  at  234°.  All  the  salts  are  practically  insoluble  in  water  or 
ether.  The  dibromide,  ClsH15NBr2,  crystallises  from  alcohol  in  colour¬ 
less  plates  melting  at  169°. 

When  reduced  with  sodium  and  alcohol,  the  base  yields  a  hexahydro- 
derivative.  6- Methyl-2-ir azoline,  C1SH21N,  which  crystallises  in  colour¬ 
less  needles  melting  at  66°,  distils  at  254°  under  25  mm.  pressure  and 
dissolves  in  most  organic  solvents.  The  hydrochloride  is  hygroscopic, 
crystallises  in  small,  colourless  needles,  sinters  at  202°,  and  melts  at 
209 — 210°.  The  benzoyl  derivative  melts  at  102°. 

2-xn-Nitrostyryl-8-methylquinoline,  C9NH5Me*CHICH*C(5H4'N00,  ob¬ 
tained  from  6-methylquinaldine  and  m-nitrobenzaldehyde,  crystallises 
from  alcohol  in  short,  yellow  prisms  melting  at  201°,  and  is  not  readily 
soluble  in  the  ordinary  organic  solvents.  The  hydrochloride  becomes 
brown  at  257°,  the  platinichloride  crystallises  in  orange-coloured 
needles  and  is  not  decomposed  at  300°,  the  mercurichloride  melts  at 
254°  and  dissolves  in  hydrochloric  acid  and  alcohol,  the  picrate  melts 
at  271°,  and  the  dibromide  becomes  brown  at  205°  and  melts  at  209°. 

2-p -Hydroxy  styryl -Q-methylquinoline  crystallises  in  glistening  needles, 
melts  at  249°,  and  is  only  sparingly  soluble  in  water  or  ether.  The 
hydrochloride  crystallises  in  brick-red  needles,  dissolves  in  water, 
alcohol,  or  hydrochloric  acid,  and  is  not  decomposed  at  300°.  The 
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platinichloride  becomes  brown  at  249°,  the  mercurichloride  melts  at 
262°,  the  picrate  at  251°,  and  the  dibromide  at  265 — 266°,  after 
darkening  at  255°. 

The  corresponding  hexahydro-deriv&tive,  C18H21ON,  crystallises  from 
alcohol  in  glistening  needles,  melts  at  101 — 102°,  and  dissolves  readily 
in  most  organic  solvents.  The  hydrochloride  forms  pale  yellow  needles 
and  melts  at  257°  ;  the  picrate  melts  at  271°  and  is  readily  soluble  in 
water  or  alcohol. 

1-p-Methylstyryl-d-methylquinoline  forms  large,  colourless,  strongly 
refractive  needles  and  melts  at  144°;  the  hydrochloride  forms  yellow 
needles,  sinters  at  230°,  and  melts  at  251°  ;  the  aurichloride  crystallises 
in  golden-red  needles,  melts  at  227°,  and  is  sparingly  soluble  in 
alcohol.  The  platinichloride  melts  at  282°,  the  mercurichloride  at 
209 — 210°,  and  the  dibromide  at  167°. 

The  corresponding  hexahydro-de rivative  melts  at  68°,  its  hydro¬ 
chloride  at  232°,  its  platinichloride  at  224°,  and  its  benzoyl  derivative 
at  75°.  J.  J.  S. 


Constitution  of  Cyanine  Dyes.  Gilbert  Book  (Her.,  1905,  38, 
3804 — 3806). — The  colour  of  ethyl-red  is  retained  by  its  di-iodide, 
because,  although  the  unsaturated  linking  between  the  two  quinoline 
groups  disappears,  one  of  them  retains  a  quinonoid  structure. 

When  2  : 4-dimethylquinolinium  methiodide  is  acted  on  by  alcoholic 
potash,  no  change  in  colour  is  observed  when  the  solution  is  kept  in  a 
corked  flask  or  in  a  current  of  hydrogen ;  the  appearance  of  the  colour 
and  the  formation  of  the  dye  are  due  to  atmospheric  oxidation,  and  the 
process  is  thus  entirely  distinct  from  that  which  gives  rise  to  the 
cyanine  dyes.  T.  M.  L. 


woQuinoline  Derivatives  from  4-Methylphthalic  Acid. 

Waldemar  Findeklee  (. Ber.y  1905,  38,  3542 — 3553). — The  acid  was 
prepared  from  m-toluidine,  which  was  converted  into  m-toluonitrile, 
nitrated  in  the  para-position,  reduced,  diazotised,  and  converted  into 
dicyanotoluene,  which  was  hydrolysed  to  4-methylphthalic  acid. 
Particulars  are  given  of  the  methods  adopted  and  the  properties  of  the 
intermediate  products. 

CO 

4- Methylphthaliminoglycine  ester,  CeH3Me<^QQ^>N,CH2,C02Et,  pre¬ 


pared  by  the  action  of  ethyl  chloroacetate  on  potassium  methyl- 
phthalimide,  crystallises  from  hot  water  and  melts  at  97°. 

The  free  acid  is  best  prepared  by  heating  methylphthalic  anhydride 
with  glycine ;  it  crystallises  from  hot  water  in  colourless  needles  and 
melts  at  193 — 194°  ;  the  silver  salt  forms  a  white  precipitate  and  the 
copper  salt  minute,  felted  needles ;  the  acid  prepared  by  this  method 
may  be  used  conveniently  as  a  source  of  the  ester. 

By  the  action  of  sodium  methoxide,  the  ester  is  caused  to  undergo 
isomeric  change,  the  ethyl  group  at  the  same  time  being  replaced  by 
methyl.  Methyl  A-oxy-7 -methyli^ocarbostyril-3-carboxylate, 


C6H3Me< 


CONH 

CO'CtPC02Me 
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crystallises  from  methyl  alcohol  in  colourless  needles  and  melts  at  210° 
to  a  dark  liquid ;  the  dilute  alcoholic  solution  shows  a  violet-blue 

CONH 

fluorescence.  i-Oxy-7 -methyV&ocarbostyril,  CLH3Me<^~~  <  „  ,  pre- 

(JO'UHg 

pared  by  heating  the  ester  with  50  per  cent,  sulphuric  acid,  separates 
from  hot  water,  acetone,  or  alcohol  in  red  crystals.  Phosphorus 
oxychloride  converts  it  into  1  -chIoro-i-oxy-7  -methylisoquinoline, 
CCl’N 

C6H3Me<^  ’  I  ,  which  crystallises  from  acetic  acid  and  is  reduced 
vU  C  H 

by  hydriodic  acid  at  180°  to  i-oxy-7 -methylisoquinoline, 

.CHIN 

C6H3Me<co _^,H^ , 

which  crystallises  from  hot  water  in  minute,  felted  needles  and  melts 

CCKN 

at  162°.  1  -Chloro-7 -methylisoquinoline,  C6H3Me<[[  „  *  *  „  ,  prepared 

Cxi  •Cxi 

by  the  action  of  phosphorus  oxychloride  on  the  preceding  compound,  is 
a  yellow  oil,  which  gives  a  picrate  melting  at  141°.  It  is  reduced  by 
phosphorus  and  hydriodic  acid  to  7 -methylisoquinoline,  C9NHcMe, 
which  solidifies  to  a  white  mass,  melts  at  66°,  and  has  a  characteristic 
odour  resembling  that  of  isoquinoline  ;  the  pierate  melts  at  197°,  the 
chromate  at  126°,  the  platinichloride  with  decomposition  at  225°.  The 
compound  differs  widely  from  6-methylisoquinoline,  and  the  alternative 
formulae  corresponding  with  the  latter  position  of  the  methyl  group  are 
therefore  excluded. 

Dimethylcarbindigotin , 

n  u  v/r  /CO'NHs.n.n/NH'CON.p  , ,  A . 

prepared  by  atmospheric  oxidation  or  by  the  action  of  chromic  acid  on 
4-oxy-7-methylisocarbostyril,  crystallises  from  nitrobenzene  in  small, 
reddish-brown  needles  with  a  green,  metallic  lustre. 

CONH 

7-Methylphthalonimide,  C6H3Me<[  i  ,  prepared  by  oxidising  the 


oxyisocarbostyril  with  fuming  nitric  acid,  crystallises  from  50  per  cent, 
alcohol  in  feathery  needles  and  melts  at  213°.  It  is  hydrolysed  by 
alkalis  to  methylphtlialonamic  acid,  NH2"C0,C6H3Me,C0,C02H,  which 
is  converted  by  hypochlorites  into  Q-methylisatin,  which  crystallises 
from  hot  water  in  red  needles,  melts  at  169°,  gives  the  indophenine 
reaction,  and  is  isomeric  with  Meyer’s  jo-methylisatin  (Abstr.,  1884,  47). 

Methylphthalonic  acid,  C02H,C6H3Me*C0,C02H  [1:4:  2],  prepared 
from  methylphthalonimide  by  the  action  of  concentrated  hydrochloric 
acid,  separates  from  hot  water  in  colourless  crystals  and  melts  at 
103°;  the  insoluble  silver  salt  was  analysed.  The  phenylhydrazone, 
C10H14O4N2  [or  possibly  its  anhydride,  C16H1203N2],  prepared  by  the 
action  of  phenylhydrazine  hydrochloride  on  the  acid,  crystallises  in 
yellow  needles  and  melts  with  frothing  at  213°.  T.  M.  L. 


The  Camphidones.  Julius  Tafel  and  Heinrich  Bublitz  ( Ber ., 
1905,  38,  3806 — 3812). — a-Camphidone  has  been  converted  through 
the  nitroso-compound  into  a  campholide  identical  with  that  obtained 
by  Baeyer  and  Yilliger  (Abstr.,  1900,  i,  133)  by  oxidising  camphor 
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with  persulphuric  acid.  If,  therefore,  camphor  and  the  campholide  are 

CXI  cn 

written  !  and  fsH14<C^>0,  a-camphidone  has  the 

CH 

formula  C8H14<^qq^>NH,  and  y3-camphidone  the  formula 


cA.<ot>™- 

Ni troso-a- camphidone ,  CSH14  ^co2-^  'NO,  crystallises  from  light 

petroleum,  melts  at  127°,  and  is  considerably  more  stable  than  nitroso- 
pyrrolidone,  although  it  decomposes  when  distilled.  Boiling  potassium 
hydroxide  converts  it  into  an  acid,  probably  CH2IC8H,4*C02H,  which 
melts  at  149 — 155°,  and  when  the  latter  is  distilled  it  is  converted  into 
a  campholide  identical  with  that  derived  from  camphor  ;  in  each  case 
the  crude  substance  appears  to  be  a  mixture,  probably  with  a  polymeric 
lactone,  but  identical  products  were  obtained  by  crystallising  from 
concentrated  hydriodic  acid. 

CO 

Nitroso-fi-camphidonc,  CgHu<^  jj  ^>N  •  NO,  crystallises  from  light 

petroleum  in  long,  glistening,  yellow  needles  and  melts  at  158°.  It  is 
about  as  stable  as  the  a-isomeride,  and,  when  decomposed  by  potassium 
hydroxide,  yields  a  similar  mixed  campholide,  from  which,  however, 
none  of  Baeyer  and  Villiger’s  product  could  be  isolated. 

Di-fi-camphidone  anhydride ,  C20H32ON2,  prepared  by  heating 

y3-camphidone  with  phosphorus  oxychloride,  melts  at  144 — 145°,  has 
[a]D  +  207'4°  in  benzene  at  20°,  dissolves  readily  in  organic  solvents 
and  in  mineral  acids,  but  is  reprecipitated  from  the  latter  by  sodium 
acetate ;  the  yield  is  good,  and  as  a-camphidone  does  not  give  an 
anhydride,  the  use  of  phosphorus  oxychloride  affords  a  convenient 
method  of  separating  the  isomerides.  When  dissolved  in  acetic  acid, 
the  anhydride  readily  yields  a  bromide  which  crystallises  from  acetic 
acid  in  orange-yellow  scales,  melts  at  196°,  and  is  decomposed  again  by 
the  action  of  acetone.  T.  M.  L. 


Syntheses  of  Aminonaphthacridines.  Fritz  Ullmann  and 
Emil  Buhler  ( Zeit .  Farb.  Text.  Ind.,  1905,  4,  521 — 522.  Compare 
Ullmann  and  Naef,  Abstr.,  1900,  i,  361 ;  Ullmann  and  Torre,  Abstr., 
1904,  i,  929). — 9- Amino-1  : 2-phenonaphthacridine  has  been  prepared 
by  the  following  methods.  The  percentages  given  are  the  relation 
of  the  yield  obtained  to  the  theoretical.  (1)  A  mixture  of  m-tolylene- 
diamine  hydrochloride,  sulphur,  and  y3-naphthol  is  heated  at 
180 — 190°  (19-4  per  cent.).  (2)  Dihydroxydinaphthyl  disulphide  and 
ra-tolylenediamine  are  heated  with  yS-naphthol  at  180 — 190°  (20  per 
cent.).  (3)  Anhydroformaldehyde-m-phenylenediamine  is  treated  with 
/S-naphthol  (10'7  per  cent.).  (4)  /3-Naphthol,  m-phenylenediamine, 
and  trioxymethylene  are  fused  together  and  the  product  distilled 
rapidly  (24'4  per  cent.).  (5)  yS-Naphthol  and  w-phenylenediamine  are 
heated  with  dihydroxydinaphthylmethane  (18'6  per  cent.). 

The  orange-yellow,  aqueous  solution  of  9-amino- 1  :  2-phenonaphth- 
acridine  dyes  tannin  mordanted  cotton-wool  clear  orange-yellow  shades  ; 
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the  nitrate,  C17H12N2,HN03,  crystallises  in  red  needles  and  is  less  soluble 
than  the  hydrochloride  in  water. 

Dihydroxydinaphthyl  disulphide  is  obtained  in  a  yield  of  88' 1  per 
cent,  of  the  theoretical  when  lead  oxide  is  added  to  a  solution  of 
y3-naphthol  and  sulphur  in  nitrobenzene  at  160 — 170°.  G.  Y. 

Hydroxyacridines.  Fritz  Ullmann  and  Robert  Fitzenkam 
( Ber .,  1905,  38,  3787 — 3796.  Compare  Ullmann,  Racovitza,  and 
Rozenband,  Abstr.,  1902,  i,  240;  Ullmann,  Rozenband,  Miihlhauser, 
and  Grether,  ibid. ;  Ullmann  and  Grether,  Abstr.,  1903,  i,  447). — 
1  Q-Hydroxy-7  -phenyl-$-methylpheno-afi-naphthacridine, 

CPh 

OH-CcHsM<^_>C10Hg, 

is  formed  by  heating  9-amino-12-phenyl-10-methylpheno-a/3-naphtli- 
acridine  with  10  per  cent,  sulphuric  acid  at  200—210°  under  pressure 
for  eight  hours,  or,  together  with  its  leuco-base,  by  warming  jo-amino- 
o-cresol  with  benzaldehyde  and  heating  the  resulting  benzylidene 
compound  with  /?-naphthol  at  210 — 220°.  It  crystallises  from  aniline 
or  nitrobenzene  in  yellowish-brown  needles,  melts  above  360°,  and 
dissolves  in  alcoholic  hydrogen  chloride  to  form  a  brownish -red 
solution,  in  alcoholic  sodium  hydroxide  to  form  a  yellow  solution,  or 
in  concentrated  sulphuric  acid  to  form  a  yellowish-brown  solution 
with  dark  green  fluorescence ;  the  base  is  precipitated  on  dilution  of 
its  solution  in  glacial  acetic  acid ;  the  hydrochloride  forms  steel-blue, 
glistening  needles  and  melts  and  decomposes  at  about  330°. 

The  leuco-base  is  obtained  as  a  slightly  yellowish-brown  powder, 
which  does  not  melt  at  350°  ;  it  is  oxidised  to  the  phenonaphth- 
acridine  by  ferric  chloride  in  acetic  acid  solution. 

p-Nitro-o-cresol  is  best  prepared  by  diazotising  nitrotoluidine  in 
10  per  cent,  sulphuric  acid  at  0°  and  pouring  the  product  into  boiling 
dilute  sulphuric  acid.  When  shaken  with  methyl  sulphate  and 
aqueous  sodium  hydroxide,  it  forms  the  methyl  ether,  OMe’CgHgMe'NO.,, 
which  crystallises  in  yellow  needles,  melts  at  71°,  and  on  reduction  with 
stannous  chloride  andalcoholichydrochloricacid  yields  the  stannichloride, 
(C8HnON)2,2HCl,SnCl4,  crystallising  in  colourless  needles.  The  free 
base,  NHg’OfjHgMe'OMe,  crystallises  in  long  needles,  melts  at  55°,  and 
boils  at  25U — 252°.  The  hydrochloride,  CsHnON,HCl,  crystallises  in 
glistening,  almost  colourless  needles  and  melts  at  269 — 270°.  The 
acetyl  derivative,  G8H10ONAc,  crystallises  in  small,  colourless  leaflets 
and  melts  at  132°. 

When  heated  with  benzaldehyde  and  /3-naphthol  at  220°,  yj-amirio- 
o-cresol  methyl  ether  forms  10-methoxy -7 -phenyl-^ -methyl-7  :  12- 

dihydropheno-afi-naphthacridine,  OMe,C6H2Me<^-^^^^>C10Htj,  which 

is  obtained  as  a  colourless,  crystalline  powder,  melts  at  232 — 234°, 
and  forms  colourless  solutions  with  blue  fluorescence.  lQ-Methoxy-7- 
phenyl-d-methylpheno-a/3-naphthacridine,  C2-Hlf(ON,  is  obtained  at  the 
same  time,  and  it  is  also  formed  by  oxidation  of  the  leuco-base  with 
ferric  chloride  in  acetic  acid  solution,  or  with  bromine  in  carbon 
tetrachloride  solution  ;  it  crystallises  in  glistening,  yellow  leaflets, 
melts  at  205 — 206°,  and  dissolves  in  dilute  acids  or  organic  solvents  to 


46 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


form  yellow  solutions  with  bluish-green  fluorescence.  The  prorate 
forms  a  yellow,  crystalline  powder ;  the  nitrate,  C25H190N,HN03, 
crystallises  in  golden  prisms  and  melts  at  224°. 

2  -  A  mino-8-hydroxy-5  -phenyl-  3  -  methyl  acridine, 

G  Ph 

0H-06Hs<^_>C6H2Me-NH2, 

is  formed  together  with  the  dihydroacridine  when  phenyltetra- 
aminoditolylmethane  is  heated  with  resorcinol  at  165 — 185°,  or  by 
oxidation  of  the  leuco-base  with  ferric  chloride.  It  crystallises  from 
aniline  or  alcohol  in  glistening,  orange  needles,  melts  at  368 — 373°, 
and  dissolves  in  dilute  sodium  hydroxide,  dilute  acids,  or  concentrated 
sulphuric  or  glacial  acetic  acid,  forming  yellow  solutions  with  green 
fluorescence.  The  hydrochloride  forms  yellowish-brown  crystals  and  is 
dissociated  by  water ;  the  acetate,  C20H10ON2,C2H4O2,  crystallises  in 
glistening,  orange,  hygroscopic  needles,  melts  and  decomposes  at 
187 — 193°,  and  in  aqueous  solution  dyes  tannin  mordanted  cotton-wool 
yellow.  The  leuco-base,  C90H18ON2,  forms  an  almost  colourless  powder, 
melts  at  305 — 311°,  and  dissolves  in  alcohol  containing  traces  of  an 
alkali  hydroxide. 

2  :  8-  Dihydroxy -3  :  7 -dimethylacridine, 

C  H 

OH  •  C6H2Me<^ _ >C6H2Me  •  OH, 

is  formed  by  heating  tetra-aminoditolylmethane  with  sulphuric  acid  at 
220°  under  pressure.  It  crystallises  from  nitrobenzene  in  small, 
yellowish-brown  needles  and  melts  above  360°  ;  the  sodium  derivative, 
C15Hi202NNa,  crystallises  in  orange  needles  and  dissolves  in  water  or 
alcohol  to  form  yellow  solutions  with  green  fluorescence.  The  diacetyl 
derivative,  C19Hl704N,  crystallises  in  glistening  prisms,  melts  at  202°, 
and  is  hydrolysed  by  dilute  acids  or  alkali  hydroxides.  The  dibenzoyl 
derivative,  C2yti2104N,  crystallises  in  yellow  leaflets,  melts  at  258°, 
and  forms  the  hydrochloride ,  C29H2104N,HC1,  crystallising  in  yellow 
needles  and  melting  at  280 — 285°.  G.  Y. 

Coloured  and  Colourless  Di-imines.  Fjriedrich  Kehrmann 
( Ber .,  1905,  38,  3777 — 3778.  Compare  Willstatter  and  Pfannenstiel, 
Abstr.,  1905,  i,  669  ;  Pringsheim,  ibid.,  i,  934). — The  author  considers 
that  there  is  no  evidence  to  support  the  suggestion  that  there  are  two 
series  of  quinonedi-imine  salts,  but  that  many  of  the  deeply-coloured 
oxidation  derivatives  of  amines  are  of  the  nature  of  quinhydrones. 

G.  Y. 


Condensation  Products  of  Oxalylhydrazide.  I.  Carl  Bulow 
{Ber.,  1905,38,  3914 — 3917.  Compare  Abstr.,  1903,  i,  196;  Bulow, 
Riess,  and  Sautermeister,  Abstr.,  1905,  i,  660). — Ethyl  1  -oxamidobis- 
2  : 5  - dimethylpyrrole- 3  :  4^-dicarboxylate, 

,CMeIC*C09Et\ 


n  „  f ^ttj  „  .CMelG-CO.EtN 
CAVNH  <CMe:C-C09Et)2’ 


is  formed  by  the  condensation  of  oxalylhydrazide  (Curtius,  Schofer,  and 
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Schwan,  Abstr.,  1895,  i,  264)  with  ethyl  diacetylsuccinate  in  boiling 
acetic  acid  solution.  It  crystallises  in  leaflets,  melts  at  291 — 293°,  is 
soluble  in  boiling  nitrobenzene,  dissolves  without  change  in  dilute 
alkali  hydroxides  or  aqueous  ammonia,  from  which  it  is  precipitated  by 
the  action  of  carbon  dioxide,  and  separates  unchanged  from  its  solution 
in  concentrated  sulphuric  acid  when  poured  on  to  ice.  When  heated 
above  its  melting  point,  the  acid  obtained  on  hydrolysis  of  the  ester  yields 


l-oxamidobis-2  :  5-dimethylpyrrole, 


c2o4(nh*n< 


CMeiCHx 

CMeiCHy 


2> 


which  is 


formed  also  by  the  condensation  of  oxalylhydrazide  with  acetonyl- 
acetone  in  glacial  acetic  acid  solution.  It  crystallises  in  glistening, 
white  leaflets,  dissolves  readily  in  boiling  alcohol,  acetone,  or  dilute 
alkali  hydroxides,  is  precipitated  by  carbon  dioxide  from  its  alkaline 
solution,  and  gives  the  pine-wood  and  Laubenheimer’s  pyrrole  re¬ 
actions.  G.  Y. 


Action  of  2  : 5-Dimethylpyrazine  on  Aldehydes.  R.  Franke 
(Ber.,  1905,  38,  3724 — 3728). — 2->$tyryl-5-methylpyrazine,  (J13H12N2, 
and  2  :  5 -dislyrylpyrazine,  C20H16N2,  obtained  by  the  condensation  of 
2  : 5-dimethylpyrazine  and  benzaldehyde  with  zinc  chloride  at  200°, 
may  be  separated  by  distillation  with  steam.  Styrylmethylpyrazine 
distils  over  slowly,  and  after  several  crystallisations  from  alcohol  forms 
colourless,  glistening  plates  melting  at  90°,  and  yields  a  picratey 
Ci9Hi507N5,4H20,  melting  at  about  132°.  Distyrylpyrazine  is  not 
volatile  with  steam,  and  crystallises  from  a  mixture  of  benzene  and 
light  petroleum  in  sulphur-yellow,  glistening  plates  melting  at  219°. 
The  hydrochloride, ,  C.J0H1(iN2,HCl,  forms  red  crystals  ;  the  platini- 
chloride  also  forms  reddish-yellow  crystals  and  melts  at  219°.  The 
picrate  is  unstable  and  melts  at  165°.  Attempts  to  reduce  the  distyryl 
derivative  were  not  successful. 

2  :  b-Di-yyy-trichloropropenylpyrazine,  obtained  by  the  action  of 
chloral  on  dimethylpyrazine  at  the  ordinary  temperature,  crystallises 
with  4H.,0  in  compact  prisms,  melts  at  89°,  and  dissolves  readily  in 
alcohol. 

Di-\)-methylstyrylpyrazine,  C22H20N2,  obtained  from  2  : 5-dimethyl¬ 
pyrazine,  jo-tolualdehyde,  and  zinc  chloride  at  170°  in  an  oil-bath, 
crystallises  from  benzene  and  melts  at  238°.  The  hydrochloride , 
C24H20N2,HC14H2O,  crystallises  in  small,  pale  red  needles,  becomes 
yellow  at  160°,  and  melts  at  240°.  The  mercurichloride , 
(O22H!!0N..)!HgOls, 
melts  at  231°  and  the  platinichloride  at  206°. 

Bi-p-methoxystyrylpyrazine ,  C22H20O2N2,  crystallises  from  benzene 
or  chloroform  in  yellow  plates  and  melts  at  235°.  The  mercurichloride , 
C22H20O2N2,HCl,HgCl2,3H2O,  melts  at  96°.  The  picrate  crystallises 
from  chloroform  in  bright  red  crystals,  C22H20O2N2,U6H3O7N3,2CHCl3, 
melting  at  217°. 

2-o- Hydroxy styryl-5-methylpyrazine,  Cl3H12ON2,  obtained  from  di¬ 
methylpyrazine,  salicylaldehyde,  and  zinc  chloride  at  170 — 180°,  melts 
at  228°  and  dissolves  readily  in  alcohol  and  glacial  acetic  acid ;  the 
picrate  melts  at  227°. 

2-'p-Nitrostyryl-b-methylpymzi)ie,  013Hu02N3,  forms  a  yellow  powder 
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melting  at  about  174°.  The  platinichloride  decomposes  at  about 
200°.  J.  J.  S. 


Condensation  of  Ethyl  Acetoacetate  with  Phenylmethyl- 
pyrazolone.  Robert  Stolle  ( Ber .,  1905,  38,  3856.  Compare 

Abstr.,  1905,  i,  838). — The  lactone  constitutional  formula  ascribed  to 
the  condensation  product  of  ethyl  acetoacetate  and  phenylmethyl- 
pyrazolone  has  already  been  put  forward  by  G.  Cohn  [Tabular 
summary  of  the  Pyrazole  derivatives].  E.  F.  A. 


1-isoButylphthalazine.  Hans  Wolbling  (Ber.,  1905,  38, 

3925 — 3928). — When  reduced  with  zinc  and  fuming  hydrochloric  acid, 
1-isobutylphthalazone  (Bromberg,  Abstr.,  1896,  i,  579)  yields 

1  -iso butylphthalimidine,  C6H1<C^^~q^  ^>NH,  which  forms  colour¬ 
less,  glistening  crystals  and  melts  at  153°. 

On  slow  evaporation  of  its  ethereal  solution,  4-chloro-l -isobutyl  - 
phthalazine  (Bromberg,  loc.  cit.)  crystallises  in  transparent,  doubly- 
refracting  needles  melting  at  38°.  When  boiled  with  sodium  ethoxide 
in  alcoholic  solution,  it  forms  i-ethoxy-l-isobutylphthalazine, 

C  H  ^C<C4H9):? 

0  4  X)(OEt):N’ 

which  is  obtained  as  an  oil  having  an  odour  of  hyacinths  ;  the  sulphate, 
(CuH180N2)2,H2S04,  crystallises  from  alcohol  and  melts  at  109°. 

C(C  H 

i-PhenoxyA-hobutylphthalazine,  C6H4<^^^p^  formed  by  heating 

4-chloro- 1  -iso\mty\phthalazine  with  sodium  phenoxide  in  phenol,  crys¬ 
tallises  in  white  needles  and  melts  at  108°. 

When  warmed  with  hydriodie  acid  of  sp.  gr.  P70,  4-chloro- 1-iso- 
butylphthalazine  yields  ±-iodo-\-\sobutylphthalazine  hydriodide, 

h  4 

which  crystallises  in  glistening,  orange,  doubly-refracting  needles  and 
melts  at  127°. 


The  action  of  boiling  hydriodie  acid  of  sp.  gr.  1  '70,  in  presence  of 
red  phosphorus,  on  4-chloro-l-isobutylphthalazine  leads  to  the 
formation  of  1-isobutylphthalazine,  ammonia,  isobutylphthalazone,  and 
fsobutyldihydroisoindole. 

CtfC  TJ  \ 

1-iso  Butyl  phthalazine,  CcH4\q  jj— is  obtained  as  an  oil 

which  is  soluble  in  mineral  acids  ;  the  platinichloride, 
(CJ2H14N2)2,H2PtCl6, 

melts  at  157° ;  the  hydriodide  crystallises  in  brown  leaflets  and 
decomposes  at  about  100°;  the  aurichloride  crystallises  in  yellow 
needles,  melts  at  137°,  and  decomposes  at  about  183°;  the  dichromate, 
(C12H14N2)  2,H2Cr207,  is  obtained  as  a  red,  crystalline  precipitate  ;  the 
ferrocyanide,  (C12H14N2)2,H4Fe(CN)6,  forms  a  yellow,  voluminous 
precipitate  and  decomposes  at  high  temperatures  without  melting. 

G.  Y. 
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Action  of  Hydrazine  on  /3-Deoxybenzoin-o-carboxylic  Acid 
and  on  its  Lactone  (3-Phenyh'socoumarin).  Hans  Wolbling 
(. Ber .,  1905,  38,  3845 — 3853). — The  hydrazone  anhydride , 

<CH2«CPh^ 

prepared  by  the  action  of  hydrazine  hydrate  on  /3-deoxybenzoin- 
o-carboxylic  acid,  crystallises  in  long,  colourless  needles  melting  at 

202°.  The  methyl  derivative,  crystallises  in  long, 

colourless,  glistening,  asbestos-like  needles  melting  at  133°;  the 
corresponding  ethyl  derivative  forms  colourless  needlesmelting  at  142°. 

The  miroso-derivative,  C15Hn02N3,  separates  in  clear,  doubly- 
refracting  crystals  which  melt  and  decompose  at  110°.  On  reduction 
with  zinc  and  hydrochloric  acid,  the  hydrazone  anhydride  is  converted 
into  fsobenzylidenephthalimidine.  On  warming  it  with  phosphorus 
oxychloride,  an  isomeride,  2-amino-3-phenylisocarbostyril , 

of/CHF  h 

6  ^CO-N-NH^ 

is  formed,  crystallising  in  brown,  monoclinic  leaflets  melting  at  131°, 
The  nitroso-derivative,  crystallising  in  needles  which  sinter  at  230° 
and  melt  at  240°,  proved  to  be  identical  with  nitrofsobenzylidene- 
phthalimidine.  On  condensation  with  benzaldehyde,  2 -benzylidene- 

CH*  C  Ph 

amino-3 -phenylisocarbostyril,  C6H4<^(  ()  •  (j  HPh’  *S  ^orme<*’ 


separates  in  green  crystals  melting  at  116°  to  a  bright  green  liquid. 

By  the  interaction  of  deoxybenzoincarboxylic  acid  and  hydrazine  in 
presence  of  a  large  excess  of  an  alkali  hydroxide,  a  compound 
C30H24O4N2  is  formed,  which  crystallises  in  doubly-refracting, 
microscopic,  citron-yellow  needles  and  melts  at  226° ;  this  forms  a 
dibasic  silver  salt.  E,  F.  A. 


Action  of  Hydrazine  on  m-Tolylfsocoumarin.  Albert  Lieck 
( Ber .,  1905,  38,  3853 — 385Q).—m-Methylstilbene-o-carboxylic  acid, 
07H7'CH1CH,CgH4*C02H,  is  obtained  from  m-xylidenephthalide  by 
conversion  first  into  m-methyldeoxybenzoincarboxylic  acid,  reduction 
of  this  by  sodium  amalgam,  and  dehydration  of  the  hydroxy-acid  so 
obtained  by  heating  for  one  hour  at  215°.  It  crystallises  in  thin, 
yellowish-white  leaflets  melting  at  158°  ;  the  silver  salt  forms  a 
voluminous,  colourless  precipitate. 

By  the  action  of  hydrazine  hydrate  on  m-tolylisocoumarin  a  hydr¬ 
azone  anhydride,  is  formed,  crystallising  in 

snow-white,  obliquely  cut  plates  which  sinter  at  175°  and  melt  from 
190 — 191°.  On  heating  with  20  per  cent,  hydrochloric  acid,  it  is 
converted  into  an  isomeride,  2-ami7io-3-m-tolylisocarbostyril, 

C  H  /CH:V'C7H7 
6  4^CO-N-NH2’ 

which  forms  colourless  crystals  melting  at  98 — 99°.  This  condensation 
could  not  be  effected  by  using  phosphorus  oxychloride  (compare 
VOL.  xc.  i.  e 
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Wolbling,  preceding  abstract),  nor  will  methyl  wocoumarin  undergo- 
the  hydrazone  anhydride  condensation.  E.  F.  A. 

Phthalazines.  Albert  LiECK(2?er.,  1905, 38,3918 — 3924). — 4 -Iodo- 
\ -benzylphthalazine ,  C15HnN2I,  is  formed  by  heating  4-chloro-l -benzyl- 
phthalazine  (Gabriel  and  Neumann,  Abstr.,  1893,  i,  346)  with  hydriodic 
acid  boiling  at  127°;  it  crystallises  in  long,  white  needles,  becomes 
yellow  at  100°,  and  finally  reddish-brown  at  146°,  when  it  melts  and 
decomposes. 

Prolonged  action  of  hydriodic  acid  on  4-chloro-l -benzylphthalazine 
in  presence  of  red  phosphorus  leads  to  the  formation  of  1  -benzyl¬ 
phthalazine  hydriodide,  C15H12N2,HI,  which  crystallises  in  yellow, 
rhombic  leaflets  and  decomposes  at  100°.  The  base, 


crystallises  in  white,  rectangular  plates  and  melts  at  81 — 82°.  The 
picrate,  C16H12N2,C6H307N3,  crystallises  in  yellow  needles  and  melts 
at  146°  ;  the  platinichloride  forms  a  yellowish-brown,  crystalline  mass. 

When  warmed  with  aniline,  4-chloro-l -benzylphthalazine  forms  4- 
anilino-\-benzylphthalazine,  C21Hl7N3,  which  crystallises  in  white 
hexahedra  and  melts  at  180°. 

Oxidation  of  1 -benzylphthalazine  with  potassium  permanganate  in 
alkaline  solution  leads  to  the  formation  of  1  -benzoylphthalazine, 
C8H5N2Bz,  which  crystallises  in  matted,  white  needles,  melts  at 
123 — 124°,  and  is  readily  soluble  in  the  ordinary  organic  solvents  ; 
the  yellow,  crystalline  platinichloride,  (G\5H10ON2)2,H2PtCl6,  melts 
and  decomposes  at  258°.  The  oxime ,  CgH5N2'CPh!NOH,  crystallises 
in  sheaves  of  white  prisms,  melts  to  a  reddish-brown  liquid  at 
243 — 244°,  and  is  readily  soluble  in  dilute  sodium  hydroxide  or 
hydrochloric  acid,  separating  from  its  solution  in  the  latter  as  the 
hydrochloride  in  delicate,  white  needles. 

When  reduced  with  sodium  amalgam,  1-benzylphthalazine  yields 
1  -benzyltetrahydrophthalazine,  C15H16N2,  which  is  obtained  as  an  oil ; 
the  hydrochloride,  C15H16N2,HC1,  decomposes  at  190 — 200°,  is  easily 
soluble  in  hot  water  or  dilute  hydrochloric  acid,  and  reduces  Fehling’s 
solution  and  mercuric  oxide  ;  the  crystalline  platinichloride, 

commences  to  decompose  at  180°.  The  dibenzoyl  derivative, 

crystallises  in  long,  yellow  plates  and  melts  at  135 — 136°. 

i-Chloro-\-phenylphthalazine,  C14H9N2C1,  formed  by  the  action  of 
phosphorus  oxychloride  on  1-phenylphthalazone,  crystallises  in  glisten¬ 
ing,  white  leaflets,  melts  at  160 — 161°,  is  readily  soluble  in  warm 
xylene,  alcohol,  toluene,  or  glacial  acetic  acid,  and  when  heated  with 
hydriodic  acid,  boiling  at  127°,  yields  k-iodo-l-phenylphthalazine, 
C14H9N2I,  which  crystallises  from  alcohol  in  matted,  long,  white 
needles,  becomes  yellow  at  120°,  and  melts  and  decomposes  at 
188 — 189°.  When  boiled  with  hydriodic  acid  and  red  phosphorus  in 
a  reflux  apparatus,  4-chloro-l -phenylphthalazine  yields  l-phenylphthal- 
azine  hydriodide,  which  separates  in  yellow  needles  and  decomposes  at 
170  —  180°.  The  base,  C]4H10N2,  crystallises  in  white  prisms,  melts  at 
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142 — 143°,  and  is  easily  soluble  in  most  organic  solvents;  tbe platini- 
chloride  forms  orange-yellow  crystals  and  melts  and  decomposes  at 
223°;  the  yellow,  crystalline  picrate,  CaoH1307N5,  melts  at  180°. 

^-Anilino-\-phenylphthalazine,  C2DH15N3,  obtained  by  warming  4- 
chloro-l-phenylphthalazine  with  aniline,  crystallises  in  needles  and 
melts  at  231°. 

1  -Phenyltetrahydrophthalazine  is  obtained  on  reduction  of  4-chloro-l- 
phenylphthalazine  with  sodium  amalgam  as  an  almost  colourless, 
aromatic  syrup,  which  distils  slowly  in  a  current  of  steam ;  the  hydro¬ 
chloride,  CuH14N2,HC1,  forms  white  needles,  commences  to  decompose 
at  220°,  is  melted  at  250°,  and  reduces  Fehling’s  solution  and  mercuric 
oxide  ;  the  picrate  is  obtained  as  a  yellow  emulsion  which  crystallises 
when  rubbed  ;  the  platinichloride,  (C14H14N2)2,H2PtCl0,  crystallises  in 
leaflets  and  decomposes  at  140°.  The  dibenzoyl  derivative,  C28H2202N2, 
crystallises  in  long,  slightly  yellow  prisms  and  melts  at  158^159°. 

G.  Y. 

New  Mode  of  Formation  of  Di-p-aminodiphenylamine. 
Philippe  Barbier  and  Paul  Sisley  (Bull.  Soc.  chim.,  1905,  [iii],  33, 
1232 — 1234.  Compare  following  abstract). — p-Aminoazobenzene 
hydrochloride  is  added  to  a  saturated  solution  of  sulphur  dioxide  in 
water,  and  to  this  zinc  dust  is  gradually  added  until  complete  decolor- 
isation  is  effected.  The  liquid  is  then  poured  into  excess  of  sulphuric 
acid,  diluted  with  its  own  volume  of  water,  and  the  mixture  boiled. 
On  cooling,  crystals  of  di-p-aminodiphenylamine  sulphate  separate. 
Prom  this  the  base  may  be  liberated  with  sodium  carbonate.  It> 
crystallises  from  boiling  water  in  small  needles  with  a  violet  tint  and 
melts  at  157 — 158°. 

The  aminoazo-derivative  of  o-toluidine  can  be  converted  by  the  same 
method  into  the  corresponding  di-p-amino-base.  T.  A.  H. 

s-  and  «s-Phenosafranines.  Philippe  Barbier  and  Paul  Sisley 
(Bull.  Soc.  chim.,  1905,  [iii],  33,  1190 — 1198.  Compare  Abstr.,  1905, 
i,  840). — Commercial  phenosafranine,  prepared  by  oxidising  a  mixture 
of  2  : 4'-diaminodiphenylamine  and  aniline,  contains  s-phenosafranine, 
— N 

nh2*c6h3  uS’Ph-''^CoHg*NH,  which  it  is  proposed  to  name  indopheno- 

C  H  *N 

safranine ,  and  as-phenosafranine,  l  6  4  [|  ,  ,  which 

-N  JJ.2*  O  gXlg*JN  XI. 

it  is  proposed  to  call  azophenosaf ranine.  The  former  was  prepared 
from  commercial  safranine  by  repeated  crystallisation  from  dilute 
hydrochloric  acid,  the  hydrochloride  of  the  as-isoineride  being  the  less 
soluble.  g-Phenosaf ranine  was  prepared  by  oxidising  a  mixture  of 
di-p-aminodiphenylamine  (1  mol.)  with  aniline  (1  mol.),  and  was 
purified  by  repeated  crystallisation  of  the  hydrochloride  from  dilute 
hydrochloric  acid. 

Azophenosaf  ranine  hydrochloride, crystallises  in  dull 
green  lamellae  which  exhibit  little  or  no  metallic  lustre ;  it  becomes 
anhydrous  atl20 — 130°,  and  in  this  state  is  hygroscopic.  One  litre  of 
water  dissolves  12-88  grams  of  the  salt  at  24°.  The  free  base  may  be 

e  2 
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obtained  by  adding  sodium  hydroxide  to  an  aqueous  solution  of  the 
hydrochloride  ;  it  separates  from  water  in  small,  green  crystals,  which 
are  heavier  than  those  of  indophenosafranine.  A  litre  of  water 
dissolves  0‘58  gram  and  a  litre  of  alcohol  (90°)  18'08  grams  of  the  base 
at  20°. 

Indophenosafranine  hydrochloride ,  C1SH15N4C1,1|H20,  forms  hard, 
granular  crystals,  which  exhibit  a  brilliant  metallic  lustre ;  it  becomes 
anhydrous  at  120 — 130°,  and  is  then  hygroscopic.  One  litre  of  water 
dissolves  5 ‘5  grams  of  the  salt  at  24°.  The  jree  base  separates  from 
water  in  green  lamellae  having  a  well-marked  metallic  lustre.  A 
litre  of  water  dissolves  2‘23  grams,  and  a  litre  of  alcohol  (90°)  9  09 
grams  of  the  base  at  20°. 

Measurements  of  the  electrical  conductivities  of  aqueous  solutions  of 
the  two  hydrochlorides  show  that  for  equal  concentrations  the  azo- 
phenosafranine  salt  is  a  better  conductor  than  its  isomeride,  and  this 
divergence  increases  with  greater  dilution,  the  conductivity  of  the 
indophenosafranine  salt  remaining  fairly  constant,  whilst  that  of  its 
isomeride  increases. 

The  absorption  of  light  by  aqueous  solutions  of  the  two  salts  is 
qualitatively  the  same,  and  ranges  from  the  middle  of  the  green  to  the 
beginning  of  the  indigo,  with  a  maximum  where  the  green  passes  into 
the  blue.  Indophenosafranine  hydrochloride  shows  a  greater  absorption 
than  the  isomeric  salt  except  for  light  /a  =  549.  T.  A.  H. 

[A  New  Method  of  Formation  of  Diazo-compounds  and  a 
General  Method  for  determining  the  Constitution  of  Azo-dyes.] 
Otto  Schmidt  (. Ber .,  1905,  38,  4022 — 4023). — The  author  had  over¬ 
looked  in  his  recent  paper  (Abstr.,  1905,  i,  951)  the  earlier  work 
(Meldola  and  Morgan,  Trans.,  1889,  55,  608  ;  Meldola  and  Hanes, 
ibid .,  1894,  65,  841  ;  Meldola  and  Southerden,  Proc.,  1894,  10,  118)  in 
this  connection.  W.  A.  D. 

Examination  of  Proteid  Preparations.  Petek  Bergell 
(Chem.  Centr.,  1905,  ii,  1103 — 1104;  from  Med.  Klin.,  1, 1042 — 1045). 
— The  examination  of  a  proteid  preparation  is  described  for  the 
case  of  gliadin,  which  is  obtained  from  the  best  wheat  meal  by  a  purely 
mechanical  method  which  depends  mainly  on  a  centrifugal  process. 
In  the  dough  thus  prepared,  87‘85  per  cent,  of  the  proteids,  90 
of  the  fats,  and  64 ’4  of  the  mineral  substances  of  the  original 
meal  are  present.  After  washing,  drying,  and  grinding  to  an 
extremely  fine  powder,  the  air-dried  substance  contains  l-35  per 
cent,  of  nitrogen,  9’8  of  water,  and  6-2  of  substances  soluble  in  alcohol 
(lecithin),  and  yields  0‘52  of  ash.  After  completely  extracting  with 
alcohol,  the  residue  contains  49'32  per  cent,  of  carbon,  7'27  of  hydrogen, 
16'15  of  nitrogen,  and  0’701  of  sulphur. 

[With  Th.  Dorpinghaus.] — When  hydrolysed,  the  pure  substance 
yields  1*2  per  cent,  of  humin  substances,  34T7  of  glutamic  acid,  and 
rather  less  than  1  of  tyrosine.  About  5  per  cent,  of  the  nitrogen  is 
present  in  the  form  of  diamino-acids.  The  hydrolysis  shows  that  two- 
thirds  of  the  weight  of  the  substance  consists  of  monoamino-acids  and 
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that  these  acids  contain  60  per  cent,  of  the  carbon  of  the  gliadin.  Alanine, 
leucine,  pyrrolidine-2-carboxylic  acid,  phenylalanine,  aspartic  acid, 
and  glycollic  acid  were  also  isolated.  Gliadin  is  distinctly  pep- 
tonised  by  the  action  of  highly  active  gastric  juice  of  dogs  and  is 
also  directly  attacked  by  pancreatin. 

Clinical  experiments  on  gliadin  and  its  preparations  are  also  described 
in  the  original  paper.  E.  W.  W. 

Artificial  Change  of  Albumin  into  Globulin.  Leopold  Moll 
( Beitr .  chem.  Physiol.  Path.,  1905,  7,  311 — 312.  Compare  Abstr.,  1904, 
i,  356). — Further  details  in  support  of  the  author’s  previous  contention 
that  the  naturally  occurring  pseudo-globulin  of  horse’s  blood  is  identical 
with  that  prepared  artificially  from  the  crystallised  albumin  of  the 
same  blood.  W.  D.  H. 

The  Monoamino-acids  of  Crystallised  Egg-albumin.  Emil 

Abderhalden  and  Fritz  Pregl  (Zeit.  physiol.  Chem.,  1905,  46, 
24 — 30). — The  following  products  were  separated  out  and  estimated  ; 
the  numbers  given  are  the  amounts  obtained  from  100  grams  of  ash¬ 
free,  crystallised  egg-albumin  :  alanine,  2T  ;  leucine,  6'1 ;  pyrrolidine- 
2-carboxylic  acid,  2'25  ;  aspartic  acid,  1*5  ;  glutamic  acid,  B'O ;  phenyl¬ 
alanine,  44  ;  tyrosine,  IT  ;  and  cystine,  0‘2  grams.  W.  D.  H. 

Artificial  Digestion  Experiments.  Edward  Gudeman  (J.  Amer. 
Chem.  Soc.,  1905,  27,  1436 — 1442). — A  series  of  experiments  has  been 
made  with  the  object  of  ascertaining  the  influence  of  the  follow¬ 
ing  substances  on  the  artificial  digestion  of  egg-albumin  with 
pepsin  or  pancreatin.  Salicylic,  benzoic,  boric,  and  sulphurous  acids, 
“  saccharin,”  sugar,  vinegar,  ethyl  and  methyl  alcohols,  sodium 
chloride,  formaldehyde,  smoke,  “  condensed  smoke,”  creosote,  hydro¬ 
chloric,  sulphuric,  phosphoric  and  nitric  acids,  sodium  salicylate,  benz¬ 
oate,  sulphite,  borate  and  carbonate,  and  sodium  hydrogen  sulphite. 
The  results  are  tabulated.  In  an  acid  medium,  the  only  preservatives 
or  condiments  which  retarded  the  digestion  when  present  in  a  propor¬ 
tion  of  1  :  400  or  less  were  salicylic  acid,  formaldehyde,  smoke,  “  con¬ 
densed  smoke,”  and  creosote.  Salicylic  acid  did  not  retard  the 
digestion  when  present  in  the  proportion  of  1  : 1000.  Acid  substances, 
when  added  to  a  neutral  solution  of  the  albumin,  accelerated  the 
digestion,  which  then  proceeded  normally  as  in  an  acid  medium. 
On  the  other  hand,  the  addition  of  alkaline  preservatives  to  a  neutral 
medium  caused  abnormal  results,  the  action  of  the  ferment  being 
retarded.  In  an  alkaline  medium,  preservatives  and  condiments  were 
found  to  retard  the  digestion  to  an  extent  depending  on  the  degree  of 
alkalinity. 

A  similar  series  of  experiments  was  carried  out  with  various 
coloured  substances  and  dyes.  The  results  showed  that  of  the  various 
colouring  matters  tested,  only  ultramarine,  burnt  sienna,  chrome  yel¬ 
low,  and  ponceau  2R  affected  artificial  digestion  with  pepsin  when 
present  in  the  proportion  of  1  :  400  or  less.  The  synthetical  colouring 
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matters  were  found  to  be  less  active  than  animal  or  mineral  colours 
and  not  more  active  than  vegetable  colouring  matters.  Vegetable  and 
synthetical  colouring  matters  are  directly  digested  by  pepsin  and 
pancreatin.  E.  G. 

Fibrinoglobulin.  W.  Huiskamp  ( Zeit .  physiol.  Chern.,  1905,  46, 
273 — 279.  Compare  Abstr.,  1905,  i,  499). — Polemical.  The  author 
maintains  the  correctness  of  his  views  on  the  fibrinoglobulin  question 
in  spite  of  the  criticisms  of  Heubner  (Abstr.,  1905,  i,  725). 

W.  D.  H. 

Decomposition  of  Casein  by  means  of  Ozone.  Carl  D. 
Harries  ( Ber .,  1905,  38,  2990 — 2992). — The  action  of  ozone  on  casein 
in  Nj  10  sodium  hydroxide  solution  leads  to  the  formation  of  a  colourless, 
slightly  acid  solution,  which  contains  nitrous  and  nitric  acids,  has  only 
a  slight  reducing  action  on  Fehling’s  solution,  and  does  not  contain 
hydrogen  peroxide  ;  after  some  time,  it  acquires  a  characteristic  odour 
of  melted  sugar.  When  boiled  with  phenylhydrazine  hydrochloride  and 
sodium  acetate,  the  solution  yields  a  yellow,  flocculent  osazone,  which 
decomposes  at  about  200°,  has  acid  properties,  and  reduces  Fehling’s 
solution  like  lactosazone,  but  is  only  sparingly  soluble  in  water.  The 
osazone  contains  practically  the  whole  of  the  phosphorus  from  the  casein. 

The  solution,  after  treatment  with  ozone,  yields  with  lead  acetate  a 
white  precipitate  ;  from  this  there  is  obtained  on  treatment  with 
hydrogen  sulphide  a  white  substance  in  a  yield  of  at  least  30  per  cent, 
of  the  original  casein,  which  melts  and  decomposes  at  135°,  is  readily 
soluble  in  water,  has  an  acid  reaction,  and  yields  the  same  osazone  as 
is  obtained  directly  from  the  ozonised  solution ;  the  white  substance 
contains  almost  2  per  cent,  of  phosphorus,  more  than  40  per  cent,  of 
oxygen,  and  about  5 — 7  per  cent,  of  nitrogen. 

On  removal  of  the  lead  from  the  filtrate  from  the  lead  acetate  preci¬ 
pitate  and  evaporation  in  a  vacuum,  there  is  obtained  a  gelatinous 
substance  which  is  readily  soluble  in  water  and  gives  the  biuret  reaction 
and  yields  a  white  precipitate  with  phosphotungstic  acid.  G.  Y. 

Cleavage  Products  of  Proteoses.  Phoebus  A.  Levene  (J.  Biol. 
Chem.,  New  York,  1905,  1,  45 — 58). — The  experiments  fail  to  corro¬ 
borate  Pick’s  statement  that  heteroalbumose  in  contradistinction  to 
protoalbumose  contains  abundant  glycine  and  leucine,  but  little  or  no 
tyrosine.  The  most  striking  difference  noted  is  in  the  proportion  of 
lysine,  not  of  arginine,  as  Hart  stated.  W.  D.  H. 


Protagon.  Edward  K.  Posner  and  William  J.  Gies  (J.  Biol . 
Chem.,  New  York,  1905,  1,  59 — 112). — A  complete  and  critical  dis¬ 
cussion  of  the  protagon  controversy.  The  present  experiments  confirm 
the  statement  that  protagon  is  a  mixture  of  substances,  some  of  which 
contain  phosphorus,  whilst  some  do  not.  The  substance  phrenosin 
(Thudichum)  is  identical  with  that  named  pseudocerebrin  by  Gamgee, 
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and  cerebrone  by  Thierf elder.  It  is  always  present  in  protagon.  The 
name  phrenosinic  acid  is  suggested  for  Thudichum’s  neurostearic  acid. 

W.  D.  H. 

Nature  of  Blood  Pigments.  M.  Piettre  and  A.  Vila  ( Gompt . 
rend.,  1905,  141,  734 — 736.  Compare  Cazeneuve  and  Breteau,  Abstr., 

1899,  i,  840  ;  ii,  440  ;  Nencki  and  Sieber,  Abstr.,  1885,  69,  825  ;  1900, 
i,  709  ;  1901,  i,  434). — Following  Nencki’s  method  (compare  Abstr., 

1900,  i,  709),  the  authors  have  obtained  crystalline  acetylhsemi 
identical  with  the  compound  he  described  having  the  composition 

G^O^CIFe; 

if,  however,  the  substance  is  prepared  in  a  medium  free  from  chlorides, 
the  quantity  of  chlorine  in  the  compound  diminishes  and  the  quantity 
of  iron  increases,  whilst  a  specimen  prepared  from  pure  crystallised 
oxyhmmoglobin  is  free  from  chlorine  and  contains  9 "20  per  cent,  of  iron, 
Nencki’s  compound  containing  5*44  per  cent,  of  chlorine  and  8*59  per 
cent,  of  iron.  In  view  of  these  facts  the  authors  are  of  opinion  that 
the  Teichmann-Nencki  blood  crystals  do  not  consist  of  a  definite 
chemical  compound.  M.  A.  W. 

Crystallised  Hsematin.  M.  Piettre  and  A.  Vila  ( Compt .  rend., 
1905,  141,  1041 — 1044.  Compare  preceding  abstract). — Crystallised 
hsematin,  obtained  by  extracting  crystalline  oxy haemoglobin  with 
methyl  alcohol  containing  3  per  cent,  of  formic  acid,  forms  black 
needles  with  a  steel-blue  reflex  which  resemble  haemin  or  acetylhaemin 
and  deviate  the  plane  of  polarised  light.  The  absorption  spectrum  in 
acid  solution  shows  four  characteristic  absorption  bands  having  their 
centres  at  A  =  630,  575,  534,  and  494  respectively;  in  ammoniacal 
solution,  the  two  latter  bands  persist,  but  in  place  of  the  two  former 
there  is  a  well-marked  band  with  centre  at  A  =  606. 

A  substance  of  the  nature  of  a  higher  fatty  acid  having  C  =  76*6 
and  11  =  10*67  per  cent,  has  been  obtained  from  crystallised  hsematin, 
and  the  same  compound  has  been  prepared  similarly  from  amorphous 
hmmatin,  acetylhaemin,  and  haemin.  M.  A.  W. 

[Oxidation  of  Nucleic  Acid.]  Friedrich  Kutscher  ( Zeit .  physiol. 
Chem.,  1905,  46,  305 — 306.  Compare  Abstr.,  1905,  i,  621,  725). — A 
reply  to  Burian.  Polemical.  W.  D.  H. 

Nucleic  Acid  of  the  Intestine.  Katsuji  Inouye  and  Y.  Kotake 
(Zeit.  physiol.  Chem.,  1905,  46,  201 — 205.  Compare  Abstr.,  1904,  i, 
837). — The  following  seven  substances  were  identified  among  the 
cleavage  products  of  the  nucleic  acid  from  the  intestine  :  laevulic  acid, 
guanine,  adenine,  xanthine,  hypoxanthine,  thymine,  cytosine. 

W.  D.  H. 

The  Monoamino-acids  of  Keratin  from  Horse-hair.  Emil 
Abderhalden  and  H.  Gideon  Wells  (Zeit.  physiol.  Chem.,  1905,  46, 
31 — 39). — One  hundred  grams  of  ash-free,  water-free,  and  melanin-free 
keratin,  prepared  from  horse-hair,  yielded,  on  hydrolysis,  glycine,  4*7  ; 
alanine,  1*5  ;  aminovaleric  acid,  0*9  ;  leucine,  7*1  ;  pyrrolidine-2-carb- 
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oxylic  acid,  3-4;  aspartic  acid,  0‘3  ;  glutamic  acid,  3’7  ;  tyrosine,  3 -2 
and  serine,  0-6  grams.  W.  D.  H. 

The  Monoamino-acids  of  Keratin  from  Goose  Feathers.  Emil 
Abderhalden  and  E.  R.  Le  Count  {Zeit.  physiol.  Chern .,  1905,  46, 
40 — 46). — One  hundred  grams  of  ash-free  and  water-free  keratin  pre¬ 
pared  from  goose-feathers  yielded,  on  hydrolysis,  glycine,  2’6;  alanine, 
1'8;  amino  valeric  acid,  0 '5  ;  leucine,  8'0 ;  pyrrolidine-2-carboxylic  acid, 
3*5;  glutamic  acid,  2'3  ;  aspartic  acid,  1*1  ;  tyrosine,  3'6  ;  and  serine, 
0'4  grams.  W.  D.  H. 

Synthesis  of  a  Substance  allied  to  Adrenaline.  Physiologi¬ 
cal  Activity  of  Substances  indirectly  related  to  Adrenaline. 
Henry  D.  Dakin  ( Proc .  Roy.  Soc.,  B,  76,  491 — 497,  498 — 503). — A 
more  detailed  account  of  work  already  published  (Proc.,  1905,  21, 154  : 
Abstr.,  1905,  ii,  410).  G.  S. 

Epinephrine  [Adrenaline]  Hydrate.  John  J.  Abel  and  R:ene 
de  U.  Taveau  (,/.  Biol.  Chem.,  New  York,  1905,  1,  1 — 32). — The  em¬ 
pirical  formula  C10HJ3O3N,^H2O,  which  Abel  originally  assigned  to 
epinephrine  hydrate,  is  adhered  to  for  reasons  fully  stated  in  the  paper. 
There  is,  however,  a  lack  of  agreement  in  the  nitrogen  content  of 
specimens  prepared  at  different  times  and  from  different  glands. 

W.  D.  H. 

The  Co-enzyme  of  Zymase.  Eduard  Buchner  and  Wilhelm 
Antoni  {Zeit.  physiol.  Chem.,  1905,  46,  136 — 154). — Harden  and 
Young  (Abstr.,  1905,  ii,  109)  state  that  boiled  yeast  juice  contains  a 
co-enzyme  which  increase  the  activity  of  the  yeast  zymase.  The 
experiments  now  recorded  show  that  the  favouring  action  of  the  boiled 
juice  is  due  to  dilution  of  the  mixture  and  the  presence  of  phosphates 
in  the  boiled  juice.  Lecithin  also  has  a  slight  favouring  action. 

W.  D.  H. 

Casein  as  an  Acid  and  its  Distinction  from  Casein  altered 
by  Rennet  (Paracasein).  Action  of  Rennet.  Ernst  Laqueur 
{Beitr.  chem.  Physiol.  Path.,  1905,  7,  273 — 297). — A  comparison  of  the 
properties  of  solutions  of  casein  and  paracasein  (or,  as  they  are  usually 
called  in  English,  caseinogen  and  casein  respectively)  is  made,  chiefly 
in  relation  to  their  acidity  and  electrical  conductivity.  Some  modifica¬ 
tions  of  the  accepted  theories  of  rennet  action  are  suggested.  The 
action  of  the  ferment  is  believed  to  be  in  part  synthetical. 

W.  D.  H. 

A  Comparison  between  Organic  and  Inorganic  Ferments. 
Peter  Bergell  {Chem.  Centr.,  1905,  ii,  1310 — 1311;  from  Zeit.  Klin. 
Med.,  57,  381 — 384). — Analogies  are  pointed  out  between  enzymes 
and  their  activities  and  inorganic  catalysing  agents  and  their  actions. 

W.  D.  H. 
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Theory  of  the  Grignard  Reactions.  Richard  Abegg  ( Ber ., 
1905,  38,  4112 — 4116.  Compare  Abstr.,  1904,  ii,  475). — It  has  been 
already  suggested  that  alkyl  groups  are  amphoteric  in  character ;  in 
compounds  such  as  ethyl  chloride  they  have  electro-positive  properties 
and,  on  hydrolysis,  yield  alcohols,  whilst  in  metallic  alkyl  compounds 
such  as  zinc  ethyl  they  have  electro-negative  properties  and,  on 
hydrolysis,  yield  hydrides  (paraffins).  The  Grignard  reactions  permit 
of  similar  conclusions  being  drawn  with  reference  to  the  electro¬ 
chemical  character  of  other  organic  radicles,  and  nine  examples  of 
different  types  are  discussed  from  this  point  of  view.  Attention 
is  called  to  the  close  analogy  between  the  influence  of  electrical 
polarity  in  determining  the  direction  of  chemical  change  in  electro¬ 
lytes  and  in  non-electrolytes,  and  to  the  fact  that  evidence  of  feeble 
ionisation  has  been  obtained  in  the  case  of  a  few  compounds  generally 
regarded  as  non-electrolytes,  for  example,  sugar,  alcohol,  ethyl  malonate, 
and  oxonium  compounds.  T.  M.  L. 

Decomposition  of  Chloroform  under  the  Influence  of  Light 
and  Air.  Nicolaas  Schoorl  and  L.  M.  van  den  Berg  ( Chem .  Centr., 
1905,  ii,  1623  ;  from  Pharm.  Weekblad,  42,  877 — -888). — Quantitative 
experiments  have  shown  that  when  chloroform  is  decomposed  by  the 
action  of  light  in  the  presence  of  an  excess  of  oxygen,  carbon  dioxide, 
water,  and  chlorine  are  formed,  but  that  when  insufficient  oxygen  is 
present,  carbon  oxychloride  and  hydrogen  chloride  are  produced  in 
molecular  proportion.  The  latter  conditions  usually  obtain  in  prac¬ 
tice.  E.  W.  W. 

Readiness  of  Formation  of  Cyclic  Compounds.  Pavel  Iw. 
Petrenko-Kritschenko  and  A.KoNSCHiN  ( Annalen ,  1905,  342,  51 — 59). 
— After  surveying  the  known  data  bearing  on  the  formation  of  closed 
rings  from  open  chains,  the  conclusion  is  drawn  that  the  readiness,  or 
better  the  velocity,  of  formation  of  cyclic  compounds  from  open  chains 
depends  on  two  factors,  the  work  necessary  to  bring  the  open  chain 
into  a  cyclic  position  and  the  work  required  to  actually  close  the 
ring. 

The  velocities  of  the  reaction  between  potassium  hydroxide  and 
various  glycol  monochlorohydrins  and  between  dibromides  and  zinc 
dust  are  measured.  The  investigation  of  ethylene  chlorohydrin,  tri¬ 
methylene  chlorohydrin,  7-pentylene  chlorohydrin,  and  8-hexylene 
chlorohydrin  shows  that  there  is  a  marked  difference  in  the  velocity  of 
the  reaction  between  the  a-compounds  and  the  /3-compounds,  whilst  the 
remainder  of  the  substances  investigated  behave  in  much  the  same 
way.  The  velocity  of  decomposition  of  y-pentylene  chlorohydrin  is 
slightly  greater  than  that  of  the  others. 

The  velocity  of  the  reaction  of  the  dibromides  with  zinc  dust 
is  expressed  as  a  percentage  of  the  material  which  has  been  decom- 
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posed  in  one  hour  :  ethylene  dibromide,  19 '87  ;  propylene  dibromide, 
2087 ;  trimethylene  bromide,  2’02  ;  y-pentylene  dibromide,  1'80 ; 
pentamethylene  dibromide,  T25  ;  8-hexylene  dibromide,  T92. 

The  opinion  is  expressed  that  in  the  case  of  the  compounds  investi¬ 
gated,  unlike  the  acid  compounds,  the  “  tension  ”  of  the  ring  which  is 
formed  does  not  play  an  important  part  in  determining  the  velocity  of 
the  reaction.  K.  J.  P.  O. 

Action  of  Dilute  Sulphuric  Acid  on  the  Pinacone  formed 
from  Ethyl  Propyl  Ketone.  Felix  Goldberger  and  Rudolf  Tan- 
dler  ( Monatsh .,  1905,  26,  1473 — 1485.  Compare  Zumpfe,  Abstr., 
1904,  i,  291  ;  Lieben,  Abstr.,  1905,  i,  167 ;  Kohn,  ibid.). — The 
pinacone  obtained  in  a  yield  of  28  per  cent,  of  the  theoretical,  by 
reduction  of  ethyl  propyl  ketone  with  sodium  and  water,  or  in  poorer 
yield  by  electrolytic  reduction  in  dilute  sulphuric  acid  solution,  with 
a  current  density  of  8  amperes  per  square  decimetre,  boils  at 
125 — 126°  under  11  mm.,  or  at  254 — 255°  under  the  atmospheric 
pressure  (Oechsner  de  Coninck,  Abstr.,  1876,  i,  694).  When  heated 
with  20 — 30  per  cent,  sulphuric  acid  in  a  sealed  tube  at  170 — 180° 
for  six  hours,  it  yields  an  unsaturated  hydrocarbon  and  an  oxide. 

CHMe’CPr  .  . 

Ihe  hydrocarbon,  I  II  (1),  is  a  colourless  oil,  which  has  an 

*  CHMe-CPr  v  ’  ’ 

odour  of  camphor,  boils  at  75 — 76°  under  11  mm.  or  at  194 — 195° 
under  the  atmospheric  pressure,  forms  a  dark,  resinous  additive  com¬ 
pound  with  1  mol.  of  bromine  in  carbon  disulphide  solution,  and  when 
oxidised  with  nitric  acid  of  sp.  gr.  P5  under  cooling,  or  with  alkaline 
permanganate  solution  at  60°,  yields  carbon  dioxide  and  an  acid ;  this 
is  volatile  with  steam  and  forms  a  silver  salt,  C4H702Ag. 

The  oxide,  C12H240,  is  a  slightly  yellow  liquid  having  a  burning 
odour,  which  boils  at  105 — 106°  under  11  mm.  or  at  225°  under 
atmospheric  pressure,  and  is  easily  soluble  in  ether,  alcohol,  or  chloro¬ 
form.  It  does  not  form  an  oxime,  a  sodium  hydrogen  sulphite 
additive  compound,  or  an  acetyl  derivative  when  boiled  with  acetyl 
chloride ;  it  remains  unchanged  when  boiled  with  sodium  in  an 
atmosphere  of  hydrogen,  or  when  heated  with  zinc  ethyl  in  a  sealed 
tube  at  150°  for  three  hours,  or  with  water  under  pressure  at 
180 — 200°.  It  must  be  therefore  an  ay-  or  an  aS-oxide.  It  is  not 
reduced  by  alcohol  and  sodium,  and  does  not  interact  with  magnesium 
ethyl  iodide ;  when  oxidised  with  alkaline  permanganate  solution, 
it  yields  a  mixture  of  acids,  which  forms  silver  butyrate  and  a  silver 
salt,  C7H1302Ag,  crystallising  in  white  needles.  G.  Y. 

Synthesis  in  the  s-Heptane-aS^-triol  Series.  Jules  L.  Hamonet 
(< Compt .  rend.,  1905,  141,  1244 — 1245). — ay-Dimethoxyheptane-S-ol, 
OH*CH(CH2*CH2,CH2,OMe)2,  prepared  by  the  action  of  ethyl  formate 
on  the  magnesium  derivative  of  y-iodo-a-methoxypropane  (compare 
Abstr.,  1904,  i,  467),  is  a  colourless,  slightly  odorous  liquid  with 
a  very  bitter  taste,  which  boils  at  141 — 142°  under  21  mm.  or 
at  246 — 248°  under  the  ordinary  pressure,  has  a  sp.  gr.  0’969  at  18°, 
and  does  not  crystallise  when  cooled  in  a  mixture  of  solid  carbon  dioxide 
and  acetone.  S-Chloro-ay-dimethoxyheptaiie,  C7H13Cl(OMe)2,  prepared 
by  the  action  of  phosphorus  trichloride  on  the  alcohol,  is  a  colourless, 
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mobile  liquid  with  an  agreeable  odour,  boiling  at  120°  under  16  mm. 
pressure  and  having  a  sp.  gr.  l'OOl  at  18°.  afy-Tribromoheptane, 
C7H13Br3,  prepared  by  heating  the  alcohol  with  acetic  acid  and 
hydrobromic  acid  in  sealed  tubes  at  100°,  is  a  viscous  liquid,  solidify¬ 
ing  in  a  mixture  of  solid  carbonic  acid  and  acetone,  boiling  at 
184 — 185°  under  19  mm.  pressure,  and  having  a  sp.  gr.  T775  at  18°. 
abrj-Tri-iodoheptane,  C?H13I3,  obtained  by  the  action  of  hydrogen 
iodide  in  the  cold  on  the  alcohol,  is  a  slightly  coloured,  viscous  liquid, 
having  a  sp.  gr.  2 '343  at  18°,  which  cannot  be  distilled  without  decom¬ 
position.  M.  A.  W. 

Halogenated  Aliphatic  Acids.  Wilhelm  Lossen  (Annalen, 
1905,  342,  112 — 155,  157 — 190). — It  has  been  shown  (Abstr.,  1893, 
i,  142)  that  both  dibromosuccinic  acid  and  isodibromosuceinic  acid,  the 
latter  more  easily,  are  converted  by  the  action  of  alkali  hydroxides 
into  acetylenedicarboxylic  acid,  a  fact  which  is  not  in  agreement  with 
Wisllcenus’s  views  as  to  the  stereoisomerism  of  the  two  dibromosuc¬ 
cinic  acids.  A  new  series  of  experiments  has  been  undertaken  with 
the  object  of  throwing  light  on  this  difference. 

[With  Robert  Eichloff.] — Chloro-  and  bromo-acetic  acids  were  con¬ 
verted  by  aqueous  or  alkaline  solutions  into  glycollic  acid  at  different 
temperatures,  and  the  velocity  of  the  hydrolysis  measured.  The 
change  is  accelerated  by  raising  the  temperature,  and  the  velocity  is 
greater  in  solutions  containing  molecular  proportions  of  the  acid  and 
the  base  than  in  aqueous  solutions.  Increase,  however,  in  the  concen¬ 
tration  of  the  alkali  greatly  hastens  the  velocity  of  the  reaction.  In 
dilute  solution,  the  free  acid  decomposes  far  more  rapidly  than  in  con¬ 
centrated  solution,  but  in  presence  of  alkali  the  reverse  is  the  case. 
Bromoacetic  acid  under  all  conditions  decomposes  more  rapidly  than 
chloroacetic  acid. 

Chloroacetic  acid  yields  not  only  glycollic  acid  but  also  diglycollic 
acid  when  boiled  with  bases,  the  particular  reaction  depending  on 
the  nature  and  quality  of  the  base.  Bromoacetic  acid  was  investigated. 
Normal  sodium  hydroxide  yields  only  glycollic  acid,  concentrated 
sodium  hydroxide  (1  molecule  of  base  to  1  of  acid)  gives  also  glycollic 
acid,  but  2  molecules  of  the  concentrated  base  yield  diglycollic  acid 
and  glycollic  acid  in  the  proportion  of  1  :2-8,  and  3  molecules  of  the 
base  gave  the  two  acids  in  the  proportion  of  1  :  1*7.  It  is  noteworthy 
that  potassium  hydroxide  in  place  of  sodium  hydroxide  increases  the 
proportion  of  diglycollic  acid.  Barium  hydroxide  in  neutral  solution 
converts  the  bromoacetic  acid  into  glycollic  acid,  but  if  two  equivalents 
of  the  base  are  present  for  every  equivalent  of  acid,  76  per  cent,  of 
diglycollic  acid  is  formed. 

When  boiled  with  water,  both  trichloro-  and  tribromo-acetic  acids  are 
decomposed  into  chloroform  and  carbon  dioxide.  If  the  decomposition 
is  effected  by  sodium  hydroxide  in  the  proportion  of  6  molecules  of 
base  to  1  of  acid,  the  reaction  is  represented  by  the  equation  : 

CC13-C02H  +  6NaOH  =  3NaCl  +  HC02Na  +  Na2C03  +  3H20. 

If  less  sodium  hydroxide  is  used,  the  two  reactions  occur  together. 

[With  Eugen  Kowski.] — a-Bromopropionic  acid  yields  both  lactic 
and  acrylic  acids,  behaving  in  the  manner  above  stated.  Barium 
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hydroxide  has  a  somewhat  different  action  from  sodium  hydroxide, 
giving  other  proportions  of  the  two  acids. 

/3-JBromopropionic  acid  yields  hydracrylic  and  acrylic  acids,  the 
latter  forming  a  larger  proportion  of  the  product  than  in  the  case  of 
a-bromopropionic  acid.  The  decomposition  also  takes  place  more 
rapidly.  This  fact  is  not  in  agreement  with  Wislicenus’  theory  as  to 
the  mechanism  of  the  elimination  of  hydrogen  haloids  from  organic 

H  Br 

compounds.  a-Bromopropionic  acid,  H*C — C — H,  should  yield 

H  C02H 

acrylic  acid  more  easily  than  /3-bromopropionic  acid,  which  has  either 
H  H  Br  H 

the  configuration  H*C — C — H  or  H'C — C — H  ;  the  first  configura- 
Br  C02H  H  002H 

tion  alone  would  yield  acrylic  acid,  whilst  the  second  would  give 
ethylene,  carbon  dioxide,  and  sodium  bromide. 

aa-Dibromopropionic  acid  gives  pyruvic  and  a-bromoacrylic  acids 
and  the  so-called  acryl-colloid ;  the  velocity  of  the  decomposition 
is  affected  by  bases  in  the  same  way  as  with  the  foregoing  substances. 
The  proportion  of  a-bromoacrylic  acid  decreases  with  increasing 
dilution  ;  it  crystallises  in  readily  volatile  plates  melting  at  68°,  and  is 
decomposed  by  exposure  to  the  air,  or  by  treatment  with  sodium 
hydroxide,  into  acetylene.  The  acryl-colloid  is  formed  only  in  acid 
solution  ;  it  consists  of  a  jelly  which,  when  dry,  has  the  composition 
and  is  completely  insoluble  in  water,  but  soluble  in  alkali 
hydroxides.  It  is  probably  a  polymeride  of  pyruvic  acid,  since  ether 
extracts  from  the  alkaline  solution  after  acidification  a  syrup  which 
combines  with  phenylhydrazine  yielding  the  phenylhydrazide  of 
pyruvic  acid. 

a/?-Dibromopropionic  acid  decomposes  more  rapidly  than  the  aa-iso- 
meride,  yielding  glyceric  acid  and  a-bromohydracrylic  acid,  together 
with  small  quantities  of  pyruvic  acid  or,  in  acid  solution,  of  acryl-col¬ 
loid.  According  to  Wislicenus’  theory,  the  aa-  should  decompose  more 
rapidly  than  the  a/3-acid,  since  it  can  exist  in  only  one  configuration, 
namely,  that  which  would  yield  bromohydracrylic  acid. 

[With  Hugo  Smelkus.] — The  main  product  of  the  decomposition  of 
a-bromobutyric  acid  is  hydroxybutyric  acid,  but  both  crotonic 
acid  and  s -diethyldigly  collie  ( butodiglycollic )  acid, 
C02H-CHEt-0-CHEt-C02H, 

are  also  formed.  The  latter  is  best  prepared  by  dropping  bromo- 
butyric  acid  on  to  solid  sodium  hydroxide,  mixing,  and,  after  acidify¬ 
ing  with  dilute  sulphuric  acid,  separating  the  oily  layer,  which  consists 
mainly  of  crotonic  acid,  and  then  extracting  the  new  acid  with  ether 
and  purifying  in  the  form  of  the  barium  salt.  The  acid  crystallises  at  a 
low  temperature  and  melts  at  26°;  it  boils  at  117°  under  11  mm. 
pressure.  The  normal  potassium  salt,  C8H1205K2,  crystallises  in 
hygroscopic  needles,  whilst  the  potassium  hydrogen  salt,C8H1305K,|H20, 
forms  rectangular  plates.  The  normal  sodium  salt,  C8H1205Na2,  crys¬ 
tallises  in  leaflets  or  needles,  and  the  acid  salt, 
2C8H1305Na,C8H1405,H20, 
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forms  needles.  The  ammonium  salt  crystallises  in  anhydrous  needles, 
the  calcium  salt,  C8H1205Ca,H20,  forms  microscopic  prisms,  the  barium 
salt,  C8H1205Ba,|H20,  prisms,  and  the  copper  salt,  C?H1205Cu,H20, 
pale  blue  needles  ;  when  anhydrous,  the  latter  is  deep  azure  blue.  The 
silver  salt,  C8H1205Ag2,  crystallises  in  quadratic  prisms,  and  the  lead 
salt,  C8H1205Pb,  is  amorphous. 

s -Diethyldiglycollimide,  C8H12Os!NH,  is  prepared  by  dry  distillation 
of  the  ammonium  salt,  and  is  a  fusible  solid  distilling  at  200 — 215°. 
s-Diethyldiglycollic  acid  can  be  distilled  under  diminished  pressure, 
but  at  the  ordinary  pressure  decomposes  into  carbon  monoxide  and 
propaldehyde  and  an  acid  which  appears  to  be  metameric  with 
a-hydroxybutyric  acid.  When  reduced  with  50  per  cent,  hydriodic  acid, 
s-diethyldiglycollic  acid  yields  butyric  acid  and  hydroxybutyric  acid. 

[With  Oscar  Gerlach.] — When  a-bromoisobutyric  acid  is  decom¬ 
posed  by  treatment  with  water  at  the  ordinary  temperature,  a  process 
which  requires  eighteen  months,  hydroxyisobutyric  acid  is  alone 
produced,  whereas  by  boiling  with  water  8  per  cent,  of  methylacrylic 
acid  is  also  formed;  14‘8  per  cent,  of  methylacrylic  acid  is  formed 
when  1  mol.  of  ANaOH  is  used  at  a  temperature  of  80°,  and  75  per 
cent,  when  4  mols.  of  25  per  cent,  sodium  hydroxide  are  employed. 

/3-Bromoisobutyric  acid  yields  only  methylacrylic  acid  under  all 
conditions.  Wislicenus’  theory  indicates  that  the  a-bromo-acid  would 
yield  methylacrylic  acid  rather  than  the  /?-bromo-acid. 

Zinc  methylacrylate ,  (C4H502)2Zn,  crystallises  in  prisms  and  readily 
polymerises  when  heated.  The  cadmium  salt  forms  small  aggregates, 
the  strontium  salt  needles,  and  the  lead  salt  prisms  or  plates  which 
polymerise  on  heating ;  the  copper  salt  is  a  pale  blue,  insoluble 
precipitate. 

[With  Fritz  Morschock  and  Carl  Dorno.] — Bromomethylacrylic 
acid  is  formed  when  ci£radibromometbylsuccinic  acid  is  boiled  with 
three  parts  of  water  for  four  hours.  Both  bromo-  and  fsobromo  meth- 
acrylic  acids  are  formed  when  a  neutral  solution  of  wiesodibromo- 
methylsuccinic  acid  is  warmed  at  60°,  care  being  taken  that  the 
solution  remains  neutral.  The  bromo-aeid  separates  first,  whilst  the 
isobromo-acid  can  be  extracted  with  ether.  isoBromomethylacrylic 
acid  crystallises  in  leaflets  melting  at  68°.  Both  acids  decompose  on 
heating  into  hydrogen  bromide,  carbon  dioxide,  and  allene.  When 
boiled  for  a  short  time,  the  fsobromomethylacrylic  acid  is  converted 
into  bromomethylacrylic  acid,  but  on  prolonged  boiling  with  aqueous 
sodium  hydroxide  both  acids  are  decomposed,  the  iso-acid  more  slowly, 
into  allylene.  Heating  of  the  calcium  salts  produces  allene  and 
allylene,  the  iso-acid  being  first  transformed  into  bromomethylacrylic 
acid.  This  change  is  also  effected  by  exposure  of  the  chloroform 
solution,  to  which  a  trace  of  bromine  has  been  added,  to  sunlight. 
The  silver  salts  of  both  acids  are  decomposed  on  boiling  with  water, 
that  of  bromomethylacrylic  acid  yielding  silver  bromide,  silver,  carbon 
dioxide,  and  propaldehyde.  The  silver  salt  of  the  iso-acid  changes 
more  rapidly  than  the  other  according  to  the  equation  C4H402BrAg  + 
H20  =  C3H0O  +  C02  +  AgBr.  Permanganate  oxidises  both  acids  to 
acetic  acid ;  a  similar  behaviour  of  the  two  acids  is  also  observed  when 
reduced  or  electrolysed. 
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[With  Carl  Dorno.] — Allene  yields  a  compound  with  aqueous  mer¬ 
curic  chloride,  which  has  the  composition  C6H803Cl6Hgfi  and  seems  to 
be  identical  with  the  substance  obtained  from  allylene  by  Kutscheroff 
(. Ber .,  1884,  17,  13).  In  order  to  distinguish  the  two  gases,  dependence 
is  especially  to  be  placed  on  the  fact  that  allylene  precipitates 
ammoniacal  silver  and  cuprous  solutions,  whilst  allene  does  not.  With 
alkaline  mercury  solutions,  allylene  gives  a  precipitate,  (C3H3)2Hg ; 
allene  does  not.  The  tetrabromide  of  allylene  is  liquid  and  that 
of  allene  a  solid  melting  at  0°.  K.  J.  P.  0. 


Action  of  Cyanoacetic  Acid  on  Crotonaldehyde.  Hugo 
Haerdtl  ( Monatsh .,  1905,  26,  1391—1402.  Compare  Braun,  Abstr., 
1896,  i,  594  ;  Doebner,  Abstr.,  1900,  i,  536). — a-Cyanosorbic  acid, 
CHMelCH‘CH!C(CH),C02H,  is  formed  by  heating  a  molecular 
mixture  of  crotonaldehyde  and  cyanoacetic  acid  in  an  atmosphere  of 
carbon  dioxide,  in  a  reflux  apparatus,  in  a  boiling  water-bath  for  six 
hours.  It  crystallises  from  water  in  stout,  yellow  needles,  6 — 8  mm. 
long,  softens  and  loses  carbon  dioxide  at  150°,  or  melts  and  decom¬ 
poses  at  163°  when  quickly  heated.  The  barium  salt, 
(C7H602N)2Ba,|H20, 

crystallises  in  nodular  aggregates.  With  bromine  in  chloroform 
solution,  the  cyano-acid  forms  the  additive  compound,  C7H702NBr2, 
which  separates  as  a  fine,  white,  crystalline  powder  and  melts  at 
154 — 156°.  When  heated  in  small  quantities  at  150 — 160°  until  the 
evolution  of  carbon  dioxide  ceases,  the  cyano-acid  forms  sorbonitrile, 
CHMelCH'CHICH'CN,  which,  when  freshly  distilled,  is  a  clear, 
mobile  liquid  ;  it  boils  at  50 — 60°  under  12  mm.  pi’essure  and 
gradually  decomposes  in  a  closed  vessel  with  formation  of  a  brown 
resin.  When  boiled  with  10 — 12  per  cent,  aqueous  potassium  hydr¬ 
oxide  in  a  reflux  apparatus,  the  cyano-acid  yields  a  brown,  amorphous 
substance,  C6Hg02(f),  which  is  soluble  in  pyridine  or  glaeial  acetic  acid, 
but  is  insoluble  in  aqueous  sodium  carbonate,  and  when  boiled  with 
aqueous  baryta  forms  a  barium  salt,  (C4H502)2Ba,  whilst  no  definite 
product  of  hydrolysis  could  be  obtained  by  heating  the  cyano-acid 
with  alcoholic  potassium  hydroxide,  dilute  hydrochloric  acid,  or  40  per 
cent,  sulphuric  acid.  G.  Y. 


General  Method  of  Synthesising  a/3-Trisubstituted  Glycidic 
Esters  and  Ketones.  Georges  Darzens  ( Compt .  rend.,  1905, 
141,  766 — 768.  Compare  Abstr.,  1905,  i,  116). — Ethyl  a-chloropro- 
pionate  readily  condenses  with  ketones  in  the  presence  of  sodium 
ethoxide  to  form  the  ethyl  esters  of  the  a/3-trisubstituted  glycidic 


These  are  colourless  liquids  with 


CRB/ 

acids  of  ‘he  type 

a  faint  odour,  yielding  on  hydrolysis  the  corresponding  acids,  which 
are  unstable  and  readily  break  down  into  carbon  dioxide  and  the 
corresponding  ketone,  the  latter  being  formed  probably  from  an 

intermediate  oxide  by  the  migration  of'  a  hydrogen  atom  (compare 

Eourneau  and  Tiffeneau,  this  vol.,  i,  20),  according  to  the  equations  : 

CRB  co  <CRR  XRR  =  CHRR'-COMe. 

ur  w2  +  ^CHMe ;  ^CIIMe 


'CMe-C02H 
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In  the  following  table  are  given  the  boiling  points  of  the  new  ethyl 
trisubstituted  glycidates  and  of  the  ketones  prepared  from  them, 
together  with  the  melting  points  of  the  semicar bazides  of  the  latter. 


Ketone. 


Boiling  point  of 
corresponding 
ethyl  glycidate. 


Boiling  point  of 
ketone. 


Melting 
point 
of  semi- 
carbazide. 


Pressure.  Pressure. 

Acetone .  80 — 82°  under  20  mm.  —  — 

Methyl  ethyl  ketone  ...  90 — 93  ,,  22  ,,  —  — 

Methyl  w-propyl  ketone  100 — 102  ,,  16  ,,  —  — 

Methyl  n-hexyl  ,,  152  ,,  28  ,,  100 — 103°  under  26  mm.  86 — 87° 

Methyl  n-heptyl  ,,  148 — 150  ,,  16  ,,  101 — 103  ,,  15  ,,  168 — 169 

Methyl  w-nonyl  „  174 — 175  ,,  15  ,,  132 — 135  ,,  15  ,,  78 — 79 

Acetophenone  .  151 — 154  ,,  22  ,,  102 — 104  ,,  20  ,,  172 — 173 

p-Tolyl  methyl  ketone..  160 — 162  ,,  19  ,,  116 — 118  ,,  22  ,,  184 — 185 


M.  A.  W. 


Preparation  of  Pure  Ethyl  Alkylmalonates.  Arthur 
Michael  (J.  pr.  Chem.,  1905,  [ii],  72,  537 — 554.  Compare  Abstr., 
1905,  i,  564,  855). — On  adding  ethyl  malonate  to  the  equivalent 
amount  of  50  per  cent,  aqueous  potassium  hydroxide,  cooled  to  —  10°, 
the  mixture  solidifies  owing  to  the  formation  of  ethyl  potassiomalonate, 
which  rapidly  decomposes  to  ethyl  potassium  malonate  and  alcohol. 
This  change  takes  place  immediately  when  ethyl  malonate  is  shaken 
with  1  per  cent,  aqueous  potassium  hydroxide. 

The  partial  hydrolysis  of  ethyl  ethylmalonate  takes  place  in  less 
than  one  minute  with  1  per  cent.,  in  three  minutes  with  4  per  cent., 
in  thirty  minutes  with  12  per  cent.,  and  only  to  the  extent  of  20  per 
cent,  in  thirty  minutes,  with  25  per  cent,  aqueous  potassium  hydr¬ 
oxide.  When  shaken  with  25  per  cent,  aqueous  potassium  hydroxide, 
a  mixture  of  ethyl  ethylmalonate  and  ethyl  malonate  develops  heat, 
and  if  extracted  with  ether  after  one  minute  yields  86  per  cent,  of 
the  ethyl  ethylmalonate  in  a  state  of  purity. 

Ethyl  diethylmalonate  undergoes  only  slight  hydrolysis  when  heated 
with  50  per  cent,  aqueous  potassium  hydroxide. 

The  propylmalonates  resemble  the  ethylmalonates  in  their  stability 
towards  alkali  hydroxides,  whilst  the  methylmalonates  undergo 
hydrolysis  more  easily,  ethyl  dimethylmalonate  being  hydrolysed 
rapidly  with  50  per  cent,  aqueous  potassium  hydroxide. 

These  differences  in  behaviour  are  utilised  in  the  detection  of  ethyl 
malonate  and  ethylmalonate,  the  presence  of  1  and  2  per  cent,  of 
which,  respectively,  causes  the  formation  of  a  white  precipitate  when 
ethyl  diethylmalonate  is  shaken  with  50  per  cent,  aqueous  potassium 
hydroxide,  and  of  ethyl  diethylmalonate,  small  percentages  of  which 
appear  as  drops  of  oil,  when  ethyl  ethylmalonate  or  malonate  is  shaken 
with  dilute  potassium  hydroxide. 

Application  of  these  tests  to  the  ethyl  ethylmalonates  obtained  by 
the  methods  used  by  previous  authors  shows  that  these  contain  varying 
quantities  of  ethyl  diethylmalonate  which  cannot  be  removed  by 
fractional  distillation  or  by  Schey’s  method  of  purification  {Bee.  Trav. 
chim 1897,  10,  357). 
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To  prepare  pure  ethyl  ethylmalonate,  the  crude  product  is  shaken 
with  25  per  cent,  aqueous  potassium  hydroxide  and  the  resulting  oil 
boiled  with  an  excess  of  the  same  reagent  in  a  reflux  apparatus. 
After  extracting  the  ethyl  diethylmalonate  with  ether,  the  solution 
is  again  boiled  with  a  further  quantity  of  potassium  hydroxide, 
neutralised  with  hydrochloric  acid,  and  treated  with  calcium  chloride. 
The  calcium  salt  obtained  in  this  manner  yields  pure  ethyl  ethyl¬ 
malonate,  which  boils  at  92°  under  10  mm.,  or  at  211°  (corr.)  under 
748  mm.  pressure,  and  has  a  sp.  gr.  1*004  at  20°. 

Ethyl  diethylmalonate  is  purified  by  boiling  with  50  per  cent, 
aqueous  potassium  hydroxide  ;  it  boils  at  228*5 —  229*5°  (corr.). 

Ethyl  methylmalonate,  prepared  by  the  action  of  methyl  iodide  on 
ethyl  sodiomalonate  and  purified  in  the  same  manner  as  ethyl  ethyl¬ 
malonate,  boils  at  198*5 — 199°  (corr.)  under  765  mm.  pressure. 
Ethyl  dimethylmalonate,  purified  by  shaking  with  a  small  quantity 
of  25  per  cent,  aqueous  potassium  hydroxide,  boils  at  196 — 196*5° 
(corr.)  under  753  mm.  pressure. 

Ethyl  propylmalonate  boils  at  225*5 — 226°  (corr.)  under  771  mm. 
pressure,  and  has  a  sp.  gr.  0*9897  at  25°/25°.  Ethyl  dipropylmalonate 
boils  at  248 — 249°  (corr.). 

Ethyl  methylmalonate  and  ethylmalonate  are  obtained  in  yields  of 
90  and  70  per  cent,  of  the  ethyl  malonate  used  when  mixtures  of 
ethyl  malonate  and  methyl  and  ethyl  iodide  respectively  are  shaken 
with  finely-divided  potassium  hydroxide.  Ethyl  dimethylmalonate  is 
formed  in  the  same  manner  from  ethyl  methylmalonate. 

When  shaken  with  ethyl  iodide  and  powdered  potassium  hydroxide, 
ethyl  acetoacetate  forms  ethyl  ethylacetoacetate  in  a  yield  of  70 — 80 
per  cent,  of  its  own  weight,  but  in  small  yields  in  presence  of  water. 
The  action  of  ethyl  iodide  and  potassium  hydroxide  on  ethyl  ethyl¬ 
acetoacetate  takes  place  only  slowly  and  incompletely.  G.  Y. 

Synthesis  of  Dihydrocamphoric  Acid.  Gustave  Blanc  ( Compt . 
rend.,  1905,  141,  1030 — 1032). — The  author  has  confirmed  the  con¬ 
stitution  ascribed  by  Martine  (Abstr.,  1902,  i,  629)  to  dihydro¬ 
camphoric  acid,  namely,  a-methyl-S-isopropyladipic  acid  (compare 
Perkin  and  Crossley,  Trans.,  1898,  73,  23),  by  its  synthesis  from  iso - 
propylsuccinic  anhydride  (Abstr.,  1904,  i,  369,  647  ;  1905,  i,  631).  iso- 
Propylsuccinic  anhydride  on  reduction  yields  a  mixture  of  a-  and 
/3-isopropylbutyrolactones,  from  which,  on  treatment  with  phosphorus 
pentabromide  and  subsequently  with  alcohol,  a  mixture  of  ethyl  y-bromo- 
a-  and  -/3-isopropylbutyrates  is  obtained,  of  which  the  a-isomeride 
condenses  with  ethyl  sodiomethylmalonate  to  form  a  tricarboxylic  ester. 
The  corresponding  free  acid  melts  at  158°,  losing  carbon  dioxide 
and  forming  a-methyl-S-isopropyladipic  acid,  according  to  the 
equations  : 

f''TTpr6.p(~) 

£h-CH>°  CO2Et-CHPr0-CH2-CH2Br 

C02Et*CHPr^-CH2-CH2*CMe(C02Et)0  — > 
C0oH*CHPr^CH2-CHo-CMe(C0,H)2“  — > 

"  C02H-CHPr^-C2H4-CHMe*C02H. 
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a-Methyl-S-fsopropyladipic  acid  has  all  the  properties  of  dihydro- 
camphoric  acid  except  that  it  is  racemic ;  dihydrocamphorie  acid,  con¬ 
trary  to  the  statement  of  Perkin  and  Crossley,  is  optically  active, 
having  [a]D  8°30'  according  to  measurements  made  by  Martine  at  the 
author’s  request.  a-isoPropyladipic  acid  melting  at  63°  is  obtained 
when  ethyl  sodiomalonate  is  substituted  for  ethyl  sodiomethylmalonate 
in  the  above  series  of  reactions.  M.  A.  W. 

Iron  Citrates.  Giuseppe  Siboni  ( Chem .  Centr.,  1905,  ii,  1623 — 1624; 
from  Boll.  Chim.  Farm.,  44,  625 — 637). — Ferrous  citrate,  prepared  by 
boiling  a  solution  of  citric  acid  with  iron  turnings  for  several  days 
and  concentrating  in  a  vacuum,  is  sparingly  soluble  in  water,  but  does 
not  crystallise  readily  owing  to  the  formation  of  the  more  soluble 
ferric  citrate.  If  oxidation  is  prevented,  the  citrate  separates  out 
even  in  the  presence  of  free  citric  acid  (compare  Martinotti  and 
Cornelio,  Abstr.,  1901,  i,  667).  Ferrous  citrate  is  very  readily  soluble 
in  ammonia,  forming  ferrous  ammonium  citrate  (loc.  cit.),  which 
decomposes  at  120°  and  is  readily  oxidised  in  solution,  but  is  more 
stable  in  the  presence  of  citric  acid  or  an  excess  of  acid  ferrous  citrate. 
Sodium  ferrous  citrate,  prepared  by  neutralising  crystalline  ferrous 
citrate  with  sodium  hydroxide,  is  more  suitable  for  therapeutic 
application  (compare  Baroni,  Giom.  Farm.  Chim.,  53,  145). 

Normal  ferric  citrate,  C6Hrj07Fe,3H20,  is  obtained  by  digesting 
freshly  precipitated  ferric  hydroxide  with  citric  acid  for  twenty-four 
hours  at  60 — 65°,  filtering,  and  evaporating  the  filtrate  at  50 — 60° ;  an 
anhydrous  salt  separates  from  the  aqueous  solution  in  the  form  of  a 
red  powder  on  the  addition  of  ether.  Ferric  citrate  has  an  acid  re¬ 
action,  and  when  treated  with  ammonia  forms  ammino-  and  ammonium 
salts..  The  monoammino- salt,  2C6H507Fe,NH3>  forms  a  slightly 
deliquescent,  red  powder,  which  has  an  acid  reaction  and  is  not 
suitable  for  subcutaneous  injection.  The  diammino- salt, 

2C6H507Fe,2NH3, 

prepared  by  the  action  of  ammonia  on  an  aqueous  solution  of  the 
preceding  salt  or  by  the  oxidation  of  ferrous  ammonium  citrate,  is 
brown  and  more  deliquescent  than  the  monoammino-salt.  The  triam- 
mino- salt,  2C6H507Fe,3NH3,  obtained  by  saturating  a  solution  of  ferric 
citrate  with  ammonia,  is  neutral  and  better  adapted  for  subcutaneous 
injection.  Ferric  ammonium  citrate,  H2(NH4)Fe2(C6H507)3,  prepared 
by  adding  a  solution  of  ammonia  to  a  solution  of  ferric  citrate,  forms 
thin,  yellowish-brown  scales,  is  very  deliquescent,  and  has  a  strong  acid 
reaction.  Ferric  diammonium  citrate,  H(NH4)2Fe2(C6H507)  3,  also 
obtained  by  the  action  of  ammonia  on  a  solution  of  ferric  citrate,  forms 
yellowish-green  scales  and  is  very  deliquescent.  Ferric  triammonium 
citrate,  (NH4)3Fe2(C6H507)3,  also  separates  in  bright  green  scales  and 
has  an  acid  reaction.  The  tetr a- ammonium  salt, 
(NH4)3Fe2(C6H507)s,NHs, 

prepared  by  neutralising  a  solution  of  ferric  citrate  with  ammonia  and 
evaporating  at  a  low  temperature,  crystallises  in  scales.  This  salt  is 
contained  in  the  preparation  described  in  the  German  Pharmacopoeia  ; 
the  preparations  of  the  Russian  and  Norwegian  Pharmacopoeias  should 
contain  9 ’21  and  17 '33  per  cent,  of  iron  respectively.  E.  YV.  W. 
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Laboratory  Notes.  [Diisobutyl  Ketone.  isoNitrosobenzyl- 
acetone.  isoButyryl-  and  taoValeryl-phenylhydrazines.  Erucic 
Acid.]  Giacomo  Ponzio  ( Gazzetta ,  1905,  35,  ii,  394 — 398). — 
Dmobutyl  ketone  (valerone),  CO(CH2*CHMe2)2,  prepared  by  the 
action  of  zinc  isobutyl  on  isovaleryl  chloride,  boils  at  164 — 166°  under 
741  mm.  pressure  and  gives  a  semicarbazone,  C10H21ON3,  crystallising 
from  light  petroleum  in  white  plates  melting  at  115°  (compare 
Schmidt,  Ber.,  1872,  5,  600  ;  Williams,  Trans.,  1879,  35,  130). 

isoNitrosobenzylacetone  can  be  obtained  readily  and  in  good  yield  by 
adding  isoamyl  nitrite  and  benzylacetone  to  alcoholic  sodium  ethoxide 
and  subsequently  washing  the  alkaline  solution  with  ether  and 
saturating  it  with  carbon  dioxide.  It  crystallises  from  light  petroleum 
in  long,  shining  needles  melting  at  80 — 81°  (compare  Ceresole,  Abstr., 
1883,  41). 

With  phenylhydrazine,  isobutyryldinitroethane  yields  isobutyryl- 
phenylhydrazine,  whilst  isovaleryldinitroethane  gives  isovalerylphenyl- 
hydrazine,  aa-dinitroethane  being  formed  in  both  cases. 

On  passing  dry  hydrogen  bromide  into  a  cold  acetic  acid  solution  of 
erucic  acid,  the  latter  is  converted  partly  into  the  isomeric  piano- 
symmetric  brassidic  acid  and  partly  into  b'omobehenic  acid,  C22H4302Br, 
which  crystallises  from  alcohol  in  white  prisms  melting  at  39 — 40°. 

T.  H.  P. 

Digitoxose.  Heinrich  Kiliani  {Ber.,  1905,  38,  4040 — 4043. 
Compare  Abstr.,  1899,  i,  932). — Digitoxose  is  considered  now  to  have 
the  constitution  OH-CHMe-CH(OH)-CH(OH)-CH2*CHO.  It  is  an 
aldehyde,  as,  on  oxidation  with  bromine  in  aqueous  solution  and  re¬ 
moval  of  the  hydrogen  bromide  which  is  formed  by  means  of  silver 
oxide,  it  yields  a  solution  containing  the  lactone  of  digitoxonic  acid  ; 
this,  when  boiled  with  calcium  carbonate,  forms  calcium  digitoxonate, 
(C0HnO5)2Ca,  which  is  precipitated  as  a  glutinous  mass. 

As  digitoxosecarboxylic  acid  also  forms  a  lactone,  two  of  the  hydroxyl 
groups  of  digitoxose  must  be  in  the  /?-  and  y-positions,  whilst  the 
S-position  of  the  third  hydroxyl  is  shown  by  the  conversion  of 
calcium  digitoxonate  into  afi-dihydroxyglutaric  acid  when  it  is 
oxidised  with  concentrated  nitric  acid  under  cooling  with  ice,  and 
finally  at  35 — 37°.  The  acid  is  isolated  in  the  form  of  its  calcium 
salt,  C5H606Ca,  which  is  precipitated  from  its  aqueous  solution  by 
means  of  alcohol,  and  on  liberation  from  this,  as  its  lactone,  C5HfiOr). 
This  is  obtained  as  an  oil,  which,  after  some  time,  solidifies  when 
stirred;  it  commences  to  soften  at  about  115°,  melts  at  120°,  and 
differs  from  the  previously  known  dihydroxyglutaric  acids  in  that 
after  cooling  and  resolidification  it  melts  sharply  at  120°  (compare 
Kiliani  and  Herold,  Abstr.,  1905,  i,  739 ;  Kiliani  and  Loeffler,  858) ; 
it  is  slightly  dextrorotatory  in  7*8  per  cent,  solution  in  a  2  dcm.  tube. 

G.  Y. 

Mineral  Compounds  which  may  possess  the  Role,  like 
Diastase,  of  Liquefying  Malt.  Jules  Wolff  ( Compt .  rend-.,  1905, 
141,  1046 — 1048). — Starch  (25  grams)  was  treated  with  50  c.c.  of  a 
solution  containing  0-l  per  cent,  of  potassium  permanganate  and 
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10 — 15  per  cent,  of  sulphuric  acid  (or  6 — 7  per  cent,  of  hydrochloric 
acid)  for  1^  to  2  hours,  washed  with  distilled  water,  and  dried  at  30°. 
The  starch  underwent  no  appreciable  change  in  appearance  or  weight, 
and  when  treated  with  malt  or  acids  yielded  the  same  products  as 
ordinary  starch.  When,  however,  a  small  amount  of  a  basic  sub¬ 
stance  (ammonia,  alkaline  oxides,  &c.)  is  present  and  the  temperature  is 
raised  to  70°,  it  liquefies  immediately.  Acids,  neutral  salts,  and  acid 
phosphates  have  no  action. 

When  the  starch,  treated  as  described,  is  mixed  with  distilled  water, 
the  liquid  is  slightly  acid  (to  phenolphthalein).  The  liquefaction  does 
not,  however,  occur  exactly  at  the  point  when  the  acid  is  just  neutral¬ 
ised,  but  may  take  place  both  in  slightly  acid  and  in  slightly  alkaline 
conditions. 

The  change  produced  in  the  starch  is  not  due  to  the  removal  of 
mineral  salts.  N.  H.  J.  M. 

Liquefying  and  Saccharifying  Actions  on  Starch.  Paul 
Petit  ( Compt .  rend.,  1905,  141,  1247 — 1249.  Compare  preceding 
abstract). — Infusions  of  malt  behave  like  guaiacol  towards  ferrous, 
ferric,  manganous,  and  manganic  compounds.  Ferric  and  manganic 
compounds  of  malt  infusion  are  reduced  by  hydrogen.  A  known 
volume  of  sodium  hydroxide  solution  is  added  to  the  infusion  contain¬ 
ing  the  aluminium  compound  in  an  atmosphere  of  hydrogen.  The 
soda  is  then  exactly  neutralised  with  acetic  acid  and  tincture  of 
guaiacol  added.  No  coloration  is  produced  ;  addition  of  a  drop  of 
hydrogen  peroxide  at  once  produces  a  strong  blue  colour. 

A  solution  of  commercial  albumin  (0’25  per  cent.)  was  shaken  with 
a  mixture  of  equal  parts  of  ferrous,  ferric,  and  manganous  oxides  and 
filtered.  The  solution,  which  after  a  time  became  turbid,  was  again 
filtered.  The  clear  liquid  shows  the  same  reaction  with  tincture  of 
guaiacol  as  malt  infusion,  and  it  also  liquefies  starch,  the  action  being 
accelerated  by  addition  of  asparagine.  In  presence  of  asparagine, 
there  is  also  a  slight  saccharification.  N.  H.  J.  M. 

Starch,  Glycogen,  and  Cellulose.  Zdenko  H.  Skraup  [and,  in 
part,  E.  Geinsperger,  E.  von  Knaffl-Lenz,  Franz  Menter,  and  H. 
Sirk]  ( Monatsh .,  1905,  26, 1415  — 1472). — Soluble  starch  was  suspended 
in  eight  times  its  weight  of  acetic  anhydride  saturated  with  hydrogen 
chloride  at  —20°;  after  fourteen  days  at  the  laboratory  temperature, 
the  chief  product  was  chlorononadeca-acetylerythrodextrin  ;  after  two 
months,  an  amorphous  substance,  having  the  composition  of  acetyl- 
chloromaltose  ;  and  after  four  months,  tetra-acetylchlorodextrose. 

Chlorononadeca-acetylerythrodextrin,  (C6H^05)fiClAc19,  is  soluble  in 
benzene,  but  insoluble  in  light  petroleum,  has  [a]D  + 186-20°,  and 
when  treated  with  silver  acetate  in  glacial  acetic  acid  solution  yields 
the  icosa-acetyl  derivative,  (C6H-rO5)5(Cf)H7O6)Ac20,  which  sinters  at 
110°  and  has  [a]D  +  145’3°.  When  hydrolysed  by  means  of  2 N 
alcoholic  potassium  hydroxide,  under  cooling  with  snow,  it  yields 
erythrodextrin,  having  [a]D  +  160’8°.  The  product  obtained  on  shak¬ 
ing  soluble  starch  with  acetic  anhydride,  saturated  with  hydrogen 
chloride  at  0°.  for  seven  hours  in  a  sealed  tube  at  40°  is  a  mixture  of 
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acetylchloro-derivatives  of  the  starch  and  its  decomposition  products. 
When  purified  by  precipitation  from  its  benzene  solution  by  light 
petroleum  and  by  ether,  the  acetylchloro-AeTi\a,t\ve  of  soluble  starch 
contains  0268  per  cent,  of  chlorine,  from  which  its  molecular  weight 
is  calculated  as  13230.  It  sinters  at  170°,  becomes  brown  at  240 — 250°, 
decomposes  with  evolution  of  a  gas  at  270°,  does  not  give  a  coloration 
with  iodine,  and  when  hydrolysed  with  2iV  alcoholic  potassium 
hydroxide  yields  soluble  starch.  The  minimum  formula  for  soluble 
starch  must  be,  therefore,  (C0Hl0O5)4(._50.  When  heated  on  the 
water-bath  with  silver  acetate  in  glacial  acetic  acid  solution,  the 
acetylchloro-derivative  of  soluble  starch  yields  Pregl’s  triacetyl-soluble 
starch  (Abstr.,  1902,  i,  136)  and  a  substance  which  has  [a]D  151°,  and 
must  contain  acetyl  derivatives  of  the  decomposition  products  of 
soluble  starch,  as  on  hydrolysis  it  yields  a  substance  which  gives  a 
violet  coloration  with  iodine. 

The  action  of  acetic  anhydride  saturated  with  hydrogen  chloride  at 

—  12°  on  glycogen  at  the  laboratory  temperature  for  twenty  hours 
leads  to  the  formation  of  an  acetylchloro-coviv^owndL,  which  contains 
0-15  per  cent,  of  chlorine  and  has  the  molecular  weight,  calculated 
23630,  observed  about  25000.  It  is  a  white,  amorphous  substance,  is 
readily  soluble  in  benzene,  chloroform,  glacial  acetic  acid,  ethyl  acetate, 
or  acetone,  and  when  shaken  with  silver  acetate  in  glacial  acetic  acid 
solution  forms  the  trio, cetyl  derivative,  (CGH705Ac3)a;,  which  sinters  at 
165°,  becomes  opaque  at  180°,  and  melts  at  240°.  It  has  [a]D  +  132-34°, 
and  on  hydrolysis  yields  a  substance,  (CGH10O5),00,  which  has  [a]D192T°, 
and  is  more  soluble  than  glycogen,  which  has  [a]D  196-6°. 

The  action  of  acetic  anhydride  saturated  with  hydrogen  chloride  at 

-  15°  on  cellulose  (a)  for  forty-eight  hours  leads  to  the  formation  of 

a  brown,  amorphous  derivative,  (CgH7O2)34(OAc)101C1,  which  on 
hydrolysis  with  alcoholic  potassium  hydroxide  yields  cellulose, 
(OcH10O5)34,  ( b )  or  for  fourteen  days,  leads  to  the  formation  of  hepta- 
acetylchlorocellobiose,  which  melts  at  195°  and  has  [a]D  +  75-21°. 
Hepta-acetylchlorocellobiose,  prepared  from  cellobiose  acetate  (Skraup 
and  Konig,  Abstr.,  1902,  i,  35),  melts  at  195°  and  has  [a]D  +  74-87°. 
When  warmed  with  silver  acetate  and  glacial  acetic  acid,  it  yields  an 
acetate,  which  melts  at  200°,  has  [a]D  -  30-05°,  and  is  not  identical  with 
cellobiose  acetate,  which  melts  at  228°  and  has  [a]D  +  43-64°.  On 
hydrolysis  with  alcoholic  potassium  hydroxide,  the  acetate  melting  at 
200°  yields  a  brown  mass,  which  does  not  deposit  cellobiose  on  solution 
in  water  and  addition  of  a  crystal  of  that  substance.  G.  Y. 


Decomposition  of  Nitrocellulose  at  Temperatures  below 
that  of  Ignition.  Alexis  V.  Saposchnikoff  and  W.  Jagellowitsch 
(J.  Puss.  Phys.  Chem.  Soc.,  1905,  37,  822 — 828.  Compare  Abstr., 
i904,  i,  799). — The  authors  have  determined  the  velocities  of  decom¬ 
position,  at  different  temperatures  below  that  of  ignition,  of  ordinary 
pyroxylin  having  the  composition  C24H29(N03)1109  by  measuring  the 
volumes  of  gas  evolved  in  definite  time  intervals.  The  volume-time 
curves  for  temperatures  from  120°  to  135°  are  widely  different  in 
character  from  those  obtained  at  140 — 150°,  but  both  exhibit  points  of 
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inflexion  corresponding  with  maximal  values  of  dvjdt  ( v  —  volume  of  gas 
and  t  =  time)  ;  the  relation  between  these  maximal  velocities  and  the 
temperature  is  expressed  by  the  following  equations  :  (1)  between  120° 
and  135°,  (dv/dt)m^ .=  -  222  +  0-019227 ;  (2)  between  135°  and  150°, 
(dv/dt)mAX,  =  -  64-22  +  0-4877.  At  150°,  the  decomposition  of  the 
pyroxylin  is  represented  by  the  equation  :  C24H29(N03)n09  =  6‘27C02  + 
3-58CO  +  5-37NO  +  2‘71N2  +  8H20  +  C14.16Hw018.5Na5ri,  and  at  120°  the 
products  are 

2-3lC02  +  1 -75CO  +  2-06NO  +  2-7N2  +  14-41 H20  +  C19.94H02O19.16N3.56. 
At  temperatures  above  135°,  the  solid  residue  contains  practically  no 
nitrogen,  whilst  at  lower  temperatures  about  25 — 30  per  cent,  of  the 
nitrogen,  but  very  little  hydrogen,  remains  in  the  undecomposed  matter. 

T.  H.  P. 


Behaviour  of  Vegetable  and  Animal  Textile  Fibres  with 
Solutions  of  Metallic  Salts.  W.  Schellens  (Arch.  Pharm.,  1905, 
243,  617 — 627). — One  gram  of  the  fibre  was  allowed  to  remain  for 
several  days  in  50  c.c.  of  the  solution  of  the  metallic  salt.  The  total 
amount  of  salt  taken  up  was  in  part  merely  adsorbed  by  the  fibre ;  this 
was  removed  by  washing  and  boiling  with  water  until  the  wash-water 
no  longer  gave  any  reaction  of  either  constituent  of  the  salt ;  the 
amount  then  remaining  “  fixed  ”  in  the  fibre  was  determined  if  possible 
(compare  Zacharias,  Abstr.,  1902,  i,  725).  The  amounts  are  expressed 
as  percentages  of  the  weight  of  the  fibre.  As  a  rule,  it  is  either  the 
base  or  the  acid  of  the  salt  that  is  taken  up  ;  proportionately  more  is 
taken  up  out  of  dilute  solutions  as  compared  with  strong  ones,  and  the 
amount  taken  up  is  greater  as  the  extent  to  which  the  salt  is  hydrolysed 
is  greater ;  in  no  case  was  a  coloration  of  the  fibre  observed. 

With  ferric  chloride,  the  following  results  were  obtained,  in  which 
the  numbers  refer  to  the  weight  of  iron  fixed  from  solutions  containing 
1  and  0-l  per  cent,  of  iron  respectively  :  cotton-wool,  0T12,  O'llfl; 
filter-paper,  0'23,  0T23  ;  precipitated  cellulose,  0T 12,  0T 12  ;  woolly 
fibre  from  the  seeds  of  Eriodendron  cmfractuosum,  l'Ol,  0'56  •  jute, 
056,  044 ;  raw  silk,  0'67,  067  ;  yellow  Japanese  silk  (organsin), 
0‘67,  0-615  ;  precipitated  silk,  024 ;  wool,  084,  0'36.  From  alco¬ 
holic  ferric  chloride  and  from  aqueous  ferric  acetate,  more  iron  is 
fixed,  corresponding  with  the  greater  hydrolysis  (Schaer,  Abstr.,  1901, 
ii,  603).  The  case  of  wool  and  ferric  acetate  is  exceptional,  however, 
less  iron  being  fixed  than  from  aqueous  ferric  chloride  of  equivalent 
strength.  Mercury  is  taken  up  by  the  fibres  from  aqueous  mercuric 
chloride,  and  also  from  aqueous  mercuric  cyanide  to  a  smaller  extent ; 
only  a  small  portion  is  fixed,  however.  From  aqueous  mercuric 
acetate,  large  quantities  of  mercury  are  taken  up,  amounting  to  12*3  in 
the  case  of  wool.  Lead  is  also  taken  up  from  the  aqueous  nitrate ; 
some  of  it  is  fixed  in  the  case  of  Eriodendron,  silk,  and  wool,  none  in 
the  case  of  cotton-wool  and  paper.  Chromium  trioxide  is  taken  up 
from  aqueous  potassium  dichromate,  and  iodine  (iodide  ?)  from  aqueous 
potassium  iodide.  Potassium  nitrate  in  aqueous  solution  is  reduced  to 
nitrite  or  even  further ;  in  the  case  of  silk  and  wool  in  a  O’Ol  per  cent. 
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solution,  neither  nitrate  nor  nitrite  could  be  detected  after  eight  days, 
and  in  the  first  case  the  solution  had  become  alkaline,  not  so  in  the 
other.  C.  F.  B. 


Mixed  Triammine  Cobalt  Salts  containing  Ethylenediamine 
and  Ammonia.  Alfred  Werner  and  Ad.  Grun  ( Ber 1905,  38, 
4033 — 4040.  Compare  Werner,  Zeit.  anorg.  Chem.,  1895,  8,  174 ; 
Jorgensen,  Abstr.,  1897,  ii,  41,  453). — Trinitrocobaltethylenediamine- 
ammine,  (N02)3Co(NH8)C2H4(NH2)2,  is  prepared  by  adding  ethylene¬ 
diamine  to  a  solution  of  Erdmann’s  sodium  tetranitrodiamminecobalt 
at  60°  ;  it  crystallises  in  brown  leaflets  or  long,  broad,  feathery  needles, 
is  stable  towards  cold  hydrochloric  acid,  but  when  warmed  with  the 
acid  is  converted  into  dichloroaquocobaltethylenediamineammine  chloride, 
[Cl2(OH2)Co(lSrH3)C2H4(NHo)2]Cl,  which  crystallises  iu  small,  greenish- 
black,  slightly  dichroic  needles,  dissolves  in  ice-cold  water  to  form  a 
green  solution  which  becomes  blue,  and  on  dilution  red  ;  silver  nitrate 
precipitates  the  total  chlorine  from  the  aqueous  solution  as  silver 
chloride.  When  heated,  the  neutral,  aqueous  solution  deposits  cobalt 
hydroxide ;  hot  hydrochloric  acid  decomposes  the  chloride  with 
formation  of  “ethylenediamine  ehlorocobaltoate,”  which  separates  in 
blue  leaflets.  The  action  of  sodium  nitrite  on  the  chloride  leads  to 
the  formation  of  trinitrocobaltethylenediamineammine.  The  nitrate, 
[Cl2(OH2)Co(NH3)C2H4(NH2)2]N03,  is  formed  by  treating  the  chloride 
with  nitric  acid  of  sp.  gr.  T4  ;  it  crystallises  in  green  scales  having  a 
metallic  lustre  and  is  extremely  soluble  in  water. 

Chlorodiaquocobaltethylenediamineammine  oxalate, 
[Cl(OH2)2Co(NH3)C2H4(NHe)2]C204, 
is  formed  by  heating  the  chloride  of  the  dichloroaquo-compound  with 
oxalic  acid  in  aqueous  alcoholic  solution  ;  it  crystallises  in  glistening, 
blue  leaflets,  is  moderately  soluble  in  hot  water,  when  treated  with 
hydrochloric  acid  in  aqueous  solution  yields  the  dichloroaquochloride 
from  which  it  is  formed,  and  gives  a  precipitate  of  calcium  oxalate 
with  calcium  chloride  in  ammoniaeal  solution.  It  forms  silver  chloride 
only  slowly  with  silver  nitrate  in  aqueous  solution,  and  when  heated  at 
105°  loses  H20. 

Chlorobromoaquocobaltethylenediamineammine  bromide, 
[01Br(OH2)Co(KHs)C2H4(NH2)2]Br, 
formed  by  the  action  of  hydrobromic  acid  of  sp.  gr.  1*49  on  the  dichloro¬ 
aquochloride,  crystallises  in  small,  olive-green  needles,  sinters  and 
loses  H20  at  105°,  forming  a  yellow  crust  which  dissolves  in  water  to 
form  a  yellow  solution,  and  forms  a  sparingly  soluble  iodide  with 
aqueous  potassium  iodide  and  an  easily  soluble,  light  green  nitrate 
with  concentrated  nitric  acid.  When  warmed  with  water  and  treated 
with  an  equal  volume  of  hydrobromic  acid  of  sp.  gr.  1'49,  it  forms 
dibromoaquocobaltethylenediamineammine  bromide, 

[Br2(OH2)Co(NH3)C2H4(NH2)2]Br, 

which  crystallises  in  small,  stellate  aggregates  of  needles,  showing 
strong  dichroism  from  bluish-black  to  brown,  forms  a  green  powder 
when  finely  divided,  and  dissolves  in  water  to  a  brown  solution. 

G.  Y. 
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Amides  of  a-  and  /3-Aminopropionic  Acids.  Antoine  P.  N. 
Franchimont  and  H.  Friedmann  ( Proc .  E.  Akad.  Wetensch.  Amster¬ 
dam,  1905,  8,  475 — 477). — a-Aminopropionamide, 

NH2-CHMe*CONH2, 

crystallises  from  alcohol  in  needles,  is  very  soluble  and  hygroscopic 
and  melts  at  62°  ;  it  gives  a  crystalline  hydrochloride,  a  crystalline, 
orange-red  platinichloride,  and  a  yellow  picrate  melting  at  199°. 

fi-Aminopropionamide,  NH2'CH2*CH2-C(>NH2,  is  very  hygroscopic 
and  soluble,  but  was  purified  by  precipitating  the  methyl -alcoholic  solu¬ 
tion  with  ether  and  forms  beautiful  crystals  melting  at  41°. 

Neither  compound  is  identical  with  the  supposed  aminopropionamide 
isolated  from  urine  by  Baumstark  in  1873.  T.  M.  L. 

Configuration  of  Stereoisomerie  Chromium  Salts.  Paul 
Pfeiffer  [with  A.  Trieschmann]  ( Annalen ,  1905,  342,  283 — 305. 
Compare  Abstr.,  1905,  i,  33). — It  was  shown  ( loc .  cit.)  that  two  series 
of  isomeric  chromium  compounds  could  be  obtained  and  converted  into 
two  corresponding  series  of  stereoisomerie  oxalates  by  treatment  with 
potassium  oxalate.  Thus,  violet  dichlorodiethylenediaminechromium 
chloride  yields  red  crystals  of  an  oxalate,  Cr2(C204)3,3En,  where  En  = 
ethylenediamine.  The  isomeric  green  salt,  on  the  other  hand,  gives  a 
violet  compound,  Cr2Cl2(C204)2,3En. 

A  constitution  for  the  red  salt,  Cr2(C204)3,3En,  may  be  obtained  by 
considering  it  as  formed  from  any  two  of  the  complex  ions,  (En3Cr)*”', 
(En2CrC204)\  [EnCr(C204)2]',  or  [Cr(C204)3]'" ;  four  formulae  are  pos¬ 
sible,  (En3Cr)[Cr(C204)3],  (En2CrC204)[EnCr(C204)2],  and  two  formulae 
which  imply  a  double  molecular  weight,  (EnqCr)[EnCr(C90.)9]o, 
and  (En2CrC204)3[Cr(C204)3]. 

Since,  however,  the  red  salt  reacts  with  concentrated  hydrobromic 
acid  yielding  the  oxalodiethylenediaminechromium  bromide, 

(En2CrC204)Br, 

identical  with  the  salt  described  by  Werner  and  Schwarz,  the  formulae 
(En2CrC204)[EnCr(C204)2]  and  (En2CrC204)3[Cr(C204)3]  are  alone 
possible.  If  the  red  salt  is  treated  with  potassium  iodide,  the  in¬ 
soluble  oxalodiethylenediaminechromium  iodide,  (En2CrC204)I,  separ¬ 
ates,  whilst  the  soluble  potassium  dioxaloethylenediaminechromate, 
[EnCr(C204)2]K,  remains  in  solution,  and,  on  adding  excess  of 
potassium  iodide  solution,  is  thrown  down  as  the  double  salt, 
[EnCr(C204)2]K,KI,2H20.  These  facts  are  in  favour  of  the  formula 
(En2CrC204)[EnCr(C204)2]  for  the  red  salt. 

The  red  salt  was  then  synthesised  from  the  oxalodiethylenedi¬ 
aminechromium  bromide,  (En2CrC204)Br,  and  the  potassium  salt, 
[EnCr(C204)2]K,  which  were  mixed  in  concentrated  aqueous  solution ; 
the  red  salt  must  therefore  be  called  oxalodiethylenediaminechromium 
dioxaloethylenediaminechromate. 

The  isomeric  salt,  (EngCr)[Cr(C204)3],  was  obtained  from  triethylene- 
diaminechromium  chloride,  (EngCr)01g,  and  potassium  oxalochromate, 
[Cr(C204)3]K3 ;  it  crystallised  in  green,  lustrous  leaflets  with  6  or 
7H20,  and  was  decomposed  by  a  concentrated  solution  of  potass¬ 
ium  iodide  into  the  iodide,  (En3Cr)I3,  and  the  oxalochromate, 
[CMOPJJK, 
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The  violet  salt,  Cr2Cl2(C204)2,3En,  has  an  analogous  constitu¬ 
tion,  (En2CrCl2)[EnCr(CJ204)2],  and  is  dichlorodiethylenediamine- 
chromium  dioxaloethylenediamineckromate.  With  concentrated  nitric 
acid,  it  yielded  the  green  nitrate,  (En2CrCl2)N03,  and  it  can  be 
synthesised  from  dichlorodiethylenediamineehromium  chloride  and 
potassium  dioxaloethylenediaminechromate, 

(En2CrCl2)Cl  +  [EnCr(C204)2]K  =  (En2CrCl2)[EnCr(C204)2]  +  KC1. 
Further,  the  analogous  violet  cobalt  salt,  (En2CoCl2)[EnCr(C204)2],  was 
prepared  and  crystallised  in  leaflets. 

The  reactions  between  potassium  oxalate  and  the  violet  dichloro- 
diethylenediaminechromium  salts  is  thus  represented  : 

(En2CrCl2)'  +  (C204)"  =  (En2CrC204)‘  +  2C1' ;  (EmCrCLOA  +  (C204)" 
=  [EnCr(C204)2]'  +  En  ;  (En2CrC904)'  +  [EnCr(C204)2]'  = 

(En2CrC204)[EnCr(C204)2]. 

The  reactions  between  potassium  oxalate  and  the  green  dichloro- 
salt  are,  on  the  other  hand,  to  be  represented  : 

(En2CrCl2)‘  +  2(C204)"  =  [EnCr(C204)9T  +  2C1'  +  En;  (En2CrCl0V  + 
[EnCr(C204)2]'  =  (En2CrCl2)[EnCr(C204)2l. 

In  the  case  of  both  salts,  the  oxalo-group  replaces  the  chlorine  of 
the  positive  ion,  En2CrCl2,  in  the  green  salt,  converting  it  into  the 
negative  dioxalo-ion,  EnCr(C204)2,  but  in  the  case  of  the  violet  salt 
also  giving  the  mono-oxalo-positive  ion,  En2CrC204. 

It  is  pointed  out  that  all  these  observations  are  in  agreement  with 
the  view  that  the  two  series  of  salts  are  stereoisomeric.  K.  J.  P.  O. 


Resolution  of  Leucine  into  its  Optically  Active  Components 
by  means  of  its  Formyl  Derivative.  Emil  Fischer  and  Otto 
Warburg  ( Ber.,  1905,  38,  3997 — 4005.  Compare  Abstr.,  1900,  i, 
646). — Formyl-leucine,  C7H1303N,  prepared  by  heating  leucine 
repeatedly  with  98 -5  per  cent,  formic  acid  and  washing  carefully  so  as 
to  remove  unchanged  leucine,  softens  at  about  112°  and  melts  at 
115 — 116°  (corr.);  it  crystallises  from  water  in  microscopic 
octahedra,  and  is  converted  by  phosphorus  pentachloride  into  a  formyl- 
leucyl  chloride,  C4H9,CH(NH,CHO),COCl,  which  is  a  colourless, 
indistinctly  crystalline  powder. 

Formylglycine,  CHO'NH’CHo’COgH,  prepared  by  the  action  of 
formic  acid  on  aminoacetic  acid,  crystallises  from  water  or  alcohol, 
softens  at  149°,  and  melts  and  decomposes  at  153 — 154°  (corr.). 

When  formyl-leucine  is  heated  with  an  alcoholic  solution  of  brucine, 
the  brucine  salt  of  formyl-eZ-leucine  separates  in  a  nearly  pure  state, 
and,  on  decomposing  the  latter  with  A-sodium  hydroxide,  formyl- d- 
leucine  is  obtained  ;  it  crystallises  from  water  in  long,  thin  prisms, 
melts  at  141 — 144°  (corr.)  and  has  [a]D  +18’8°  at  20°  in  10  per  cent, 
alcoholic  solution.  FormylA-leucine ,  prepared  by  decomposing  the 
more  soluble  brucine  salt,  has  the  same  melting  point  as  the  d-form 
and  [a]D  -  18-5°  at  20°. 

To  hydrolyse  the  formyl-derivatives,  they  are  heated  with  10  per 
cent,  hydrochloric  acid,  the  excess  of  hydrochloric  acid  and  the  formic 
acid  removed  by  distilling  under  reduced  pressure,  and  the  active  amino- 
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acid  separated  by  adding  the  calculated  quantity  of  lithium  hydroxide 
in  alcoholic  solution.  c?-Leucine  has  [a]D  -  1 5 * 6°  at  20°,  whilst  Z-leucine 
has  [a]D  + 15-6°  at  the  same  temperature.  These  values  agree  fairly 
closely  with  those  obtained  with  the  active  leucines  prepared  from  the 
benzoyl-leucines  (Fischer,  loc.  cit.),  but  a  specimen  of  Meucine  prepared 
from  proteids  by  E.  Schulze  had  [a]D  -f  16‘9°.  On  the  other  hand,  d- 
leucine  obtained  from  the  urine  of  a  rabbit  to  which  inactive  leucine 
had  been  administered  had  [a]D  -  15-5°  at  20°.  If  the  value  obtained 
with  Schulze’s  product  corresponds  with  the  true  active  leucine,  the 
products  prepared  from  the  formyl  and  benzoyl  derivatives  must  con¬ 
tain  about  10  per  cent,  of  the  racemic  form.  W.  A.  D. 


Synthesis  of  Polypeptides.  X.  Polypeptides  of  the  Diamino- 
and  Hydroxyamino-acids.  Emil  Fischer  and  Umetaro  Suzuki 
{Ber.,  1905,  38,  4173 — 4196.  Compare  Abstr.,  1905,  i,  121). — Diamino- 
propionic  acid  dipeptide  is  obtained  as  a  tough,  gummy  mass  with  an 
alkaline  reaction  on  heating  the  hydrochloride  of  the  dimethyl  ester 
with  water  at  80°  ;  the  pierate  is  a  citron-yellow,  crystalline  powder, 
which  sinters  at  200°  and  melts  and  decomposes  at  222°  (corr.)  •  the 
crystalline  hydrochloride  decomposes  above  250°.  Inactive  lysyl-lysine, 
Ci2H20O3N4,  forms  a  yellow,  crystalline  pierate  which  sinters  at  170°, 
melts  at  185°  (corr.)  to  a  bright  brownish-red  oil,  and  decomposes  on 
further  heating  ;  the  hydrochloride  crystallises  in  short,  twin  prisms 
melting  at  about  205°  (corr.).  Histidine  anhydride  forms  a  pierate 
separating  in  stellar  aggregates  of  citron-yellow,  flat  crystals,  which 
when  heated  become  brown  at  235°  (corr.)  and  decompose  at  255° 
(corr.) ;  the  hydrochloride  crystallises  in  thin,  colourless  prisms 
aggregated  in  star-like  clusters,  which  melt  and  decompose  at  about 
320°  (corr.). 

Histidy l histidine,  CV2H1603N6,  forms  a  p>icrate  crystallising  in  citron- 
yellow  prisms  which  melt  at  165 — 175°. 

Arginine  methyl  ester  forms  a  citron-yellow,  crystalline  pierate , 
which  becomes  brown  at  200°  and  melts  and  decomposes  at  about  218° 
(corr.),  and  a  nitrate  crystallising  in  large  prisms  and  melting  at 
189°  (corr.). 

isoSerylisosei'ine  methyl  ester,  C7H1405N2,  forms  large  crystals  which 
begin  to  change  at  100°  and  are  completely  melted  at  180°. 

isoSerylisoserine  is  a  colourless  powder  which  sinters  at  220°  and 
decomposes  at  a  higher  temperature  ;  its  aqueous  solution  has  an  acid 
reaction. 

Serine  methyl  ester  is  a  colourless,  strongly  alkaline  syrup ;  the 
hydrochloride  forms  colourless,  transparent,  hexagonal  plates  melting  at 
about  114°  (corr.)  and  decomposing  above  this  temperature.  Serine 
anhydride,  C6H10O4N2,  is  obtained  either  as  microscopic,  four-sided, 
oblique  plates,  which  become  brown  at  265°  (corr.)  and  decompose  at 
280°  (corr.),  or  in  long,  narrow,  pointed  prisms  melting  at  226°  (corr.). 

Serylserine  is  obtained  as  a  mixture  of  two  isomerides ;  the  one 
present  in  greater  quantity  crystallises  in  stellate  leaflets  and  on  heat¬ 
ing  becomes  brown  at  200°  and  decomposes  at  210°  (corr.).  The  aqueous 
solution  is  strongly  acid  and  dissolves  copper  oxide  to  form  a  blue 
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solution.  The  hydrochloride  of  the  ester  crystallises  in  star-like 
aggregates  of  pointed  needles. 

A  method  of  preparing  arginine  from  edestin  is  described. 

E.  F.  A. 

Action  of  Carbamide  on  Compounds  of  Cyanoacetic  Acid. 
Gustav  Frerichs  and  L.  Hartwig  ( J '.  pr.  Chem.,  1905,  [ii],  72, 
489 — 510). — When  boiled  together,  carbamide  and  ethyl  cyanoacetate 

interact  to  form  an  ester,  C0<^^^C,CH2,C02Et,  which  crystallises 

from  water  in  long,  colourless  needles,  melts  and  decomposes  at  162°, 
has  the  solubility  1 : 8333  in  water  at  24°,  and  gives  a  blood-red 
coloration  with  traces  of  aqueous  ferric  chloride.  It  has  acidic 
properties,  liberates  carbonic  and  acetic  acids  from  their  salts,  and  in 
hot  aqueous  solution  dissolves  metallic  zinc  with  evolution  of 
hydrogen.  The  potassium,  CaH703N2K,2ET20,  ammonium , 

c6h7o3n2nh4, 

silver ,  and  copper ,  (C6H703N2)2Cu,2H20,  derivatives  are  described  ; 
the  aniline  compound,  C6H8OsK2,C6H7N,  crystallises  in  needles  and 
melts  and  decomposes  at  144 — 145°  ;  the  m -toluidine  compound, 

Ci3Hi703iSr3, 

crystallises  in  white  leaflets  and  melts  and  decomposes  at  143°  ;  the 
strychnine  compound,  C6H803N2,C21H2202N2,  crystallises  in  sheaves 
of  flat  needles  and  melts  and  decomposes  at  188°.  The  ester  does  not 
interact  with  benzaldehyde,  formaldehyde,  or  hydroxylamine  ;  on 
hydrolysis  with  alcoholic  potassium  hydroxide  or  aqueous  ammonia, 
it  yields  carbon  dioxide,  alcohol,  ammonia,  and  acetic  acid ;  when 
heated  with  25  per  cent,  hydrochloric  acid  in  a  reflux  apparatus,  it 
yields  pure  ammonium  chloride,  but  when  warmed  with  dilute  nitric 
acid,  a  mixture  of  ammonium  nitrate  aDd  oxalate.  With  bromine  in 
aqueous  solution,  it  forms  an  unstable,  oily  additive  compound, 

C6H803N2Br2, 

which  is  soluble  in  ether  and  liberates  iodine  from  potassium 
iodide. 

. — 

The  corresponding  methyl  ester ,  C0\-^jj^!C,CH2,C02Me,  is  formed 

by  heating  carbamide  with  methyl  cyanoacetate ;  it  crystallises  from 
water  in  colourless  leaflets  containing  1|H20,  melts  at  116°,  or  when 
anhydrous  at  128°,  gives  a  red  coloration  with  aqueous  ferric  chloride, 
and  is  slightly  more  soluble  than  the  ethyl  ester,  which  it  resembles  in 
its  chemical  properties.  The  potassium,  C5H503N2K,  ammonium, 
C5H503bT2NH4,  and  copper,  (C5H503N2)2Cu,|H20,  derivatives  are 
described ;  the  aniline  compound,  C5H603N2,C6H7bI,  crystallises  in 
white  leaflets  and  melts  at  120°  ;  the  m -toluidine  compound, 

forms  sheaves  of  slender  needles  and  melts  and  decomposes  at 
120 — 121°;  the  strychnine  compound,  C26H2805N4,  crystallises  in 
flat,  white  needles  and  melts  and  decomposes  at  211°.  The  methyl 
ester  forms  an  unstable  bromine  derivative  similar  to  that  obtained 
from  the  ethyl  ester.  G.  Y. 
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Mercuric  Oxycyanide.  Karl  Holdermann  [Arch.  Pharm.,  1905, 
243,  600 — 617.  Compare  Holdermann,  Abstr.,  1904,  i,  301,  and 
Richard,  J.  Pharm.  Chirn.,  1903,  18,  553). — By  dissolving  mercuric 
oxide  in  aqueous  mercuric  cyanide  and  crystallising  the  solution 
fractionally,  it  was  shown  that  only  one  oxycyanide  is  formed ;  this 
has  the  composition  Hg(CN)2,HgO.  It  is  never  possible  to  convert 
mercuric  cyanide  quantitatively  ioto  this  compound  ;  the  most  con¬ 
venient  method  of  separation  is  to  mix  the  cyanide  and  oxide  in 
equivalent  proportions  and  moisten  the  mixture  with  a  little  water 
in  a  conical  flask  ;  heat  the  mixture  for  four  hours  on  the  water-bath, 
replacing  the  water  as  it  evaporates  ;  extract  the  mass  with  boiling 
water  (500  c.c.  for  135  grams  of  cyanide  and  1 1  '5  grams  of  oxide); 
filter  the  solution,  and  allow  it  to  crystallise ;  in  these  circum¬ 
stances,  about  80  per  cent,  of  the  cyanide  is  obtained  as  oxycyanide. 

The  amount  of  oxide  in  a  sample  of  mercuric  oxycyanide  can  be 
determined  very  readily  and  accurately  by  adding  sodium  chloride  to 
a  solution  of  the  sample  and  titrating  the  oxide  with  W/10  hydro¬ 
chloric  acid  with  methyl-orange  as  indicator.  Commercial  oxycyanide 
contains  but  a  small  proportion  of  oxide. 

The  pure  oxycyanide  in  aqueous  solution  gives  no  yellow  coloration 
with  potassium  iodide,  but  an  almost  colourless,  crystalline  precipitate 
which  dissolves  in  excess  of  the  aqueous  potassium  iodide  forming  a 
colourless  solution.  Its  electrolytic  conductivity  is  even  less  than 
that  of  mercuric  cyanide.  The  antiseptic  action  ascribed  to  it  has 
been  observed  with  very  impure  samples,  and  may  not  belong  to  the 
pure  substance  at  all. 

Methods  of  analysing  samples  of  mercuric  oxycyanide  and  tabloids 
containing  it  and  sodium  hydrogen  carbonate  are  described  in  detail. 

C.  F.  B. 

Blue  Iron-cyanogen  Compounds  and  the  Cause  of  their 
Colour.  III.  Karl  A.  Hofmann  and  F.  Resenscheck  ( Annalen , 
1905,  342,  364 — 374.  Compare  Abstr.,  1905,  i,  756). — It  has  been 
shown  ( loc .  cit.)  that  the  blue  iron-cyano-compounds,  formed  either 
from  ferric  salts  and  ferrocyanides  or  ferrous  salts  and  ferricyanides, 
are  to  be  regarded  as  derivatives  of  potassium  ferrocyanide  in  which 
potassium  is  either  wholly  or  partly  replaced  by  tervalent  iron. 
The  substances  obtained  on  oxidising  the  compounds  formed  from 
ferrous  salts  and  ferrocyanides  do  not  belong  to  this  class.  The 
material  so  prepared  from  potassium  ferrocyanide  and  a  ferrous  salt  in 
molecular  proportions  in  acid  solution  is  quite  different  from  the 
soluble  Prussian  blue,  but  identical  with  Williamson’s  violet, 
{Fe"(CN)6}Fe"'K,rcH20, 

which  is  produced  on  oxidation  of  the  residue,  {Fe"(CN)6}Fe"K2,  left 
in  the  preparation  of  hydrocyanic  acid. 

A  third  blue  compound ,  {Fe(CISr)6}FeK,H20,  isomeric  with  William¬ 
son’s  violet,  is  formed  when  molecular  proportions  of  a  ferrous  salt 
and  potassium  ferrocyanide  are  brought  together  in  neutral  solution  at 
the  ordinary  temperature  and  then  oxidised  with  hydrogen  peroxide. 
It  has  up  to  the  present  been  confused  with  the  soluble  Prussian 
blue  ;  it  has  a  greenish-blue  colour  in  aqueous  solution,  is  stable 
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towards  a  5  per  cent,  solution  of  ammonium  carbonate,  but  rapidly 
decomposed  by  4  per  cent,  ammonia.  It  is  completely  insoluble  in 
oxalic  acid  and  in  aqueous  solution  is  converted  by  dilute  sulphuric 
acid  into  an  insoluble  blue  compound.  The  constitutional  formula, 
{Fe,'(CN)6}(Fe',,OH)KH,  is  suggested  for  this  compound. 

The  cause  of  the  colour  of  the  iron-cyanogen  compounds  is  discussed  ; 
it  is  pointed  out  that  the  colour  is  associated  with  the  presence  of  both 
bivalent  and  tervalent  iron  in  the  same  molecule.  Similarly,  red  lead 
contains  both  bivalent  and  tervalent  lead  ;  and  the  deep  indigo-blue 
sulphur  sesquioxide,  although  the  other  oxides  of  sulphur  are  colour¬ 
less,  also  contains  sulphur,  showing  two  degrees  of  valency.  This 
peculiar  relation  between  constitution  and  colour  will  be  discussed  in 
a  later  communication.  K.  J.  P.  O. 

Some  Derivatives  of  Octahydroanthracene  and  Perhydro- 
anthracene.  Marcel  Godchot  ( Compt .  rend.,  1905,  141, 1028 — 1030. 
Compare  Abstr. ,  1904,  i,  987  ]  1905,  i,  201). — Hexahydroanthrone 
oxime,  obtained  by  heating  hexahydroanthrone  and 

hydroxylamine  acetate,  crystallises  from  alcohol  in  small,  colourless 
needles  melting  at  143°,  readily  soluble  in  alcohol,  ether,  or  light 
petroleum,  and  reduced  by  sodium  in  alcoholic  solution  to  octahydro- 
anthramine,  C14Hl7’bTH2,  a  yellow  liquid  boiling  at  182°  under  12  mm. 
pressure  and  having  strongly  basic  properties,  combining  with  the 
carbon  dioxide  of  the  air  •  the  hydrochloride,  C14H17*NH0,HC1,  forms 
colourless  prisms  decomposing  without  fusion  at  188°  and  readily 
soluble  in  water  or  alcohol ;  the  picrate  forms  yellow  needles  melting 
at  212°,  readily  soluble  in  alcohol,  less  so  in  ether  or  light  petroleum  ; 
the  acetyl  derivative,  C14H1?'NHAc,  crystallises  from  alcohol  in 
beautiful  colourless  needles  melting  at  183°,  and  soluble  in  benzene, 
ether,  or  chloroform.  Perhydroanthracene,  C14H24,  prepared  by 
reducing  anthracene  with  hydrogen  iodide  and  phosphorus  (compare 
Lucas,  Abstr.,  1888,  1201),  can  be  obtained  more  readily  by  the  action 
of  hydrogen  iodide  and  red  phosphorus  on  octahydroanthracene  in 
sealed  tubes  at  250°  or  by  the  direct  hydrogenation  of  octahydro¬ 
anthracene  in  the  presence  of  reduced  nickel  at  180°,  a  liquid  hydro¬ 
carbon,  probably  dodecahydroanthracene ,  C14H22,  being  foi’med  at  the 
same  time.  M.  A.  W. 


Fluorene  Compounds.  Fritz  Ullmann  and  R.  von  Wurs- 
temberger  ( Ber .,  1905,  38,  4105 — 4110). — 9:9 -Diphenylfluorene 

C  H 

[diphenyl biphenyl enemethane],  1 6  4^>CPh2,  prepared  by  the  action 

C6H4 

of  bromobenzene  and  magnesium  on  methyl  diphenyl -2-carboxy late, 
crystallises  from  acetic  acid  in  colourless  prisms,  melts  at  222°  (corr.), 
and  boils  without  decomposition  above  400°. 


C  H 

Biphenylenemethylcarbinol  [9 - methylfluorene  alcohol ],  I  6  4^>CMe*OH, 

prepared  by  the  action  of  methyl  iodide  and  magnesium  on  fluorenone, 
crystallises  from  benzene  in  glistening  prisms  and  melts  at  174-5°. 


ORGANIC  CHEMISTRY. 


77 


C  H 

The  corresponding  ethyl  compound,  i  6  4}>CEt*OH,  crystallises  from 

o6h4 

light  petroleum  and  melts  at  101°. 

Uiphenylenepropylene  \9-ethylideneJluorene],  i6  4^>CICHMe,  pre- 

4 

pared  by  the  action  of  acetic  and  hydrochloric  acids  on  the  preceding 
compound,  crystallises  from  acetic  acid  and  melts  at  104°. 
Biphenylenebenzylcarbinol  [9 -benzylfluorene  alcohol ], 

CrH,.  J3H 
C6H4'>C<'CH2Ph  ’ 

separates  from  a  mixture  of  benzene  and  light  petroleum  in  large 
crystals  and  melts  at  139°.  Biphenylenephenylethylene  [ 9-benzylidene - 
C  H 

fluorene ],  1 6  4^>CICHPh,  separates  as  a  yellow  oil  which  crystallises 
C6H4 

and  melts  at  76°. 

Biphenylene-a-naphthylcarbinol  [9-a-naphthylJluorene  alcohol ], 

c6H4>c<oh 


c6h4 


'C10H/ 


crystallises  from  a  mixture  of  benzene  and  light  petroleum  and  melts 
at  151*5°.  It  is  reduced  by  zinc  and  acetic  acid  to  biphenylene-a.- 
naphthylmethane  \9  a-naphthylJluorene'],  C23H16,  which  separates  from 
alcohol  in  colourless  needles  and  melts  at  103  ‘5°.  Biphenylene- p- 
aminophenyl-a-naphthylmethane  \9-p-aminophenyl-9-a~naphthylJluorene\, 

2  prepared  by  the  action  of  aniline  on  the 


CAW°aH4-NH 

c6h  -  ^c10h7 


carbinol,  separates  from  alcohol  in  small,  white,  strongly  electric 
crystals  and  melts  at  145°.  The  hydrochloride ,  C29H21N,HC1,  is  a 
white,  crystalline  powder  and  melts  and  decomposes  at  225 — 230°. 

T.  M.  L. 


Acetylene  Linking.  Fritz  Straus  ( Annalen,  1905,  342, 
190 — 265). — Phenylacetylene,  together  with  copper  phenylacetylide  and 
diphenyldiacetylene,  are  formed  when  copper  phenylpropiolate, 
(CPh:C*C02)2Cu,4H20, 

is  heated.  Solutions  of  sodium  phenylpropiolate  and  cupric  chloride 
are  mixed  and  steam  passed  into  the  mixture,  when  the  hydrocarbon 
distils  over.  If  copper  phenylpropiolate  is  treated  with  pyridine  or 
quinoline,  only  copper  phenylacetylide  and  diphenyldiacetylene  are 
formed. 

Copper  phenylacetylide  dissolves  in  boiling  acetic  acid  with  an 
orange-yellow  coloration,  no  appreciable  quantity  of  hydrocarbon 
being  evolved.  The  solution  deposits  on  cooling  or  on  addition  of 
ice-cold  water,  the  double  salt,  CPh:CCu,CH3*C02Cu,  which  crystal¬ 
lises  in  orange-yellow  leaflets  ;  this  substance  oxidises  very  readily, 
its  solution  in  organic  solvents  being  decomposed  by  contact  with  air, 
copper  phenylacetylide  being  formed.  If  air  is  passed  through  its 
boiling  solution  in  acetic  acid,  diphenyl buteninene  is  formed,  a  reaction 
which  is  thought  to  indicate  the  presence  of  more  than  one  hydro¬ 
carbon  radicle  in  the  molecule  of  the  copper  compound. 
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Diphenyldiacetylene,  CPh:C*C:CPh,  is  prepared  by  treating  copper 
phenylacetylide  with  an  aqueous  solution  of  potassium  ferricyanide 
made  alkaline  by  potassium  hydroxide,  or  by  warming  copper  phenyl- 
propiolate  with  pyridine  ;  it  is  crystallised  from  methyl  alcohol  and 
melts  at  86 — 87°.  Diphenylbuteninene,  CHPhICH-C:CPh,  prepared  by 
dissolving  copper  phenylacetylide  in  acetic  acid  in  a  flask  from  which 
the  air  has  been  expelled,  boiling,  and  then  sucking  air  through  the 
mixture,  crystallises  in  colourless  prisms  melting  at  96-5 — 97°.  The 
solution  in  acetic  acid  becomes  blue  on  the  addition  of  sulphuric  acid, 
and  then  forms  a  dichroic,  violet-red  liquid. 

[With  Rudolf  Muller.] — In  chloroform  or  carbon  disulphide 
solution,  diphenyldiacetylene  yields  a  mixture  of  stereoisomeric  tetra- 
bromides,  CPhBrICBr*CBr!CPhBr,  from  which  the  hydrocarbon  is  re¬ 
generated  by  reduction  with  zinc  dust  in  acetone  solution.  It  is  note¬ 
worthy  that  more  than  four  atoms  of  bromine  cannot  be  added  to  the 
molecule.  A  dibromide ,  CPhBrlCICICPhBr  (?),  is  formed  as  an  inter¬ 
mediate  product,  crystallising  in  yellow  rhombs,  melting  at  142°. 
The  mixture  of  tetrabromides  melts  at  120 — 140°,  and  a  tetrabromide 
(m.  p.  172°)  can  be  isolated  from  this  mixture  by  crystallisation  from 
petroleum. 

When  diphenyldiacetylene  in  acetic  acid  is  treated  with  excess  of 
bromine,  a  tfrifiromo-derivative  is  obtained  which  is  not,  as  Hollemann 


thought,  a  tribromo-derivative  of  the  diacetylene,  but  tribromo-a- 
.  _  AlBrICBr  ..  . 


phenylnaphthalene,  C6H4<^ 


CPh  ICBr  5 


it  crystallises  in  yellow 


nodules  melting  at  151°.  When  reduced  with  alcohol  and  sodium 
amalgam,  it  is  converted  into  a-phenylnaphthalene,  C10H7Ph,  which 
boils  at  192 — 195°  under  17  mm.  pressure  and  is  oxidised  by 
potassium  dichromate  and  sulphuric  acid  to  o-benzoylbenzoic  acid. 
Reduction  of  the  tribromide  with  zinc  dust  and  acetic  acid  yields  a 
dibromo-a-phenylnaphthalene,  C10H5Br2Ph,  which  forms  crystals  melting 
at  111— 111-5°. 


Diphenyldiacetylene  is  reduced  by  boiling  in  alcoholic  solution  with 
zinc  dust,  light  being  carefully  excluded,  to  the  labile  cis-cis-diphenyl- 

butadiene,  which  crystallises  in  leaflets  or  four- 


HH 


sided  plates  melting  at  70 — 70-5°;  when  exposed  to  sunlight,  this 
hydrocarbon  is  transformed  into  the  stable  trans-trans-c7ip/jewy£- 
butadiene,  which  melts  at  142 — 145°,  or  when  pure  at  150 — 151°. 
As  an  intermediate  product  in  the  reduction,  cis -diphenylbuteninene, 

H>C-C<^°Ph ’ *s  f°rmed  ;  it  is  a  yellow  oil,  freezing  at  about  0° 

and  boiling  at  187’5 — 188°  under  12  mm.  pressure  ;  when  exposed  to 
sunlight,  it  is  transformed  into  the  stable  £rcms-diphenylbuteninene 
(m.  p.  97°)  above  described.  The  cis-diphenylbuteninene  forms  with 
bromine  a  mixture  of  tetrabromides  from  which  needles  melting  and 
decomposing  at  205°,  leaflets  melting  at  135 — 136°,  and  prisms 
melting  and  decomposing  at  160°  can  be  isolated.  The  two  iso- 
merides  with  higher  melting  points  are  probably  identical  with  the 
compounds  obtained  from  imws-diphenylbuteninene.  On  treatment 
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with  hydrogen  bromide,  the  same  compound  is  obtained  from  both  the 
cis-  and  tfra-ns-isomerides. 

cis-trans -Diphenylbutadiene,  is  prepared  from 

H  H 

tfrtms-diphenylbuteninene  by  reduction  with  zinc  copper  couple  in 
alcohol  solution  in  the  absence  of  sunlight,  and  crystallises  in  leaflets 
melting  at  150 — 151°.  It  is  the  most  unstable  of  the  diphenyl- 
butadienes  and  passes  on  transitory  exposure  to  light  into  the  stable 
trans-trans-l  or  m. 

On  bromination,  cis-cis-diphenylbutadiene  yields  in  chloroform 
solution  a  mixture  of  tetrabromides  from  which  two  compounds  can  be 
isolated,  one  crystallising  in  leaflets  melting  at  225°  and  a  second 
crystallising  in  prisms  melting  and  decomposing  at  180°. 

frares-Diphenylbuteninene  yields  a  tetrabromide, 
CBrPhlCBr-CHBr-CHBrPh, 

when  brominated  in  chloroform  solution,  which  crystallises  in  leaflets 
melting  and  decomposing  at  197°;  at  the  same  time,  a  second  tetra¬ 
bromide  is  formed  melting  and  decomposing  at  157 — 158°.  Hydrogen 
bromide  converts  the  imns-diphenylbuteninene  into  diphenylbutadiene 
dibromide,  C16H14Br2,  which  crystallises  in  needles  melting  and 
decomposing  at  142°,  and  a  bromodiphenylbutadiene,  C1(iH,3Br,  which 
crystallises  in  needles  melting  at  113‘5 — 114°  ;  the  latter  monobromo- 
derivative  is  not  changed  by  hydrogen  bromide  and  is  converted  by 
bromine  into  bromodiphenylbutadiene  dibromide,  C16H15Br3,  crystallis¬ 
ing  in  needles  melting  at  145 — 147°. 

All  the  diphenylbutadiene  bromides  are  reduced  by  zinc  dust  or  the 
zinc  copper  couple  to  the  stable  Jraws-fraws-diphenylbutadiene  (m.  p. 
150—151°). 

A ^-Diphenylbutene,  CH2Ph*CHICH’CH2Ph,  prepared  from  diphenyl¬ 
butadiene,  crystallises  in  needles  melting  at  45 — -45 ’5°  and  yields  a 
dibromide  which,  by  heating  with  quinoline,  is  converted  into  diphenyl¬ 
butadiene.  When  oxidised  with  potassium  permanganate  at  0°, 
Py-dihydroxy-ah-diphenylbutane,  CH2Ph’CH(OH)"CH(OH)*CH2Ph,  is 
obtained  as  needles  melting  at  125°.  The  diphenylbutene  can  also  be 
prepared  by  reducing  with  alcohol  and  sodium  amalgam  diphenyl- 
diacetylene,  ircms-diphenylbuteninene,  £rcms-£rans-diphenylbutadiene, 
and  cis-cis-diphenylbutadiene. 

A2-Phenylbutene,  CH2Ph’CHICHMe,  is  formed  from  phenyl- 
butadiene  by  reduction  with  sodium  amalgam  and  alcohol,  but 
styrene  is  not  reduced  under  similar  treatment.  Phenylacetylene  is 
reduced  by  zinc  dust  and  alcohol  to  styrene  and  diphenylbutadiene  ; 
with  zinc  dust  and  acetic  acid,  diphenyldiacetylene  yields  a  number  of 
reduction  products.  Tolane  is  not  attacked  by  sodium  amalgam  and 
alcohol,  but  by  zinc  dust  and  alcohol  is  converted  into  isostilbene. 
When  oxidised,  stilbene  yields  isohydrobenzoin,  and  isostilbene, 
benzoin.  K.  J.  P.  0. 

Action  of  Ethylene  Dibromide  on  jt?-Nitrosodialkylanilines, 
II.  Henry  A.  Torrey  (Amer.  Chem.  J.,  1905,  34,  475 — 481. 
Compare  Abstr.,  1902,  i,  755). — Di-jo-nitrosodimethylaniline-ethylene, 
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obtained  by  the  action  of  ethylene  dibromide  on  p-nitrosodimethyl- 
aniline,  is  identical  with  tetramethyldiaminoglyoxime  W-phenyl  ether, 
described  by  Pechmann  and  Schmitz  (Abstr.,  1898,  i,  309).  When 
the  reaction  takes  place  in  alcoholic  solution,  tetramethyldiaminoazoxy- 
benzene  is  produced.  By  the  action  of  dilute  nitric  acid  on  tetraethyl- 
diaminoglyoxime  W-phenyl  ether,  tetramethyldiaminoglyoxaldianil  is 
formed,  which,  when  boiled  with  an  alcoholic  solution  of  salicyl- 
aldehyde,  is  converted  into  o-hydroxybenzylidene-jo-aminodimethyl- 
aniline ;  whilst  by  the  action  of  benzoyl  chloride,  benzoyl-jp-amino- 
dimethylaniline  is  produced.  The  dianil  yields  a  bronze-coloured 
picrate,  gives  a  blue  precipitate  with  mercuric  chloride,  and  a  blue 
coloration  with  dilute  solutions  of  bromine,  chlorine,  hydrochloric  acid, 
and  acyl  chlorides. 

By  the  action  of  ethylene  dibromide  on  jD-nitrosodiethylaniline, 
tetraethyldiaminoglyoxime  iV-phenyl  ether  (Pechmann  and  Schmitz, 
loc.  cit.)  and  jD-nitrosodiethylaniline  hydrobromide  are  produced. 

E.  G. 

New  Derivatives  of  Pentabasic  Phosphoric  Acid,  P(OH)5. 

Paul  Lemoult  ( Compt .  rend.,  1905,  141,  1241 — 1244). — The  phos¬ 
phorus  alkyloxytetra-anilides  of  the  type  P(OR1)(NHR)4,  where  R1 
and  R  represent  alkyl  and  aryl  radicles  respectively  (compare  Abstr., 
1904,  i,  807),  condense  with  acetic  or  propionic  acids  to  form  com¬ 
pounds  of  the  type  COR1,0’P(N'HR)4,  which  may  be  regarded  as  the 
acetates  or  propionates  of  the  base  OH*P(lSfHR)4.  These  compounds 
form  well-defined  crystals,  usually  containing  acid  of  crystallisation, 
which  they  lose  at  100°;  they  are  readily  decomposed  by  water  or 
alkalis  to  form  the  corresponding  phosphoryltrianilides,  PO(NHR)3, 
and  by  hydrochloric  acid  to  form  the  corresponding  chlorotetra- 
anilides. 

The  o -toluidine-compound,  OAc,P(NH,C6H4Me)4,AcOH,  forms 
beautiful,  colourless  crystals  melting  at  221°.  The  compound, 

COEt  •  O  P(NH  •  C6H4Me  )4,EtC02H, 
forms  small  crystals  melting  at  203°.  The  compound, 
CH2Cl-C0-0-P(NH-C6H4Me)4, 

forms  a  confused  crystalline  mass.  The  1:3: 4 -xylidine-compound, 
OAc,P(NH*C6H3Me2)4,l’5AcOH,  forms  beautiful,  colourless  spangles 
several  millimetres  in  dimensions,  melting  at  210°.  The  compounds, 
OAc*P(NHPh)4  and  COEt*0'P(NHPh)4,  obtained  by  the  action  of 
acetic  or  propionic  acid  respectively  on  trianilinephenylphosphimide, 
P(NHPh)3:NPh  (Abstr.,  1903,  i,  672),  crystallise  from  a  mixture  of 
benzene  and  ether  and  melt  at  206 — 207°  and  240°  respectively. 

M.  A.  W. 

Partial  Reduction  of  Aromatic  Dinitro-  and  Polynitro- 
derivatives  by  Electrolytic  Methods.  Kurt  Brand  (Ber.,  1905, 
38,  4006 — 4015). — ?ra-Nitrophenylhydroxylamine  can  be  easily  obtained 
by  the  electrolytic  reduction  of  m-dinitrobenzene  in  an  approximately 
neutral  solution ;  the  cathode  cell  consists  of  a  porous  pot  containing 
the  m-dinitrobenzene  dissolved  in  aqueous  alcohol  with  a  little  acetic 
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acid  and  sodium  acetate.  The  anode  liquid  used  is  20  per  cent,  sul¬ 
phuric  acid.  The  cathode  is  made  of  silver  gauze  and  the  anode  is 
a  perforated  lead  plate. 

m -Nitroph&nylhydroxylamine,  N02‘C(;H4‘ls  H^OH,  prepared  in  this 
way,  separates  from  hot  benzene  in  thick,  yellow  crystals,  melts  at 
118 — 119°,  and  is  easily  oxidised  by  alcoholic  ferric  chloride  to 
w-nitronitrosobenzene  (Bamberger  and  Hiibner,  Abstr.,  1904,  i,  115)  ; 
when  warmed  with  dilute  sulphuric  acid,  m-nitrophenylhydroxylamine 
is  converted  into  2-nitro-4-aminophenol.  The  substance  melting  at 
178°,  described  by  Wohl  (D.R.-P.  84138)  as  m-nitrophenylhydroxyl- 
amine,  seems  to  be  a  transformation  product  of  the  latter  ;  its  nature 
is  being  investigated. 

On  reducing  wi-dinitrobenzene  in  alkaline  solution,  using  mercury  as 
the  cathode  so  as  to  prevent  the  formation  of  a  solid  film  on  the  latter 
and  thus  stopping  the  action,  m-dinitroazoxybenzene  is  obtained  ;  the 
yield  is  good  and  the  method  can  be  used  for  preparing  the  substance. 
The  reduction  of  m-dinitrobenzene  in  strongly  acid  solution  gives 
m-nitroaniline,  the  yield  being  good.  W.  A.  D. 

Hydrogenation  Derivatives  of  Carvacrol.  Leon  Biujnel  ( Compt . 
rend.,  1905,  141,  1245 — 1247.  Compare  Abstr.,  1904,  i,  158). — When 
carvacrol  is  directly  hydrogenated  in  the  presence  of  reduced  nickel  at 
160°,  a  mixture  of  two  isomeric  hexahydrocarvacrols  (a-  and  /3-carvacro- 
menthols)  is  produced  ;  they  are  probably  the  two  stereoisomerides 
formed  by  the  hydrogenation  of  an  intermediate  ketone,  the  correspond¬ 
ing  carvacromenthone  (compare  Abstr.,  1905,  i,  197,  363);  when  the 
hydrogenation  is  effected  at  115 — 120°,  /3-carvacromenthol  is  the  only 
product. 

a-Carvacromenthol  is  a  colourless,  oily  liquid  with  an  odour  of 
thyme,  and  boils  at  219°. 

1 3-Garvncromenthol ,  an  oily,  colourless  liquid  with  an  odour  of  mint, 
boils  at  222°,  does  not  crystallise  at  -  10°,  has  a  sp.  gr.  0  918  at  0°,  and 
forms  well-defined  esters  with  acids.  The  formate,  HCO2*C10H19, 
obtained  by  the  direct  action  of  formic  acid  and  the  alcohol  in  the  cold, 
is  a  colourless,  mobile  liquid  with  an  agreeable  odour  like  that  of 
camphor,  boils  at  229°,  and  has  a  sp.  gr.  O' 95 4  at  0°.  The  acetate, 
OAc*C10H19,  prepared  by  heating  acetic  acid  and  the  alcohol  in  sealed 
tubes  at  130°,  is  a  colourless,  mobile  liquid  with  a  strong  odour,  which 
boils  at  231'5°,  does  not  crystallise  at  -  10°,  and  has  a  sp.  gr.  0'933  at 
0°.  The  acid  succinate,  CO2H*C2H4*CO2*C10H19,  prepared  by  heating 
the  alcohol  with  succinic  anhydride  at  100°,  crystallises  from  light 
petroleum  in  thin,  colourless,  odourless  needles  melting  at  74°  and 
soluble  in  dilute  alkali  solutions.  The  acid  phthalate, 
CO2H*C6H4'CO2'C10H19, 

crystallises  from  alcohol  in  large,  colourless,  odourless  crystals  melting 
at  136°  and  soluble  in  alkali  solutions.  M.  A.  W. 

Action  of  Phosphorus  Pentachloride  on  /3-Naphthol. 
E.  Berger  (Compt.  rend.,  1905,  141,  1027 — 1028). — At  temperatures 
below  130°,  phosphorus  pentachloride  reacts  with  /3-naphthol  to  form 
/3-dinaphthyl  ether,  but  when  the  temperature  is  raised  to  135 — 140°  and 
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the  heating  continued  for  twenty-four  hours,  a  mixture  in  the  propor¬ 
tion  3PC15 :  2C10H7,OH  yields  30  per  cent,  of  /S-chloronaphthalene 
(compare  Cleve,  Abstr.,  1876,  ii,  81  ;  Rimarenko,  Abstr.,  1876,  ii, 
297),  together  with  small  quantities  of  1:2-,  2  : 4-,  2:6-,  and  2:8- 
dichloronaphthalenes,  /3/3-dinaphthylene  oxide,  and  di-/3-naphthyl 
hydrogen  phosphate,  melting  at  143°.  M.  A.  W. 


2  : 3-Dihydroxyanthracene.  Kasimir  Lagodzinski  ( Annalen , 
1905,  342,  90 — 111.  Compare  this  vol.,  i,  98). — 2  : 3-Dihydroxy  - 
anthracene,  which  has  been  prepared  in  order  to  procure  2  : 3-anthra- 
quinone,  is  obtained  from  the  dimethyl  ether  of  hystazarin,  which  is 
synthesised  from  veratrole. 

o-3'  :4 '-Dimethoxybenzoylbenzoic  acid ,  C6H3(0Me)2,C0,C6H4*C02H, 
prepared  by  warming  a  carbon  disulphide  solution  of  veratrole  with 
phthalic  anhydride  and  aluminium  chloride,  crystallises  in  colourless 
leaflets  melting  at  233°  and  is  soluble  in  concentrated  sulphuric  acid 
with  a  blood-red  coloration  3  the  ammonium  salt  forms  white  needles 
and  the  silver  salt  white  crystals.  The  acid  does  not  react  with 
hydroxylamine,  but  with  phenylhydrazine  yields  2 -phenyl -i-veratryl- 


CO*P  IT 

phthalazone ,  _^phJ___^>C*C6Hs(OMe)2, 


which  crystallises  in  yellow 


needles  melting  at  189°. 

The  dimethyl  ether  of  hystazarin  (2 : 3-dimethoxyanthraquinone), 

CO 

CeH4<£o>06a,(OMe)2,  is  formed  when  dimethoxybenzoylbenzoic 

acid  is  warmed  with  concentrated  sulphuric  acid,  and  crystallises  in 
golden-yellow  needles  melting  at  237° 3  it  yields  a  blood-red  solution 
in  sulphuric  acid.  Prolonged  heating  at  100°  with  sulphuric  acid  con¬ 
verts  the  dimethyl  ether  into  the  monomethyl  ether ,  0H’C14H602‘0Me, 
which  crystallises  in  orange-yellow  leaflets  melting  at  236°.  The  com¬ 
plete  hydrolysis  of  the  ether  to  hystazarin  is  best  effected  by  heating 
with  hvdrobromic  acid  of  sp.  gr.  1  *49  under  pressure  at  180°.  On 
reduction  with  zinc  dust  and  5  per  cent,  ammonia,  the  dimethyl  ether 
of  hystazarin  is  converted  into  2  : 3 -dimethoxy anthracene,  C14Hg(0Me)2, 
crystallising  in  colourless  leaflets  or  needles  melting  at  204° ;  the 
alcoholic  solution  has  a  blue  fluorescence,  and  the  solution  in  sulphuric 
acid  an  orange-yellow  coloration 3  the  picrate  is  dark  brown  in  colour  3 
in  acetic  acid  solution  it  is  converted  into  a  polymeride  melting  at  314°, 
and  in  alcoholic  solution  it  is  oxidised  to  the  corresponding  anthra- 
quinone.  When  warmed  with  hydriodic  acid  (b.  p.  127°),  the  dimethoxy- 
anthracene  yields  2  :  3 -dihydroxyanthracene,  which  crystallises  in  straw- 
yellow  leaflets  decomposing  at  180 — 192°.  2  : 3-Diacetoxy anthracene 

forms  pale  yellow  crystals  melting  at  155 — 160°. 

Attempts  to  oxidise  this  dihydroxyanthracene  to  the  corresponding 
2  :  3-dihydroxyanthraquinone  were  not  successful. 

When  dimethoxyanthracene  is  heated  in  acetic  acid  solution  with 
hydriodic  acid  of  sp.  gr.  l-70,  a  compound ,  C30H20O4,  of  unknown  con¬ 
stitution  is  formed  3  it  crystallises  in  yellow  leaflets  decomposing  at 
about  260°.  It  forms  in  sulphuric  acid  an  orange-yellow  solution  which 
becomes  blood-red  on  heating  3  its  solution  in  alkali  hydroxides  is 
yellow.  It  can  be  methylated  by  methyl  sulphate  and  potassium 
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hydroxide  and  acetylated  by  acetic  anhydride.  With  ether,  it  forms 
the  compound ,  C30H20O4,2OEt2,  which  crystallises  in  greenish-yellow 
plates.  K.  J.  P.  O. 

Aromatic  Sulphine  Bases.  Friedrich  Kehrmann  and  A.  Dutten- 
hofer  ( Ber .,  1905,  38,  4197 — 4199). — The  platinichloride  of  diphenyl- 
methylsulphine,  (C13H13S)2PtCl6,  forms  a  yellowish-white,  crystalline 
precipitate  melting  at  169 *5°  ;  the  dichromate  separates  as  a  yellow, 
flocculent  precipitate  which  rapidly  becomes  green  and  decomposes, 
forming  a  substance  crystallising  in  orange  needles  and  melting  at  129°. 
Di-a-naphthylmethylsulphine  platinichloride,  (C21H1yS)2PtCl6,  forms  a 
flesh-coloured  powder  and  melts  at  162 — 163°;  the  aurichloride  is 
yellow  and  the  dichromate  is  orange.  Di-fi-naphthylmethylsulphine 
platinichloride  melts  at  136 — 146°.  E.  F.  A. 

Behaviour  of  Esters  of  Organic  Acids  when  heated  with 
Orthophosphoric  Acid.  Paul  IN.  Raikow  and  P.  Tischkow  ( Chem . 
Zeit.,  1905,29,  1268 — 1273), — The  combined  action  of  heat  and  ortho¬ 
phosphoric  acid  on  the  methyl  esters  of  various  organic  acids  was 
studied  with  the  object  of  determining  whether  or  not  the  ester  lost 
carbon  dioxide,  leaving  the  methyl  group  attached  to  the  rest  of  the 
molecule.  The  acid  used  was  first  dehydrated  by  heating  60  c.c.  of 
syrupy  phosphoric  acid  of  sp.  gr.  T7  to  200°  in  a  round-bottomed 
flask  of  200  c.c.  capacity ;  after  cooling  to  below  100°,  a  measured 
quantity  of  the  ester  was  added  and  the  mixture  was  then  boiled  over 
iron  gauze.  The  flask  was  attached  to  a  reflux  condenser,  the  upper 
end  of  which  was  connected  by  an  india-rubber  tube  to  one  limb  of  a 
U-tube  containing  50  c.c.  of  concentrated  sulphuric  acid  ;  the  other 
limb  was  connected  to  an  apparatus  for  determining  the  amount  of  car¬ 
bon  dioxide  evolved  by  measuring  the  water  which  it  displaced  from  a 
wide-mouthed  bottle  of  2  litres  capacity  filled  with  water.  The  boiling 
was  continued  until  the  evolution  of  gas  had  ceased.  The  gas  remain¬ 
ing  in  the  bottle  was  examined  for  carbon  dioxide  and  carbon 
monoxide  ;  the  object  of  the  U-tube  with  strong  sulphuric  acid  was  to 
absorb  any  dimethyl  ether  which  might  be  formed.  The  following 
compounds  were  examined  in  this  way.  The  methyl  esters  of  benzoic, 
o-,  m-,  and  j9-toluic,  o-,  m-,  and  y>-chlorobenzoic,  p-bromobenzoic,  o-iodo- 
benzoic,  o-,m-,and^-aminobenzoic,o-,m-,and  jo-nitrobenzoic,  salicylic,  m- 
and  y>-hydroxybenzoic,  2-hydroxy-3-methylbenzoic,  2-hydroxy-4-methyl- 
benzoic,  2-hydroxy-5-methylbenzoic,  2 :4-dihydroxybenzoic,  gallic,  anisic, 
vanillic,  3-chloro-2-nitrobenzoic,  3  :  5-di-iodo-2-hydroxybenzoic,  6-nitro- 
2 -hydroxy benzoic,  4-nitro-2-hydroxybenzoic,  phthalic,  fsophthalic,tetra- 
chlorophthalic,  o-  and  y>-nitrophthalic,  a-  and  /3-naphthoic,  ^-hydroxy- 
naphthoic,  phenylacetic,  hydrocinnamic,  and  cinnamic  acids ;  also  the 
ethyl  esters  of  propionic  and  butyric  acids,  the  phenyl  esters  of 
benzoic  and  salicylic  acids,  as  well  as  the  following  two  free  acids, 
terephthalic  and  dichlorophthalic.  The  following  conclusions  are 
drawn  from  the  experimental  results  : — (1)  Except  in  the  case  of 
methyl  p-chlorobenzoate,  the  methyl  of  the  ester  group  was  never 
observed  to  replace  the  ~C02Me  group,  and  the  method  is  therefore  of 
no  use  for  the  introduction  of  a  methyl  group  into  the  benzene 
nucleus.  (2)  The  methyl  group  was  commonly  split  off  in  the  form 
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of  dimethyl  ether  ;  in  the  case  of  aromatic  hydroxy-acids  it  frequently 
wandered  from  the  carboxyl  group  to  the  phenolic  hydroxyl  group  in 
the  ortho-  or  para-position.  The  ethyl  group  was  split  off  from  the  two 
ethyl  esters  examined  in  the  form  of  ethylene.  (3)  With  the  exception 
of  the  esters  of  cinnamic  and  o-nitrocinnamic  acids,  no  esters  contain¬ 
ing  the  -C02Me  group  attached  to  an  aliphatic  complex  gave  off  carbon 
dioxide.  (4)  The  introduction  of  substituting  groups  into  benzoic 
acid  reduces  the  stability  of  the  ~C02Me  group.  (5)  The  stability  of 
the  — C02Me  group  is  influenced  both  by  the  nature  of  the  substituting 
group  and  by  its  position  in  the  ring.  (6)  The  hydroxyl  and  the 
amino-groups  have  the  greatest  influence.  (7)  In  naphthoic  acids,  the 
second  benzene  ring  acts  on  the_C02Me  like  a  substituting  group,  but 
exerts  a  greater  influence  in  the  case  of  the  a-  than  in  the  case  of  the 
/8-acid.  (8)  Unlike  all  other  substituting  groups,  the  introduction  of 
a  second  -CO.,Me  increases  the  stability  of  the  C02Me  group. 

P.  H. 


The  Glucoside  Structure  of  Conjugated  Glycuronic  Acids. 
Hermann  Hildebrandt  ( Beitr .  chem.  Physiol.  Path.,  1905,  7,  438 — 454. 
Compare  Abstr.,  1901,  ii,  614;  Neuberg  and  Neimann,  1905,  i,  412). — 
Emulsin  has  no  action  on  the  glycuronic  acid  derivative  of  p-dimethyl- 
aminobenzoic  acid  ;  the  derivative  probably  has  not  a  glucosidic 
structure  and  the  following  formula  is  suggested  : 


OH*CH*CH(OH),CO.  n  „  nn  „ 

OH-CH-CH(OH)-CO>NMe2'°6H<'C02H- 
yj-Benzobetaine  does  not  couple  with  glycuronic  acid  in  the  animal 
system ;  the  greater  part  is  eliminated  unaltered  and  a  small  portion 
is  converted  into  mono-  and  di-methyl-y»-aminobenzoic  acids. 

The  glucosides  of  glycerol  and  benzyl  alcohol  (E,  Fischer,  Abstr., 
1895,  i,  6)  are  hydrolysed  by  both  emulsin  and  yeast. 

Glycuronic  acid  itself  is  decomposed  by  yeast  or  zymase,  volatile 
acids  are  formed,  and  the  solution  loses  its  reducing  properties. 

When  syringinaldehyde  is  administered  to  dogs,  both  free  syringic 
acid  and  its  compound  with  glycuronic  acid  are  found  in  the  urine. 

When  syringin  is  injected  subcutaneously  in  dogs,  Korner’s  gluco- 
syringic  acid  (Abstr.,  1889,  159)  and  syringaglycuronic  acid  are 
found  in  the  urine.  Both  acids  are  hydrolysed  by  emulsin.  When 
coniferin  is  administered  in  the  same  way,  no  free  vanillic  acid  can  be 
found  in  the  urine,  but  potassium  vanillinglycuronate  can  be  isolated. 
This  is  hydrolysed  by  emulsin.  J.  J.  S. 


Oxidation  of  4-Nitro-6-amino-w-xylene.  Giorgio  Errera  and 
Raffaele  Maltese  ( Gazzetta ,  1905,  35,  ii,  370 — 383). — When  oxidised 
with  potassium  permanganate,  4-nitro-6-diacetylamino-w-xylene  yields 
a  mixture  of  4-nitro-6-aminoisophthalic  acid,  4-nitro-6-amino-m-toluic 
and  6-nitro-4  amino-??i-toluic  acids  and  their  monoacetyl  derivatives. 

Q-N'itro-A-acetylamino-m.-toluic  acid,  Cl0H10O5U2,  separates  from 
alcohol  or  ethyl  acetate  in  sulphur-yellow,  triclinic  crystals  [«  :  b  :  c  — 
1*6623  : 1  :  1*0340 ;  a  =  79°40',  0  =  64°4',  and  y  =  105°33'],  melts  and 
decomposes  at  223 — 225°,  and  dissolves  slightly  in  water,  benzene,  or 
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xylene,  readily  in  acetic  acid.  The  corresponding  potassium  salt  was 
prepared  and  analysed. 

k-Nitro-§-acetylamino-m.-toluic  acid,  C10H10O6N2,  crystallises  from 
alcohol  in  pale  straw-yellow  plates  melting  and  decomposing  at 
254 — 255°  and  is  less  soluble  than  the  acid  just  described  in  all  solvents 
except  water  ;  its  potassium  salt  was  analysed. 

b-Nitro-k-amino-m-toluic  acid ,  C8H804N2,  separates  from  alcohol  or 
ethyl  acetate  in  shining,  red  crystals  melting  and  decomposing  at 
239 — 240°  and  dissolves  slightly  in  water  or  benzene. 

A-JYitro-Q-amino-m-toluic  acid,  C8H804N2,  crystallises  from  water  in 
golden-yellow  needles  which,  on  rapid  heating  in  a  capillary  tube,  melt 
at  about  235° ;  it  dissolves  readily  in  alcohol  or  ethyl  acetate  and 
slightly  in  benzene.  On  heating  the  acid  or  its  acetyl  derivative  with 
concentrated  sulphuric  acid,  it  yields  4-nitro-o-toluidine.  The  methyl 
ester,  C(JH10O4N2,  separates  from  methyl  alcohol  in  either  needles  or 
hard  crystals  of  a  pale  yellowish-grey  colour,  and  melts  at  169°. 

4:-o-i>- Dinitroanilino-Q-nitro-m-toluic  acid,  C14H10OsN4,  crystallises 
from  acetic  acid  in  yellow  needles  which  melt,  after  blackening,  at 
298° ;  it  is  only  slightly  soluble  in  the  ordinary  solvents  and  gives  red 
salts. 

1  :3  :&-Trinitro-7-methylacridone,  C13NH5Me(N02)3,  prepared  by 
heating  the  preceding  acid  or  its  ammonium  salt  with  sulphuric  acid 
and  subsequently  pouring  the  mass  into  water,  separates  from  acetic 
acid  in  large,  dark  brown  crystals  or  from  benzene  in  orange-brown 
needles  which  melt,  after  blackening,  at  253°  ;  it  dissolves  slightly  in 
alcohol  and  to  a  greater  extent  in  xylene.  T.  H.  P. 

[Claisen’s  Cinnamic  Acid  Synthesis.]  Arthur  Michael  (Her., 
1905,  38,  4137). — Polemical.  A  reply  to  Stormer  and  Kippe  (Abstr., 
1905,  i,  777).  J.  J.  S. 

Synthesis  of  Tyrosine.  Peter  W.  Latham  ( Lancet ,  1905,  ii, 
1757). — A  new  method  of  synthesising  tyrosine  from  hydrogen  cyanide 
and  jo-hydroxybenzaldehyde  is  described.  It  is  pointed  out  that,  in  the 
body,  adenine,  an  isomeride  of  hydrogen  cyanide,  may  take  the  place  of 
the  latter  substance  in  tyrosine  formation.  W.  D.  H. 

Synthesis  of  Amino-acids  of  Proteid  Origin.  Louis  Hugounenq 
and  Albert  Morel  ( Compt .  rend.,  1906,  142,  48 — 49.  Compare 
Abstr.,  1905,  i,  178,  264,  332). — The  symmetrical  ja-hydrocoumaric 
acid  derivative  of  carbamide,  C0[NH,CH(C02H),CH2-C6H4*0H]2,  pre¬ 
cipitated  when  a  slow  stream  of  carbonyl  chloride  is  passed  into  an 
aqueous  solution  of  the  sodium  salt  of  tyrosine,  is  very  sparingly 
soluble  in  water,  more  soluble  in  alcohol,  from  which  solution  it  is 
precipitated  by  water  in  the  form  of  flakes  resembling  proteid  matter. 
The  dry  powder  darkens  at  150°,  melts  at  240°,  and  gives  a  red  colour 
with  Millon’s  reagent.  The  ^?-hydrocoumaric  acid  derivative  of  phenyl- 
carbamide,  NHPh,C0,NH,CH(C02H)’CH2,C6H4*0H,  prepared  by  the 
action  of  phenylcarbimide  on  the  sodium  salt  of  tyrosine,  is  very 
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sparingly  soluble  in  water,  can  be  crystallised  from  alcohol,  melts  and 
decomposes  at  194°,  and  reacts  with  Millon’s  reagent.  M.  A.  W. 

Conductivity  Measurements  with  Organic  Acids.  Josef 
Hans  Suss  ( Monatsh .,  1905,  26,  1331 — 1342.  Compare  Wegscheider, 
Abstr.,  1902,  i,  617  ;  and  following  abstract). — With  fx^  =375,  nitro- 
opianic  acid  has  K  0*000291  ;  a  week-old  solution  has  a  20  per  cent.,  a 
solution  which  has  been  heated  on  the  water-bath  for  one  hour  a  5  per 
cent.,  greater  conductivity. 

5-Kitro-2-aldehydobenzoic  acid  has  K 0*0100  with  jx^  =  378.  3-Nitro- 
2-aldehydobenzoic  acid  has  K  0*000130  with  \x^.  =378.  Nitro- 
hemipinic  acid  [(C02H)2 :  (OMe)2 :  3STOa  =  1  :  2  :  3  :  4  :  6]  has  K  2*1  with 
/x ^  =374  ;  at  the  dilution  v  =  256,  it  shows  marked  dibasic  dissocia¬ 
tion,  which  is  not  observed  with  hemipinic  acid  at  the  dilution  v  =  1000. 
The  dissociation  constant  for  the  second  hydrogen  atom  is  s  x  106  = 
208  or  218. 

Aminoterephthalic  acid  has  K  0*0265  with  /x ^  =377,  whilst  its 
1-methyl  ester  has  K  0  00552  with  /x^  =376.  Methylaminotere- 
phthalic  acid  has  K  0  030  with  jx ^  =376.  Acetylaminoterephthalic 
acid  has  K  0*098  with  fx ^  =  375.  A  slightly  impure  specimen  of 
1 -methyl  hydrogen  acetylaminoterephthalate  had  K  0*07  with  /x ^  = 
374*4.  Acetylmethylaminoterephthalic  acid  has  K=  0T26  with  jx ^  = 
374*4. 

Homophthalic  acid  has  K  0*0190  with  /x^  =376*5  ;  the  a-mono- 
methyl  ester  has  A0*00434  with  /x &  =375*3  ;  the /3-monomethyl  ester 
has  K  0*00764  with  fx ^  =375  3.  The  a-monoethyl  ester  has  K  0*0046 
with  fx0 0  =374*6  ;  the  /3-monoethyl  ester  has  K  0*00708  with  /aqq  = 
374*6.  2-Carbamidophenylacetic  acid,  NH2’C0,C6H4,CH2,C02H,  has 
K  0*0050  with  fx ^  =376.  Phenylacetamide-o-carboxylic  acid, 

nh2-co-ch2*c6h4*co2h, 

has  K  0*0089  with  /x &  =  376. 

Phthalonic  acid  resembles  pyruvic  acid  in  that  it  is  a  strong  acid, 
the  affinity  constant  of  which  diminishes  rapidly  as  the  dilution 
increases;  it  has  A  2*14  at  the  dilution  v=l*28;  K  1*91  at,y  =  256; 
K  1*44  at  v  =  512;  and  K  1*10  at  v=1024.  Methyl  hydrogen 
phtbalonate,  COjjMe'COCgH^COgH,  prepared  by  partial  hydrolysis 
of  the  dimethyl  ester,  as  also  by  the  action  of  methyl  alcohol  on  the 
acid,  has  A0*015  with  /x^  =375*7. 

Phenylitaconic  acid,  CHPhIC(C02H)-CH,*C02H,  has  K  0  0137 
with  /Aqo  =375  ;  it  shows  no  distinct  dibasic  dissociation.  G.  Y. 

Constitution  of  o-Aldehydo-acids  in  Aqueous  Solution. 
Rudolf  Wegscheider  {Monatsh.,  1905,  26,  1231 — 1234.  Compare 
Wegscheider,  Abstr.,  1902,  ii,  494  ;  1903,  i,  562). — The  affinity  con¬ 
stants  of  o-phthalaldehydic,  5-nitro-2-aldehydobenzoic,  3-nitro-2-alde- 
hydobenzoic,  and  nitro-opianic  acids  are  smaller  than  those  of  the 
corresponding  acids  without  the  aldehyde  group.  These  aldehydo-acids 
must  exist  in  aqueous  solution,  to  a  greater  or  less  extent,  as  the 

pseudo- form,  C6H4<^^q^^>0,  whilst  opianic  acid,  the  affinity  con¬ 
stant  of  which  is  ten  times  that  calculated  for  the  corresponding 
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acid  without  the  aldehyde  group,  must  exist  in  aqueous  solution 
entirely  in  the  normal  or  carboxylic  form.  A  comparison  of  the 
affinity  constants  of  o-phthalaldehydie  and  opianic  acids  shows  that 
methoxy-groups  in  the  ortho-  and  meZa-positions  prevent  the  formation 
of  the  pseudo- form.  The  influence  of  a  nitro-group  in  the  meta- 
position  to  the  carboxyl- group  on  the  formation  of  the  pseudo-iorm  is 
only  slightly  favourable  if  the  nitro-  and  aldehyde-groups  are  in  the 
para-position,  but  highly  favourable  if  these  groups  are  in  the  ortho- 
position  to  one  another.  G.  Y. 

Action  of  Diazomethane  on  Aldehydo-acids  and  Aldehydes. 

Hans  Meyer  (. Monatsh .,  1905,  26,  1295 — 1301.  Compare  Abstr., 
1905,  i,  133). — Diazomethane  is  estimated  by  shaking  its  solution  with 
an  equal  volume  of  Nf  10  aqueous  hydrochloric  acid,  whereby  it  is 
converted  into  methyl  chloride  completely  in  a  few  seconds,  and 
titrating  the  excess  of  acid  with  W/IO  alkali  hydroxide. 

Opianic  acid  and  diazomethane  interact  energetically  to  form  methyl 
opianate. 

The  action  of  diazomethane  on  bromo-opianic  acid,  or  of  methyl 
iodide  on  the  silver  salt  at  the  laboratory  temperature,  leads  to  the 
formation  of  methyl  bromo-opianate,  CnH905Br,  which  crystallises  from 
benzene  and  melts  at  105 — 106°.  The  \f/-methyl  ester,  formed  by  the 
action  of  thionyl  chloride  or  of  boiling  methyl  alcohol  and  sulphuric 
acid  on  the  acid,  crystallises  in  needles  and  melts  at  109 — 110°.  A 
mixture  of  equal  amounts  of  the  isomeric  esters  melts  at  70°  (compare 
Bistrzycki  and  Fink,  Abstr.,  1898,  i,  427). 

The  action  of  diazomethane  on  nitro-opianic  acid  leads  to  the 
formation  of  the  normal  ester  (Wegscheider,  Kus'y  von  Dubrav,  and 
Ruinov,  Abstr.,  1904,  i,  59). 

These  aldehydo-acids  have  therefore  the  normal  constitution  when 
anhydrous  (compare  Wegscheider,  preceding  abstract),  but  whilst  opianic 
and  bromo-opianic  acids  give  an  intense  blue  coloration  with  congo-red, 
and  have  therefore  the  normal  constitution  in  aqueous  solution,  nitro- 
opianic  acid  functions  in  aqueous  solution  as  a  i^-acid,  as  it  is  entirely 
without  action  on  the  indicator  (compare  Lobry  de  Bruyn,  Abstr., 
1899,  i,  861). 

Diazomethane  does  not  interact  with  benzaldehyde  or  heptoic  alde¬ 
hyde,  but  evolves  nitrogen  slowly  in  contact  with  the  three  nitro- 
benzaldehydes ;  o-nitrobenzaldehyde  yields  a  brown  oil,  which  distils 
apparently  without  change ;  m-nitrobenzaldehyde  yields  a  liquid  and 
a  solid  product;  the  latter  crystallises  in  colourless  needles,  melts  at  76°, 
forms  an  orange-yellow  hydrazone  melting  at  127°,  on  oxidation  by 
permanganate  gives  m-nitrobenzoie  acid,  but  is  not  identical  with 
m-nitroacetophenone,  as  it  is  odourless  and  dissolves  in  boiling  aqueous 
potassium  hydroxide,  forming  a  reddish-yellow  solution ;  p-nitro- 
benzaldehyde  yields  two  products  melting  at  62 — 65°  and  at  84° 
respectively.  The  more  fusible  substance,  C8H703N,  dissolves  in  hot 
aqueous  potassium  hydroxide  to  form  a  rose-coloured  solution  changing 
to  yellow,  and  on  oxidation  yields  p-nitrobenzoic  acid. 

Diazomethane  and  p-chlorobenzaldehyde  interact  to  form  a  solid 
product  which  melts  at  a  high  temperature.  G.  Y. 
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Syntheses  by  means  of  the  Carboxylic  Esters  of  Cyclic 
Ketones.  Synthesis  of  Menthone  from  Metbylhexanone. 

Arthur  Kotz  and  Ludwig  Hesse  ( Annalen ,  1905,  342,  306 — 328). — 
Since  the  hydroaromatic  /3-ketocarboxylic  acids,  such  as  cycfohexanone- 

o-carboxylic  acid,  CH2<^j^2  ^^^>CH*C02H,  would  be  valuable  for 

synthetical  purposes,  attempts  have  been  made  to  prepare  such  acids 
with  readiness.  Endeavours  to  bring  about  an  internal  condensation 
of  esters  of  dibasic  acids  in  a  manner  analogous  to  the  formation  of 
ethyl  acetoacetate  or  to  condense  cyclic  ketones  with  ethyl  carbonate 
led  to  no  result.  On  the  other  hand,  with  ethyl  oxalate  the  ketones 
yielded  ethyl  keto-o-oxalates. 

Ethyl  1  -methylcyclohexane-S-oneA-oxalate, 

CHMe<^2‘_^>CH-C0-C02Et, 

is  prepared  from  methylhexanone  and  ethyl  oxalate  and  sodium  wire 
in  the  presence  of  light  petroleum ;  the  mixture  is  treated  with  water 
and  the  aqueous  solution  acidified  and  extracted  with  ether,  the 
ketonic  ester  being  finally  purified  in  the  form  of  its  copper  salt ;  it  is 
a  colourless  liquid  boiling  at  163°  under  12  mm.  pressure,  and  has  a 
sp.  gr.  1  0903  at  15°.  The  copper  salt,  C22H30O8Cu,  forms  crystals 
melting  at  153°;  the  semicarbazone  melts  at  above  245°.  1  -Methyl- 

cy  clo/ieaxme  -  3  -cm  e  -  4- oxalic  acid,  prepared  from  the  ester  by  hydrolysis 
with  10  per  cent,  sodium  hydroxide,  melts  and  decomposes  at  132°. 
The  semicarbazone  melts  at  above  245°.  When  the  ester  is  warmed 


.  ,  ,  CHMe-CH/C-NPh-CO  ,  .  ,  , 

with  aniline,  a  compound,  /firT  ^  T  r  u  >  derived  from 

OH2  bfij'O  L.JNxh 

hexahydroindole,  is  obtained,  crystallising  in  needles  melting  at 
162-5°. 


Ethyl  1  -methylcycXohexane-3  -  one-  i-carboxylale, 

CHMe<^2^2>CH-C02Et, 

prepared  by  heating  the  ester  just  described  under  reduced  pressure  at 
150 — 220°,  is  a  colourless  oil  boiling  at  123-5°  under  13  mm.  and  at 
165°  under  100  mm.  pressure,  and  has  a  sp.  gr.  1‘057  at  14°;  the 
copper  salt  is  an  olive-green  powder  melting  at  155°.  With  phenyl - 

,  ,  .  .  7  CHMe-CHo-C - NH  ,  .  , 

hydrazine,  the  ester  gives  a  compound,  I  _  ”  n  ,1  ,  derived 

0Ho  -GHg'G'GO'JNxh 

from  hexahydro-1  : 2-benzodiazine,  which  forms  crystals  melting  at 
243 — 245°.  With  ammonia,  the  ester  yields  ethyl  3-amino-l-methyl- 

qjj  _ CH  \ 

cyc\ohexane-4:-carboxylate,  CHMe-^^jj2^ (]qp[  ^^’E-C02Et,  which 

forms  crystals  melting  at  67°. 

Ethyl  1  -  dime  thy  Icy  cXohexane-S-one-l-carboxy  late, 

CHMe<^2^^2>CMe*C02Et, 

prepared  from  ethyl  methylc^ohexanonecarboxylate  by  treatment 
with  sodium  ethoxide  and  methyl  iodide,  is  an  oil  boiling  at  120 — 122° 
under  12  mm.  pressure  and  has  a  sp.  gr.  10189  at  19°. 

Ethyl  X-methyl-4:-i&opropylcycXohexane-Z-one-4:-carboxylate,  prepared 
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in  analogous  manner,  is  an  oil  boiling  at  135 — 137°  under  10  mm. 
pressure,  and  has  a  sp.  gr.  1"009  at  14°.  The  semicarbazone  melts 
at  144 — 145°.  When  this  ester  is  hydrolysed  by  boiling  alcoholic 
potassium  hydroxide,  menthone  is  obtained,  melting  at  206 — 208°, 
and  feebly  dextrorotatory ;  it  yields  a  semicarbazone  melting  at 
184—185°.  K.  J.  P.  O. 


Tautomerism.  III.  Apparent  Case  of  Desmotropy.  Paul  Rabe 
and  David  Spence  ( Annalen ,  1905,  342,  328 — 355.  Compare  Abstr., 
1901,  i,  33,  and  1904,  i,  749). — The  relation  between  the  “acid”  and 
“neutral”  forms  of  Hagemann’s  ester  (Abstr.,  1893,  i,  393),  which 
the  authors  (Abstr.,  1905,  i,  348)  have  shown  to  be  ethyl  1-methyl- 
cycZo-A°-hexene-5-one-2-carboxylate,  has  been  investigated.  The  con¬ 
ditions  under  which  the  isomerides  are  prepared  do  not  point  to  their 
being  tautomeric,  and  the  tautomerism,  if  it  exists,  cannot  be  due  to  the 
carbonyl  group  but  rather  to  the  carbethoxyl  group.  To  throw  light 
on  these  phenomena,  ethyl  phenylmethylcj/cZohexrnonecarboxylate, 
methylc?/cZohexenonecarboxylate,and  dimethylc*/cfohexenonecarboxylate 
have  been  prepared.  It  has  been  found  that  two  desmotropic  isomerides 
do  not  exist,  but  that  the  esters  can  be  separated  into  two  fractious 
which  show  a  gradual  difference  in  chemical  and  physical  properties. 
The  cause  of  these  observations  will  be  discussed  later. 

Ethyl  l-methylcyc/o-A°-hexene-5-one-2-carboxylate  ( loc .  cit.)  boils 
at  157 — 159°  under  19 — 21  mm.  pressure  and  has  a  sp.  gr. 
1-0775 — 1-0783  at  20°/ 4°  and  a  molecular  refraction  MNa48'96 — 49-02. 
When  shaken  with  10  per  cent,  sodium  hydroxide  at  a  low  temperature, 
two  fractions  are  obtained;  the  soluble  fraction,  the  “acid”  ester, 
boils  at  160 — 163°  under  24  mm.  pressure  and  has  a  sp.  gr.  P0701  at 
20°/4°  and  MNn  49-32  ;  an  insoluble  fraction,  the  “  neutral”  ester,  boils 
at  163°  under  24  mm.  pressure  and  has  a  sp.  gr.  P0856  at  20,J/4°  and 
MNa  48  27.  Both  fractions  are  soluble  in  concentrated  sodium 
hydroxide,  and  both  give  a  reaction  with  ferric  chloride.  Knoevenagel’s 
ethyl  1  : 3-dimethylc2/cfo-A6-hexene-5-one-2-carboxylate  behaves  in  a 
similar  manner  ;  the  ethyl  4-hydroxy-2  :  6-dimethyl  benzoate  obtained 
from  it  by  Noyes  is  readily  hydrolysed  by  alcoholic  potassium 
hydroxide,  yielding  ^-hydroxy-2  :  6-dimelhylbenzoic  acid,  which  crystal¬ 
lises  in  six-sided  plates  melting  and  decomposing  at  185°. 

Etltyl  1  -metIbyl-'d-phenylcjc\o-&6-hexene-5 -one-  2-carboxylate, 


C00Et-CH< 


CMelOH, 

CPh-CH, 


2>CO . 


prepared  by  heating  ethyl  methylphenylcyc^ohexanolonedicarboxylate 
with  sodium  ethoxide  in  alcoholic  solution,  crystallises  in  four-sided 
plates  melting  at  55°;  it  dissolves  bjit  sparingly  in  10  per  cent, 
sodium  hydroxide,  and  only  gives  a  colour  with  ferric  chloride  after 
prolonged  boiling.  The  semicarbazone  crystallises  in  needlesmelting  at 


158—161°. 


K.  J.  P.  O. 


Preparation  of  Chloro-derivatives  of  Indigotin.  Badisciie 
Anilin-  &  Soda-Fabrik  (D.R.-P.  160817). — When  indigotin  is 

chlorinated  in  absence  of  water,  in  the  dry  state  or  in  indifferent 
solvents,  the  chlorine  does  not  enter  the  nucleus,  and  only  unstable 
VOL.  XC.  i.  h 
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products  are  obtained.  Stable  chloro-derivatives  of  indigotin  are 
obtained,  however,  when  indigotin  is  suspended  in  phosphorus  oxy¬ 
chloride  or  sulphuryl  chloride,  a  little  iodine  being  preferably  added, 
and  chlorine  passed  through  the  well-cooled  liquid.  The  product  may 
be  poured  on  to  ice  or  the  volatile  compound  removed  by  distillation. 

C.  H.  D. 

6 : 6'-Dinitroindigotin.  Julius  Schwarz  ( Monatsh .,  1905,  26, 
1253 — 1263.  Compare  Baeyer,  Abstr.,  1879,  937). — 5-Nitrophenyl- 
glycine-2-carboxylic  acid,  C(JHsO(.N2,  is  obtained  in  a  yield  of  70  per 
cent,  of  the  theoretical  by  boiling  five  parts  of  4-nitro-2-aminobenzoic 
acid  with  10'5  parts  of  chloroacetic  acid  and  1 3 ‘5  parts  of  sodium 
carbonate  in  aqueous  solution  in  a  reflux  apparatus  for  eight  hours. 
It  crystallises  in  long,  slender,  yellow  needles,  commences  to  blacken  at 
225°,  melts  and  decomposes  at  240 — 242a,  is  readily  soluble  in  alcohol, 
but  only  moderately  so  in  acetone,  light  petroleum,  or  hot  water, 
yields  a  reddish-brown,  flocculent  precipitate,  and  when  heated  in  a 
tube  sublimes  and  decomposes  partially.  The  potassium,  hydrogen  salt, 
C9H706N2K,  crystallises  in  microscopic,  red  needles ;  the  silver’  salt, 
C9H6O0N2Ag2,  is  obtained  as  an  orange,  voluminous  precipitate. 

5-Nitroanildiacetic-2-carboxylic  acid,  C10H10O8N2,  is  obtained  as  a 
by-product  in  the  preparation  of  5-nitrophenylglycine-2-carboxylic 
acid ;  it  crystallises  from  concentrated  hydrochloric  acid  in  long, 
slender,  almost  white  needles,  melts  and  decomposes  at  177°,  and  forms 
a  potassium  salt  as  a  yellow  precipitate. 

1  : 3-Diacetyl  Q-nitroindoxyl,  N02,C(jH3<C^^^^^>CH,  is  formed 

by  heating  5 -nitrophenylglycine- 2 -carboxylic  acid  with  sodium  acetate 
and  acetic  anhydride  ;  it  crystallises  from  alcohol  in  large,  yellow 
needles,  melts  at  190°,  is  almost  insoluble  in  water,  but  moderately 
soluble  in  alcohol,  ether,  acetone,  benzene,  or  light  petroleum,  dissolves 
in  warm  aqueous  sodium  carbonate  to  form  a  dark  green,  in  concen¬ 
trated  sulphuric  acid  to  form  a  dark  blue,  solution,  and  when  warmed 
with  concentrated  sulphuric  acid  yields  6  :  Q'-dinitroindigotin, 
C16Hg08N4.  This  is  obtained  in  microscopic,  round,  dark  blue  granules, 
is  insoluble  in  water,  almost  insoluble  in  hydrochloric  or  acetic  acids, 
alcohol,  ether,  benzene,  or  light  petroleum,  is  slightly  soluble  in 
acetone,  and  dissolves  in  hot  aniline  to  form  a  dark  green,  in  phenol, 
naphthalene  or  hot  nitrobenzene  to  form  dark  blue  solutions ;  when 
heated  in  a  glass  tube,  it  sublimes,  whilst  on  platinum  foil  it  evolves 
violet  vapours  and  detonates  slightly.  On  reduction  with  zinc  and  hydro¬ 
chloric  acid,  it  yields  6  :  6'-dinitroindigo-white,  and  on  further  reduction 
6  :  6'-diaminoindigo-white,  which  is  oxidised  by  the  atmospheric  oxygen 
to  6  : 6'-diaminoindigotin.  This  is  distinguished  from  6  :  6'-dinitro- 
indigotin  by  its  solubility  in  acetic  acid,  forming  a  green  solution. 

G.  Y. 

Condensation  of  Epichlorohydrin  with  Phthalic  Anhydride 
in  Presence  of  Tertiary  Bases.  Arthur  Weinschenk  ( Ghem .  Zeit., 
1905,  29,  1311). — When  molecular  proportions  of  epichlorohydrin  and 
phthalic  anhydride  are  warmed  together  over  the  water-bath  in  the 
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presence  of  a  small  quantity  of  dimethylaniline  or  dimethyltoluidine, 
the  following  condensation  takes  place  : 

CH2CiCH  ,00  CH,OCH-OCO 

c'h>0+0<oo>°«h'”  ch2-o-oo>c«h<- 

The  resulting  chloromethylglycol  phthalate  is  a  solid  below  20°,  but 
between  20°  and  30°  it  a-sumes  a  fatty  consistency  ;  it  is  insoluble  in 
water,  dissolves  with  difficulty  in  alcohol  or  ether,  and  is  readily 
soluble  in  epichlorohydrin.  When  pyridine  is  used  as  the  condensing 
agent,  the  reaction  becomes  violent  and  the  mixture  rapidly  darkens. 

P.  H. 

Butadiene  Compounds.  XII.  Yellow  Nitrotriphenylfulgenic 
Acids  and  their  Bed  Fulgides.  Hans  Stobbe  and  Albert 
Kullenberg  ( Ber .,  1905,  38,  4081 — 4087). — Sodium  a-o-nitrophenyl- 
hh-diphenylfulgenate,  C^H^O^NNa.,,  formed  by  the  action  of  sodium 
etlioxide  on  o-nitrobenzaldehyde  and  ethyl  yy-diphenylitaconate  in 
absolute  alcoholic  solution,  crystallises  in  glistening  leaflets  from 
water,  or  in  yellow,  monoclinic  prisms  from  50  per  cent,  alcohol.  The 
acid ,  CPh2:C(CO2H)-C(CO2H):CH-C6H4-NO2,C2H0O,  crystallises  from 
alcohol  in  yellow  needles,  loses  C2H(.0  at  105°,  commences  to  become 
red  at  180J,  and  melts  and  evolves  gas  at  223 — 224°.  The  piperidine 
salt,  C24H1706N,205Hj1N,  crystallises  in  yellow  needles  and  melts  and 
decomposes  at  201 — 202°. 

a-o- Nitrophenyl-SS-diphenylfulgide,  J? •  ^>0,  formed 

JN  '-)2*0(j  H4*CH.O"CO 

by  boiling  the  acid  with  acetyl  chloride  for  four  hours,  is  obtained  on 
slow  evaporation  of  the  solution  in  large,  pleochroic,  monoclinic 
crystals ;  it  crystallises  from  a  mixture  of  chloroform  and  alcohol  in 
blood-red  leaflets,  from  chloroform  alone  in  yellow  needles  containing 
chloroform,  which  is  lost  gradually  on  exposure  to  air,  the  crystals 
changing  into  an  orange-red  powder ;  the  three  modifications  melt  at 
207 — 208°.  Its  behaviour  towards  water,  alkali  hydroxides,  and 
piperidine  is  the  same  as  that  of  dibenzylidenesuccinic  anhydride 
(Stobbe,  Naoum,  and  Kautzseh,  Abstr.,  1904,  i,  589);  when  oxidised, 
it  yields  benzophenone  and  o-nitrobenzoic  acid. 

a-m-Nitrophenyl-bh-diphenylfulgenic  acid  is  obtained  in  the  form  of 
its  sodium  salt,  C.24H1506lSrNa2,  by  digesting  m-nitrobenzaldehyde  and 
ethyl  yy-diphenylitaconate  with  sodium  ethoxide  in  absolute  alcoholic 
solution ;  this  crystallises  in  yellow  leaflets.  The  acid ,  C24Hl70C)N, 
crystallises  in  white  leaflets  or  prisms  from  ether,  in  yellow  leaflets 
from  acetic  acid,  and  melts  aud  decomposes  at  221 — 222°.  The 
piperidine  salt,  C24Hl706N,2C5HuN,  forms  yellow  needles  and  melts 
and  decomposes  at  177 — 178°. 

a-m.-Nitrophenyl-&h-diphenytfulgide,  C24H1506N,  crystallises  from  a 
mixture  of  chloroform  and  alcohol  in  orange-red,  slender  needles,  or 
from  benzene  in  stellate  groups  of  pleochroic,  monoclinic  prisms,  and 
melts  at  194 — 195°. 

a-'p-Nitrophenyl-^-diphenylfulgenic  acid,  C24H170(;N,  from  p-nitro- 
benzaldehyde  and  ethyl  yy-diphenylitaconate,  crystallises  in  yellow 
prisms,  melts  and  decomposes  at  238°,  and  when  oxidised  yields 
benzophenone,  p-nitrobenzaldehyde,  and  p-nitrobenzoie  acid.  The 
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sodium  salt  crystallises  in  yellow  prisms ;  the  piperidine  salt  forms 
nodular  aggregates  of  slender,  yellow  needles  and  melts  and  de¬ 
composes  at  181 — 182°. 

a-p -Nitrophenyl-Sh-diphenylfulgide,  G24H1505N,  crystallises  in  orange, 
pleochroic,  monoclinic  plates  melting  at  228°,  or  from  a  mixture  of 
benzene  and  chloroform  in  similar  crystals  melting  at  224°.  G.  Y. 

Butadiene  Compounds.  XIII.  Aminotriphenylfulgenic 
Acid.  Hans  Stobbe  and  Albert  Kullenberg  {Ber.,  1905,  38, 
4087 — 4090). — The  a-aminophenyl-SS-diphenylfulgenic  acids  are 
formed  by  reducing  the  corresponding  a-nitrophenyl  acids  with  ferrous 
sulphate  in  ammoniacal  solution  and  precipitating  the  product  with 
the  calculated  quantity  of  A-hydrochloric  acid. 

a  o-Aminophenyl-ZZ-diphenylfulgenic  acid, 

CPh2:0(C02H)-0(C02H):CH-C6H4-NH2, 
is  obtained  as  a  yellow,  amorphous  mass,  which  melts  and  decomposes 
at  175 — 177°  and  is  readily  soluble  in  hydrochloric  acid.  The 
piperidine  salt,  C24H1904N,205H;ilN,  crystallises  in  yellow  needles, 
melts  and  decomposes  at  192 — 193°,  and  on  treatment  with  aqueous 
silver  nitrate  forms  the  silver  salt,  C24Hl704NAg2,  as  a  white, 
flocculent  precipitate  which  becomes  yellow  on  drying. 

a-m-Aminophenyl-^B-diphenylfulgenic  acid,  C24H1904N,  crystallises  in 
yellow,  monoclinic  prisms,  melts  and  decomposes  at  224°,  and  when 
boiled  with  acetyl  chloride  forms  a-m-acetylaminophenyl-Bh-diphenyl- 

CPh  ;c*co 

fulgide,  Q  H  .CH'C-CO^0’  which  crystallises  in  slender> 

yellow  needles  and  melts  at  215°.  The  piperidine  salt, 

C24HT904N,2C5HuN, 

forms  long,  dirty-yellow  needles  and  melts  and  decomposes  at 

177—178°. 

a-p  -  Aminophenyl-SS-diphenyl/ulgenic  acid  is  amorphous ;  the  piperidine 
salt  forms  large,  dark  yellow  crystals  and  melts  and  decomposes  at 
182 — 183°;  the  copper  salt,  C27H1704NCu,  is  obtained  as  a  light 
brown,  amorphous  precipitate.  G.  Y. 

Resin  Acids  from  Conifers.  V.  Albert  Vesterberg  {Ber., 
1905,  38,  4125—4132.  Compare  Abstr.,  1886,  365,  1038;  1888, 
294;  1904,  i,  151  ;  Ducommun,  Chem.  Zeit.,  1885,  1592). — Although 
d-  and  f-pimaric  acids  yield  sparingly  soluble,  crystalline  ammonium 
salts,  a  mixture  of  either  acid  with  a  large  quantity  of  abietic  acid 
produces  a  gelatinous  salt.  When  the  two  acids  are  in  the  proportions 
1:10,  the  salt  remains  gelatinous  for  weeks,  but  in  the  proportions 
1  : 5  crystals  are  often  observed  in  the  course  of  a  few  days. 

The  separation  of  the  pimaric  acid  is  best  accomplished  by  the 
following  processes  :  {a)  fractional  crystallisation  of  the  acids  from 
85  per  cent,  (vol.)  alcohol  until  an  acid  is  obtained  which  gives  a 
crystalline  ammonium  salt ;  {b)  repeated  crystallisation  of  the  sodium 
salt  from  water  containing  a  small  amount  of  sodium  hydroxide ;  (c) 
crystallisation  of  the  acid  from  alcohol  or  acetic  acid. 

d-Pimaric  acid  has  been  isolated  by  this  method  from  French 
colophony  and  from  the  resin  of  Pinus  sylvestris.  J.  J.  S. 
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Positions  of  the  N02  and  NH2  Groups  in  the  Mononitro-  and 
Amino-derivatives  of  Piperonylaldehyde  and  Piperonylic  Acid. 

Efisio  Mameli  ( Atti  R.  Accctd.  Lincei,  1905,  [v],  14,  ii,  424 — 432, 
510 — 518). — The  positions  of  the  substituent  nitrogen  chains  in  the 
nitro-  and  amino-derivatives  of  piperonaldehyde  and  of  the  corre¬ 
sponding  acid  have  not  yet  been  absolutely  proved  (compare  Abstr., 
1904,  i,  668,  743,  and  1023  ;  1905,  i,  203,  889).  The  following  are 
the  results  of  the  author’s  investigations  on  this  subject. 

The  oxidation  of  nitropiperonaldehyde  yields  the  nitropiperonylic 
acid  melting  at  172°  and  already  obtained  by  Jobst  and  Hesse  by  the 
nitration  of  piperonylic  acid  (Abstr.,  1878,  733;  1880,  325).  This 
nitro-acid  or  its  calcium  salt,  when  decomposed  by  heat,  yields  nitro- 
catechol  methylene  ether,  which  can  also  be  obtained  by  distilling  an 
alkaline  solution  of  nitropiperonaldehyde  in  a  current  of  steam.  The 
nitro-groups  in  nitropiperonaldehyde  and  in  nitrocatecholmethylene 
ether  must  have  the  same  position  relatively  to  the  other  substituents 
as  that  in  nitropiperonylic  acid.  Reduction  of  the  last-named  com¬ 
pound  gives  rise  to  the  jti-aminocatechol  methylene  ether  (6-amino- 

0  ,  ,  ,  ,  xm>ch:c*nh„  ,  , 

3  :  4-methylenecatechol),  CH2<\  M  I  ,  already  prepared  by 

O'O'OH.OH 

Rupe  and  von  Majewski  (Abstr.,  1901,  i,  103),  by  van  Linge  (Abstr., 
1897,  i,  618),  and  by  Hesse  (loc.  cit.).  The  nitro-group  in  nitro¬ 
piperonylic  acid  must  therefore  occupy  the  6-position  with  reference 
to  the  carboxyl  group,  the  -OCH2’0-  group  being  in  the  3  :  4-position. 
Confirmation  of  this  conclusion  has  been  obtained  by  preparing,  from 
nitropiperonylaldehyde  and  from  nitropiperonylic  acid,  the  4-nitro- 
1  :  2-dihydroxy  benzene  described  by  various  authors. 

The  results  given  indicate  that,  when  piperonaldehyde  or  piperonylic 
acid  is  nitrated  directly,  the  first  nitro-group  introduced  enters  in  the 
6-position  with  respect  to  the  aldehyde  or  carboxyl  group  in  position  1, 
and  the  dioxymethylene  complex  in  the  position  3  : 4,  and  that  further 
nitration  gives  rise  to  symmetrical  tetra-substituted  derivatives. 

The  above  constitution  for  nitropiperonaldehyde  has  been  confirmed 
in  an  indirect  manner  by  the  recent  work  of  Herz  (Abstr.,  1905, 
i,  778).  T.  H.  P. 


Tetramethylphloroglucinolaldehyde.  Josef  Herzig  and  Franz 
Wenzel  ( Monatsh .,  1905,  26,  1359 — 1389.  Compare  Abstr.,  1904, 
i,  251). — [With  Peter  Rona.] — Dimethylphloroglucinolaldehyde  is 
heated  with  methyl  iodide  and  potassium  hydroxide  in  methyl-alcoholic 
solution  in  a  reflux  apparatus  during  one  day,  and  after  addition  of 
further  quantities  of  potassium  hydroxide  and  methyl  iodide  again  for 
one  day..  After  distillation  of  the  alcohol,  the  residue  is  treated  with 
water  and  ether,  when  there  are  obtained  an  aqueous  solution  of  the 
potassium  derivative  of  tetrametbylphloroglucinolaldehyde  (1)  and 
an  ethereal  solution  of  a  condensation  product  (2). 


( 1 )  Tetramethylphloroglucinolaldehyde, 


CMe2-CO-C-CHO 
COCMe2-C*OH  ’ 


obtained 


on  acidification  of  the  alkaline  solution,  crystallises  from  ether  in  large 
prisms  or  from  methyl  alcohol  in  colourless,  rectangular  plates,  melts 
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at  70 — 71°,  is  readily  soluble  in  benzene,  but  less  soluble  in  methyl  or 
ethyl  alcohol,  and  dissolves  in  aqueous  potassium  hydroxide  to  form  a 
colourless  solution  which  remains  unchanged  on  prolonged  warming  ; 
it  may  be  titrated  with  If/ 10  potassium  hydroxide,  using  phenol- 
phthalein  as  indicator.  The  potassium  derivative,  0K*C602Me4*C0H, 
forms  colourless  crystals  and  is  not  decomposed  by  carbon  dioxide  in 
aqueous  solution.  The  oxime,  OH'CgOgMe^CHINOH,  crystallises 
from  ethyl  acetate  in  white  needles,  commences  to  decompose  at  189°, 
and  melts  at  196°  to  a  dark  yellow  mass.  When  heated  with  acetic 
anhydride  and  sodium  acetate  at  160 — 180°,  or  when  boiled  with  acetic 
anhydride  only,  tetramethylphloroglucinolaldehyde  forms  the  coumarin 
CH’CH 

derivative,  C602Me4<^ _ ^ ,  which  crystallises  from  methyl  alcohol 

and  melts  at  205 — 208°.  The  methyl  ether,  0Me,C602Me4*CH0,  is  formed 
by  the  action  of  diazomethane  on  tetramethylphloroglucinolaldehyde 
in  ethereal  solution;  it  crystallises  from  alcohol  and  melts  at  100°. 
When  oxidised  with  potassium  permanganate  in  alkaline  solution,  the 
aldehyde  yields  a  substance  which  crystallises  in  glistening  scales, 
melts  and  evolves  gas  at  100°,  and  when  heated  with  alcohol  or  benzene 
forms  carbon  dioxide  and  the  condensation  product  melting  at 


210—212°. 

[With  Wilhelm  Reismann.]— (2)  The  condensation  product 
(0-hydroxy- 2  :  2' :  4  :  4' :  6' -pentaketo-2> :  3  : 3' :  3' :  5 : 5  : 5' :  5' -octamethyltetra- 
hydrophenylphenylidenemethane ), 

CO<°“^W>c,.CH:c<CO:CMe,>COi 

is  obtained  on  evaporation  of  the  ethereal  solution  and  treatment  of 
the  residue  with  benzene  ;  it  is  formed  also  together  with  formic  acid 
when  tetramethylphloroglucinolaldehyde  is  dissolved  in  dilute  methyl 
alcohol,  or  is  boiled  with  water,  or  when  its  potassium  derivative  is 
treated  with  methyl  sulphate.  After  repeated  recrystallisation  from 
a  mixture  of  chloroform  and  light  petroleum,  it  forms  nodular  aggre¬ 
gates  of  white  needles  and  melts  at  217°;  it  does  not  yield  an  acetyl 
derivative  when  boiled  with  sodium  acetate  and  acetic  anhydride.  The 
methyl  ether,  C21H2505,0Me,  formed  by  the  action  of  diazomethane  on 
the  condensation  product  in  ethereal  solution,  separates  from  alcohol 
in  colourless  crystals,  melts  at  163 — 164°,  and  when  treated  with 
hydroxylamine  hydrochloride  in  presence  of  sodium  hydrogen 
carbonate  or  sodium  methoxide  yields  a  product  which  contains 
nitrogen  and  melts  at  182°. 

The  condensation  product  dissolves  in  aqueous  potassium  hydroxide 
to  form  a  yellow  solution  which  becomes  colourless,  slowly  at  the 
laboratory  temperature,  quickly  on  evaporation,  with  formation  of  the 
potassium  derivative  of  tetramethylphloroglucinolaldehyde  and  tetra- 
methylphloroglucinol,  melting  at  192°  (m.  p.  187 — 188°;  Reisch, 
Abstr.,  1899,  i,  803).  The  condensation  product  is  again  formed  when 
the  products  of  its  hydrolysis  are  boiled  with  water  containing  a  few 
drops  of  hydrochloric  acid. 

The  action  of  methyl-alcoholic  potash  on  the  methyl  ether  of  the 
condensation  product  leads  to  the  hydrolysis  of  the  metboxy-group, 
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and  therefore  to  the  formation  of  the  same  decomposition  products  as 
are  obtained  from  the  hydroxy-compound.  When  treated  with  con¬ 
centrated  sulphuric  acid,  the  methyl  ether  yields  the  condensation 
product. 

When  reduced  with  zinc  dust  and  aqueous  potassium  hydroxide,  the 
condensation  product  forms  a  cfo'/^ycfro-derivative,  C21H2SOfi,  which 
crystallises  from  benzene  in  slender  needles  and  melts  at  173°.  It  is 
formed  also  from  tetramethylphloroglucinol  by  the  action  of  (a)  form¬ 
aldehyde  and  concentrated  sulphuric  acid  at  40°;  ( b )  of  formaldehyde 
and  potassium  hydroxide  in  warm  methyl-alcoholic  solution  ;  or  (c) 
of  boiling  aqueous  formaldehyde.  The  methyl  ether,  C21H2fi04(0Me)2, 
formed  by  the  action  of  diazomethane  on  the  reduction  product  in 
ethereal  solution,  crystallises  from  methyl  alcohol  in  stout  needles, 
melts  at  81°,  and  when  boiled  with  hydriodic  acid  forms  an 
anhydride ,  C21H.,605,  which  is  formed  also  by  the  action  of  concen¬ 
trated  sulphuric  acid  on  the  reduction  product  on  the  water-bath,  or  by 
boiling  this  with  acetic  anhydride  and  sodium  acetate  ;  it  crystallises 
in  needles  and  melts  at  190°. 

On  prolonged  action  of  potassium  hydroxide  and  methyl  iodide  on 
dimethylphloroglucinolaldehyde,  there  is  formed,  in  addition  to  tetra- 
methylpbloroglucinolaldehyde  and  its  condensation  product,  a  sub¬ 
stance,  C20H26Orj,  which  crystallises  in  glistening  needles  and  melts  at 
173°.  “  G.  Y. 

Hydroxylamine  Derivatives  of  Ketones  of  the  Type 

CO(CHICHR)2.  Gaetano  Minunni  and  Riccakdo  Ciusa  (Atti  R. 
Accad.  Lincei,  1905,  [v],  14,  ii,  420 — 424.  Compare  Abstr.,  1905,  i, 
245). — Attempts  to  determine  the  constitution  of  the  base  C17H1SN2, 
obtained  by  reducing  a-dibenzylideneacetonehydroxylamineoxime  {loc. 
cit.),  by  preparing  its  oxidation  products  have  been  unsuccessful.  The 
compound,  Ol7H]6N2(OH)2,  prepared  by  reducing  disalicylideneacetone- 
hydroxylamineoxime,  gives  mainly  resinous  products  on  oxidation,  only 
a  small  quantity  of  a  crystalline  product  being  obtained  by  treatment 
with  potassium  permanganate  and  sulphuric  acid. 

Bromo-a-dibenzylideneacetonehydroxylamineoxime,  Cl7Hj802NoBr, 
separates  from  alcohol  in  white  crystals  melting  and  decomposing  at 
172°  and  dissolves  in  methyl  alcohol  or  chloroform  and,  to  a  slight 
extent,  in  ethyl  acetate. 

Oxidation  of  a-dibenzylideneacetonehydroxylamineoxime  by  means  of 
amyl  nitrite  or  acid  potassium  permanganate  solution  yields  a  small 
quantity  of  a  substance,  Cl7H1401Sr2,  separating  from  aqueous  alcohol 
in  yellow  crystals  which  soften  at  165°,  melt  and  decompose  at  176°, 
and  are  soluble  in  almost  all  the  organic  solvents. 

Reduction  of  /3-dibenzylideneacetonehydroxylamineoxime  by  means 
of  sodium  in  amyl  alcohol  solution,  gives  an  oily  base,  the  hydrochloride 
of  which  melts  at  234°  and  the  platiniehloride  at  268°;  the  benzoyl 
derivative,  C,7Hl7lSr2Bz,  of  the  base  crystallises  from  a  mixture  of  ethyl 
acetate  and  alcohol  in  white  needles  which  blacken  at  260°,  melt  at 
290°,  and  dissolve  readily  in  methyl  or  ethyl  alcohol  and,  to  a  less 
extent,  in  carbon  tetrachloride. 

Disalicylideneacetonehydroxylamineoxime ,  C77H1602N2(OH)0,  crystal- 
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lises  from  alcohol  in  hard  prisms  melting  and  decomposing  at  207°, 
and  is  slightly  soluble  in  ether,  benzene,  ethyl  acetate,  or  methyl 
alcohol ;  it  dissolves  in  potassium  hydroxide  solution  or  in  hydrochloric 
acid,  and  also  in  sulphuric  acid,  to  which  it  imparts  a  blood-red 
coloration.  Its  tetrabenzoyl  derivative,  Cl7Hl404N2Bz4,  crystallises 
from  alcohol  in  hard,  minute  prisms  melting  at  135°,  and  dissolves 
readily  in  methyl  alcohol  and,  to  a  slight  extent,  in  ether,  benzene,  or 
ethyl  acetate.  On  reduction  with  sodium  and  amyl  alcohol,  it  gives  a 
compound,  Cl7H10N2(OH)2,  which  crystallises  from  alcohol  in  white 
leaflets  melting  and  decomposing  at  191°  and  is  soluble  in  ether  or 
benzene  with  difficulty,  in  ethyl  acetate  with  greater  readiness,  and  in 
acetic,  hydrochloric,  or  sulphuric  acid  or  potassium  hydroxide  solution 
very  readily.  T.  H.  P. 


Reaction  between  Organic  Magnesium  Compounds  and 
Unsaturated  Compounds.  VII.  Complex  Products  from 
Cinnamic  Esters.  Elmer  P.  Kohler  and  Gertrude  Heritage 
(Amer,  Chem.  J.,  1905,  34,  568 — 580). — Phenyl  a-phenylcinnamate 
crystallises  in  needles,  melts  at  142°,  is  sparingly  soluble  in  alcohol  or 
ether,  moderately  so  in  acetone  or  benzene,  and  readily  in  chloroform. 
When  a  solution  of  the  ester  in  benzene  is  boiled  with  excess  of 
magnesium  phenyl  bromide,  triphenylpropiophenone, 
CHPh2-CHPh-COPh, 

is  produced,  which  crystallises  in  small,  colourless  needles,  melts  at  182°, 
is  readily  soluble  in  chloroform,  moderately  so  in  benzene  or  hot 
acetone,  and  very  slightly  in  alcohol  or  ether ;  it  yields  neither  a 
hydrazone  nor  an  oxime. 

When  phenyl  cinnamate  (1  mol.)  is  added  to  a  well-cooled  ethereal 
solution  of  magnesium  phenyl  bromide  (3  mols.)  and  the  product  is 
decomposed  with  cold  hydrochloric  acid,  diphenylpropionic  acid  and 
diphenylpropiophenone  are  produced  together  with  a  small  quantity  of 
diphenyl.  If  the  solution  of  the  bromide  (1  mol.)  is  slowly  added  to  a 
cold  solution  of  the  ester  (1  mol.),  a  substance, 

CHPh2-CH(C02Ph)-C0-CH2-CHPh2, 
is  produced  which  crystallises  in  long  needles,  melts  at  180 — 182°,  is 
readily  soluble  in  chloroform  or  benzene,  moderately  in  ethyl  acetate  or 
hot  acetone,  and  very  slightly  in  alcohol  or  ether ;  it  is  easily 
hydrolysed  by  potassium  hydroxide  with  formation  of  potassium 
phenoxide,  potassium  carbonate,  and  aaee-tetraphenylpentane-y-one, 
CO(CH2*CHPh2)2,  which  crystallises  in  colourless  needles,  melts  at 
130°,  is  readily  soluble  in  ethyl  acetate  or  chloroform,  and  moderately 
so  in  alcohol  or  acetone,  does  not  combine  with  bromine,  and  is  not 
attacked  by  potassium  permanganate.  Tetraphenylpentanone  oxime 
crystallises  in  needles,  melts  at  115 — 116°,  and  when  treated 
with  phosphorus  pentachloride  is  converted  into  the  isomeric  acid 
anilide,  which  forms  small,  lustrous  prisms,  melts  at  155°,  and  if  heated 
in  a  sealed  tube  with  strong  hydrochloric  acid  yields  /3/3-diphenyl- 
propionic  acid  and  jS/3-diphenylethylamine. 

In  an  earlier  paper  (Abstr.,  1905,  i,  208),  the  effect  of  adding  methyl 
cinnamate  to  an  excess  of  magnesium  pheDyl  bromide  was  described. 


ORGANIC  CHEMISTRY. 


97 


If.  on  the  other  hand,  the  magnesium  compound  is  added  slowly  to  a 
well-cooled  solution  of  methyl  cinnamate,  a  methyl  ester, 
CHPh2*CH(C02Me)'C0-CH./CHPh2, 
corresponding  with  the  phenyl  ester  obtained  from  phenyl  cinnamate 
under  the  same  conditions,  is  produced,  which  crystallises  in  slender 
needles,  melts  at  2  11 — 213°,  is  readily  soluble  in  chloroform  or  benzene, 
moderately  in  acetone,  and  very  slightly  so  in  alcohol  or  ether ;  when 
heated  at  200°  with  concentrated  hydrochloric  acid,  it  is  decomposed 
with  formation  of  2  inols.  of  /3/3-diphenylpropiouic  acid.  fi-Benzoyl- 
aaee-tetraphenylpentane-y-one,  CHPh./CELBz’CO'CHg’CHPh^,  which  is 
obtained  as  a  by-product  in  the  preparation  of  the  methyl  ester  just 
described,  and  can  be  prepared  by  dropping  methyl  cinnamate  into  a 
boiling  solution  of  magnesium  phenyl  bromide,  crystallises  in  needles, 
melts  at  166°,  is  readily  soluble  in  chloroform  or  acetone,  moderately 
in  alcohol,  and  sparingly  so  in  ether.  This  ketone  is  hydrolysed  by 
boiling  alcoholic  potassium  hydroxide  with  formation  of  tetraphenyl- 
pentanone  and  potassium  benzoate,  whilst  aqueous  potassium  hydroxide 
converts  it  into  dipheuylpropiophenone  and  potassium  diphenyl- 
propionate.  If  ethereal  solutions  of  methyl  cinnamate  and  magnesium 
phenyl  bromide  are  boiled  together  for  three  or  four  hours  and  the 
product  is  treated  with  ice-water,  a  crystalline  substance , 
CHPh2-CH(CPh2-OH)-CO-CH2-CHPh2, 
is  obtained,  which  melts  at  153°,  is  readily  soluble  in  acetone  or  chloro¬ 
form,  and  moderately  so  in  alcohol,  and  when  heated  alone  at 
270 — 300°,  or  with  concentrated  hydrochloric  acid  at  200°,  is  converted 
into  benzophenone  and  tetraphenylpentanone.  E.  G. 

Soluble  Preparations  of  o-Nitrophenyl/J-lactomethylketone. 
Farbwerke  vorm.  Meister,  Lucius,  &  Broking  (D.R.-P.  160783). 
— o-Nitrophenyl-/3-lactomethylketone  is  useful  for  the  production  of 
indigo-blue  on  the  fibre,  but  is  very  sparingly  soluble.  It  dissolves, 
however,  in  aqueous  solutions  of  the  alkali  salts  of  benzylaniline- 
sulphonic  acid,  CH2Ph,NH’C0H4,SO3H,  2  inols.  of  the  ketone 
requiring  at  least  1  mol.  of  the  acid  for  solution.  Salts  of  benzyl- 
toluidinesulphonic  acids  or  of  chlorobenzylanilinesulphonic  acids,  and 
homologues  of  the  ketone,  show  a  similar  behaviour.  C.  H.  D. 

Derivatives  of  Tetrachloro-o-benzoquinone.  C.  Loring 
Jackson  and  R.  D.  Mac  Laurin  ( Ber .,  1905,  38,  4103 — 4105). — 

llexacldoro-o-quinocatechol  ether,  Ch02C1.,<^q^>C6C14,  prepared  by  the 

action  of  tetrachlorocatechol  on  tetrachloro-o-benzoquinone  dissolved 
in  dilute  acetic  acid,  separates  from  benzene  in  deep  red  crystals,  melts 
at  300°,  and  is  more  soluble  than  the  bromo-compound  (Jackson  and 
Koch,  Abstr.,  1901,  i,  597).  It  is  reduced  by  sodium  amalgam  to 

hexachlurodihydroxycatechol  ether,  CgC12(OH)2<Cq^>CgC14,  which  crystal¬ 
lises  from  alcohol  in  colourless  needles  and  melts  at  290°.  When 
condensed  with  aniline,  tetrachloro-o-benzoquinone  yields  a  double 
compound,  aniline-dichlorodianilino-o-benzoquinone, 

C(;02Clo(NHPh  )2,NH  2Ph, 
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which  crystallises  from  benzene  in  long,  thin,  brown  needles  and 
melts  and  decomposes  at  164 — 165°.  The  alcohol  compound, 
Cfi0?Cl2(NHPh)2,C2H60, 

crystallises  from  alcohol  in  glistening,  yellow  plates  and  melts  at 
140 — 141°.  Dichlorodianilino  o-benzoquinone,  C602Cl2(NHPh)2,  pre¬ 
pared  by  crystallising  the  aniline  compound  from  a  mixture  of  benzene 
and  light  petroleum,  separates  in  reddish-purple,  pointed  needles  and 
melts  at  194 — 195°.  Chlorodianilino-p-quinoneanil, 
OIC0HCl(NHPh)2:NPh, 

prepared  by  the  action  of  alcohol  and  aniline  on  the  preceding 
compound,  crystallises  from  benzene  and  alcohol  in  broad,  black, 
glistening  needles  and  melts  at  180°.  T.  M.  L. 

1 : 2-Anthraquinone.  Kasimir  Lagodzinski  ( Annalen ,  1905,  342, 
59 — 89.  Compare  Abstr.,  1904,  i,  158). — l-Nitroso-2-anthrol,  which 
the  author  regards  as  being  in  the  tautomeric  form,  0’.C14H8IN*0H, 
can  be  prepared  from  2-anthrol  in  alcoholic  solution  by  treatment, 
successively,  with  an  aqueous  solution  of  zinc  chloride  and  sodium 
nitrite ;  the  mixture  is  slowly  heated  and  the  zinc  salt  of  the  nitroso- 
anthrol  separates ;  it  crystallises  in  orange  needles  decomposing  at 
188°,  and  gives  an  indigo-blue  coloration  with  concentrated  sulphuric 
acid.  The  potassium  derivative,  C14Hg02NK,  forms  green  and  the 
sodium  derivative  yellowish-green  leaflets.  The  ethyl  ether, 

o:c14H8:N-OEt, 

prepared  from  the  silver  salt  and  ethyl  iodide,  crystallises  in  golden- 
yellow  leaflets  melting  at  143°.  The  methyl  ether  crystallises  in 
similar  forms,  melting  at  129 — 130°. 

\- Amino-2- anthrol,  NH2'C14H8*OH,  is  obtained  by  reducing  either 
the  nitrosoanthrol  with  stannous  chloride  and  hydrochloric  acid  or  with 
hydrogen  sulphide  in  alkaline  solution,  or  benzeneazo-2-anthrol  with 
zinc  dust  and  hydrochloric  acid  ;  it  crystallises  in  yellowish-green 
leaflets  decomposing  at  140 — 150°;  the  hydrochloride  and  the  sulphate 
form  greenish-yellow  needles;  when  heated  with  concentrated  sulphuric 
acid,  a  blood-red  coloration  is  obtained.  A  triacetyl  derivative, 
NAc2*C14H8*OAc,  crystallises  in  greenish-grey  leaflets  melting  at  165°, 
and  dissolves  in  alcohol  solution  with  a  blue  fluorescence ;  on  hydro¬ 
lysis  with  dilute  alcoholic  potassium  hydroxide,  l-acetylamino-2- 
anthrol  is  obtained  as  green  leaflets  decomposing  at  200 — 220° ;  its 
alcoholic  solution  has  a  bluish-green  fluorescence. 

1  : 2-Anthraquinone,  C14H802,  is  formed  when  the  salts  of  amino- 
anthrol  are  oxidised  in  the  cold  with  ferric  chloride  or  chromic  acid  ; 
it  crystallises  in  orange-yellow  needles  melting  and  decomposing  at 
185 — 190°,  and  dissolves  in  sulphuric  acid  with  a  bluish-violet 
coloration.  It  condenses  with  o-phenylenediamine,  yielding  1  : 2- 
N 

anthraphenazine,  C14HS<^^.^>C6H4,  which  crystallises  in  dark  yellow 

leaflets  melting  at  221 — 222°;  the  hydrochloride  is  cherry-red  and  the 
sulphate  bluish-green.  When  oxidised  with  chromic  acid  in  acetic 
acid  solution,  triacetylaminoanthrol  yields  l-diacetylamino-2-acetoxy- 

anthraquinone,  C6H4<\qq^>C6H2(OAc),NAc2,  which  crystallises  in  pale 
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yellow  needles  melting  at  189°.  On  hydrolysis,  it  is  converted  into 
l-amino-2-hydroxyanthraquinone ,  crystallising  in  dark  red  needles 
melting  at  250 — 251°  and  identical  with  Liebermann’s  a-alizarinamide. 
Alizarin  is  produced  by  heating  the  substance  last  mentioned  under 
pressure  with  hydrochloric  acid  at  250° ;  the  transformation  is  not 
produced  by  diazotisation. 

1  :  2-Anthraquinol  ( loc .  cit.),  prepared  from  the  quinone,  crystallises 
in  greenish-yellow  leaflets  melting  and  decomposing  at  131°;  the 
alkaline  solution  is  at  first  cherry-red,  but  soon  blackens  on  oxidation. 
The  diacetyl  derivative  forms  yellow  aggregates  melting  at  145°,  and 
by  oxidation  with  chromic  acid  is  converted  into  diacetylalizarin. 

K.  J.  P.  0. 

Chlorination  of  Mono-  and  Di-amino-derivatives  of  Anthra- 
quinone.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  158951. 
Compare  Wohl,  this  vol.,  i,  9). — The  mono-  and  di-amino-derivatives 
of  anthraquinone  are  readily  chlorinated  by  means  of  sulphuryl  chloride. 
Thus,  /3-aminoanthraquinone  yields  a  monochloro-derivative,  1  :  5-di- 
aminoanthraquinone  yields  a  tetraehloro-derivative,  crystallising  from 
nitrobenzene  in  glistening,  brown  needles,  and  2  :  6-diaminoanthra- 
quinone  yields  a  dichloro-derivative.  The  solubilities  of  many  such 
chloro-compounds  in  sulphuric  acid  and  in  organic  solvents  are 
described.  C.  H.  D. 


Studies  in  the  Naphthacene  Series.  Hugo  Voswinckel  ( Ber ., 
1905,  38,  4015 — 4021). — Naphthacenediquinone  (Gabriel  and  Leupold, 
Abstr.,  1898,  i,  482)  dissolved  in  glacial  acetic  acid  is  attacked  by 
chlorine  at  the  ordinary  temperature,  giving  the  dichloride, 

.CO-CCim 

6  4<vco  cci-ccr  6  4’ 

which  crystallises  from  nitrobenzene  in  rhombic  crystals  and  melts  at 
175°;  with  reducing  agents  it  gives  dihydroxynaphthacenequinone 
(Gabriel  and  Leupold,  loc.  cit.),  and  on  warming  with  dilute  aqueous 
sodium  hydroxide  the  same  substance  is  also  formed,  but  the  principal 
product  is  an  acid,  ClgH10O6,  perhaps 

co!h-c6h4-co-c<“0^^;>c6h4. 

This  crystallises  from  dilute  alcohol  containing  hydrochloric  acid  in 
bright  yellow,  transparent  prisms,  melts  at  185°,  and  gives  a  hydrazone 
and  a  red,  crystalline  silver  salt,  ClsHsO0Ag2,H2O. 

With  bromine  in  glacial  acetic  acid,  naphthacenediquinone  gives 

trihydroxynaphthacenequinone  bromide,  C6H4<^^  ^  ^^?^^>C0H4, 

vU' vDr  xi y 2 

which  separates  in  well-formed,  colourless  prisms  and  melts  at  198° ;  a 
little  dihydroxynaphthacenequinone  is  also  formed.  When  the 
bromide  is  shaken  with  aqueous  sodium  hydroxide,  it  seems  to  yield 
the  acid,  CJ8H10O(5,  described  above,  but  the  melting  point  is  slightly 
higher,  namely,  199°. 

.COCk~ — CO. 

Naphthacenediquinone  oxide ,  C0H4<^  |  ")0  /C6H4,  prepared 

XJO-LT  CCK 


100 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


by  leaving  powdered  naphthacenediquinone  with  an  aqueous  suspension 
of  bleaching  powder  for  several  days,  crystallises  from  benzene  in 
small,  orange-coloured  needles,  melts  and  decomposes  at  about  240°, 
and  is  easily  reduced  to  dihydroxynaphthacenequinone  ;  with  aqueous 
sodium  hydroxide,  the  acid,  ClsH10O6,  is  obtained,  melting  at  199°. 

W.  A.  D. 

Preparation  of  Bornylenediamine.  Paul  Duden  (D.R.-P. 
160103). — Bornylenediamine  (camphanediamine)  is  prepared  by 
i  educing  amino-,  wonitroso-,  or  mmitro-camphoroxime  by  means  of 
sodium  and  alcohol,  sodium  amalgam,  or  electrolytic  hydrogen. 
Bornylenediamine  forms  a  waxy  solid,  boils  at  246°,  and  dissolves  with 
extreme  readiness  in  water.  The  diacetyl  deiivative  occurs  in  two 
stereoisomeric  modifications,  melting  at  246°  and  253°  respectively. 

0.  H.  D. 

Chemical  Investigation  of  Resin  from  the  Pine  ( Pinvs 
abies).  Peter  Klason  and  John  Kohler  ( Arkiv  Kem.  Min .  Geol., 
1905,  2,  i,  No.  3,  1 — 39). — Resin  from  the  pine  contains  two  isc- 
morphous  acids,  a-  and  /3-colophonic  acids,  C2OH30O2.  The  acids  have 
the  normal  molecular  weight  in  freezing  acetic  acid  and  give  the  acid 
value  185  4.  The  separate  acids  have  not  been  obtained  absolutely 
pure,  so  that  the  physical  constants  given  below  are  only  approximately 
correct. 

a-Colophonic  acid  crystallises  from  alcohol  in  colourless,  oblique, 
monoclinic  prisms  [a  :  b  :  c=  1T282  :  1  :  0-9716  ;  /3  =  7i°24'],  melts  at 
177— 182°,  and  has  [a]D- 59-41°. 

(i-Colophonic  acid  separates  in  less  well-developed  crystals  than  the 
a-acid,  melts  at  168 — 173°,  and  has  [a]D  +52 '2°. 

The  ammonium,  NH3,2C2nH30O2,  calcium,  Ca(C20H29O2)5i,  and  barium, 
Ba(GV0H99O2),2H2O,  salts  of  the  mixed  acids  were  prepared. 

T.  11.  P. 

Gutta  Percha  and  Balata.  William  A.  Caspari  ( J Soc.  Chem. 
Ind.,  1905,  24,  1274 — 1278). — Analyses  of  various  guttas  and  balata, 
purified  by  solution  in  benzene  and  precipitation  with  alcohol  thrice 
repeated,  confirmed  the  formula  (C5H8)n.  Pure  gutta  is  of  a  leathery 
consistence  and  almost  destitute  of  elasticity;  below  100°,  it  becomes 
soft  and  can  be  kneaded,  whilst  caoutchouc  becomes  sticky  and 
moderately  plastic,  but  retains  some  resilience ;  at  higher  tempera¬ 
tures,  the  two  hydrocarbons  tend  to  approximate  in  behaviour.  When 
dissolved  in  dry  carbon  tetrachloride  and  treated  with  chlorine,  the 
hydrocarbons  of  gutta,  caoutchouc,  or  balata  yielded  substances  the 
composition  of  which  approximated  to  the  formula  C20H3(.C114  ;  the 
substances,  when  purified  by  precipitation  from  dilute  benzene  or 
chloroform  solution  by  means  of  alcohol  and  dried  in  a  vacuum, 
presented  white,  toughish  plates.  Substances  prepared  similarly  by 
the  action  of  bromine  gave  analytical  numbers  leading  to  the  formula 
C30H46Br10 ;  iodine  in  chloroform  solution  yielded  substances  con¬ 
taining  between  1 2 •  1 1  and  13*47  per  cent,  of  iodine.  Benzene 
solutions  of  gutta  or  balata  saturated  with  dr  y  hydrogen  chloride  and 
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precipitated  with  alcohol  gave  substances  which,  when  redissolved  and 
again  precipitated,  formed  white,  leathery  flakes,  easily  soluble  in 
benzene  or  in  chloroform,  and  had  the  composition  C30H45,5HC1 ; 
the  behaviour  of  caoutchouc  was  found  to  be  somewhat  different.  A 
solution  of  nitrogen  peroxide  and  oxygen  in  benzene,  added  to  a 
benzene  solution  of  the  hydrocarbons,  produced  green,  gelatinous 
precipitates  of  variable  composition  ;  on  adding  more  nitrogen  peroxide, 
yellow  clots  separated,  which  had  the  composition  C10H16O4N2 ;  on 
subjecting  these  substances  to  the  protracted  action  of  nitrogen 
peroxide,  they  produced  substances  which,  when  pure,  were  saffron- 
yellow  powders  which  dissolved  in  acetone,  ethyl  acetate,  alkalis,  and 
ammonia  with  a  deep  orange  colour;  their  composition  is  represented 
by  the  formula  C10H15O7N3.  By  the  action  of  nitric  acid,  a  substance 
of  the  formula  C15H.,1011N4  was  obtained.  Benzene  solutions  of  the 
hydrocarbons  on  treatment  with  dry  nitric  oxide  gave  substances  the 
composition  of  which  is  represented  by  the  formula  C10HlfiO2N.  The 
conclusion  is  drawn  from  these  experiments  that  the  hydrocarbons  of 
gutta  percha  and  of  balata  are  identical,  whilst  as  regards  gutta  and 
caoutchoucs  it  seems  as  if  these  were  a  common  molecule,  differences 
in  the  aggregation  of  which  caused  differences  in  mechanical  structure. 

P,  11. 

Butadiene  Compounds.  XI.  Parallel  Coloured  Furyl-  and 
Phenyl-fulgides.  Hans  Stobbe  and  Richard  Eckert  ( Ber .,  1905, 
38,  4075 — 4081). — The  furyl  group  has  stronger  chromophoric 
properties  than  has  the  phenyl  group ;  a  number  of  furyl  and  the 
corresponding  phenyl  compounds  are  quoted  to  show  that  where  these 
have  the  same  colour,  the  former  have  the  deeper  shade.  This  is  the 
case  in  the  fulgide  series,  the  three  furyl-fulgides  described  below 
being  light  orange,  dichromate -red,  and  reddish-brown,  whilst  the 
corresponding  phenyl  compounds  are  light  yellow,  orange-red,  and 
lemon-yellow  respectively  (Abstr.,  1905,  i,  857 ;  this  vol.,  i,  22). 

a-Furyl-88-dimethylfulgenic  ( a-furfurylideneteraconic )  acid , 

CMe2:  C(C02H )  •  C(C02H ) :  CH  •  C .  0  h3, 
formed  by  the  action  of  sodium  ethoxide  on  ethyl  dimethylitaconate 
and  furfuraldehyde  in  absolute  alcoholic  solution,  separates  from 
20  per  cent,  acetic  acid  in  small,  slightly  yellow,  rhombic  crystals, 
softens  at  204°,  and  melts  and  decomposes  at  218°.  When  treated  with 
acetyl  chloride,  cooled  by  a  freezing  mixture,  it  yields  a-furyl-88-di- 
methylfulgide,  C12H10O4,  which  crystallises  from  light  petroleum  in 
small,  light  orange,  monoclinic  prisms,  melts  at  63°,  is  readily  soluble 
in  ether,  chloroform,  benzene,  or  carbon  disulphide,  and  dissolves  in 
concentrated  sulphuric  acid  to  form  a  yellow  solution,  which  becomes 
greenish-brown,  and  finally  reddish-brown,  changing  to  yellow  on 
dilution  with  water. 

66-Diphenyl-a-furylfulgenic  acid, 

CPh2:C(C02H)-C(C02H):CH-C40H3, 
formed  from  furfuraldehyde  and  ethyl  diphenylitaconate  in  alcoholic 
sodium  ethoxide  solution,  crystallises  from  benzene  in  shimmering, 
yellow  leaflets  containing  C6H6,  which  is  lost  at  100°,  becomes  dark 
at  187°,  and  melts  and  decomposes  at  202°.  The  sodium  salt, 
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C22Hi405Na,2H20,202H60,  crystallises  from  70  per  cent,  alcohol 
in  white  plates. 

58 -  Diphenyl -a-furylfidgide,  C22Hu04,  formed  by  pouring  cold  acetyl 
chloride  on  to  the  dicarboxylic  acid,  crystallises  from  carbon  disulphide 
in  dark  red  prisms,  which  lose  CS2  on  exposure  to  air  when  free  from 
carbon  disulphide,  it  is  dichromate-red,  melts  at  156°,  is  easily  soluble 
in  chloroform  or  benzene,  and  dissolves  in  concentrated  sulphuric  acid 
to  form  a  green  solution  which  becomes  brown,  and  on  dilution  with 
water  deposits  a  greenish-blue,  flocculent  precipitate. 
a8-Difurylfulgenic  acid  (difurfurylidenesuccinic  acid), 

c4oh3-oh:c(co2h)-o(co2H):ch-c4oh3, 

is  obtained  by  treating  a  mixture  of  3  mols.  of  furfuraldehyde  and 
1  mol.  of  ethyl  succinate  in  alcoholic  solution  with  2  mols.  of  sodium 
ethoxide  in  a  yield  of  15  per  cent,  of  the  theoretical ;  it  melts  at 
227 — 228°  (217 — 225°:  Fichter  and  Scheuermann,  Abstr.,  1901,  i, 
479;  185 — 187°:  Titherley  and  Spencer,  Trans.,  1904,  85,  190). 

a8-Difurylfulgide  (difurfurylidenesuccinic  anhydride)  forms  brown¬ 
ish-red,  rhombic  crystals,  softens  at  197°,  and  melts  at  204°  (187°: 
Titherley  and  Spencer,  loc.  cit.,  p.  188).  G.  Y. 


Diphenyl-o-phenoxylenedihydroanthracene.  Fritz  Ullmann 
and  Jacob  Tscherniak  (Ber.,  1905,  38,  4110 — 4111). — 2' -Hydro- 

Jluoranyldiphenylcarbinol,  0<C.r,6 ,  rO>CH*  C(;H4  •CPhg1 0 II ,  prepared 

o6ja4 

by  the  action  of  bromobenzene  and  magnesium  on  methyl  hydro- 


fluoranate  (Meyer,  Abstr.,  1895,  i,  291),  O^p^vrC^CH’CyH^COgMe, 

separates  from  benzene  in  colourless  crystals  and  melts  at  196°.  By  the 
action  of  acetic  and  sulphuric  acids,  it  is  converted  into  10  : 10 -diphenyl- 


1  :  9 -o -phenoxylenedihydroanthracei le , 
rates  in  colourless  crystals  and  melts  at  325°, 


CvH.'CH  C,.H, 


i D  *  i  i 

CPh#;CdH8-0 


which  sepa- 
T.  M.  L. 


Salts  of  the  Alkaloid  Cinchonamine.  Bernard  F.  Howard 
and  F.  Perry  (J.  Soc.  Chem.  Ind.,  1905,  24,  1281— 1283). —The 
cinchonamine  used  in  the  investigation  was  obtained  from  a  sample  of 
the  crude  nitrate  which  had  been  precipitated  from  the  alkaloid  of  the 
bark  of  Remijia  Purdeiana.  The  crude  salt  was  twice  recrystallised 
from  water  and  converted  into  the  hydrochloride,  in  which  form  it  was 
several  times  recrystallised ;  on  precipitating  the  base  and  recrystallising 
it  from  acetone,  it  was  obtained  as  a  perfectly  white,  crystalline 
product.  Cinchonamine  hydrochloride,  C19H24ON2,HC],  crystallises 
from  the  acid  solution  in  soft,  almost  white,  glistening  laminre.  A  hot 
saturated  neutral  solution  of  the  hydrochloride  cooled  to  27°  deposits 
cubical  crystals  of  a  monohydrated  salt.  A  dihydrochloride  could 
not  be  obtained.  The  hydrobromide  was  prepared  in  a  manner  exactly 
similar  to  the  hydrochloride  and  was  found  to  be  anhydrous  ;  it  is  very 
slightly  soluble  in  cold  water.  The  hydriodide  prepared  by  double 
decomposition  of  a  salt  of  cinchonamine  with  potassium  iodide  or  by 
boiling  the  alkaloid  with  5  per  cent,  hydriodic  acid  crystallises  in 
shining,  slightly  yellow  plates ;  on  exposure  to  dry  air,  it  loses  hydro- 
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gen  iodide  ;  it  is  almost  insoluble  in  cold  water,  but  is  fairly  soluble  at 
higher  temperatures.  The  platinichloride  forms  a  very  insoluble, 
semicrystalline,  yellow  solid.  The  salicylate  prepared  by  neutralising 
a  warm  solution  of  salicylic  acid  with  cinchonamine  forms  a  resinous 
mass  which  crystallises  from  dilute  aqueous  solutions  in  thick,  colour¬ 
less  prisms,  which  are  very  readily  soluble  in  acetone.  The  sulphate 
was  obtained  by  neutralising  an  alcoholic  solution  of  the  alkaloid  with 
dilute  sulphuric  acid  at  a  temperature  just  below  the  boiling  point  of 
alcohol;  on  rendering  the  neutral  solution  just  acid  and  cooling,  it 
was  deposited  in  small  needles  ;  it  is  extremely  soluble  in  water  and  is 
practically  insoluble  in  absolute  alcohol ;  it  is  very  soluble  in  pyridine 
and  crystallises  from  it  with  one  molecule  of  the  solvent.  The  acid 
sulphate,  C19H240N2,H2S04,  is  best  prepared  by  dissolving  the  sulphate 
in  a  small  quantity  of  water  at  the  temperature  of  the  boiling  water-bath 
and  stirring  in  a  molecular  quantity  of  dilute  sulphuric  acid  ;  on  slow 
evaporation  in  a  vacuum,  the  solution  deposits  large,  truncated 
octahedra.  The  picrate  obtained  as  a  yellow,  amorphous  powder  by 
adding  a  cold  aqueous  solution  of  picric  acid  to  the  hydrochloride 
melts  at  54°  and  contains  ^H20.  Solubility  curves  are  given  for  the 
haloid  salts.  P.  H. 

Nicotine  and  its  Specific  Rotation.  I.  Florian  Ratz. 
(Monatsh.,  1905,  20,  1241 — 1252). — The  author  has  purified  two 
samples  of  nicotine  of  different  origins  by  fractional  distillation  under 
20  mm.  pressure,  and  obtained  two  fractions,  having  [&]„  -163T90 
and  -16tr77°  at  20°  respectively.  The  specific  rotation  of  these 
fractions  was  not  altered  by  further  fractional  distillation,  but  on  con¬ 
version  of  each  into  the  zincochloride,  fractional  crystallisation  of  this, 
and  liberation  and  fractional  distillation  of  the  base,  two  specimens  of 
pure  nicotine  were  obtained.  This  boils  at  246-2°  under  719-8  mm. 
pressure,  and  has  the  sp.  gr.  1 '00924 — 1*00925  at  20°/4°  and  [a]D 
-  169-22°  to  -  169*54°  at  20°. 

Nicotine  zincochloride,  C10H14N?,2HCl,ZnCl2,H2O,  is  soluble  in  two 
parts  of  water,  or  4 — 4'5  parts  of  60  per  cent,  alcohol,  or  in  0'1  or 
0'35  part  of  the  boiling  solvents  respectively. 

A  table  is  given  showing  the  sp.  gr.  and  the  specific  rotation  of 
nicotine  as  found  by  a  number  of  authors.  The  different  figures 
obtained  previously  must  be  due  to  the  presence,  in  varying  amounts, 
of  an  impurity  which  is  removed  only  partly  by  fractional  distillation  ; 
the  nature  of  this  the  author  proposes  to  investigate.  G.  Y. 

Scopolamine  and  Scopoline.  Ernst  Schmidt  (Arch.  Pharm., 
1905,243,559—583.  Compare  Abstr.,  1892, 1255  ;  1895,  i,  158;  1898, 
i,  499  ;  1903,  i,  51). — Numerous  attempts  to  obtain  reactions  which 
would  correspond  with  the  presence  of  ketonic  oxygen  in  scopoline, 
C8Hlc,02N,  gave  no  positive  result.  Further,  it  was  not  found  possible 
to  reduce  scopoline  in  either  acid,  neutral,  or  alkaline  solution  ;  neither 
could  a  compound  with  hydrocyanic  acid  be  obtained  ;  nor  was  a 
benzylidene  derivative  formed  when  scopoline  and  beDzaldehyde  were 
allowed  to  remain  in  acetic  acid  solution  saturated  with  hydrogen 
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chloride,  as  happens  with  substances  which  contain  a  CH2*CO  group 
(Willstatter,  Abstr.,  1898,  i,  160). 

By  methylating  scopoline  (Luboldt,  Abstr.,  1898,  i,  499),  a  small 
quantity  was  obtained  of  a  crystalline  methylscopoline  which  melted  at 
69 — 70°;  it  was  analysed  in  the  form  of  its  aurichloride, 
C9H1502N,HAuC14, 

which  melts  at  154°. 

When  scopoline  is  allowed  to  remain  with  hydrogen  peroxide,  it 
yields  a  product  which  melts  and  decomposes  at  122°  and  forms  a 
crystalline  hydrochloride,  C8H1303N,HC1 ;  probably  this  product  is  an 
oxide,  the  NMe  group  having  been  converted  into  NMeO.  Scopoline 
is  oxidised  but  very  slowly  by  a  boiling  solution  of  chromic  and 
sulphuric  acids ;  the  products  are  scopoligenine,  C7Hu02N,  pyridine 
methosulphate,  methylamine,  and  carbon  dioxide. 

[With  Budolf  Gaze.] — Bromine,  either  in  chloroform  solution  or  in 
the  form  of  vapour,  converts  scopoline  partially  into  scopoligenine  ;  in 
the  latter  case,  a  small  quantity  was  also  obtained  of  a  substance  melt¬ 
ing  at  110 — 113°,  probably  a  iromo-derivative  of  scopoline. 

Scopoligenine  yields  unsaturated  hydrocarbons  and  pyridine  when  it 
is  heated  with  zinc  dust  in  a  current  of  hydrogen  gas. 

When  hydrobromoscopoline  hydrobromide  is  boiled  with  phosphorus 
tribromide  and  the  product  reduced  with  zinc  and  dilute  sulphuric  acid, 
hydroscopolidine  is  formed ;  this  was  analysed  in  the  form  of  its 
aurichloride,  C8H13N,HAuC14,  which  melts  at  204 — 206°. 

Hydriodoscopoline  hydriodide  melts  at  196°.  The  aurichloride  of 
hydroscopoline ,  C8H1502N,HAuC14,  which  is  obtained  by  reducing 
hydrobromoscopoline  (Abstr.,  1903,  i,  51),  melts  at  200 — 201°. 

New  varieties  of  the  platinichloride  and  aurichloride  of  scopoline, 
respectively  anhydrous  and  with  H20,  are  described;  these  melt  practi¬ 
cally  at  the  same  temperature  as  the  salts  known  already.  C.  P.  B. 

Modern  Theories  of  Double  Linkings  and  the  Constitutional 
Formula  of  Pyrrole.  Giacomo  Ciamician  ( Gazzetta ,  1905,  36,  ii, 
384 — 393). — The  author  discusses  the  various  formulae  which  have 
been  proposed  for  pyrrole,  in  which,  as  he  has  already  pointed  out 
(Abstr.,  1893,  i,  602),  two  valencies  of  the  nitrogen  atom  exist  in  a 
latent  condition.  On  the  basis  of  Thiele’s  theory  of  partial  valencies, 
he  supposes  that  in  thiophen,  pyrrole,  and  furan  the  partial  valencies 
of  the  group  -CHI0H*CH10H-  are  more  or  less  satisfied  by  the  latent 
valencies  of  the  sulphur,  nitrogen,  and  oxygen  respectively,  the  extent 
of  this  neutralisation  being  greatest  with  sulphur  and  least  with 
oxygen  (see  also  Abstr.,  1905,  i,  80).  T.  H.  P. 

Compounds  of  Copper  Salts  with  Pyridine  and  Quinoline. 
Paul  Pfeiffer  and  V.  Pimmer  {Zeit.  anorg.  Chem.,  1905,  48,  98 — 111). 
— The  following  additive  compounds  of  copper  nitrate  and  pyridine 
have  been  prepared.  Cu(N03)2,2C3H5N,  a  light  blue  powder; 
Cu(N03)2,3C5H5N,  azure-blue  crystals;  Cu(N08)2,4C5H5N,  violet 
plates;  Cu(N03)2,6C5H6N,  small,  cobalt-blue  crystals.  The  tetra- 
pyridine  compound  is  readily  formed  from  its  components  ;  with  excess 
of  the  base,  it  forms  the  hexapyridine  compound,  whereas  it  yields  the 
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di-  and  tri-pyridine  compounds  when  heated  carefully.  The  compounds 
Cu(N03)2,2C5H5N,2H20  and  Cu(N03)2,6C5H5N,3H20  have  also  been 
prepared  ;  the  former  occurs  in  light  blue  plates,  whilst  the  latter  has 
a  violet-blue  colour. 

Diquinoline  cupric  nitrate ,  Cu(N02)2,2C9H7N,  prepared  directly  from 
its  components,  crystallises  in  transparent,  indigo-blue  needles. 

Dipyridine  cupric  bromide,  C u B r 2 , 2 C3 H - N ,  prepared  from  its  com¬ 
ponents,  occurs  in  green  needles ;  with  excess  of  the  base,  it  yields 
hexapyridine  cupric  bromide,  CuBr^BC^HjN,  as  a  blue,  crystalline  mass. 
Pyridinium  cupric  bromide,  Cu(C5HfiN)2Br4,  prepared  by  dissolving 
the  dipyridine  additive  compound  in  hydrobromic  acid,  forms  lustrous, 
reddish-black,  prismatic  crystals  ;  the  corresponding  quinolinium  com¬ 
pound,  Cu(C9H8N)2Br4,3H20,  prepared  by  a  similar  method,  crystallises 
in  black  plates.  G.  S. 

Aminoacetals  and  Aminoaldehydes.  II.  Alfred  Wohl  {Per., 
1905,  38,  4154 — 4157.  Compare  Abstr.,  1901,  i,  513). — A  summary 
of  the  results  contained  in  the  three  following  abstracts.  Amino¬ 
aldehydes  and  their  substitution  derivatives  are  best  purified  in  the 
form  of  their  platinichlorides  ;  the  free  aldehydes  very  readily  undergo 
condensation,  and  in  only  a  few  cases  have  they  been  obtained  pure  by 
reducing  to  a  minimum  the  decomposing  action  of  heat,  alkali,  and 
water.  C.  S. 

y  Amin  obuty raid  ehyde  and  Pyrrolidine.  Alfred  Wohl,  Kurt 
Schafer,  and  A.  Thiele  (Per.,  1905,  38,  4157 — 4161). — y-Amino- 
butyraldehyde  diethylacetal  is  conveniently  obtained  by  the  interaction 
of  /Tchloropropaldehyde  diethylacetal,  sodium  ethoxide,  and  dry 
hydrogen  cyanide  in  alcoholic  solution  at  118—122°  for  two  days,  the 
product  being  subsequently  reduced  with  sodium  and  absolute  alcohol. 
y- Aminobutyr aldehyde ,  KH2'CH’2*CH2,CH2'CHO,  obtained  by  the  de¬ 
composition  of  the  acetal  by  a  dilute  solution  of  oxalic  acid,  forms  a 
syrup  which  still  contains  oxalic  acid.  Th e  platinichloride, 

(C4H9ON)2,H2PlC1g, 
is  an  unstable,  crystalline  substance. 

y -Formylaminobutyral dehyde  diethylacetal, 

CHO*NH*CB2*CH2'CH2'CH(OEt)2, 
prepared  from  ethyl  formate  and  the  acetal  base,  boils  at  170°  under 
14  mm.  pressure  and  is  soluble  in  water  or  the  usual  organic  solvents. 

y  -  For  mylaminobulyr  aldehyde,  CH0'NH'CH2*CH2’CHo*CH0,  is  ob¬ 
tained  in  an  impure  state  by  the  decomposition  of  the  acetal  with 
oxalic  acid.  The  platinichloride,  (C5H902N)2,H2PtCl6,  melts  and  de¬ 
composes  at  176°. 

l-Penzenesulphonyl-2-ethoxypyrrolidine,  S0oPh*K<Cn  ci 

obtained  by  the  action  of  benzenesulphonic  chloride  on  an  aqueous- 
alcoholic  solution  of  y-aminobutyraldehyde  diethylacetal  and  treatment 
of  the  oil  so  produced  with  a  5  per  cent,  alcoholic  potash,  is  a  crystal¬ 
line  substance  which  melts  at  76 — 78°  and  distils  without  decomposi¬ 
tion.  It  is  insoluble  in  water,  but  dissolves  in  ordinary  organic 
solvents ;  it  is  reduced  to  pyrrolidine  by  sodium  and  hot  amyl  alcohol. 

C.  S. 
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Hydrogenated  Pyridine -aldehydes.  Alfred  Wohl,  W.  Hertz- 
berg,  and  M.  S.  Losanitsch  (Her.,  1905,  38,  4161 — 4169). — fi-Imino- 
dipropaldehyde  tetraethylacetal,  NH[CH2*CH2*CH(OEt)2]2,  obtained  by 
heating  under  pressure  /?-chloropropaldehyde  diethylacetal  (1  part)  with 
a  cold  saturated  solution  of  ammonia  in  alcohol  (6  parts)  at  118 — 120° 
for  not  more  than  nine  hours,  is  a  colourless,  viscous  liquid  inclining 
to  yellow  ;  it  boils  at  157°  under  1.5  mm.  pressure,  has  a  basic  odour,  is 
somewhat  soluble  in  water,  dissolves  in  the  ordinary  organic  solvents, 
and  has  a  sp.  gr.  0’9466  at  15°.  Dilute  oxalic,  hydrochloric,  or 
sulphuric  acid  hydrolyses  it  to  the  extent  of  88  per  cent.  Cold  con¬ 
centrated  hydrochloric  acid  causes  the  formation  of  a  syrup  which  was 
identified  as  ^-tetrahydropyridine-3-aldehyde  in  the  form  of  the  hydro¬ 
chloride  of  its  nitrophenylhydrazone, 

hci,nh-oh2-c-ch:n2h*c6h4-no2 

ch2-ch2*ch 

a  hygroscopic,  reddish-yellow  substance  which  sinters  at  173’5°  and 
melts  with  decomposition  at  251°. 

fi-Ethyliminodipropaldehyde  tetraethylacetal, 

NEt[CH9-CH2-CH(OEt)2]2, 

obtained  from  ethylamine  and  /3-chloropropaldehyde  diethylacetal  in 
benzene  solution  at  135 — 140°,  is  a  colourless,  viscous  oil  which  boils 
at  159°  under  13  mm.  pressure ;  it  is  sparingly  soluble  in  water  and  is 
miscible  with  the  ordinary  organic  solvents.  The  platinichloride, 
(CJ6H3504]N)2.H2PtC]fi,  separates  from  dilute  alcohol  in  yellow,  octa¬ 
hedral  crystals  which  melt  and  decompose  at  92 — 93°  (corr.). 
l-EthylA3-tetrahydropyridine-3-aldehyde  hydrochloride , 
C5NH7Et-CHO,HCl, 

is  obtained  from  the  acetal  by  the  action  of  cold  concentrated  hydro¬ 
chloric  acid.  It  separates  from  dilute  alcohol  in  long,  colourless 
crystals  which  melt  at  208°  (corr.),  shows  reducing  properties,  and 
gives  a  reddish-brown  coloration  with  concentrated  sulphuric  acid  and 
phenol  or  /3-naphthol.  The  platinichloride  forms  yellow  cubes  which 
melt  and  decompose  at  190°.  The  hydrochloride  of  the  nitrophenyl¬ 
hydrazone  separates  from  dilute  alcohol  in  reddish-yellow,  hygroscopic 
needles  which  melt  aod  decompose  at  263°.  The  hydrochloride  of  the 
oxime  forms  long,  colourless  needles  which  melt  at  248 — 249°  (corr.). 
The  free  oxime,  which  is  not  produced  by  mixing  its  components,  is 
obtained  from  the  hydrochloride  by  the  action  of  potassium  carbonate ; 
it  crystallises  in  white  scales  and  melts  at  134°  (corr.).  The  acetate  of 
the  oxime,  obtained  by  the  action  of  acetic  anhydride  and  sodium 
acetate  on  the  hydrochloride,  boils  at  102 — 405°  under  0'1  mm. 
pressure.  Thionyl  chloride  converts  the  hydrochloride  of  the  oxime 
into  the  hydrochloride  of  the  nitrile ,  C5NHKEt*CI7,H01,  which  separates 
from  dilute  alcohol  in  white  needles  melting  at  265 — 266°  (corr.). 
4:-Chloro-l-ethylpiperidine-3-aldehyde  diethylacetal, 

CH2<^“™|>CII-CH(OEt)2, 

prepared  by  the  action  of  hydrogen  chloride  on  the  hydrochloride  of 
1  -ethyl- A3-tetrahydropyridine-3-aldehyde  dissolved  in  absolute  alcohol, 
is  a  colourless  oil  which  boils  at  79 — ‘80°  under  0  05  mm.  pressure.  Its 
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reduction  by  sodium  and  absolute  alcohol  produces  1  -ethylpiperidine- 
3-aldehyde  diethylacetal,  which  is  a  colourless  oil  boiling  at  63 — 65° 
under  0  04  mm.  pressure.  C.  S. 

Free  Aminoaldehyde3.  Alfred  Wohl  and  M.  S.  Losanitsch 
( Ber .,  1905,  38,  4170 — 4172). — 1- Ethyl- \3-tetrahydropyridine-3-alde- 
hyde,  obtained  from  its  hydrochloride  (see  preceding  abstract)  by  the 
action  of  solid  potassium  carbonate,  is  a  colourless,  oily  liquid  with  a 
basic  stupefying  odour  ;  it  boils  at  52 — 54°  under  0'06  mm.  pressure, 
has  an  alkaline  reaction  and  reducing  properties,  and  is  resinified  by 
potassium  hydroxide. 

l-Ethylpiperidine-3-aldehyde  is  obtained  in  small  quantity  from  the 
corresponding  acetal  ( loc .  cit.)  by  the  action  of  strong  hydrochloric 
acid  with  subsequent  addition  of  potassium  carbonate  to  the  cold 
diluted  solution.  It  is  a  colourless  oil  which  boils  at  40°  under 
0‘2  mm.  pressure ;  it  has  a  burning  taste,  fumes  with  hydrochloric  acid, 
and  reduces  Fehling’s  solution.  In  contact  with  air,  it  becomes 
resinous  and  insoluble  in  water.  The  platinichloride  crystallises  in 
octahedra. 

/3- Ethylamin opropaldeh yde  diethylacetal,  NHEt*CH2*CH2*CH(OEt)2, 
is  a  by-product  in  the  preparation  of  the  tertiary  base  (loc.  cit.).  It 
is  a  colourless,  mobile  oil  with  a  basic  odour  and  strongly  alkaline 
reaction.  It  boils  at  82-5 — 83-5°  under  13  mm.  pressure.  When 
decomposed  by  strong  hydrochloric  acid,  it  yields  the  hydrochloride  of 
the  aminoaldehyde,  C6HU0N,HC1,  which  melts  at  265 — 265 ’5°  (corr.) 
and  reduces  solutions  of  silver  salts. 

fi-Ethylaminopropaldehyde,  (NHEt'CH2,CH2*CHO)3,  is  obtained 
from  the  hydrochloride  by  the  action  of  potassium  carbonate  as  a 
slightly  yellow  oil,  which  reduces  solutions  of  silver  salts  but  not 
Fehling’s  solution,  answers  to  Schiff’s  test,  and  forms  with  hydro¬ 
chloric  acid  a  hydrochloride  identical  with  that  from  which  it  is  pre¬ 
pared.  The  free  aldehyde  is  remarkably  stable,  retaining  its  properties 
unchanged  after  being  heated  in  a  vacuum  to  180°.  C.  S. 

Reciprocal  Stereochemical  Influences.  Hans  Meyer  (Monatsh., 
1905,  26,  1303 — 1310). — Two  similar  or  dissimilar  groups  which 
influence  each  other  so  that  they  act  as  if  only  one  group  were  present, 
the  author  terms  “conjugated  groups.”  Typical  examples  of  sub¬ 
stances  containing  “  conjugated  groups  ”  are  the  2-  and  4-aminopyr- 
idines  and  the  2-  and  4-aminoquinolines,  in  which  the  two  basic 
groups  influence  each  other  so  that  salts  are  formed  with  only  1  mol. 
of  hydrochloric  acid.  On  treatment  with  nitrous  acid,  these  bases 
behave  as  stable,  aliphatic  amines. 

In  4-aminonicotinic  acid,  the  carboxyl  group,  and  in  4-aminolut- 
idinic  acid  one  of  the  two  carboxyl  groups,  is  partially  neutralised  by 
the  “conjugated  groups”  :  these  acids  are  therefore  josewdo-betaines 
(Abstr.,  1904,  25,  490). 

On  the  other  hand,  in  the  3-aminopyridines,  7-aminoquinoline,  and 
5-  and  8-aminofsoquinoline,  the  tertiary  nitrogen  and  the  amino-group 
have  no  stereochemical  influence  on  each  other,  and  these  bases  form 
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salts  with  2  mols.  of  hydrochloric  acid,  and  when  diazotised,  behave  as 
aromatic  amines. 

Similarly,  whilst  the  3-hydroxypyridines  react  normally,  the  2-  and 
4-hydroxypyridines  (2-  and  4-pyridones)  and  the  2-  and  4-hydroxy- 
quinolines  do  not  give  the  typical  reactions.  Thus  the  2-  and  4- 
pyridones  do  not  yield  nitroso-derivatives,  cannot  be  acetylated,  do  not 
react  normally  with  phenylcarbimide  (Goldschmidt  and  Meissler, 
Abstr.,  1890,  i,  499),  and  have  only  feeble  salt-forming  properties. 
Claus  has  shown  that  on  bromination  of  carbostyril  the  “  conjugated 
group”  exerts  no  directive  influence  (Abstr.,  1896,  i,  449).  G.  Y. 

Action  of  Diazomethane  on  Pyridones  and  Hydroxy- 
pyridinecarboxylic  Acids.  Hans  Meyer  ( Monatsh .,  1905,  26, 
1311 — 1329.  Compare  preceding  abstract). — Whilst  2-pyridone  is 
converted  into  2-methoxypyridine  only  slowly  and  partially  by  the 
action  of  diazomethane,  this  reagent  interacts  energetically  with 
3-hydroxypyridine,  which  must  be  a  true  hydroxy-compound  forming 
3 -methoxy pyridine  ;  this  yields  a  mercurichloride,  which  crystallises  in 
slender,  colourless  needles  and  melts  at  110°,  and  a  platinichloride, 
which  is  obtained  in  yellowish-red  crystals  and  melts  at  182°. 

The  action  of  diazomethane  on  4-pyridone  leads  to  the  formation  of  a 
mixture  of  4-methoxy pyridine  and  l-methyl-4-pyridone.  4 -Methoxy- 
jjyridine  mercurichloride  crystallises  in  colourless  needles  and  melts  at 
191°.  Carbostyril  interacts  with  diazomethane  to  form  2-methoxy- 
quinoline  and  not  the  iYmethyl  derivative. 

The  action  of  methyl  iodide  on  6-hydroxynicotinic  acid  in  aqueous 
alkaline  solution  leads  to  the  formation  of  6-keto-l-methyl-l  : 2-di- 
hydropyridine-3-carboxylic  acid,  which  melts  at  238 — 239°  (compare 
von  Pechmann  and  Welsh,  Trans.,  1885,  47,  150;  Abstr.,  1885,  174). 
This  differs  from  all  1 -methylpyridinecarboxylic  acids  investigated 
previously,  as  owing  to  the  negative  influence  of  the  keto-group  on  the 
methylimino-group  it  does  not  form  the  betaine,  and  can  be  titrated 
with  Nj  10  potassium  hydroxide.  When  treated  with  diazomethane,  it 
yields  the  methyl  ester,  which  crystallises  in  long,  glistening  needles 
and  melts  at  139°. 

The  action  of  diazomethane  on  6-hydroxynicotinic  acid  leads  to  the 
formation  of  a  mixture  of  derivatives  consisting  of  88 "5  per  cent,  of 
methyl  6-keto-l-methyl-l  :  2-dihydropyridine-3-carboxylate  and  11’5 
per  cent,  of  methyl  6-methoxynicotinate,  0Me*C5NH3*C02Me,  which 
crystallises  in  soft  needles  and  melts  at  122°,  whereas  diazomethane 
and  methyl  6-hydroxynicotinate  interact  to  form  methyl  6-keto-l- 
methyl-l  :  2-dihydropyridine-3-carboxylate  only. 

Methyl  2-hydroxycinchonate  is  formed  from  the  acid  by  the  action  of 
thionyl  chloride  or  sulphuric  acid  and  methyl  alcohol,  or  together 
with  methyl  2-methoxycinchonate  by  the  action  of  diazomethane.  It 
crystallises  in  glistening,  colourless  needles,  melts  at  242°,  sublimes  at 
240 — 250°,  and  distils  apparently  without  change.  Methyl  2-methoxy¬ 
cinchonate  crystallises  in  needles,  melts  at  120°,  and  has  an  odour  of 
orange  blossoms.  When  boiled  with  2  per  cent,  aqueous  sodium 
hydroxide,  propionylisatin,  which  is  formed  by  boiling  isatin  with 
propionic  anhydride  and  melts  at  141°,  yields  2-hydroxy-3-methyl- 
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cinchonic  acid,  0H‘C9KH4Me‘C02H ;  this  separates  from  water  in 
colourless  crystals,  melts  at  315 — 317°,  and  when  treated  with  thionyl 
chloride  and  methyl  alcohol  or  with  diazomethane  yields  methyl 

2- hydroxy-3-methylcinchonate,  which  crystallises  in  long,  slender 
needles  and  melts  at  174 — 175°.  Prolonged  treatment  with  diazo¬ 
methane  had  no  further  action  on  the  methyl  ester. 

Chelidamic  acid  interacts  energetically  with  diazomethane,  forming 
the  dimethyl  ester,  0H*C5NH2(C02Me)2,  which  crystallises  in  long 
needles,  melts  at  125°,  and  is  only  sparingly  soluble  in  ether. 

The  author  discusses  the  constitution  of  eomenamic  acid  (compare 
Lapworth  and  Collie,  Trans.,  1897,  71,  843  ;  Peratoner,  Abstr.,  1902, 
i,  493),  and  concludes  that  it  is  4 : 5-dihydroxypyridine-2-carboxylic 
acid.  It  does  not  interact  with  thionyl  chloride  (compare  Abstr., 
1902,  i,  31),  but  when  treated  with  diazomethane  yields  methyl 
4-hyd?’oxy-5-methoxypyridine-2-carboxylate,  melting  at  118°.  G.  Y. 

Formation  from  Furfuraldehyde  of  Colouring  Matters 
derived  from  Pyridine.  Wilhelm  Konig  (J.  pr.  Chem.,  1905, 
[ii],  72,  555—562.  Compare  Abstr.,  1904,  i,  449,  817  ;  Zincke, 
Heuser,  and  Moller,  Abstr.,  1904,  i,  921  •  Zincke  and  Miihlhausen, 
this  vol.,  i,  33). — The  hydrobromide  of  a-hydroxyglutaconaldehyde- 
dianilide,  NHPh-CH:CH-CH:C(0H)-CH(011)-NHPh,HBr,  is  formed 
by  heating  aniline  with  furfuraldehyde  in  alcoholic  solution  on  the 
water-bath,  and,  after  cooling,  adding  hydrobromic  acid  of  sp.  gr.  1A8, 
diluted  with  alcohol.  It  crystallises  from  acetic  acid  in  prisms  which 
have  a  deep  blue  lustre,  melts  at  164—165°,  and  dyes  silk  and  tannin 
mordanted  cotton- wool  deep  red  or  unmordanted  cotton-wool  rose-red. 
When  heated  with  nitrobenzene  at  150°,  it  decomposes  into  aniline  and 

3- hydroxy-l-phenylpyridinium  bromide,  which  crystallises  in  white 
needles  containing  H20  and  melts  at  129°  (compare  Zincke  and  Miihl- 
hausen,  loc.  cit.).  The  picrate,  C]l7H12OsN4,  crystallises  in  slender, 
yellow  needles  and  melts  at  219°. 

The  hydrobromide  of  a-hydroxyglutaconaldehydedi-j»-phenetidide, 
C2iH2604N2,H Br,  formed  from  y>-phenetidine  and  furfuraldehyde  by 
the  same  method  as  the  dianilide,  crystallises  in  glistening,  blue 
prisms,  melts  at  157 — 158°,  and  dyes  silk  and  unmordanted  cotton¬ 
wool  the  rhodamine  colour,  but  not  fast.  The  free  base  is  obtained 
as  a  yellow,  oily  mass.  When  heated  with  nitrobenzene,  it  yields 
3-hydroxy-\-^-ethoxyphenylpyridinium  bromide,  C13H1402NBr,H20,  which 
crystallises  in  colourless,  iridescent  leaflets  and  melts  at  167 — 168°. 
The  picrate  forms  yellow  needles  and  melts  at  207°.  G.  Y. 

Dyes  derived  from  Furfuraldehyde.  Walter  Dieckmann 
and  Ludwig  Beck  [and,  in  part,  Bruno  Szelinski]  ( Ber .,  1905,  38, 
4122 — 4125.  Compare  Zincke  and  Miihlhausen,  this  vol.,  i,  33; 
Konig,  preceding  abstract). — Hydroxyglutaconaldehydedianilide 
hydrobromide,  N  H  Ph-CH:CH-CH:C(OH)-CH:NPh,HBr,H20,  pre¬ 
pared  either  by  the  action  of  aniline  and  aniline  hydrobromide  on 
furfuraldehyde  or  by  the  action  of  aniline  and  cyanogen  bromide  on 
3-hydroxypyridine,  melts  and  decomposes  at  166°  and  is  converted  by 
heating  with  alcohol  and  hydrochloric  acid  into  3-hydroxy-I-phenyl- 
pyridinium  chloride,  OH’C5NH4PhBr,  which  melts  and  decomposes  at 
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210°  and  yields  a  picrate  melting  and  decomposing  at  218 — 221°  and 
a  platinichloride  melting  and  decomposing  at  199° ;  the  identity  of  the 
two  preparations  is  thus  fully  demonstrated. 

Similar  evidence  was  obtained  in  the  case  of  the  jo-chloroaniline 
derivatives.  Hydroxyglutaconaldehydedi-^-chloroanilide  hydrochloride, 
CpHaC1-NH*CH:CH-CH:C(OH)«CH:N*C6H4C1,HC1,  resembles  the 
dianilide  hydrochloride  and  melts' and  decomposes  at  167°.  3-Hydroxy - 
1-p -chloropheiiylpyridinium  chloride,  0H*C5NH4C1,C6H4C1,  crystallises 
from  water  in  long,  colourless  needles  and  melts  and  decomposes  at 
221°.  The  platinichloride  crystallises  from  hot  water  in  orange- 
yellow  needles  and  melts  and  decomposes  at  217°.  T.  M.  L. 


Action  of  o-Nitrobenzaldehyde  on  Dimethylaniline  in 
Presence  of  Hydrochloric  Acid.  Theodor  Zincke  and  Wilhelm 
Prenntzell  (. Ber 1905,  38,  4116 — 4122). — o-Nitrobenzaldehyde 
and  dimethylaniline,  which  yield  a  triphenylmethane  compound 
when  acted  on  by  zinc  chloride,  give,  when  acted  on  by  concentrated 
hydrochloric  acid  at  110 — 115°,  a  compound,  C 
is  formulated  as  an  anthranil  derivative, 

l>° 

sn/ 


15H130N2C1,  which 


C6H3C1< 


C6H4-NMe2 


but  might  possibly  be  an  acridone  compound, 

C,H,Cl<^>C6H,-NMe1  ; 

it  crystallises  from  hot  alcohol  in  yellow  needles,  from  acetone  in  stout, 
reddish-yellow  needles,  and  melts  at  162 — 163°;  its  dilute  alcoholic 
and  ethereal  solutions  show  a  very  strong  fluorescence,  similar  to  that 
of  fluorescein  ;  concentrated  solutions  are  yellow  ;  it  is  stable  towards 
alkali  hydroxides  and  does  not  lose  chlorine,  but  has  slight  basic 
properties.  The  hydrochloride  forms  colourless  flakes,  the  nitrate  and 
sulphate  colourless  needles;  the  platinichloride,  (C15H13ON2Cl)2,H2PtCl0, 
crystallises  in  minute,  yellow  scales,  is  insoluble  in  water,  and 
decomposes  above  200°;  th emethiodide,  C15H13ON2Cl,MeI,  crystallises 
from  hot  alcohol  in  glistening  scales,  melts  at  184°  liberating  methyl 
iodide,  and  fluoresces  in  alcoholic  solution. 

Reduction  by  means  of  zinc  and  acetic  acid  gives  a  compound 
formulated  as  6-chloro-2-ammoA'-dimethylaminohenzophenone, 
NH2-C6H3Cl-CO-CGH4-NMe2, 

which  crystallises  in  minute,  yellow  needles  and  melts  at  185°.  The 
hydrochloride  crystallises  from  dilute  hydrochloric  acid  in  colourless, 
glistening  tablets,  but  is  decomposed  by  water  or  alcohol.  The  acetyl 
derivative  crystallises  from  dilute  alcohol  in  yellow,  glistening  needles 
and  melts  at  132°.  The  ketone  is  reduced  by  hydrogen  iodide  and 
phosphorus  at  190 — 200°  to  2  : 4'-diaminodiphenylmethane  (Stadel, 
Abstr.,  1895,  i,  233),  which  crystallises  from  ether  in  transparent 
tablets,  melts  at  88 — 89°,  and  is  readily  converted  into  diphenyl- 
methane.  The  hydrochloride  crystallises  in  small,  colourless  needles. 
The  acetyl  derivative  separates  from  alcohol  in  white,  tabular 
crystals  meltiog  at  208°,  or  in  small,  glistening  needles  melting  at 
218°;  only  the  latter  modification  is  described  by  Stadel.  T.  M.  L. 
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Phenylhydrazine  as  a  Reducing  Agent  in  Organic 
Chemistry.  Giuseppe  Planciier  ( Gazzetta ,  1905,  35,  ii,  460 — 463). 
— Polemical.  A  reply  to  Oddo  and  Puxeddu  (Abstr.,  1905,  i,  842). 

T.  H.  P. 

Phenylethylidenehydrazine.  Georg  Lockemann  and  Otto 
Liesche  ( Annalen ,  1905,  342,  14 — 50). — Phenylethylidenehydr¬ 

azine,  that  is,  acetaldehydephenylhydrazone,  was  used  in  the 
preparation  of  acraldehyde  as  a  means  of  recognising  acet¬ 
aldehyde  (Abstr.,  1905,  i,  570).  It  has  been  shown  by  Fischer 
(Abstr.,  1896,  i,  361)  to  exist  in  two  or  three  mutually  convertible 
isomeric  forms.  A  list  is  given  of  the  phenylhydrazones  of  aldehydes 
or  ketones  or  ketonic  acids,  of  osazones,  of  diketones,  and  other 
similar  hydrazones  which  exhibit  isomerism.  This  isomerism  has 
been  variously  regarded  as  a  structural  or  steric  isomerism,  but  the 
explanation  given  by  Hantzseh,  and  based  on  the  latter  type  of 
isomerism,  is  regarded  as  the  most  adequate. 

The  conditions  under  which  the  two  forms  of  the  acetaldehyde¬ 
phenylhydrazone  are  stable  have  been  investigated.  Fischer  ( loc .  cit .) 
obtained  a  /3-form  (m.  p.  63 — 65°),  which  was  transformed  by  alcoholic 
sodium  hydroxide  into  the  a-form,  melting  at  98  — 101°;  the  latter 
then  passed  slowly  into  a  third  variety  melting  at  80°.  It  is  now 
found  that  this  substance  exists  in  two  modifications ;  the  stable 
a-variety  melts  at  98 — 101°,  whilst  the  labile  (3-form  melts  at  57°. 
The  /3-hydrazone  gradually  changes  into  the  a-form,  but  the  trans¬ 
formation  is  hastened  by  the  action  of  bases,  such  as  sodium 
hydroxide  or  ammonia,  and  also  by  various  salts.  Crystallisation 
from  alkaline  75  per  cent,  alcohol  is  the  most  effectual  method. 
The  change  from  the  a-  into  the  /3-form  also  takes  place  in  certain 
solvents,  but  is  momentarily  effected  by  treatment  with  aqueous 
sulphurous  acid.  The  depression  of  the  freezing  point  of  the  a- 
modification  does  not  appear  to  be  due  to  a  conversion  into  a  third 
form,  but  to  decomposition,  oxidation,  &c.  Fischer’s  isomeride  (m.  p. 
63 — 65°)  is  probably  an  amorphous  mixture  of  the  a-  and  /3-hydrazones. 

Acetaldehydephenylhydrazone  is  prepared  by  adding  molten  phenyl¬ 
hydrazine  to  an  ice-cold  solution  of  acetaldehyde  in  light  petroleum. 
The  product,  which  is  white,  can  only  be  kept  in  an  atmosphere  free 
from  alkaline  or  acid  vapours;  it  melts  usually  at  51 — 57°,  although 
higher  melting  points  (98°)  have  been  observed.  On  crystallisation 
from  75  per  cent,  alcohol  containing  a  trace  of  sodium  hydroxide, 
prismatic  crystals  of  the  a-modification  are  obtained. 

The  /?  modification  is  obtained  by  adding  aqueous  sulphurous  acid 
either  to  a  75  per  cent,  alcoholic  solution  of  the  a-hydrazone  or  by 
moistening  the  crystals.  The  use  of  a  stronger  acid,  hydrochloric  or 
nitric,  brings  about  the  transformation,  but  at  the  same  time  causes 
some  decomposition.  Carbon  dioxide  attacks  the  a-modi6cation 
slowly,  but  does  not  convert  it  into  the  /3-form.  Even  in  a  com¬ 
pletely  neutral  medium,  such  as  air,  the  /3-modification  becomes 
coloured,  and  the  melting  point  rises. 

Indifferent  solvents  cause  the  transformation  of  either  form  into  the 
other,  but  in  no  case  can  a  complete  transformation  be  effected  by  simple 
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recrystallisation.  The  melting  point  of  the  /3-form  may  be  somewhat 
raised  by  recrystallisation  or  that  of  the  a-form  somewhat  lowered. 

Both  isomerides  show  the  same  behaviour  towards  benzoyl  chloride. 
Dibenzoylphenylhydrazine  (m.  p.  177 — 178°)  is  formed  when  an 
aqueous  suspension  of  the  hydrazone  is  treated  with  benzoyl  chloride 
and  sodium  hydroxide  ;  at  the  same  time  tribenzoylphenylhydrazine, 
C27H20O8N2,  is  formed ;  it  can  be  prepared  by  repeated  treatment  of 
phenylhydrazine  with  benzoyl  chloride  in  ethereal  solution  in  the 
presence  of  sodium  hydroxide,  and  crystallises  in  rhombic  plates 
melting  at  200 — 201°.  Both  the  a-  and  /3-hydrazones  yield  the  same 
fi-benzoyl-fi-phenyl-a-ethylidenehydrazine,  CHMelN-NPbBz,  when  the 
benzoylation  is  carried  out  in  pyridine  solution  ;  it  crystallises  in 
rectangular  plates  or  cubes  melting  at  89 — 90°,  and  is  reduced  by 
zinc  dust  and  acetic  acid  to  benzanilide.  It  does  not  condense  under 
the  action  of  phosphoric  oxide  or  zinc  chloride  to  a  diphenyl pyrazole. 

It  is  thought  that  the  isomerism  of  acetaldehydephenylhydrazone  is 
not  explicable  from  a  stereochemical  standpoint,  but  rather  is  better 
accounted  for  as  a  case  of  tautomerism.  K.  J.  P.  O. 

Diphenylhydrazine,  Hydrazobenzene,  and  Benzylaniline,  and 
Miscibility  of  the  last  two  with  Azobenzene,  Stilbene,  and 
Dibenzyl  in  the  Solid  State.  F.  M.  Jaeger  ( Proc .  K.  Akad.  H’etensch. 
Amsterdam,  1905,  8,  466 — 474). — The  following  crystallographic 
constants  were  determined  :  as-diphenylhydrazine,  triclinic  \a:b  :c  = 
0-7698:1:0-5986  ;  a  =  89°24',  0=  137°28-5',  y  =  90°4’5'] ;  hydrazo¬ 
benzene,  rhombic  [a  :  b  :c  —  0-9787  : 1  : 1  -2497]  ;  benzylaniline,  mono¬ 
clinic  [a  :  b  -.c  =  2-1076  : 1  : 1-6422  ;  /3  =  76°36-57]. 

Bruni  and  Gorni  (Abstr.,  1899,  ii,  407,  732)  and  Garelli  and 
Calzolari  (Abstr.,  1899,  ii,  732  ;  1900,  ii,  65)  have  concluded  from 
freezing-point  observations  that  mixed  crystals  are  formed  between 
dibenzyl,  stilbene,  tolane,  and  azobenzene,  the  groups  -CH2,CH2-, 
— CH1CH-,  -C:C,  and  -NIN-  being  capable  of  mutual  replacement  in 
an  isomorphous  series,  a  conclusion  which  has  been  confirmed  by  the 
crystallographic  measurements  of  Boeris  (Atti  Soc.  Ital.  Sci.  Milano, 
1900,  39,  111  — 123).  It  has  therefore  been  suggested  that  if  two 
aromatic  substances  can  form  mixed  crystals,  their  hydro- products  can 
do  the  same.  This  conclusion  is  contradicted  by  the  marked  contrast 
between  hydrazobenzene  (rhombic)  and  azobenzene  (monoclinic),  which 
are  not  isomorphous,  do  not  form  mixed  crystals,  and  give  the  normal 
Y-shaped  melting-point  curve;  the  group  -NH-NH-  must  therefoie 
be  excluded  from  the  above  series.  Benzylaniline,  containing  the 
mixed  gioup  -CH2’NH-,  might  be  expected  to  fall  in  with  the  rest  of 
the  series  ;  actually,  although  not  isomorphous  with  azo benzene,  a 
rearrangement  of  the  indices  gives  very  similar  values  for  a :  b  and 
for  /3,  but  different  values  for  c:6;  the  relationship  is  therefore 
morphotropic  but  not  isomorphous.  T.  M.  L. 

Action  of  Nessler’s  Solution  on  Antipyrine,  Pyramidone, 
Antifebrin,  and  Exalgin.  Paul  N.  Baikow  and  Che.  Kulumow 
( Ghent .  Centr.,  1905,  ii,  1595;  from  Oesterr.  Ghem.  Z&it.,  [ii],  8, 
445 — 448.  Compare  Schuyten,  Abstr.,  1898,  i,  452  ;  Ville  and  Astre, 
Abstr.,  1900,  i,  362,  411). — The  author  has  succeeded  in  preparing 
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mercuric  iodide  compounds  of  antipyrine,  pyramidone,  antifebrin,  and 
exalgin  by  using  alkaline  solutions  of  mercuric  iodide. 

“ Antipyrine  oil ”  forms  a  bright  yellow,  somewhat  viscous  liquid 
and  has  a  sp.  gr.  1*3518  at  19°;  it  is  readily  soluble  in  alcohol  or 
acetone,  less  so  in  water,  and  insoluble  in  ether,  carbon  disulphide, 
chloroform,  or  alkalis.  The  aqueous  solution  is  alkaline.  The  com¬ 
pound  is  decomposed  when  treated  with  water  which  has  not  been 
distilled,  or  by  boiling  the  solution  in  distilled  water,  a  white 
precipitate  being  formed  in  each  case;  hydrochloric  and  sulphuric  acids 
also  give  precipitates.  Antipyrine  oil  is  not  volatile  and  is  decomposed 
when  strongly  heated.  With  concentrated  sulphuric  acid,  it  gives  a  red 
colot  ation,  and  on  warming  the  mixture  small,  red  crystals  are  formed 
and  iodine  liberated.  By  the  action  of  hydrogen  sulphide,  silver 
nitrate,  and  an  excess  of  silver  nitrate  on  a  solution  of  the  oil  in 
acetone,  mercuric  sulphide,  mercuric  iodide,  and  silver  iodide  are 
formed  respectively ;  when  heated  with  acetic  acid,  a  compound, 

1,  is  formed,  which  crystallises  in  pale  yellow, 

prismatic  crystals,  melts  at  133°,  and  is  decomposed  by  repeated 
crystallisation  from  glacial  acetic  acid.  It  is  soluble  in  acetone, 
chlotoform,  or  glacial  acetic  acid,  but  insoluble  in  cold  water,  ether,  or 
carbon  disulphide.  When  heated  with  water,  it  becomes  deep  yellow, 
but  regains  its  original  colour  on  cooling ;  the  warm  aqueous  solution 
is  neutral. 

The  compound  ^p^pQ^C'NHMegl^),  formed  by  the 


Hg  N(I)<( 


NPh-CO 

CMe.'CH 


action  of  Nessler’s  reagent  on  dimethylaminoantipyrine  (pyramidone), 
crystallises  from  acetic  acid  in  sulphur-yellow  needles  and  melts  at 
170 — 172°;  it  is  readily  soluble  in  acetone  or  hot  acetic  acid,  sparingly 
so  in  water,  and  insoluble  in  ether,  chloroform,  or  benzene.  The 
aqueous  solution  is  neutral  to  litmus.  Acetanilide  (antifebrin)  is  only 
partially  attacked  by  Nessler’s  reagent,  a  yellow  mercuric  iodide 
compound  being  formed  which  is  insoluble  in  ether,  chloroform,  or 
alcohol,  and  is  decomposed  by  water  with  liberation  of  mercuric  iodide. 

The  yellow  oil,  “  exalgin  oil ,”  HgPNPhMePCOMe  or 
Hg2(NPhIMe*COMe)2,2HI,  obtained  by  the  action  of  Nessler's 
reagent  on  methylacetanilide  (exalgin),  gradually  becomes  darker ;  it 
is  miscible  with  a  small  quantity  of  water.  By  the  action  of  a  large 
quantity  of  water  on  the  oil,  yellow  mercuric  iodide  is  formed,  and 
the  liquid  becomes  opaque ;  after  a  time,  however,  red  mercuric  iodide 
separates  out  and  the  liquid  regains  its  transparency  and  becomes 
almost  colourless.  When  water  or  ether  is  added  to  a  solution  of  the  oil 
in  acetic  acid,  red  mercuric  iodide  is  formed.  The  oil  is  insoluble  in 
carbon  disulphide  and  is  partially  decomposed  by  light  petroleum, 
regenerating  its  components  ;  by  the  action  of  concentrated  sulphuric 
or  nitric  acid,  exalgin  and  iodine  are  formed.  E.  W.  W. 

Pyrimidines  ;  2  : 5-Diamino-6-oxypyrimidine.  XII.  Tkeat  B. 
Johnson  and  Caul  0.  Johns  (Amer.  Chern.  J.,  1905,  34,  554 — 568). — 


5- At  itro-2-amino-§-oxy pyrimidine,  obtained  by 
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the  nitration  of  2-amino-6-oxypyrimidine  (isocytosine)  (Wheeler  and 
Johnson,  Abstr.,  1903,  i,  526),  crystallises  in  groups  of  yellow,  micro¬ 
scopic  prisms,  becomes  brown  at  about  280°,  does  not  decompose  below 
300°,  and  is  insoluble  in  the  usual  organic  solvents  ;  when  heated  for 
four  hours  at  190 — 200°  witb  dilute  sulphuric  acid,  it  is  converted  into 
nitrouracil.  When  5-uitro-2-amino-6-oxypyrimidine  is  reduced  with 
aluminium  amalgam  in  presence  of  ammonia,  2  : 5-diamino-Q-oxypyrim- 

idine,  is  produced,  which  crystallises  in 

large,  radiating  prisms,  is  very  soluble  in  water,  and  is  probably 
identical  with  the  diamino-oxy pyrimidine  obtained  by  Kutscher 
(Abstr.,  1903,  i,  668)  from  the  nucleic  acid  of  yeast.  The  anhydrous 
base  decomposes  at  about  245°  and  has  no  definite  melting  point. 
The  picrate,  hydrochloride ,  nitrate,  and  sulphate  are  described.  When 
2  : 5-diamiuo-6-oxypyrimidine  is  heated  with  20  per  cent,  sulphuric 
acid  for  three  hours  at  130 — 140°  in  a  sealed  tube,  it  is  partially  con¬ 
verted  into  2-amino-5  :  6 -dioxy pyrimidine,  which  crystallises  from  water 
in  groups  of  microscopic  prisms  and  does  not  decompose  below  300° ; 
its  picrate  is  described. 

2  : 5-Diamino-6-oxypyrimidine  may  also  be  prepared  by  heating 
5-bromo-2-amino-6-oxypyrimidine  with  concentrated  solution  of 
ammonia  or  by  the  action  of  alcoholic  ammonia  on  5amino-6-oxy- 
2-ethylthiolpyrimidine.  When  an  aqueous  solution  of  guanidine  is 
heated  with  ethyl  sodioformylhippurate,  2-amino-§-oxy-5-benzoylamino- 

pyrimidine  hydrochloride ,  nh<coNc^hb?>ch>hc1-  is  produced, 

which  crystallises  from  hot  water  in  microscopic  needles  and  decom¬ 
poses  at  about  275°.  By  the  action  of  benzaldehyde  on  2-amino-6-oxy- 
pyrimidine,  6-oxy-2-benzt/lideneaminopyrimidine, 

NH<g[NA™>CH, 

is  obtained,  which  forms  yellow  crystals,  decomposes  at  238 — 242°,  and 
is  very  stable  towards  nitric  acid.  When  a  solution  of  2-amino-6-oxy- 
pyrimidine  in  acetic  acid  is  treated  with  sodium  nitrite,  a  substance  is 
formed  which  crystallises  in  microscopic  prisms,  is  very  soluble  in 
water,  turns  brown  at  about  280°,  does  not  melo  below  300°,  and  is 
probably  an  acetate  of  2-amino-6-oxypyrimidine.  E.  G. 

New  General  Method  of  Synthesising  Pyrazole  Derivatives. 
Gaetano  Minunni  [in  part  with  G.  Vassallo,  Riccardo  Ciusa,  and 
Guido  Lazzarini]  (Atti  R.  Accad.  Lincei,  1905,  [v],  14,  ii,  414—420). 
— On  heating  a  mixture  of  equal  quantities  of  benzaldehydephenyl- 
hydrazone  and  ethyl  acetoacetate  at  195 — 205°,  a  substance,  C21Hlc02N2, 
is  obtained  which  crystallises  from  alcohol  in  white,  nacreous  laminae 
melting  at  140 — 140'5o,  and  is  soluble  in  ether,  light  petroleum,  or 
amyl  alcohol,  and  very  readily  so  in  ethyl  acetate,  benzene,  or 
chloroform.  It  dissolves  in  cold  concentrated  sulphuric  acid,  imparting 
to  it  an  intense  red  coloration,  and  when  boiled  with  concentrated 
potassium  hydroxide  solution  is  converted  into  a  substance  which 
separates  from  alcohol  in  white  crystals  melting  at  112 — 113°.  With 
bromine  in  chloroform  solution,  it  gives  a  compound  which  crystallises 
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from  alcohol  in  long,  white  needles  melting  at  160°,  and  contains 
205  per  cent,  of  bromine.  Later  attempts  to  prepare  the  substance 
C2iHifi0.2N2  from  other  samples  of  ethyl  acetoacetate  have  proved 
fruitless,  and  its  constitution  has  not  been  determined. 


The  condensation  of  benzaldehydephenylhydrazone  and  ethyl  aceto¬ 
acetate  in  presence  of  zinc  chloride  yields  ethyl  1  : 3-diphenyl-5- 
methylpyrazole-4-carboxylate  (Knorr  and  Blank,  Abstr.,  1885,  810). 
Similarly,  the  condensation  of  salieylaldehydephenylhydrazone  with 
ethyl  acetoacetate  in  presence  of  zinc  chloride  leads  first  to  the 
formation  of  ethyl  l-phenyl-3-hydroxyphenyl-5-methylpyrazole-4- 
carboxylate,  which  loses  one  mol.  of  ethyl  alcohol,  giving  the  lactone  of 
1  -phenyl-3-hydroxyphenyl-5-methylpyrazole-4-carboxylic  acid, 


N  Ph< 


N=:C-C6H4 
CMeIC — CO 


>0. 


By  alcoholic  potassium  hydroxide  solution,  this  lactone  is  transformed 
into  the  acid,  which  is  readily  reconverted  into  the  lactone  by  heating 
or  by  the  action  of  acid  chlorides.  The  phenylhydrazone  of  m-(or  p-)- 
nitrobenzaldehyde,  when  condensed  with  ethyl  acetoacetate  in  presence 
of  zinc  chloride,  yields  ethyl  l-phenyl-3-?a-(or  y>-)nitrophenyl-5- 
methylpyrazole-4-carboxylate.  T.  H.  P. 


endolminotriazoles.  II.  Max  Buscii  and  Gustav  Mehrtens 
(Ber.,  1905,  38,  4049 — 4068.  Compare  Abstr.,  1905,  i,  307). — The 
action  of  aldehydes  on  triarylaminoguanidines  leads  to  the  formation 

NR - N 

of  aminodihydrotriazoles,  q  jjR.^r/>C*NHR,  which  are  decomposed 

by  mineral  acids  and  on  oxidation  yield  endoxmi notriazoles,  which  are 
formed  also  by  the  action  of  acetic  and  benzoic  acids  on  triarylamino¬ 
guanidines  in  presence  of  phosphorus  pentachloride,  but  not  of  the 
acids  alone  ;  they  form  sparingly  soluble  nitrates. 

With  alkyl  haloids,  the  enc/oiminotriazoles  form  additive  compounds, 
N=C - x 

i  1  \ 

|  NR  NR,AlkX,  which  yield  carbinol  bases, 

NR-CR — / 


NR— N 
OH-CR-NR 


>C*NR*Alk, 


and  when  heated  with  potassium  hydroxide  are  decomposed  with 
rupture  of  the  cyclic  nucleus. 

'6-Anilino-\  :  i-diphenyl-i  :  5  -  dihydro  \  :  2  :  4 -triazole, 
C2N3H2PlvNHPh, 

formed  by  the  action  of  formaldehyde  on  triphenylaminoguanidine  in 
boiling  alcoholic  solution,  crystallises  in  stout,  white,  glistening 
needles,  melts  at  128°,  is  easily  soluble  in  chloroform,  ether,  benzene, 
or  hot  alcohol,  and  yields  formaldehyde  when  heated  with  dilute 
sulphuric  acid.  When  oxidised  with  alcoholic  ferric  chloride  or 
sodium  nitrite  in  alcoholic-acetic  acid  solution,  it  yields  1  :  4-diphenyl- 
3  :  5-ewcZoanilodihydrotriazole,  which  the  author  terms  “  nitron.”  This 
forms  a  picrate ,  C26H1907N7,  which  crystallises  in  sheaves  of  small 
needles  and  melts  at  257 — 258°,  and  a  dichloride,  C20H16N4,2HC1, 
which  crystallises  in  glistening,  white  leaflets  and  commences  to 
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N  =  C - x 

I  1  \ 

decompose  at  160°.  The  methiodide,  j  NPh  NPh, Mel,  formed 

NPh-CH— / 


by  heating  nitron  with  an  excess  of  methyl  iodide  in  a  reflux 
apparatus  fitted  with  a  mercury  valve,  crystallises  from  alcohol  in 
yellow  plates,  or  from  water  in  glistening  needles,  melts  at  211 — 213°, 
and  has  the  conductivity  /i,.272  =  85  at  25°. 

The  aqueous  solution  of  the  methiodide  becomes  neutral  immediately 
on  addition  of  sodium  hydroxide,  but  in  dilute  alcoholic  solution  the 
isomeric  change  from  the  strongly  alkaline  ammonium  base  first 
formed,  into  the  carbinol  base  takes  place  more  slowly,  and  is 
represented  by  the  gradually  diminishing  alkalinity  of  the  solution. 
The  action  of  sodium  hydroxide  leads,  further,  to  the  hydrolysis  of  the 
carbinol  base  and  formation  of  a  red  ccso-compound,  which  on  reduction 
with  hydrogen  sulphide  yields  anilinodiphenylmethylguanidine, 
NHPh-NH-C(NPh)-NMePh ; 

this  crystallises  in  sheaves  of  needles,  melts  at  96 — 97°,  is  readily 
soluble  in  benzene  or  ether,  and  is  oxidised  in  alcoholic  solution  by 
the  air,  becoming  red. 

The  carbinol  base  (p-hydroxy-3-methylanilino-l  :  4 -diphenyl- 4  :  5- 


NPh - 1ST 

dihydro-1  :2  :  4 -triazole),  qjj/qjj)  ^>ONMePh,  is  prepared  by 
treating  the  methiodide  with  aqueous  ammonia ;  it  forms  a  yellow 


powder,  melts  at  65°,  is  readily  soluble  in  alcohol,  ether,  or  benzene, 
and  on  treatment  with  nitric  acid  in  dilute  acetic  acid  solution  forms 


the  methonilrate,  C^H^N^NOg,  which  crystallises  in  glistening,  clear, 
flat  needles  and  melts  at  160°.  The  methopicrate,  C21H10N4,C6H2O7N3, 
formed  by  the  action  of  picric  acid  on  the  carbinol  base  in  dilute 
acetic  acid  solution  or  on  the  methiodide  in  alcoholic  solution, 


crystallises  in  long,  glistening  needles  and  melts  at  193°. 

The  additive  compound  of  nitron  and  benzyl  chloride, 
C27H23N4C1,H20, 

crystallises  in  clear,  thick,  tetragonal  plates,  sinters  slightly  at  180°, 
melts  at  210°,  is  readily  soluble  in  alcohol  or  warm  water,  forming 
neutral  solutions,  has  the  conductivity  /x10  =  60  at  25°,  and  exhibits 
the  same  behaviour  as  the  methiodide  on  treatment  with  alkali 


hydroxides.  The  hydrochloride,  C?7H23N4C1,HC1,  crystallises  in  colour¬ 
less  needles,  softens  at  150°,  and  melts  and  decomposes  at  160°  ;  the 
nitrate,  C27H^303N5,  crystallises  in  white  needles,  sinters  at  209°,  and 
decomposes  suddenly  at  a  few  degrees  higher.  The  carbinol  base 
( 5-hydroxy-d-benzylanilino-l  :  4-diphenyl- 4  :  5-dihydro-l  :  2  :  4-triazole ), 
Cg-H^OlS^,  formed  by  the  action  of  aqueous  ammonia  on  the  chloride, 
crystallises  in  glistening,  transparent,  short,  tetragonal  prisms,  melts 
at  153°,  is  only  sparingly  soluble  in  alcohol,  ether,  or  benzene,  and  on 
treatment  with  alcoholic  hydrogen  chloride  is  converted  into  a  mixture 
of  the  benzyl  chloride  additive  compound  and  its  hydrochloride. 

Anilinodiphenylbenzylguanidine,  iNHPh*NH*C(NPh)*NPh*CH2Ph, 
formed  by  the  action  of  sodium  hydroxide  on  the  benzyl  chloride 
additive  compound,  crystallises  in  nodular  aggregates  of  needles,  melts 
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at  153°,  and  is  oxidised  on  exposure  to  the  air,  with  formation  of  the 
red  mzo-compound. 

Z- Anilino-\  :  k-diphenyl-b -methyl- 4  :  5-dihydro-l  :  2  :  i-triazole, 
C2N3HMePh2-NHPh, 

formed  from  triphenylaminoguanidine  and  acetaldehyde,  crystallises 
from  alcohol  in  glistening,  white  leaflets,  melts  at  131°,  is  readily 
soluble  in  chloroform,  ether,  or  benzene,  and  on  oxidation  yields  l  :  4- 
diphenyl-b -methyl- 3  :  5-endoamfo-4  :  b-dihydro-\  :  2  :  triazole, 

N  =  C - . 

|  NPh  ^NPh. 

NPh-CMe— ^ 

which  is  formed  also  by  boiling  triphenylaminoguanidine  with  acetyl 
chloride  in  a  reflux  apparatus.  It  crystallises  in  moss-like  aggregates 
of  yellow  needles,  melts  at  245 — 246°,  is  moderately  soluble  in  methyl 
alcohol,  acetone,  or  chloroform,  forms  easily  soluble  salts,  and  is 
decomposed  by  alcoholic  alkali  hydroxides,  forming  acetic  acid  and 
triphenylaminoguanidine.  The  platinichloride ,  (C21HlsN4)2,H2PtCl(i, 
forms  microcrystalline  leaflets  and  melts  at  180 — 181°. 

1  :  4- Diphenyl -b-ethyl-Z  :  5-endoetm/o-4  :  5-dihydro-l  :  2  :  4 -triazole, 

c22h20n4,  _ 

formed  by  heating  triphenylaminoguanidine  with  propi*  nic  chloride 
at  120°  and  finally  at  140°,  crystallises  from  dilute  aleo  10I  in  long, 
brown,  rectangular  plates,  melts  at  229 — 230°,  is  moder  itely  soluble 
in  boiling  benzene  or  chloroform,  and  readily  so  in  dilute  sulphuric  or 
acetic  acids. 

3- Anilino-\  :  4  :  5-triphenyl- 4  :  5-dihydro-\  :  2  :  4 -triazole, 
C2N3HPlyNHPh, 

formed  from  triphenylaminoguanidine  and  benzaldehyde,  crystallises 
from  alcohol  in  colourless  needles,  melts  at  165°,  is  readily  soluble  in 
chloroform,  ether,  or  benzene,  yields  an  odour  of  benzaldehyde,  and  when 
oxidised  with  sodium  nitrite  in  acetic  acid  solution  yields  1  :  4  : 5- 
triphenyl- 3  :  5-endoaw7o-4  :  5-dihydro-\  :  2  :  4 -triazole, 

Is —C - s 

I  NPh  ^NPh, 

NPh'CPh — ' 

which  is  formed  also  by  heating  triphenylaminoguanidine  with  benzoic 
chloride  at  130°  or  by  boiling  the  guanidine  with  benzoic  acid  and 
phosphorus  pentachloride.  It  crystallises  from  alcohol  in  glistening, 
dark  yellow,  flat  needles,  melts  at  231 — 232°,  and  forms  an  additive 
compound  with  benzoic  chloride,  C,3HorjON4Cl,  which  crystallises 
from  ether  in  colourless  needles,  melts  and  decomposes  with  forma¬ 
tion  of  benzoic  chloride  at  about  262°,  and  when  dissolved  in  alcohol 
yields  triphenyleredoanilodihydrotriazole  hydrochloride  and  ethyl 
benzoate,  or  benzamide  when  treated  with  alcoholic  ammonia. 
The  nitrate,  O2r>H20N4,HNO.J,  crystallises  from  boiling  water  in 
colourless  needles  and  melts  above  270°  ;  the  hydrochloride  forms 
sheaves  of  colourless,  flat  needles  and  melts  at  270°.  The 
methiodide,  C2RH20N4,MeI,  crystallises  from  its  ethereal-alcoholic  solu¬ 
tion  in  colourless  needles,  melts  at  231°,  and  is  readily  soluble  in 
alcohol  or  chloroform. 
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6-Hydroxy-3-methylanilino-l  :  4  :  5 -triphenyl-4: :  6-diliydro- 1  :  2  :  4 -tri¬ 
azole,  OH*C2NgPh3’NMePh,  formed  by  the  action  of  potassium  hydroxide 
on  the  methiodide  in  ice-cooled  absolute  alcoholic  solution,  crystallises 
from  a  mixture  of  light  petroleum  and  chloroform  in  yellow,  hexagonal 
leaflets,  melts  at  158°,  is  readily  soluble  in  chloroform,  and  when  treated 
with  dilute  hydrochloric  acid  yields  the  methochloride,  C?7H?3N4C1, 
which  crystallises  in  spherical  aggregates  of  white  needles  and  melts 
above  265°. 

Anilinophenyl-p-tolylguanidine,  NHPh'N  H-C(NPh)*NH*C7H7, 
formed  from  phenylhydrazine  and  carbodiphenylimide,  crystallises  in 
spherical  aggregatesof  needles,  melts  at  184 — 185°,  and  condenses  with 
formaldehyde  to  form  3-anilino-l-phenyl-4:-p-tolyl-4: :  5-dihydro-l  :  2  :  4- 
triazole,  C2]H20N4,  which  crystallises  in  colourless  needles  and  melts  at 
148°.  On  oxidation  with  sodium  nitrite,  it  yields  a  1  -phenyl- 4-p- 
tolyl- 3  :  5-endocmi/o-4  :  6-dihydro-l  :  2  :  4 -tricizole, 

N  =  C - x 

|  ^ph  /N-C7H7, 

NPh-CH— / 

which  crystallises  from  a  mixture  of  chloroform  and  light  petroleum 
in  dark  yellow  needles  and  melts  at  210°. 

3-AnilinoA-phenyl-l-^-tolyl-h  :  6-dihydro-l  :  2  :  4 -triazole,  C21H20N,, 
formed  from  formaldehyde  and  ^-toluidinodiphenylguanidine,  crystal¬ 
lises  from  alcohol  in  glistening  leaflets,  melts  at  123°,  is  easily  soluble 
in  benzene  or  chloroform,  and  on  oxidation  with  nitrous  acid  yields  4- 
phenyl-l-p-tolyl-3  :  5-endocm?7o-4  :  6-dihydro-l  :  2  :  4 -triazole, 

I  NPh  .NPh, 

N(C7H7)-CH  — 

which  crystallises  in  matted,  glistening,  light  yellow  needles  and  melts 
at  222°. 

3-Toluidino-\-phenyl-4:--p-toiyl-l:  :  6-dihydro-l  :  2  :  4 -triazole,  C22H22N4, 
formed  from  formaldehyde  and  anilinoditolylguanidine,  crystallises  in 
matted,  long,  white  needles,  melts  at  132°,  and  on  oxidation  yields  1- 
phenyl-i-p-tolyl-3  :  6-amlotoluido-l  :  6-dihydro-l  :  2  :  4 -triazole,  C2.2H20N4, 
which  forms  glistening,  yellow  neeclles,  melts  at  170°,  and  is  readily 
soluble  in  chloroform. 

It  has  been  found  that  as  a  test  for  nitrates  nitron  is  even  more 
delicate  than  was  stated  previously  (Abstr.,  1905,  ii,  282). 

G.  Y. 

Synthetical  Bases  from  4-Aminoantipyrine.  Max  Luft  ( Ber 
1905,  38,  4044 — 4049.  Compare  Knorr  and  Stolz,  Abstr.,  1897,  i, 

(CO — J7Pk\ 

is 

formed  when  2  mols.  of  4-aminoantipyrine  are  heated  with  1  mol.  of 
ethylene  dibromide  in  alcoholic  solution  on  the  water-bath,  and  20  per 
cent,  aqueous  sodium  hydroxide  is  added  until  the  mixture  is  alkaline. 
It  separates  from  a  mixture  of  chloroform  and  ether  as  a  colourless, 
flocculent  powder,  melts  at  54°,  is  extremely  hygroscopic,  absorbs 
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carbon  dioxide  from  the  atmosphere,  and  is  precipitated  unchanged  on 
addition  of  alkali  hydroxides  to  its  acid  solutions.  The  platinichloride, 
C24H2S02N6H2,PtCl6,  forms  orange  needles  and  decomposes  at 
206 — 208°;  the  picrate  crystallises  in  yellow  needles  and  melts  at 
182°;  the  mercurichloride  is  insoluble  in  water  and  decomposes  at 
70-72°. 

Diantipynildiethyl enediamine  (1  :  4 -diant ipyrylpiperazine), 

NPh-co  ch2.ch  co-^Ph 

NMe*CMe^  ^"CH2-CH2^  ^CMe'NMe’ 
formed  by  the  action  of  an  excess  of  ethylene  dibromide  on  antipyrine 
or  on  diantipyrylethylenediamine  at  120 — 130°,  crystallises  from 
alcohol  in  colourless,  nacreous,  rhombic  plates  or  needles,  melts  at 
262°,  is  only  sparingly  soluble  or  is  insoluble  in  all  solvents,  and  is 
very  stable  towards  alkali  hydroxides.  The  hydrochloride , 
C26H30O2N6,2HCl, 

crystallises  in  colourless  needles  and  melts  at  248° ;  the  hydrobromide 
melts  at  237°;  the  platinichloride,  C2fiH30O2Is6)H2PlCl6,  forms  yellow 
needles,  becomes  grey  at  100°,  and  decomposes  at  about  145°;  the 
mercurichloride  melts  at  231°. 

,  .  /•  NPh— CCP  xtX!H2-CH0.  ,  . 

1  -A ntipyrylpipendme,  ^  Me . c  VI e>C ' N<C  H  - O  H  >CH*’  foi'meJ 

by  heating  4-aminoantipyrine  with  ac-dibromopentane  at  100°,  crystal¬ 
lises  from  ether  in  colourless  needles,  has  an  odour  of  piperidine,  melts 
at  144°,  is  soluble  in  alcohol,  ether,  beDzene,  or  dilute  acids,  and  is 
stable  towards  alkali  hydroxides.  The  hydrochloride  is  deliquescent ; 
the  hydriodide,  C16H210]!Sr3,HI,  crystallises  in  glistening,  yellow  needles 
and  decomposes  with  evolution  of  a  gas  at  215°;  the  picrate  forms 
glistening,  yellow  prisms  and  melts  and  decomposes  at  198°;  the 
platinichloride,  C82H4202N6,H2PtCl6,  forms  plates  and  melts  and 
decomposes  at  208 — 210°;  the  mercurichloride  crystallises  in  white, 
rhombic  plates  and  melts  and  decomposes  at  204° ;  the  methiodide  is 
obtained  as  a  brown  oil  which  solidities  to  a  yellow  mass;  it  melts  at 
206°  and  decomposes  when  warmed  with  water. 

\-Antipyryltetrahydro-\  :  4 -oxazine  ( antipyrylmorpholine ), 

NPh-CO  CJH2-CH 

NMe-CMe^  ^CIL/CH^0’ 

is  obtained  by  digestion  of  4-aminoantipyrine  with  ethylene  oxide  or 
ethylene  bromohydrin  in  aqueous  solution  in  a  sealed  tube  for  two 
days  at  the  laboratory  temperature,  and  then  for  fourteen  hours  at 
60°,  and  heating  the  yellow,  oily  product  with  50  per  cent,  sulphuric 
acid  at  125 — 135°  under  pressure.  The  intermediately  formed 
hydroxyethyl-  and  dihydroxyethyl-aminoantipyrine  could  not  be 
isolated.  The  morpholine  derivative  crystallises  in  rosettes  of  long, 
colourless  needles,  has  an  aromatic  odour,  melts  at  157°,  and  is  soluble 
in  alcohol,  ether,  benzene,  or  dilute  acids.  The  picrate, 


c15h19o2N3,c6h3o7N3, 

crystallises  in  yellow  plates  and  melts  at  172°;  the  white,  crystalline 
mercurichloride  melts  and  decomposes  at  201° ;  the  methiodide, 
015H1902N3,MeI,  crystallises  in  colourless  needles,  melts  at  134°,  and 
decomposes  when  warmed  with  water.  G.  Y. 
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Action  of  Sulphur  Dioxide  on  m-Toluenediazonium  Chloride 
and  Benzenediazonium  Sulphate.  Julius  Troger,  W.  Hille,  and 
P.  Yasterling  ( J .  pr.  Chem.,  1905,  [ii],  72,  511 — 535.  Compare 
-Abstr.,  1904,  i,  118). — The  red  sulphonic  acid  formed  by  the  action 
of  sulphur  dioxide  on  diazotised  m-toluidine  is  considered  now  to  have 
the  constitution  CyHy'N^CyHg'NH^NH'SOgH.  It  yields  sulphuric 
acid  when  hydrolysed  with  aqueous  hydrochloric  acid  and  potassium 
sulphite  with  dilute  potassium  hydroxide,  whilst  reduction  with 
stannous  chloride  and  hydrochloric  acid  leads  to  the  formation  of 
sulphuric  acid,  ammonia,  m-toluidine,  and  a  tolylenediamine.  The 
potassium  salt  is  oxidised  by  mercuric  oxide  in  aqueous  solution  with 
formation  of  the  potassium  salt,  CyH^N^CyHg'N^SOgK,  which  does 
not  give  a  red  coloration  on  acidification  and  is  reduced  to  the 
original  sulphonate  by  ammonium  sulphide.  The  colourless  sulphonic 
acid,  CuH1403N4S,  forms  stable  silver,  barium,  and  calcium  salts, 
whereas  the  red  sulphonic  acid  reduces  warm  ammoniacal  silver 
solutions. 

The  action  of  nitrous  acid  on  the  red  sulphonic  acid  leads  to  the 
formation  of  a  derivative,  C7H7*N2,C7H6‘N3  (?),  which  forms  short, 
dark  red  prisms  or  small,  orange-red  crystals  and  melts  at  65°.  The 
sulphonic  acid  condenses  with  salicylaldehyde  in  presence  of  sulphuric 
acid  to  form  the  sulphate, 

0H-C6H4-CH(C7Hc-N2-C7H6-NH-NH2)2,H2S04, 

which  is  obtained  in  microscopic  needles  having  a  green  sheen  and 
dissolves  in  water  to  form  a  violet-blue  solution.  The  hydrochloride, 
C35II30ON8,HC1,  and  the  nitrate,  C35H36(XN’8,HN03,  formed  by  con¬ 
densation  of  the  sulphonic  acid  with  salicylaldehyde  in  presence  of 
hydrochloric  and  nitric  acids  respectively,  have  similar  properties. 
The  action  of  ammonia  on  the  salts  of  the  condensation  product  leads 
to  the  formation  of  an  orange-red,  crystalline  substance, 


l™an?CE'c'n<'N^H‘aH-Sfl- 

which  melts  at  130u  and  forms  dark-coloured,  crystalline  sails  with 
strong  acids.  The  red  sulphonic  acid  forms  similar  condensation 
products  with  other  fatty  and  aromatic  aldehydes  and  with  ketones. 

When  a  current  of  sulphur  dioxide  is  passed  through  a  cooled 
aqueous  solution  of  benzenediazonium  sulphate  for  one  day,  the 
sulphonic  acid,  NoPh’CgH^NH’NH'SOjjH,  is  formed  as  a  voluminous, 
red  mass  (compare  Koenigs,  Abstr.,  1878,  219).  It  crystallises  in  micro¬ 
scopic,  dark  red  needles,  decomposes  when  dried  at  100°,  and  when  re¬ 
duced  with  stannous  chloride  and  hydrochloric  acid  yields  sulphuric  acid, 
ammonia, aniline, and^-phenylenediamine.  Wbentreated  with  sulphuric 
acid  and  sodium  nitrite  in  alcoholic  solution,  it  forms  the  substance 
3ST2Ph*C6H4-N3,  which  crystallises  in  small,  bronze  leaflets  and  melts 
at  90  —  91°.  The  potassium  salt,  CJ2Hn03N4SK,  forms  reddish- 
yellow  crystals,  dissolves  in  water  forming  a  yellow  solution  which 
becomes  red  on  addition  of  mineral  acids,  but  not  of  carbon  dioxide  or 
hydrogen  sulphide,  and  when  oxidised  with  mercuric  oxide  yields  the 
potassium  salt,  NgPlrCgH^Ng’SOgK,  from  which  it  is  again  formed  by 
reduction  with  ammonium  sulphide.  The  colourless  sulphonic  acid, 
C12Hi0O3K4S,  forms  stable  barium,  calcium,  and  silver  salts.  G.  Y. 
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Azo-dye  from  3 : 4-Dichloroaniline.  Badische  Anilin-  & 
Soda-fabrik  (D.R.-P.  160788). — The  diazonium  compound  of  3:4- 
dichloroaniline  combines  with  sodium  /3-naphthol-3  :  6-disulphonate  to 
yield  a  red  azo-dye,  which  forms  sparingly  soluble  metallic  lakes 
remarkably  stable  towards  light.  The  lakes  of  the  corresponding  azo¬ 
compounds  from  2  :  4-  and  2  :  5-dichloroanilines  are  so  unstable  towards 
light  as  to  be  practically  useless.  C.  H.  D. 

Yellow  Disazo-dyes.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co. 
(D.R.-P.  160674 and  160675). — The  tetra-azotised  solutionsof  benziaine- 
2  :  2'-disulphonic  and  3  :  3'-tolidine-2  :  2'-disulphonic  acids  combine 
with  2  mols.  of  l-pheoyl-3-methyl-5-pyrazolone  to  form  yellow  disazo- 
compounds  which  dye  wool.  Similar  dyes  are  obtained  when  the 
same  tetrazo-compounds  are  combined  with  2  mols.  of  methylindole 
or  with  1  mol.  of  methylindole  and  1  mol.  of  l-phenyl-3-methyl-5- 
pyrazolone.  C.  H.  D. 

o-Hydroxyazo-dyes.  Badische  Anilin-  &  Soda-fabrik 
(D.R.-P.  160536.  Compare  Abstr.,  1905,  i,  250). — The  formation  of 
diazosulphonates  in  the  treatment  of  diazotised  a-  and  /S-naphthyl- 
atninedi-  or  poly-sulphonic  acids  with  alkali  acetates  or  carbonates  is 
avoided  by  adding  chlorine  or  alkali  hypochlorites  as  well  as  the 
salt  used  to  fix  the  acid,  thus  destroying  any  sulphites  formed. 
Thus,  a  diazotised  solution  of  /?-naphthylamine-l  :  5-disulphonate  is 
neutralised  with  sodium  carbonate  and  an  alkaline  solution  of  sodium 
hypochlorite  added.  The  temperature  may  rise  to  35°.  Combination 
with  /8-naphthol  then  takes  place  in  the  usual  manner.  C.  H.  D. 

Hydrolysis  of  Egg-albumin.  A.  Adensamer  and  Ph.  Hoernes 
( Monatsh .,  1905,  26,  1217 — 1230.  Compare  Skraup,  Abstr.,  1904,  i, 
954). — Using  Skraup’s  method,  the  authors  have  isolated  from  the 
products  of  the  hydrolysis  of  egg-albumin,  (7-alanine,  leucine,  amino- 
valeric  acid,  and  a  mixture  of  substances  which  crystallises  in  micro¬ 
scopic  plates  or  needles,  melts  in  a  sealed  capillary  tube  at  280°,  has 
[a]D  +30T960,  and  contains  probably  aminovaleric  acid  and  isoleucine  ; 
it  forms  a  copper  salt  which  is  readily  soluble  in  methyl  alcohol. 

The  copper  salts  obtained  from  the  filtrate  from  the  phosphotung- 
states  were  fractionally  crystallised  and  made  alkaline.  The  liberated 
ammonia  was  removed  by  distillation  in  a  vacuum  and  the  residue 
shaken  with  naphthalene-/3-sulphonic  chloride,  when  the  only  product 
obtained  was  naphthalene-/S-sulphonamide. 

No  glycine,  pyrrolidine-2-carboxylic,  caseanic,  or  caseic  acids  could 
be  detected  amongst  the  products  of  hydrolysis,  and  if  present  they 
must  be  so  only  in  extremely  small  quantities.  G.  Y. 

Colloidal  Solutions.  The  Globulins.  William  B.  Hardy  ( J . 
Physiol .,  1905,  33,  251 — 337.  Compare  Abstr.,  1903,  ii,  469). — This 
paper  deals  with  the  behaviour  of  globulins  to  acids,  alkalis,  and  salts, 
and  the  properties  of  the  solutions  considered  as  cases  of  colloidal 
solution.  Globulins  are  amphoteric  electrolytes ;  the  globulin  salts 
ionise  in  solution,  therefore  in  an  electric  field  the  entire  mass  of  proteid 
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moves.  A  method  for  the  direct  measurement  of  the  specific  velocity 
of  globulin  ions  is  described.  Among  the  many  other  points  raised, 
for  which  the  original  paper  must  be  consulted,  the  complete  absence 
of  “  ionic  ”  globulin  from  blood  serum  is  noted.  It  is  probable  that 
the  globulin  is  formed  in  serum  by  the  decomposition  of  a  more  com¬ 
plex  proteid.  W.  D.  H. 

Globulins.  J.  Mellanby  («/.  Physiol .,  1905,  33,  335 — 373). — 
Solution  of  globulin  by  a  neutral  salt  is  due  to  forces  exerted  by  its 
free  ions.  Ions  with  equal  valencies,  whether  positive  or  negative,  are 
equally  efficient,  and  the  efficiencies  of  ions  of  different  valencies  are 
directly  proportional  to  the  squares  of  their  valencies.  The  amount  of 
globulin  dissolved  by  a  given  percentage  of  neutral  salt  is  directly 
proportional  to  the  strength  of  the  original  globulin  suspension.  The 
precipitation  of  globulin  by  neutral  salts  depends  on  a  molecular 
combination  between  the  salt  and  globulin,  the  compound  so  formed 
being  stable  only  in  excess  of  the  combining  salt.  Precipitation  by 
salts  of  the  heavy  metals  depends  on  the  formation  of  a  stable  com¬ 
pound.  Solution  of  globulin  by  acids  or  alkalis  is  of  the  nature  of 
chemical  combination.  The  relative  solvent  efficiencies  of  acids  or 
alkalis  are  of  the  .same  order  as  their  chemical  avidities. 

W.  D.  H. 

The  Group  of  Organic  Acids  containing  Nitrogen  and 
Sulphur  which  is  present  in  Normal  Human  Urine.  Stanis¬ 
laus  Bondzynski,  St.  Dombrowski,  and  Kazimierz  Panek  (Zeit.  physiol. 
Ghem.,  1905,  46,  83 — 124.  Compare  Abstr.,  1898,  i,  501  ;  1902,  i, 
847). — aZ/oOxyproteic  acid  is  precipitated  by  the  addition  of  lead 
acetate,  and  the  excess  of  lead  removed  by  means  of  sodium  carbonate. 
The  addition  of  mercuric  acetate  and  acetic  acid  precipitates  a  new  acid, 
&nt\oxyproteic  acid,  in  the  form  of  its  mercuric  salt,  and  when  the 
filtrate  from  this  is  neutralised  with  sodium  carbonate  a  precipitate  of 
the  mercury  salt  of  oxyproteic  acid  is  obtained.  The  barium  and  silver 
salts  of  the  new  acid  have  been  analysed,  and  the  values  calculated 
therefrom  for  the  acid  are  C  43'21,  H  4-91,  N  24-4,  S  0  61,  and 
O  26  33  per  cent.  It  gives  a  precipitate  with  phosphotungstic  acid 
which  is  soluble  in  an  excess  or  in  water,  and  from  this  precipitate 
the  barium  salt  may  be  obtained  without  precipitation  with  mercuric 
acetate.  The  sodium  and  potassium  salts  dissolve  readily  in  water  and 
yield  emulsions  with  alcohol.  The  alkali-earth  salts  also  dissolve 
readily  in  water,  but  are  precipitated  as  white  powders  on  the  addition 
of  alcohol.  The  acid  is  dextrorotatory.  It  gives  neither  the  biuret 
nor  the  Millon  reaction,  but  gives  both  Ehrlich’s  and  Eriedenwald’s 
diazo-reactions. 

To  obtain  a  good  yield  of  oxyproteic  acid,  it  is  advisable  to  remove 
the  acetic  acid  and  acetates  before  precipitating  antioxj-  and  oxy-proteic 
acids  with  mercuric  acetate  ;  if,  however,  the  pure  awtfioxyproteic  acid 
is  required,  the  removal  of  the  acetates  is  not  recommended,  as  when 
these  are  absent  a  considerable  quantity  of  the  oxyproteic  acid  is  pre¬ 
cipitated  with  the  antioxy-acid.  Oxyproteic  acid  has  the  composition 
C  39-62,  H  5-64,  N  18-08,  S  M2,  and  O  35-54  per  cent. 
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The  acid  previously  described  as  aZ/ooxyproteic  acid  was  not  pure,  as 
acids  free  from  sulphur  and  nitrogen  are  removed  when  the  colourless 
mercuric  salt  is  decomposed  with  hydrogen  sulphide  and  extracted  with 
ether.  The  composition  of  the  pure  alio- acid  is  0  4P33,  H  5-70, 
N  13-55,  S  2-19,  and  0  37‘23  per  cent.  The  salts  are  less  soluble  in 
alcohol  than  those  of  the  other  oxyproteic  acids.  These  salts  are  often 
coloured  by  a  substance  which  is  comparatively  rich  in  sulphur,  and 
appears  to  be  identical  with  urochrome. 

Thiele’s  uroferric  acid  (Abstr.,  1904,  i,  452)  closely  resembles,  but  does 
not  appear  to  bo  identical  with,  «7£ooxyproteic  acid.  J.  J.  S. 

Action  of  Lactic  Acid  on  Casein  and  Paracasein.  0.  Laxa 
( Milchw .  Zentr.,  1905,  1,  538 — 547). — Casein  combines  with  lactic  acid 
to  form  a  number  of  lactates.  The  latter  are  soluble  in  water, 
except  those  which  contain  less  than  1  per  cent,  of  lactic  acid.  By 
dialysis,  a  lactate  containing  from  l-4  to  1-9  per  cent,  of  lactic  acid  is 
produced,  whilst  by  “  salting  out  ”  a  solution  of  casein  in  lactic  acid,  a 
lactate  with  7'5  per  cent,  of  acid  is  obtained.  To  term  the  insoluble 
lactates  “mono-lactates”  and  the  soluble  lactates  “di-lactates”  is 
therefore  inconclusive.  The  casein  lactates  contain  a  proportionately 
small  percentage  of  phosphorus,  from  0’45  to  048  per  cent.  The 
lactic  acid  produced  by  bacteria  in  the  milk  converts  the  phosphates 
present  into  acid  phosphates  and  at  the  same  time  combines  with  the 
casein,  forming  soluble  and  insoluble  lactates.  The  soluble  lactates, 
however,  are  precipitated  subsequently  by  the  mineral  salts  present, 
and  the  whole  milk  curdles.  Impregnation  of  casein  with  calcium 
lactate  renders  the  former  exceedingly  plastic.  Paracasein  is  very 
probably  a  compound  of  casein  with  calcium  phosphates.  Acids  con 
vert  it  into  casein  and  it  yields  the  same  lactates  as  casein. 

W.  P.  s. 

Amount  of  Glycine  and  Alanine  from  Casein.  Zdenko  H. 
Skraup  ( Monatsh .,  1905,  26,  1343 — 1349.  Compare  Abstr.,  1905,  i, 
619). — Details  are  given  of  the  method  by  which  (7-alanine  and  glycine 
have  been  obtained  from  casein. 

It  is  considered  that  the  composition  of  casein  varies,  and  that  the 
appearance  of  glycine  amongst  the  products  of  the  hydrolysis  of 
commercial  casein  purified  by  Hammarsten’s  method  is  not  due  to  the 
presence  of  an  impurity.  G.  Y. 

Kyrines.  Zdenko  H.  Skraup  and  Budolf  Zwerger  [Monatsh., 
1905,  26,  1403 — 1414.  Compare  Skraup,  Abstr.,  1905,  i,  398  ; 
Siegfried,  Abstr.,  1903,  i,  586  ;  1905,  i,  104). — When  casein  is  heated 
on  the  water-bath  for  one  hour  with  an  equal  weight  of  concentrated 
hydrochloric  acid,  the  mixture  dissolves  completely  in  an  equal  volume 
of  water,  and  if  the  resulting  solution  is  further  heated  its  lpevo- 
rotatory  power  changes  to  dextro-rotatory,  becoming  constant  in 
about  forty-eight  hours ;  at  the  same  time,  the  behaviour  of  the 
solution  to  phosphotungstic  acid  changes,  the  precipitates  formed  at 
first  are  resinous,  but  those  obtained  after  about  forty-two  hours’ 
heating  on  the  water-bath  consist  of  short  prisms  and  contain  nitrogen 
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and  carbon  in  the  atomic  proportion  1  :  2‘6,  which  was  found  by 
Siegfried  for  his  caseinokyrine.  The  basic  syrup  obtained  on  treatment 
of  the  crystalline  phosphotungstate  with  baryta  forms  a  double  salt 
with  cadmium  iodide,  containing  nitrogen  and  carbon  in  the  atomic 
proportion  1:26,  a  double  salt  with  potassium  iodide,  containing 
nitrogen  and  carbon  in  the  atomic  proportion  1  :  2 -4,  and  a  derivative 
with  naphthalene-/?-sulphonic  chloride,  in  which  the  proportion  is  1  :  2'2. 
The  basic  syrup  (30  grams)  yields  21  grams  of  lysine  picrate,  0'5  gram 
of  arginine  nitrate,  and  1  5  grams  of  crude  histidine,  from  which 
0*2  gram  of  the  crystalline  hydrochloride  is  obtained.  G.  Y. 

Gelatin.  II.  Zdenko  H.  Skraup  and  F.  Heckel  (Monatsh.,  1905, 
26,  1351 — 1358.  Compare  Abstr.,  1905,  i,  398,  619). — Gelatin  was 
hydrolysed  by  heating  with  hydrochloric  acid  and  the  product 
evaporated  in  a  vacuum  and  esterified  by  treatment  with  absolute 
alcohol  and  hydrogen  chloride.  After  removal  of  ethyl  aminoacetate 
hydrochloride,  the  filtrate  was  extracted  with  ether  and  the  residual 
solution  precipitated  with  phosphotungstic  acid  in  three  fractions. 
The  final  filtrate,  after  removal  of  the  phosphotungstic  acid,  yielded  a 
small  amount  of  glutamic  acid.  The  second  phosphotungstate 
precipitate  yielded  lysine  and  arginine.  The  third  precipitate  was 
crystallised  from  water,  when  three  fractions  were  obtained  ;  the  least 
soluble  part  yielded  an  uncrystallisable  syrup ;  the  modei’ately  soluble 
fraction  yielded  a  mixture  of  d-alanine  and  glycine,  whilst  the  most 
soluble  part  yielded  almost  pure  glycine. 

d- Alanine  and  glycine  are  separated  by  repeated  fractional  crystal¬ 
lisation,  alternately,  of  the  copper  salts  and  of  the  acids.  G.  Y. 

Jecorin.  J.  Meinertz  ( Zeit .  physiol.  Chern.,  1905, 46,  376 — 382). — 
Manasse  states  that  Drechsel’s  jecorin  yields  on  decomposition  the  same 
products  as  lecithin,  with  dextrose  in  addition.  Bing  regards  it  as  a 
mixture  of  various  compounds  of  lecithin,  of  -which  lecithin-dextrose  is 
an  abundant  one.  In  the  present  research,  jecorin  was  prepared  from 
liver  by  Drechsel’s  method,  treated  with  dilute  hydrochloric  acid,  and 
dialysed ;  the  dialysable  substances  are  the  reducing  substance,  a 
nitrogenous  material,  and  inorganic  matter  containing  calcium  and 
phosphoric  acid  ;  the  residue  was  without  reducing  action  and  showed 
all  the  properties  of  lecithin.  W.  D.  H. 

The  Chromogen  of  the  so-called  Scatole-red  contained  in 
Normal  Human  Urine.  J.  Ph.  Staal  [Zeit.  physiol.  Chem.,  1905, 
46,  236 — 262). — Normal  human  urine,  when  mixed  with  hydrochloric 
acid  and  a  few  drops  of  potassium  nitrite  solution,  yields,  in  addition 
to  indigo-red,  a  dye  which  is  insoluble  in  chloroform  and  differs  spectro¬ 
scopically  from  indigo-red.  A  close  examination  of  this  dye  proves  it 
to  be  identical  with  Nencki  and  Sieber’s  urorosein  (Abstr.,  1883,  101). 
The  chromogen  which  gives  rise  to  this  dye  may  be  extracted  by 
Stokvis’  method  (Med.  Tijdsch.  Gen.,  1901,  i,  961).  The  ethyl  acetate 
extract  may  be  freed  from  indican  by  shaking  with  water,  and  when 
mixed  with  magnesium  carbonate  yields  a  magnesium  derivative,  which 
may  be  isolated  by  removing  the  ethyl  acetate  and  extracting  the 
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residue  with  90  per  cent,  alcohol.  It  is  a  brownish-yellow,  amorphous 
powder,  soluble  in  water,  alcohol,  acids,  or  alkalis,  but  insoluble  in 
ether,  chloroform,  or  acetone.  With  hydrochloric  acid  and  a  few  drops 
of  potassium  nitrite  solution,  it  yields  the  stable  red  dye,  which  may  be 
extracted  with  amyl  alcohol. 

The  composition  of  the  magnesium  compound  is  Mg  10‘26,C  46  59, 
H  4’98,  and  N  3‘35  per  cent.  It  is  not  a  “  coupled  ”  sulphuric  or 
glycuronic  acid,  and  is  not  a  scatole  derivative,  as  this  base  is  not 
formed  when  the  compound  is  reduced,  distilled,  or  fermented  by 
bacteria.  When  heated  with  sulphuric  acid, fit  yields  acetic  and  hippuric 
acids.  J.  J.  S. 

Preparation  and  Analysis  of  Nucleic  Acids.  XL  Nucleic 
Acid  from  the  Mammary  Glands  of  the  Cow.  John  A.  Mandel 
and  Phoebus  A.  Levene  ( Zeit .  physiol.  Chem.,  1905,  46,  155 — 158. 
Compare  Abstr.,  1900,  i,  572;  1901,  i,  299,  623  ;  1902,  i,  668,  779  ; 
1904,  i,  126  ;  1905,  i,  105,  847). — The  copper  salt  of  the  nucleic  acid 
gave  the  following  analytical  data:  C  =  31-34,  H  =  4'07,  N=14‘65, 
P  =  8‘48,  Cu  =  7‘00  per  cent.  When  hydrolysed  with  2  per  cent, 
sulphuric  acid,  100  grams  yield  guanine  l-05  and  adenine  picrate  4’56 
grams.  With  25  per  cent,  sulphuric  acid,  thymine,  5  grams,  and  cytosine 
picrate,  10  grams,  are  obtained. 

When  distilled  with  hydrochloric  acid,  the  acid  yields  furfuraldehyde, 
and  with  concentrated  sulphuric  acid,  lsevulic  acid.  J.  J.  S. 

Nucleic  Acids  of  the  Thymus.  III.  Hermann  Steudel  (Zeit. 
physiol.  Chem.,  1905,  46,  332 — 336.  Compare  Abstr.,  1904,  i,  837). — 
When  hydrolysed  with  acids,  nucleic  acid  yields  both  purine  and 
pyrimidine  bases  among  other  substances.  The  relationship  between 
these  is  doubtful.  If  a  reducing  agent  is  added  to  the  acid  used  in 
hydrolysis,  much  of  the  purine  bases  is  destroyed,  but  there  is  no  cor¬ 
responding  increase  in  the  pyrimidine  bases.  If  the  hydrolysis  is 
carried  out  with  sulphuric  acid  so  energetically  as  to  destroy  all  the 
purine  bases,  the  same  negative  result  regarding  pyrimidine  bases  is 
obtained.  Cytosine  and  thymine  are  present,  but  in  smaller  amount 
than  in  experiments  where  the  hydrolysis  was  not  carried  so  far. 

W.  D.  H. 

Catalysis  and  Enzyme  Action.  C.  Hugh  Neilson  (Amer.  J. 
Physiol.,  1906,  15,  148 — 152). — Further  evidence  is  adduced  which 
shows  the  similarity  between  the  action  of  enzymes  and  that  of 
metallic  catalysts.  Platinum  black  and  manganese  dioxide  act  in 
the  same  way  on  salicin  and  amygdalin  as  emulsin  does. 

W.  D.  H. 

Physico-chemical  Nature  and  Activity  of  Enzymes.  Luigi 
Marino  and  G.  Sericano  (Gazzetta,  1905,  35,  ii,  407 — 417). — The 
authors  have  prepared  carefully  purified  specimens  of  emulsin  and 
maltase,  which  were  white  and  dissolved  in  water  giviDg  solutions 
having  a  faint  reddish-yellow  or  brownish-red  colour,  according  to  the 
concentration.  If  a  drop  of  a  very  concentrated  solution  of  emulsin 
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is  added  to  a  very  large  quantity  of  water,  the  latter  becomes  milky, 
but  as  more  emulsin  is  added  the  amount  remaining  in  solution 
gradually  increases.  The  authors  compare  this  phenomenon  with  that 
observed  with  readily  hydrolysable  inorganic  salts.  The  deposited 
emulsin  has  the  same  composition  as  that  in  solution,  and  exhibits 
similar  behaviour.  At  temperatures  above  about  30°,  the  emulsin 
solutions  remain  clear,  however  great  the  quantity  of  added  water 
may  be.  Maltase  exhibits  similar  comportment,  but  the  temperature 
above  which  its  solutions  remain  clear  on  dilution  with  water  is  lower 
than  with  emulsin. 

Emulsin  has  the  following  percentage  composition  :  carbon,  43 '68  ; 
hydrogen,  7 '6 2  ;  and  nitrogen,  13‘64,  that  of  maltase  being:  carbon, 
43 ‘48  ;  hydrogen,  6 ‘87  ;  and  nitrogen,  6 ’80. 

On  exposing  an  18 — 20  per  cent,  emulsin  solution  to  the  action  of 
sunlight  in  absence  of  oxygen,  it  was  found  that  the  activity  of  the 
enzyme  decreased  and  increased  in  a  periodic  manner.  The  following 
are  the  relative  amounts  of  salicin  decomposed  by  a  constant  quantity 
of  the  emulsin  solution  after  exposure  to  sunlight  for  different  periods  : 
at  first,  93‘6  ;  after  six  days,  70'2  ;  after  eleven  days,  15*1  ;  after 
sixteen  days,  28’0  ;  after  twenty-one  days,  35’0;  after  twenty-six  days, 
38 ‘5  ;  and  after  sixty  days,  less  than  10'6.  After  such  exposure  to 
sunlight,  the  emulsin  has  the  same  chemical  composition  and  the  same 
physical  properties  as  the  original  enzyme.  Emulsin  solutions  exposed 
to  only  the  heat  rays  or  only  the  light  rays  of  the  sunlight  underwent 
no  change.  The  weak  sunlight  of  the  end  of  October  exerts  no 
influence  on  the  activity  of  emulsin  solutions. 

Maltase  exhibits  the  same  behaviour  as  emulsin  when  its  solutions 
are  acted  on  by  sunlight.  Solutions  of  emulsin  and  maltase  of  equal 
concentration  have  the  same  refractive  index,  specific  rotatory  power, 
and  specific  conductivity.  T.  H.  P. 

Studies  on  Enzyme  Action.  Lipase.  Henry  E.  Armstrong 
(Proc.  Roy.  Soc.,  1905,  B  76,  606 — 608). — In  the  experiments  on 
castor  oil,  ground  castor  oil  seed  was  employed ;  in  the  experiments 
on  other  esters,  the  oil  was  first  removed  by  means  of  ether. 

The  observations  of  Connstein  and  his  co-workers,  that  ricinus 
lipase  is  effective  only  in  presence  of  acid,  and  that  it  acts  preferentially 
on  the  natural  fats,  are  confirmed.  Ethyl  mandelate  is  not  much 
affected  by  ricinus  lipase,  whereas  it  is  readily  attacked  by  animal 
lipase  (compare  Dakin,  Abstr.,  1904,  i,  1071). 

Attempts  to  prepare  an  extract  containing  an  enzyme  were  un¬ 
successful.  When  the  material,  free  from  fat,  is  digested  with  the 
amount  of  sulphuric  acid  in  presence  of  which  hydrolysis  of  fatty  oil 
is  rapidly  effected,  the  enzyme  is  destroyed.  G.  S. 

Nuclease.  Fritz  Sachs  (Zeit.  physiol.  Chem.,  1905,  46,  337 — 353). 
— The  experiments  recorded  support  the  theory  that  ferments  exist 
which  are  capable  of  cleaving  nuclein  with  the  liberation  of  nuclein 
bases.  Such  ferments  are  found  in  the  extracts  of  many  tissues,  but 
especial  attention  is  directed  in  the  present  research  to  the  nuclease  of 
the  pancreatic  juice ;  this  is  not  identical  with  trypsin,  but  is 
destroyed  by  tryptic  action.  W.  D.  H. 
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Papain-digestion.  Friedrich  Kutscher  and  Lohmann  ( Zeit . 
physiol.  Chem.,  1905,  46,  383 — 386). — Contrary  to  Mendel’s  statement 
(Abstr.,  1901,  i,  355),  it  is  found  that  abundant  quantities  of  crystal¬ 
line  cleavage  products  are  obtained  by  the  action  of  papain  on  proteids. 
They  resemble  those  obtained  by  the  use  of  trypsin.  Tetra-  and 
penta-methylenediamines,  which  are  characteristic  of  the  prolonged 
action  of  pepsin,  could  not  be  prepared.  W.  D.  H. 

Action  of  Rennin.  I.  H.  Reichel  and  Karl  Spiro  ( Beitr .  chem. 
Physiol.  Path.,  1905,  7,  485 — 507). — The  experiments  relate  mainly 
to  reaction  velocity  and  show  that  within  quite  wide  limits  the 
amount  of  enzyme  and  the  time  of  curdling  are  inversely  proportional. 
The  influence  of  calcium  salts  follows  an  equally  simple  law.  The 
effect  of  other  substances  was  also  studied.  W.  D.  H. 

Ferment  Action  and  Ferment  Loss.  II.  H.  Reichel  and 
Karl  Spiro  {Beitr.  chem.  Physiol.  Path.,  1905,  7,  479 — 484.  Compare 
Abstr.,  1904,  i,  1071). — In  milk,  the  loss  of  the  enzyme  rennin  is 
related  to  the  amount  of  calcium  salts  present.  In  specimens  con¬ 
taining  such  salts,  the  loss  increases,  and  in  those  in  which  the  calcium 
percentage  is  kept  constant  the  amount  lost  rises  with  higher  con¬ 
centrations  of  rennin,  and  is  relatively  greater  than  in  those  poor  in 
calcium  salts.  Magnesium  chloride  acts  in  a  similar  way,  but  not  so 
markedly.  Potassium  thiocyanate  increases  the  loss  slightly ;  glycerol 
and  urea  increase  it  greatly,  but  possibly  in  some  cases  an  injurious 
effect  on  the  ferment  has  here  to  be  dealt  with,  and  not  merely  a 
division  of  the  amount  of  ferment  between  curd  and  whey. 

W.  D.  H. 

Studies  on  Enzyme  Action.  VII.  The  Synthetic  Action 
of  Acids  contrasted  with  that  of  Enzymes.  Synthesis  of 
Maltose  and  isoMaltose.  E.  Frankland  Armstrong  ( Proc .  Roy. 
Soc.,  1905,  B  76,  592 — 599.  Compare  Trans.,  1903,  83,  1305  ;  Abstr., 
1904,  i,  956 — 958,  1070;  1905,  i,  746). — When  dextrose  is  condensed 
by  means  of  hydrochloric  acid  (compare  Fischer,  Abstr.,  1891, 
412;  1896,  119),  both  maltose  and  its  isomeride  fsomaltose  are 
produced.  To  detect  fsomaltose,  the  acid  was  removed  by  means  of 
lead  carbonate  and  the  filtered  solution  fermented  with  Saccharomyces 
intermedians  to  get  rid  of  unaltered  dextrose  ;  from  the  resulting 
solution,  an  osazone  was  obtained  which  behaved  in  all  respects  like 
the  osazone  of  isomaltose  obtained  by  E.  Fischer.  In  testing  for 
maltose,  the  dextrose  was  removed  from  another  portion  of  the 
solution  by  fermenting  with  S.  Marxiana,  which  contains  no  maltase, 
and  the  maltose  confirmed  by  observing  the  rotatory  power  of  the 
solution,  by  preparation  of  the  osazone,  and  by  its  behaviour  towards 
maltase. 

Dextrose  was  also  condensed  by  means  of  maltase  and  emulsin.  In 
the  former  case,  fsomaltose  was  produced,  but  the  solution  was  not 
tested  for  maltose  ;  with  emulsin,  maltose  was  formed,  but  probably 
not  fsomaltose.  The  investigation  of  these  points  is  being  continued. 

The  theory  of  condensation  by  acids  and  enzymes  is  discussed. 
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With  acids,  both  isomerides  are  to  be  expected,  since  the  condensation 
is  “  uncontrolled,”  but  with  enzymes,  owing  to  their  selective  action, 
the  process  is  probably  controlled.  Experiment  shows,  as  in  the 
above  examples,  that  an  enzyme  favours  the  production  of  a  sugar 
isomeric  with  that  which  it  can  hydrolyse ;  the  question  as  to  how 
the  control  of  the  enzyme  is  exerted  so  as  to  produce  this  result  is 
considered.  G.  S. 


Studies  on  Enzyme  Action.  VIII.  The  Mechanism  of 
Fermentation.  E.  Frankland  Armstrong  ( Proc .  Roy.  Roc.,  1905,7? 
76,  600 — 605.  Compare  preceding  abstract). — The  action  of  twenty 
typical  pure  yeasts,  prepared  by  Hansen's  methods,  on  dextrose, 
mannose,  lsevulose,  and  galactose  has  been  investigated.  Whereas  the 
three  first-mentioned  sugars  were  fermented,  apparently  with  equal 
readiness,  by  all  the  yeasts,  about  half  of  the  latter  had  no  action  on 
galactose,  a  result  which  is  in  accordance  with  previous  observations. 
This  inability  to  ferment  galactose  has  nothing  to  do  with  the  absence 
of  hydrolysing  enzymes,  since  it  was  observed  with  yeasts  contain¬ 
ing  invertase,  maltase,  and  lactase  respectively.  Further,  dextrose, 
mannose,  and  lsevulose  were  readily  fermented  by  yeasts  which  do  not 
contain  any  enzyme  capable  of  inducing  the  hydrolysis  of  bioses.  From 
these  results,  it  is  clear  that  the  processes  of  enzymo-hydrolysis  and  of 
fermentation  differ  in  some  essential  respects,  although,  for  reasons 
given  in  a  previous  paper  (Abstr.,  1904,  i,  957),  it  is  probable  that 
they  are  cognate  phenomena. 

It  is  pointed  out  that  the  three  hexoses  which  behave  alike  have  a 
common  enolic  form  and  the  change  to  this  is  probably  the  initial 
stage  in  fermentation.  The  mechanism  of  the  fermentation  of  galactose 
seems  to  be  different  from  that  of  the  other  three  sugars.  G.  S. 


Diphenylsilicone  and  Benzylsilicon  Compounds.  Walther 
Dilthey  [and  Fritz  Eduardoff]  ( Ber 1905,  38,  4132 — 4136.  Com¬ 
pare  Abstr.,  1904,  i,  132,  464). — The  gelatinous  diphenylsilicone 
(diphenyl  silicoketone)  becomes  crystalline  when  rubbed  with  a  few 
drops  of  acetic  anhydride.  It  separates  from  chloroform  and  light 
petroleum  in  clear,  flat  prisms  melting  at  188°  and  readily  soluble  in 
ether,  benzene,  or  chloroform.  Both  the  gelatinous  and  the  crystalline 

compounds  are  trimolecular,  probably  0^gjpp2.Q^SiPh.2. 

Dibenzylsilicol ,  Si(CH2Ph)2(OH)2,  crystallises  from  a  mixture  of 
benzene  and  light  petroleum,  melts  at  76°,  and  dissolves  readily  in 
ether,  benzene,  or  chloroform.  The  yield  is  small.  Tribenzylsilicol , 
Si(CH2Ph)3*OH,  is  obtained  when  a  larger  quantity  of  magnesium 
benzyl  chloride  is  used  ;  it  crystallises  from  alcohol  in  long,  colourless 
needles  and  melts  at  106°.  J.  J.  S. 
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New  Isomeride  of  Heptane :  s-Tetramethylpropane  [/3S- 
Dimethylpentane].  Michael  L  Konowaloff  (J.  Buss.  Phys.  Chem. 
Soc.,  1905.37,  910 — 911). — For  /3S-dimethylpentane  (compare  Chonin, 
Abstr.,  1905,  i,  729),  the  author  gives  the  following  constants  :  boiling 
point,  83 — 84°  under  749  mm.  pressure;  sp.  gr.  0-7022  at  0°/0°  and 
0-6879  at  22°/0°;  nD  1  -38477  at  22°.  T.  H.  P. 

New  Method  of  Preparing  Olefines.  Alphonse  Mailhe 
[Chem.  Zeit.,  1906,  30,  37). — When  the  monohalogen  substituted  para¬ 
ffins  are  passed  through  a  glass  tube  containing  reduced  nickel,  cobalt, 
or  copper  heated  at  250°  or  more,  they  are  decomposed  into  the  corre¬ 
sponding  halogen  acid  and  an  olefine  ;  these  two  substances  are  pre¬ 
vented  from  recombining  by  passing  through  potassium  hydroxide 
solution.  The  chloro-derivatives  are  decomposed  below  250°,  whilst 
the  bromo-  and  iodo-derivatives  require  increasingly  higher  tempera¬ 
tures  ;  ethyl  iodide,  for  example,  is  only  decomposed  at  a  temperature  of 
360°.  The  dried  chlorides  of  the  bivalent  metals  nickel,  cobalt,  cadmium, 
iron,  lead,  barium,  &c.,  also  act  catalytically  in  the  same  way  at  about 
300°,  barium  chloride  being  most  efficient.  In  the  case  of  the  brorno- 
derivatives,  a  slightly  higher  temperature,  about  320°,  is  necessary, 
and,  owing  to  the  greater  tendency  of  the  decomposition  products  to 
reunite,  the  yield  of  hydrocarbon  is  not  so  good.  The  anhydrous  brom-des 
of  lead,  cadmium,  nickel,  or  barium  and  the  iodides  of  lead  or  cadmium 
have  been  found  to  act  in  a  similar  manner  at  320°.  Since  the  halogen 
derivatives  of  univalent  metals  are  not  able  to  effect  this  decomposition, 
it  is  assumed  that  the  reaction  entails  the  intermediate  formation  of  an 
organo-metallic  compound  as  follows  : 

,C1  =  HC1  +  ClM‘CnH2nCl ; 


MCl2  +  CwH2n+p 

C1M-C;h.  nGl  =  C„H9?l  +  MCI, 


P.  H. 


Reaction  of  Iodine  with  isoButylene.  S.  A.  Pogorzelsky  (J. 
Buss.  Phys.  Chem,.  Soc.,  1905,  37,  814 — 818.  Compare  Abstr.,  1905, 
i,  165,  315). — The  action  of  isobutylene  on  iodine  in  potassium  iodide 
solution  yields  mainly  trimethylcarbinol  and  isobutylene  a-oxide, 
together  with  a  small  quantity  of  2erL-butyl  alcohol.  The  author 
regards  the  reaction  as  expressed  by  either:  (1)  CMe2!CH2  +  I2  = 


CMe2I-CH2I 


CMe2I*CH2I  +  H20  =  OH-CMe2-CH2I  +  HI 


OH-CMf 


•CH2lA“e‘>0  +  HI; 


or  (2)  I2  +  H20  =  HI  +  HIO  ;  CMe2:CH2  +  HIO  =  OH-CMe2*CH  J  ; 
CMe 

0H-CMe2-CH2I  =  £  H  2>0  +  HI.  T  H  p 


Combustion  of  Acetylene  in  Oxygen.  Paul  Mauricheau- 
Beaupr£  ( Compt .  rend.,  19t'6,  142,  165 — 166). — In  addition  to  carbon 
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dioxide  and  water  vapour,  the  gaseous  products  of  the  oxyacetylene 
blowpipe  flame  contain  oxides  of  nitrogen  and  ozone  (compare 
Berthelot,  Abstr.,  1900,  ii,  475,  538) ;  after  removing  the  oxides 
of  nitrogen  by  means  of  ferrous  sulphate  crystals  moistened  with  con¬ 
centrated  potassium  carbonate  solution  (compare  Gautier,  Abstr.,  1898, 
ii,  537),  the  amount  of  carbon  monoxide  in  the  residual  gaseous 
mixture  was  determined  by  the  method  of  Albert-Levy  and  Pecoul 
(Abstr.,  1905,  ii,  203)  and  found  to  be  less  than  1  in  100,000. 

M.  A.  W. 

The  Simplest  Hydrocarbon  with  Two  Conjugated  Systems 
of  Double  Bonds.  aye-Hexatriene.  Pieter  van  Romburgh  and 
W,  van  Dorssen  ( Proc .  K .  Akad.  Wetensch.  Amsterdam ,  1905,  8, 
565 — 568.  Compare  this  vol.,  i,  141). — When  slowly  heated  at 
165°,  and  then  gradually  to  200°,  the  diformate  of  s-di vinyl  glycol, 
or  a  mixture  of  the  diformate  with  the  glycol,  evolves  carbon  dioxide 
and  a  small  amount  of  carbon  monoxide,  and  yields  a  distillate  consist¬ 
ing  of  two  layers,  of  which  the  upper  layer  is  ay c-hexalriene, 

ch2:ch-ch:ch-ch:ch2. 

This  is  a  colourless,  strongly  refracting  liquid,  which  boils  at  78-5 — 80° 
(corr.)  under  766  mm.  pressure  and  has  the  sp.  gr.  0  7565  at  10°  and 
«D=1  ’49856  at  10°;  it  is  reduced  by  sodium  and  boiling  absolute 
alcohol,  and  is  oxidised  slowly  when  exposed  to  the  air.  It  forms 
a  dibromide  melting  at  89 — '90°,  and  a  tetrabromide  melting  at  115°. 

G.  Y. 

Conditions  under  which  the  Metal-ammonium  Compounds 
reduce  Halogen  Derivatives  of  the  Fatty  Hydrocarbons. 
Preparation  of  Olefines  and  Paraffins.  E.  Chablay  ( Compt .  rend., 
1906,  142,  93 — 95.  Compare  Abstr.,  1905,  i,  502;  Lebeau,  Abstr., 
1905,  i,  401,  512). — Ethylene  dichloride  reacts  with  sodammonium  to 
form  ethylene,  sodium  chloride,  and  ammonia,  according  to  the  equation 
C2H4Cl2  +  2NaNH3  =  2NaCl  +  C2H4  +  21SrH3,  and  similar  results  were 
obtained  when  the  dibromides  of  propylene,  pseudobutylene,  isobutylene, 
or  trimethyleue  replaced  the  ethylene  dichloride  in  the  above  reaction. 
The  dichloride  of  methylene,  ethylidene,  or  propylidene  or  /3/3-dichloro- 
propane  yields  the  corresponding  paraffin  (methane,  ethane,  or  propane) 
by  the  action  of  sodammonium.  M.  A.  W. 

Pyrogenic  Behaviour  of  Tetrachloroethylene,  Acetyl  Chlor¬ 
ide,  Trichloroacetic  Acid,  and  Bromoform.  Matthias  Joist 
and  Walther  Lob  ( Zeit .  Elektrochem.,  1905,  11,  938 — 944). — Experi¬ 
ments  made  in  the  way  described  previously  (Abstr.,  1902,  i,  3)  show 
that  tetrachloroethylene  yields  hexachlorobenzene  and  hexachloro- 
ethane.  The  decomposition  of  acetyl  chloride  is  represented  by  the 
equation  2CH3*C0C1  =  2HC1  +  2CO  +  C2H4.  Bromoform  yields  tetra- 
bromoethylene  and  bromine,  whilst  in  presence  of  water  formic  acid  is 
also  produced.  The  reactions  are  explained  as  before  by  the  inter¬ 
mediate  formation  of  CC12,  CBr2,  and  similar  un saturated  substances. 

Trichloroacetic  acid  is  entirely  broken  up,  thus:  2CC13,C02H  +  H20  =s 
300  +  C02  +  4HC1  +  Cl2.  T.  E. 
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Dusobutenyl  Tetrabromide  [a/3e£-Tetrabromo-/3e-dimethyl- 
hexane].  S.  A.  Pogorzelsky  ( J .  Russ.  Phys.  Chem.  Soc.,  1905,  37, 
809 — 814). — Diisobutenyl  tetrabromide, 

CH2Br-CBrMe-CH2-CH2*CBrMe*CH2Br, 
separates  from  ether  in  monoclinic  crystals  [a  :  b  :  c=  1'2412  :1 : 1  * 2 3 1 8  ; 
jS  =  118°66-5']  melting  at  100°.  T.  H.  P. 

Etherates  of  Haloid  Compounds  of  Magnesium.  II.  Action 
of  Anhydrous  Alcohols  on  Etherates  of  Magnesium  Bromide  ; 
Crystalline  Alcoholates  of  Magnesium  Bromide.  Boris  N. 
Menschutkin  (Reprint  from  Bull.  St.  Petersburg  Polytechnic  Inst., 
1905,  3,  29  pp.  Compare  Abstr.,  1904,  i,  215). — The  etherates  of 
magnesium  bromide  and  iodide  react  readily  with  organic  compounds 
of  various  kinds,  such  as  alcohols,  acids,  aldehydes,  ketones,  and  ethers. 
On  dissolving  MgBr2,Eb20  in  a  slight  excess  of  an  alcohol,  heat  is 
developed  and  the  ether  is  replaced  by  the  alcohol  forming  a  compound 
of  the  type  MgBr2,6R'OH.  These  compounds  are  colourless,  hygro¬ 
scopic,  and  slightly  soluble  in  water.  Each  of  them  can  be  crystallised 
from  the  alcohol  it  contains,  the  readiness  of  crystallisation  falling  off 
continuously  as  the  molecular  weight  increases.  The  melting  points 
of  the  compounds  formed  with  methyl,  ethyl,  propyl,  isobutyl,  and  iso- 
amyl  alcohols  are  given  below,  together  with  those  of  the  corresponding 
alcohols  : 


MeOH  . 

..  -  94° 

MgBr2,6MeOH  . 

..  190° 

EtOH  . 

-112 

MgBr2,6EtOH  . 

..  108-5 

PfOH  . 

..  -127 

MgBr2,6PrOH  . 

..  52 

C4H,-OH  . 

..  -108 

Mg Br2,6C4H9* O H  .... 

..  80 

c5hu-oh.... 

..  -117-2 

MgBr2,6C5Hu-OH.... 

..  46 

The  solubilities  of  the  separate  compounds  in  the  corresponding 
alcohols  at  different  temperatures  are  given  in  the  form  both  of  tables 
and  curves.  T.  H.  P. 

Etherates  of  Haloid  Compounds  of  Magnesium.  III. 
Action  of  Anhydrous  Alcohols  on  Etherates  of  Magnesium 
Iodide  ;  Crystalline  Alcoholates  of  Magnesium  Iodide.  Boris  1ST. 
Menschutkin  (Reprint  from  Bull.  St.  Petersburg  Polytechnic  Inst., 
1905,  3,  12  pp.  Compare  preceding  abstract). — Crystalline  alcoholates 
of  magnesium  iodide  can  be  prepared  by  a  method  analogous  to  that 
employed  for  the  corresponding  magnesium  bromide  compounds  ( loc.cil .). 
The  ethylate  of  magnesium  iodide  crystallises  in  six-sided  plates, 
8 — 9  mm.  in  length,  and  rapidly  turns  yellow  in  the  air.  The  melting 
points  of  the  compounds  prepared  by  the  author  are  as  follows : 
MgI?,6MeOH,  above  210°;  MgI2,6EtOH,  146-5°;  MgI„6PrOH, 
65—70°;  MgI2,6C4H9-OH  (iso),  95—100°;  MgI2,6C5H14-OH  (iso) 
could  not  be  obtained  in  a  crystalline  form.  The  solubilities  of  the 
methylate  in  methyl  alcohol  and  that  of  the  ethylate  in  ethyl  alcohol 
have  been  determined  at  various  temperatures.  T.  H.  P. 
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E  the  rates  of  Haloid  Compounds  of  Magnesium.  IV. 
Action  of  Water  on  the  Etherates  ;  Solubility  of  Hydrates 
of  Magnesium  Bromide  and  Iodide  in  Water.  Boris  N. 

Menschutkin  (Reprint  from  Bull.  St.  Petersburg  Polytechnic  Inst., 
1905,  4,  26  pp.  Compare  preceding  abstracts). — The  action  of 
small  quantities  of  water  on  etherates  of  magnesium  bromide  and 
iodide  at  moderately  high  temperatures  (35 — 40°)  yields  etherates  of 
hydroxyhaloid  compounds  of  magnesium.  With  larger  quantities  of 
water,  acting  at  the  ordinary  temperature,  the  hexahydrate  of  magnesium 
bromide  and  the  octahydrate  of  magnesium  iodide  are  obtained. 

The  etherate  of  magnesium  hydroxybromide, 

MgBr0H,MgBr2,2Et20, 

has  already  been  prepared  by  Holroyd  ( Proc .,  1904,  20,  38).  The 
etherate  of  magnesium,  kydroxyiodide,  MgI*0H,2Et20,  is  obtained  as  a 
hygroscopic,  unstable,  white  powder. 

Magnesium  bromide  hexahydrate  melts  at  164°  and  its  solubility  in 
water  has  been  determined  from  -5°  to  164°.  The  solubility  of 
magnesium  iodide  octahydrate,  melting  at  43 '5°,  has  been  measured 
from  0°  to  43°,  at  which  temperature  it  is  converted  into  the  hexa¬ 
hydrate,  decomposing  at  above  200° ;  the  solubility  curve  for  the 
hexahydrate  is  given  for  the  range  of  temperature  43 — 200°. 

The  solubility  curves  of  hexahydrated  magnesium  bromide  and 
iodide  in  water  and  of  the  crystalline  methyl  and  ethyl  alcoholates  of 
magnesium  bromide  and  iodide  in  methyl  and  ethyl  alcohols  are,  in 
general,  of  the  same  type.  The  curve  for  MgBr2,6MeOH  in  methyl 
alcohol,  however,  although  similar  to  the  other  curves,  does  not  lie 
between  that  for  MgBr2,6H20  in  water  and  that  for  MgBr2,6EtOH  in 
ethyl  alcohol ;  this  depends  on  the  divergence  in  character  of  methyl 
alcohol  from  its  homologues.  T.  H.  P. 

Etherates  of  Haloid  Compounds  of  Magnesium.  V.  Action 
of  Esters :  Compounds  of  Magnesium  Iodide  and  Bromide 
with  Esters.  Boris  N.  Menschutkin  (Reprint  from  Bull.  St. 
Petersburg  Polytechnic  Inst.,  1905,  4,  37  pp.  Compare  preceding 
abstracts  and  Abstr.,  1904,  i,  215). — With  many  esters,  magnesium  iodide 
and  bromide  form  compounds,  which  in  many  cases  crystallise  well. 

The  compounds  of  magnesium  iodide  with  acetic  esters,  which  are 
well-crystallised  substances,  melt  at  the  following  temperatures  : 

MgI2,6Me-C02Me,  121°. 

MgI2,6Me-C02Et,  78-5°. 

MgI2,6Me-C02Pr“,  65°. 

MgI2,6Me-C02-C4H9  (iso),  87‘5°. 

MgI2,6Me,C02,C5H11  (iso),  60°. 

The  alternate  fall  and  rise  of  the  melting  point  here  exhibited  finds 
a  very  close  parallel  in  the  behaviour  of  the  melting  points  of  the 
corresponding  esters  of  furandicarboxylic  acid  (see  Yoder  and 
Tollens,  Abstr.,  1902,  i,  49.  Compare  also  Arbusoif,  Abstr.,  1905,  i, 
316).  Solubility  curves  and  tables  are  given  for  each  of  the  above 
magnesium  iodide  compounds  in  the  particular  ester  it  contains. 
These  compounds  are  all  very  hygroscopic  and  are  decomposed  by 
water  with  liberation  of  the  e3ters  from  which  they  are  prepared. 
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The  following  compounds  have  also  been  prepared  :  MgI2,6H*C02Et, 
which  melts  at  70'5°  and  the  solubility  of  which  in  ethyl  formate  has 
been  determined  from  0°  to  70‘5°;  MgBr2,2CftH5*C02Et,  melting  at 
about  110°;  MgBr2,2C6H5*C02C4H9,  melting  at  about  130°; 

Mgl2, 3(J6H5"  C02  Me, 

melting  at  115 — 117°;  MgI2,3C6H5*C02Eb,  melting  at  105°; 

MgBr2,2CH2(C03Et)3, 

melting  at  135° ;  MgI2,4CH2(C02Et)2,  melting  at  115°  and  decompos¬ 
ing  and  resolidifying  at  120 — 125°.  T.  H.  P. 

The  :C(OH)  Group  of  Tertiary  Alcohols.  Louis  Henry 
( Compt .  rend.,  1906,  142,  129 — 136). — A  theoretical  paper  in  which 
the  author  discusses  the  effect  on  the  :C(OH)  group  of  a  tertiary 
alcohol  of  introducing  negative  elements  or  groups  such  as  Cl,  CIST,  or 
CO  as  substituents  into  the  molecule,  in  respect  of  its  behaviour 
towards  such  reagents  as  hydrochloric  acid  and  acetyl  chloride. 

M.  A.  W. 

Application  of  Grignard’s  Reaction  to  Ethyl  Chloroacetate. 

E.  Susskind  ( Ber .,  1906,  39,  225 — 226). — Chloromethyldiethylcarbinol, 
CH2Cl*CEt2*OH,  obtained  from  magnesium  ethyl  bromide  and  ethyl 
chloroacetate,  boils  at  166 — 167°  under  the  ordinary  pressure  and  at 
70 — 72°  under  18  mm.  By  interaction  with  secondary  amines,  the 
following  compounds  have  been  obtained  :  dimethyl aminomethyldiethyl- 
carbinol,  boiling  at  172°  under  the  ordinary  pressure  and  at  62  5 — 63  5° 
under  12 '5  mm.,  diethylaminomethyldiethylcarbinol,  boiling  at  89 — 90° 
under  20  mm.  pressure,  and  piperidinornethyldiethylcarbinol,  boiling  at 
112°  under  15  mm.  pressure.  C.  S. 

cec-Trichloro-a-methoxypentane-8-ol  and  2-Trichloromethyl- 
tetrahydrofuran.  Jules  Hamonet  {Compt.  rend.,  1906,  142, 

210 — 211.  Compare  Abstr.,  1904,  i,  467,  705;  this  vol.,  i,  58). — 
cec-Trichloro-a-methoxypentane-S-ol, 

OMe-CH2-CH2*CH2-CH(OH)-CCl3, 

obtained  by  the  action  of  chloral  on  the  magnesium  derivative  of 
a-iodo-y-methoxypropane,  is  a  colourless  solid  melting  at  59°  and 
boiling  at  142 — 143°  under  17  mm.  pressure  ;  it  has  an  odour  similar 
to  that  of  camphor  and  a  bitter  taste,  is  insoluble  in  water,  but  readily 
soluble  in  alcohol,  chloroform,  or  ether,  crystallising  from  the  last 
solvent  in  monoclinic  plates  [a  :  b  :  c  =  1  008  : 1  : 1 -75  ;  /?=108°25'J. 
It  does  not  reduce  an  alcoholic  solution  of  silver  nitrate  in  the 
presence  of  ammonia,  but  readily  reduces  Eehling’s  solution  or  silver 
oxide  precipitated  by  an  alkali. 

An  attempt  to  prepare  the  corresponding  pentene  derivative  by 
distilling  ccc-trichloro-a-methoxypropane-8-ol  with  phosphoric  oxide 
(compare  Vitoria,  Abstr.,  1905,  i,  110)  was  not  successful,  the  product 
of  the  reaction  being  2 -trichloromethyltetrahydrofuran, 

CC1  •CH<^  V**2  • 

CC13  > 

it  is  a  colourless,  mobile  liquid,  with  a  strong  odour  similar  to  that  of 
camphor,  has  a  bitter  and  burning  taste,  and  a  sp.  gr.  L42  at  18°;  it 
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boils  at  90 — 91°  under  17  mm.  or  203 — 204°  under  758  mm.  pressure  ; 
it  is  insoluble  in  water,  but  soluble  in  alcohol  or  ether.  It  has  no 
reducing  action  on  alcoholic  silver  nitrate  or  on  Fehling’s  solution, 
and  is  not  readily  attacked  by  alcoholic  sodium  hydroxide. 

M.  A.  W. 

Asymmetric  Derivatives  of  Hexane-a£-diol ;  Diethyl  Ether 
and  Di-iodo-derivative  of  Heptane-a^-diol.  ft.  Dionneau  ( Compt . 
rend.,  1906,  142,  91 — 92). — {- Bromo-a-ethoxyhexane ,  OEt'fCHgjg’Br, 
prepared  by  the  action  of  hydrobromic  acid  on  a£-diethoxyhexane,  has 
not  yet  been  obtained  quite  pure,  but  forms  the  chief  constituent 
of  the  fraction  boiling  between  121°  and  123°  under  35  mm.  pressure. 
By  boiling  with  sodium  iodide  in  alcoholic  solution,  it  is  converted 
into  ^-iodo-a-ethoxyhexane,  OEt*[CH2]6*I,  a  colourless  liquid  boiling  at 
138 — 139°  under  35  mm.  pressure,  and  having  a  sp.  gr.  1-379  at  ll°/4°. 
This  forms  a  magnesium  derivative,  OEt,[CH2]6,MgI,  which  reacts 
with  iodoethoxymethane  to  form  ay-diethoxyheptane,  OEt*[CH2]7’OEt 
(compare  Hamonet,  Abstr.,  1904,  i,  467 ;  1905,  i,  403),  a  colourless 
liquid  with  a  fruity  odour,  boiling  at  129°  under  35  mm.  pressure  and 
having  a  sp.  gr.  0-853  at  ll°/4°.  arj-Di-iodoheptane,  (J7H14I2,  prepared 
by  the  action  of  hydriodic  acid  in  sealed  tubes  at  100°  on  the  preceding 
compound,  is  a  stable  liquid  which  boils  at  178°  under  20  mm.  pres¬ 
sure,  has  a  sp.  gr.  1*943  at  8°/8°,  and  solidifies  to  form  colourless  crystals 
melting  at  about  0°.  M.  A.  W. 

a  #/fTrichloroethyl  Ether.  Giuseppe  Oddo  and  Efisio  Mameli 
(Atti  R.  Accad.  Lincei,  1905,  [v],  14,  ii,  587 — 595.  Compare  Abstr., 
1904,  i,  280). — The  action  of  50  per  cent,  potassium  hydroxide  solution 
on  a/?/?-trichloroethyl  ether  proceeds  much  more  rapidly  than  that  of 
water,  but  yields  the  same  products ;  the  same  is  the  case  with  the 
action  of  an  aqueous  solution  of  ethylamine,  and  with  that  of  saturated 
sodium  hydrogen  sulphite  solution. 

The  action  of  dry  ammonia  on  the  ether  yields  dichloroacetal  in 
quantities  varying  with  the  conditions,  together  with  liquids  boiling 
below  and  above  181 — 184°  and  complex  resinous  substances  con¬ 
taining  nitrogen. 

When  heated  with  magnesium,  the  ether  is  only  slightly  attacked, 
giving  small  quantities  of  substances  boiling  below  and  above 
170 — 175°.  Also  when  solvents  are  present,  the  magnesium  effects 
but  little  action,  yielding,  when  benzene  is  employed,  dichloroacetal. 

Zinc  dust  acts  more  readily  on  the  ether  than  does  magnesium, 
giving  hydrogen  chloride,  dichloroacetaldehyde,  and  a  voluminous, 
resinous  mass.  In  presence  of  ethyl  ether,  an  energetic  reaction  takes 
place  on  heating,  but  no  organo-zinc  compound  analogous  with  the 
organo-magnesium  compounds  prepared  by  Grignard  is  obtained.  On 
treating  with  water  the  product  of  the  reaction  between  zinc  and  the 
trichloro-ether  in  presence  of  ethyl  ether, it  yields  dichloroacetal, together 
with  small  quantities  of  dichloroacetaldehyde  hydrate,  of  the  additive 
product  of  dichloroacetaldehyde  (1  mol.)  with  ethoxide  (2  mols.),  boiling 
at  110 — 1110,  and  of  products  boiling  at  above  184°. 

Attempts  have  been  made  to  prepare  /?/?-dichloroethyl  ether  by 
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reducing  the  trichloro-ether  with  zinc  or  magnesium  under  various 
conditions,  but  without  success. 

Bichloroinonothioacetal ,  CHCl2*CH(OEt)*SEt,  prepared  by  the  inter¬ 
action  of  ethyl  mercaptan  and  a/3/3-trichloroethyl  ether,  was  obtained 
as  a  yellowish-red  liquid  boiling  at  110 — 125°  under  20 — 30  mm. 
pressure. 

Phenylethyldichloroacetal ,  CHCl2*CH(OEt)*OPh,  prepared  by  the 
action  of  anhydrous  sodium  phenoxide  on  a/3/3-trichloroethyl  ether  in 
benzene  solution,  is  a  reddish-brown,  unstable  liquid,  which  boils  at 
165 — 170°  under  40  mm.  pressure,  dissolves  in  alcohol,  decolorises 
potassium  permanganate,  and  combines  with  bromine,  giving  a  white, 
solid  substance. 

The  interaction  of  molecular  proportions  of  a/3/3-trichloroethyl  ether 
and  pyridine  in  ethereal  solution  yields  an  oily,  red  precipitate,  which 
forms:  (1)  a  platinichloride,  (CHCl2*CHCl,OEt,C5H5lsr)2,PtCl4,  crystal¬ 
lising  from  dilute  hydrochloric  acid  in  mamillary  masses  of  slender, 
orange-yellow  needles  melting  and  decomposing  at  208 — 209°;  (2)  an 
auricliloride ,  (CHCl,*CHCl'OEt,C5H5N),AuCl3,  as  a  heavy,  yellow 
precipitate  melting  at  92 — 93°.  T.  IT.  P. 

Liberation  of  Carbon  Monoxide  [from  Organic  Compounds]. 

Augustin  Bistrzycki  and  B.  von  Siemiradzki  (Per.,  1906,  39, 
51—66). — The  following  compounds  yield  carbon  monoxide  when 
heated  alone  or  with  sulphuric  acid,  sulphur  chloride,  phosphorus 
pentachloride,  &c.  Quantitative  experiments  were  made  on  all 
substances  the  formulas  of  which  are  given. 

I.  Formic  acid  and  its  methyl  and  ethyl  esters. 

II.  a-Hydroxy-acids  and  their  derivatives,  namely,  diphenylene- 
glycollic  acid,  C14H10O3 ;  lactic  acid,  C3H603 ;  a-methoxyphenylacetic 
acid,  OMe'CHPh*C02H  ;  mandelic  acid,  C8H803 ;  o-methoxyphenoxy- 
acetic  acid,  OMe’CgH^O'CHg'COgll ;  phenylchloroacetic  acid,  and 
a-alanine,  C3H702ISr. 

III.  Oxalic  acid  and  its  derivatives  :  ethyl  oxalate  and  oxamide, 

c2h402n2. 

IV.  a-Dicarbonyl  compounds  :  pyruvic  acid,  C3H403,  and  benzoyl- 
formic  acid,  CsH603. 

V.  Tertiary  acids  :  sulphocamphylic  acid,  C10H16O4 ;  ra-chloro-jo- 
hydroxytriphenylacetic  acid,  C20H15O3Cl ;  camphoronic  acid, 

C02H-CMe2-CMe(C02H)-CH2-C02H ; 
dimethylmalonic  acid,  C5H8U4  ;  methyl  diphenyl-/?-tolylacetate, 

^22-^20^2  i 

p-tolyldiphenylacetolactone,  C21H1603;  3  :  5-(or  2  :4-)dihydroxytritano- 
lactone,  HO-CfiH3<^£>CO. 

VI.  Secondary  and  primary  acids  :  jt)-hydroxydiphenylacetic  acid, 

Ci4Hi203  ; 

diphenylacetic  acid,  C14H1202  ;  and  (in  small  amounts)  phenylacetic 
acid,  C8H802  ;  palmitic  acid,  C16H3202. 

VII.  Ketones  and  aldehydes  :  benzaldehyde  (small  amounts) ; 
camphor  at  360°  ;  potassium  lsevulate  (by  electrolysis) ;  p-tolylpenta- 
decyl  ketone. 
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m-Chloro-p-hydroxytriphenylaceiic  acid,  C02H*  CPh  2*  C6H3C1  •  OH, 
prepared  by  condensing  benzilic  acid  with  o-chlorophenol  by  means  of 
stannic  chloride,  icrystallises  from  a  mixture  of  benzene  and  light 
petroleum  in  colourless,  microscopic  tablets  and  melts  at  189°. 

Methyl  diphenyl -p-tolylacetate  (compare  Bistrzycki  and  Wehrbein, 
Abstr.,  1901,  i,  712)  crystallises  from  methyl  alcohol  in  long,  colour¬ 
less,  microscopic  tablets  and  melts  at  135°.  T.  M.  L. 

The  Capacity  of  Methoxyl  and  Ethoxyl  Groups  for  Replace¬ 
ment  by  [Alkyl]  Radicles.  Synthesis  of  Polybasic  Acids. 

Sergius  1ST.  Reformatsky  (J.  Russ.  Phys.  Chem.  Soc .,  1905,  37, 
881 — 889). — In  the  replacement  of  alkoxyl  groups  by  alkyl  radicles 
by  the  action  of,  for  instance,  an  organo-zinc  compound  on  an  ester, 
it  is  generally  assumed  that  the  carbonyl  group  reacts  in  the  first 
stage  of  the  change  and  the  alkoxyl  group  in  the  second,  thus : 
(1)  R-CO-OEt  +  ZnR'I  =  lZn-(>CRR'-OEt;  (2)  IZn-O-CRR'-OEt  + 
ZnR'I  =  CRR'g’OZnI  +  ZnI'OEt.  It  has  not,  however,  been  shown 
that  the  OEt  group  is  not  directly  replaced  by  the  alkyl  radicle, 
forming  R’CO’R',  which  would  then  react  with  ZnRT,  giving 

CRRVOZnL 

The  author’s  attempts  to  isolate  intermediate  products  formed  in 
reactions  similar  to  the  above  have  as  yet  yielded  no  definite  results 
(see  this  vol.,  i,  138).  T.  H.  P. 

Double  Acetates  of  Gold.  Crystallised  Barium  Auryl 
Oxide.  F.  Weigand  (Zeit.  angew.  Chem.,  1906,  19,  139 — 140). — 
The  double  acetates  of  gold  with  calcium,  barium,  strontium,  mag¬ 
nesium,  or  lead  were  prepared  by  adding  the  hydroxides  of  these 
metals  to  a  solution  of  auric  chloride  and  dissolving  the  moist  pre¬ 
cipitates  so  obtained  in  boiling  glacial  acetic  acid ;  the  solutions 
deposited  monoclinic  crystals  of  compounds  of  the  following  formulae  : 
Ba(C2H302)2,2Au(C2H303)3 ;  Sr(C!H30,)!,2Au(C2H30!)3,2H20 ; 

Ca(02H302)9,2Au(C2H302)3,2H20 ; 

Mg(C2H302),2Au(C2H3b2)3,4H20;>  Pb(C2H302)2,2Au(C2H302)3,2H20. 
These  substances  are  all  soluble  in  water  to  give  neutral  solutions 
which  slowly  decompose ;  when  heated  on  platinum  foil,  the  gold  is 
partially  volatilised  in  the  form  of  red  fumes.  The  filtrate  from  the 
precipitate  obtained  by  adding  barium  hydroxide  to  the  auric  chloride 
solution  deposited,  after  some  time,  small,  yellowish-green,  rhombic 
crystals  having  the  composition  Ba(0*Au0)2,5H20 ;  these  dissolve 
with  difficulty  in  water  to  give  an  alkaline  solution.  P.  H. 

The  Oxidation  of  Oils.  Henry  R.  Procter  and  W.  E.  Holmes 
(J.  Soc.  Chem.  Ind.,  1905,  24,  1287 — 1290). — The  results  of  numerous 
experiments  are  given  in  tabular  form  with  the  object  of  elucidating 
the  chemical  changes  which  take  place  when  oils  are  oxidised  by 
blowing  air  through  them  while  in  a  heated  condition.  Without 
exception,  the  sp.  gr.  and  refractive  index  increased  as  oxygen  was 
absorbed  and  the  iodine  number  diminished,  but  complete  saturation 
was  never  reached.  In  some  instances,  the  iodine  number  remained 
unaltered  during  the  first  three  or  four  hours’  blowing,  although 
oxygen  was  being  absorbed,  indicating  that  the  oxygen  was  not 
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attached  to  the  unsaturated  linkings  measured  by  the  iodine  number. 
When,  however,  the  iodine  number  commenced  to  decrease,  it  did  so 
rapidly.  The  oils  experimented  with  comprised  liver  oils,  fish  oils, 
linseed  oil,  rape  oil,  cotton-seed  oil,  olive  oil,  castor  oil,  lard  oil,  <fcc. 

W.  P.  S. 


Pyruvic  Acid.  William  Oechsner  de  Coninck  {Bull.  Acad.  roy. 
Belg.,  1905,  524 — 525). — When  pyruvic  acid  is  dissolved  in  sulphuric 
acid  and  the  solution  gently  heated,  it  blackens  and  carbon  monoxide, 
mixed  with  a  little  carbon  dioxide,  is  evolved.  Concentrated  nitric 
acid  converts  it  into  oxalic  acid,  but  with  dilute  nitric  acid,  carbon 
dioxide  and  a  little  formic  acid  are  formed.  Pyruvic  acid  reduces 
chromic  acid,  auric  chloride,  and  selenic  acid  when  warmed  with  their 
aqueous  solutions.  At  temperatures  slightly  higher,  it  reduces 
mercuric  chloride  to  mercurous  chloride  and  mercurous  nitrate  to 
metallic  mercury.  When  warmed  with  mercuric  or  silver  oxide,  some 
acetic  acid  is  produced.  Pyruvic  acid  reduces  uranic  sulphate, 
uranium  nitrate,  and  potassium  dichromate.  With  the  last-named, 
carbon  dioxide  and  some  acetic  acid  are  produced.  T.  A.  H. 


Glycidic  Condensation  of  Aldehydes  with  Ethyl  a-Chloro- 
propionate.  Georges  Darzens  ( Compt .  rend.,  1906,  142,  214 — 215. 
Compare  this  vol.,  i,  62). — Acetaldehyde,  propaldehyde,  or  isov aler- 
aldehyde  condense  with  ethyl  a-ehloropropionate  to  form  a/3-disubsti- 


tuted  glycidates  of  the  type  0<^ 


CMe-C09Et 

i  2  . 

CHR 


but  the  yield  is  poor,  20 


to  30  per  cent,  of  the  theoretical.  The  aromatic  aldehydes  readily 
condense  with  ethyl  a-chloropropionate,  and  the  substituted  glycidic 
acids  thus  prepared  yield  ketones  of  the  type  R'CH^COMe  on  distilla¬ 
tion  ;  ethyl  (3-phenyl-a-methylglycidate  boils  at  153 — 154°  under  18  mm. 
pressure,  and  the  corresponding  acid  yields  carbon  dioxide  and  benzyl- 
methyl  ketone  on  distillation.  Ethyl  fi-anisyl-a-methylglycidate  boils  at 
189 — 190°  under  20  mm.  pressure,  and  the  aqueous  solution  of  the  corre¬ 
sponding  sodium  salt  is  decomposed  by  boiling  into  sodium  hydrogen 
carbonate  and  anisyl  ketone.  Ethyl  (3-piperonyl-a-?nethylglycidate  boils 
at  205 — 210°  under  25  mm.  pressure,  and  piperonylacetone  is  obtained 
by  boiling  an  aqueous  solution  of  the  corresponding  sodium  salt.  Ethyl 
(d-furyl-a-methyl  glycidate  is  a  colourless  liquid  boiling  at  150 — 151° 
under  30  mm.  pressure,  and  on  boiling  with  sodium  carbonate  yields 

0U _ Q 

furylacetone,  M  _^>C’CH2’CO'CH3  ;  this  is  a  colourless  liquid  with 

Cri*CH. 


an  odour  of  horse-radish,  and  boils  at  179 — 180°;  its  semicarbazone 
melts  at  173 — 174°  and  its  oxime  boils  at  135 — 140°  under  25  mm. 
pressure.  M.  A.  W. 


Dialkylmalonic  Acids.  Hans  Meyer  {Ber.,  1906,  39,  198 — 200. 
Compare  E.  Fischer  and  Dilthey,  Abstr.,  1902,  i,  269). — The  dimethyl 
ester  of  dimethylmalonic  acid  is  transformed  into  the  amide, 

CMe2(CONH2)2, 

when  kept  at  the  ordinary  temperature  with  concentrated  ammonia  for 
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twenty-four  hours  and  occasionally  shaken.  The  corresponding  diethyl 
ester  is  not  transformed  under  similar  conditions  even  after  several 
weeks. 

Dimethyl  methylethylmaloncite ,  CMeEt(C02Me)2,  is  a  colourless 
oil  distilling  at  189 — 191°  (uncorr.)  and  dimethyl  diethylmalonate 
distils  at  204 — 205°.  Dimethyl  methylethylmalonate  reacts  with 
ammonia  yielding  methylethylmalonamide,  CMeEt(CO*NH2)2,  which 
forms  glistening  crystals  melting  at  182 — 183°,  and  methyl  methylethyl- 
malonamate,  C02Me,CMeEt,C0*NH2,  which  sublimes  in  glistening 
needles  melting  at  106 — 108°.  Dimethyl-  and  diethyl-malonyl 
chlorides  readily  react  with  concentrated  ammonium  hydroxide  yield¬ 
ing  the  corresponding  diamides,  whereas  methylethylmalonyl  chloride 
yields  methylethyl acetamide  (Scheuble  and  Loebl,  Abstr.,  1904,  i,  486). 
Fischer  and  Dilthey’s  views  regarding  the  formation  of  the  amides  from 
the  esters  are  adversely  criticised.  J.  J  S. 

Action  of  Ammonia  on  Itaconic  and  Pyrocinchonic 
Anhydrides.  Luciano  Rossi  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli, 
1905,  [iii],  11,  254 — 258.  Compare  Fo&,  Abstr.,  1904,  i,  230). — The 
action  of  alcoholic  ammonia  on  pyrocinchonic  anhydride  at  different 
temperatures  always  yields  pyrocinchonimide,  which,  however,  melts 
at  113°  if  obtained  at  low  temperatures,  or  at  118°  if  at  high 
temperatures. 

The  action  of  liquid  ammonia  on  pyrocinchonic  anhydride  yields 
pyrocinchonimide  at  the  ordinary  temperature,  whilst  at  higher  tempera¬ 
tures  (70 — 100°)  a  yellowish-brown  syrup  is  obtained. 

These  results  demonstrate,  firstly,  the  great  resistance  exerted  by 
the  double  linking  of  pyrocinchonic  anhydride  against  the  introduction 
of  an  amino-group,  and,  secondly,  the  great  stability  of  the  anhydride. 

In  the  cold  or  at  70—80°,  itaconic  anhydride  gives  with  liquid 
ammonia  a  yellowish-brown  acid  syrup  which  contains  nitrogen, 
dissolves  Peligot’s  copper  oxide  giving  a  green  solution,  and  is  pro¬ 
bably  a  mono-amide.  In  the  reaction  at  100°,  the  yellowish-brown 
syrup  obtained  probably  contains  a  small  amount  of  amino-acid. 

T.  H.  P. 

Action  of  Zinc  on  a  Mixture  of  Ethyl  Orthoformate  and 
Ethyl  Bromopropionate.  Synthesis  of  s-TrimethyHsobutane- 
tricarboxylic  Acid.  S.  Sokolowsky  {J.  Russ.  Phys.  Chem.  Soc., 
1905,  37,  889 — 896). — Zinc  acts  on  a  mixture  of  ethyl  orthoformate 
(1  mol.)  and  ethyl  a-bromopropionate  (3  mols.)  according  to  the 
equations:  (1)  CHMeBr-C02Et  +  Zn  =  BrZn-CHMe-C02Et ;  (2) 

3BrZn-CHMe-C02Et  +  CH(OEt)3  =  CH(CHMe-C02Et)3  +  3ZnBr-OEt. 

Triethyl  s-trirnethylisobutanetricarboxylate  [y-elhylpenlane-fiSa-tri- 
carboxylate\,  C16H2806,  thus  obtained,  is  a  colourless,  mobile  liquid  boil¬ 
ing  at  200 — 201°.  On  hydrolysis,  it  yields  the  monoethyl  ester, 
C02Et-CHMe-CH(CHMe-C0.2H)2, 

which  crystallises  from  water  in  shining,  white  needles  and  from 
benzene  in  long,  shining  plates  melting  at  109°  and  is  readily  soluble 
in  ether  or  chloroform.  The  calcium,  Ca(C12H1806),4H20,  barium,  and 
sodium  salts  of  the  monoethyl  ester  were  prepared  and  analysed. 

T.  H.  P. 
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Formation  of  Ethyl  Sodiodicarboxyglutaconate  from  Ethyl 
Malonate,  Sodium  Ethoxide,  and  Chloroform.  Care  Coutelle 
(J.  pr.  Chem.,  1906,  [ii],  73,  49 — 100.  Compare  Conrad  and 
Guthzeit,  Abstr.,  1883,  311). — Recrystallised  ethyl  sodiocarboxygluta- 
conate  is  obtained  by  Conrad  and  Guthzeit’s  reaction  ( loc .  tit.),  in  a  yield 
of  4P36  per  cent,  of  the  theoretical,  if  the  absolute  alcoholic  solution  of 
4  mols.  of  sodium  ethoxide  is  cooled  to  the  laboratory  temperature,  2 
mols.  of  ethyl  malonate  and  1J  mols.  of  chloroform  added,  and  the 
mixture  quickly  boiled  in  a  reflux  apparatus.  Smaller  yields  are 
obtained  by  varying  the  proportions  of  the  reacting  substances,  or 
the  temperature  or  order  of  mixing.  Only  0-55  gram  of  the  sodio- 
ester  was  obtained  by  the  action  of  sodium  and  chloroform  on  16 
grams  of  ethyl  malonate  in  benzene  solution  (compare  Oppenheim  and 
Precht,  this  Journal,  1876,  ii,  69).  The  formation  of  ethyl  sodiodi¬ 
carboxyglutaconate  is  not  due  to  the  action  of  primarily  formed  ethyl 
o-formate  on  ethyl  malonat9,  as  when  boiled  with  ethyl  o-formate  and 
sodium  in  alcoholic  solution  in  a  reflux  apparatus,  32  grams  of  ethyl 
malonate  yielded  only  1*1  grams  of  the  sodio-ester  (compare  Claisen, 
Abstr.,  1897,  i,  592).  The  sodio-ester  remains  unchanged  when  boiled 
with  chloroform  in  alcoholic  solution. 

The  formation  of  carbon  monoxide,  which  must  result  from  the 
decomposition  of  ethyl  o-formate  primarily  formed,  is  shown  by 
passing  a  current  of  hydrogen  successively  through  the  reacting 
mixture  and  a  solution  of  cuprous  chloride  (Hullemann,  Abstr.,  1890, 
582).  The  salts  which  separate  from  the  reaction  mixture  are  sodium 
chloride,  ethyl  sodiomalonate,  and  sodium  formate. 

The  reddish-brown  residue  obtained  from  the  mother  liquor,  on 
distillation  of  the  alcohol  in  a  vacuum,  was  extracted  successively 
with  light  petroleum,  A,  and  with  acetone,  B.  A.  The  light  petroleum 
extract  contains  ethyl  malonate  and  ethyl  isobutanehexacarboxylate, 
CH[CH(C02Et)2]3 ;  this  is  a  viscid,  yellow  oil,  which  boils  at  235° 
under  13  mm.  pressure,  has  an  odour  of  onions,  dissolves  in  alcoholic 
sodium  ethoxide  to  form  a  dark  red  solution,  decolorises  immediately 
dilute  potassium  permanganate  solution  in  presence  of  sodium 
carbonate,  interacts  with  bromine  in  carbon  disulphide,  evolving 
hydrogen  bromide,  and  when  boiled  with  10  per  cent,  hydrochloric 
acid  is  hydrolysed  with  formation  of  carbon  dioxide  and  isobutane- 
tricarboxylic  acid.  This  is  obtained  as  a  brownish-red  resin  ;  it  forms 
a  barium  salt,  C14Hu012Ba3,4H20,  and  the  trimethyl  ester, 
CH(CH2-C02Me)3, 

which  is  a  colourless  liquid  boiling  at  180 — 185°  under  23  mm. 
pressure. 

Hydrolysis  of  the  ethyl  hexacarboxylate  with  alcoholic  potassium 
hydroxide  leads  to  the  formation  of  a  red  oil,  which  deposits  needles 
melting  at  129°,  or  with  baryta  water  to  the  formation  of  barium 
formate  and  malonate  (compare  Bottomley  and  Perkin,  Trans.,  1900, 
77,  294;  Guthzeit  and  Engelmann,  Abstr.,  1902,  i,  742).  When 
heated  with  aniline  at  150°,  the  ethyl  hexacarboxylate  forms  malon- 
anilide  and  the  penta-anilide, 

C02Et-CH(C0-NHPh)-CH[CH(C0*NHPh)2]2, 
which  crystallises  from  much  alcohol  and  melts  at  245°. 
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B.  The  acetone  solution  contains  the  last  traces  of  ethyl  sodiodi¬ 
carboxyglutaconate,  sodium  malonate,  and  sodium  formate.  On  treat¬ 
ment  with  sulphuric  acid  and  ether,  sodium  formate  yields  an  ethereal 
solution,  which,  when  shaken  with  water  and  mercuric  oxide,  filtered, 
and  heated  in  the  water-bath,  gives  a  grey  precipitate  of  metallic 
mercury.  When  treated  in  the  same  way,  sodium  malonate  forms  a 
yellow  precipitate,  whilst  glutaconic  acid  and  ethyl  sodiodicarboxy- 
glutaconate  do  not  form  precipitates.  In  a  mixture  of  formates  and 
malonates,  the  formic  acid  is  detected  by  this  reaction,  the  malonic 
acid  by  the  formation  of  its  sparingly  soluble  barium  salt. 

On  evaporation  of  the  acetone  solution,  treatment  of  the  residue 
with  chloroform,  and  evaporation  of  the  extract,  a  red,  resinous  mass 
is  obtained  ;  this  contains  probably  a  socfio-derivative  of  ethyl  iso- 
b  utaneh  exacarboxylate. 

In  the  quantitative  examination  of  the  products  of  the  reaction,  the 
formic  acid  is  estimated  by  Lieben’s  method  (see  Scala,  Abstr.‘,  1891, 
248),  after  precipitation  of  the  malonic  acid  by  means  of  barium 
chloride  and  alcohol,  or  after  liberation  of  the  formic  acid  by  means  of 
phosphoric  acid  and  distillation  in  a  current  of  steam,  in  which 
malonic  acid  is  not  volatile.  As  ethyl  dicarboxyglutaconate  is  slightly 
volatile  in  a  current  of  steam,  the  distillate  is  filtered  after  some  hours, 
whereby  a  saturated  solution  of  the  ester  is  obtained ;  with  mercuric 
chloride,  100  c.c.  of  this  form  0‘0551  gram  of  a  precipitate,  which 
weight  is  deducted  from  that  of  the  mercuric  chloride  formed  in  the 
estimation  of  formic  acid.  As  the  barium  derivative  of  ethyl  dicarb¬ 
oxyglutaconate  is  only  sparingly  soluble  in  alcohol,  it  is  precipitated 
partially  together  with  the  barium  malonate ;  the  amount  of  the  latter 
which,  when  dried  at  100°,  has  the  composition  C3H204Ba,5/6H20 
(compare  Guthzeit  and  Bolam,  Abstr.,  1898,  i,  12)  is  determined  by 
indirect  analysis. 

Ethyl  sodiodicarboxyglutaconate  and  ethyl  o-formate  could  not  be 
estimated  directly. 

Under  the  conditions  most  favourable  to  the  formation  of  ethyl 
sodiocarboxyglutaconate,  100  grams  of  ethyl  malonate,  29  grams  of 
sodium  as  sodium  ethoxide,  and  38  grams  of  chloroform  interact  to 
form  50*3  grams  of  ethyl  sodiodicarboxyglutaconate,  32’6  grams  of 
sodium  malonate,  10‘06  grams  of  ethyl  sodiofsobutanehexacar  boxy  late, 
3‘99  grams  of  the  free  ethyl  hexacarboxylate,  327  grams  of  sodium 
formate,  0T  8  gram  of  carbon  monoxide, and  0-66gramof  ethyl  o-formate, 
more  than  13  grams  of  the  ethyl  malonate  remaining  unchanged. 

G.  Y. 

Formaldehyde  and  Formate  Formation.  Hans  Euler  and 
Astrid  Euler  ( Ber .,  1906,  39,  36 — 39.  Compare  Abstr.,  1905,  i,  633). 
— More  exact  measurements  have  given  for  the  dissociation-constant  of 
formaldehyde  acting  as  a  weak  acid  the  value  1*4  x  10“ 14  at  0°,  in 
close  agreement  with  the  approximate  value  1  x  10“ 14  previously 
obtained  with  formaldehyde  containing  methyl  alcohol.  T.  M.  L. 

Aldehydes  as  Acids.  Hans  Euler  (Ber.,  1906,  39,  344 — 350. 
Compare  Euler  and  Euler,  Abstr.,  1905,  i,  633). — Acetaldehyde  has 
the  dissociation  constant  A=0'8  x  10-14  at  0°,  as  determined  by  the 
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depression  of  the  freezing  point  of  the  solution  of  its  sodium  salt 
(Goldschmidt  and  Roder,  Abstr.,  1895,  i,  657),  or  iT=0‘5xl0-14  at 
1°,  as  determined  by  the  conductivity  of  its  sodium  salt  solution  ;  the 
mean  constant  is  K=  07  x  10“ 14  at  0°.  As  ammonia  forms  complex 
compounds,  which  are  not  electrolytically  dissociated,  and  not  salts, 
with  acetaldehyde,  the  conductivity  of  aqueous  ammonia  is  diminished 
on  addition  of  the  aldehyde. 

Chloral  hydrate  has  the  dissociation  constant  K=  \  x  10-14  at  18°, 
as  determined  by  the  change  in  the  conductivity  of  dilute  ammonia 
which  takes  place  on  the  addition  of  the  aldehyde,  or  K=0 '8  x  10-14 
at  18°,  as  calculated  from  the  comparison  of  the  conductivity  of  dilute 
solutions  of  its  ammonium  salt  with  the  conductivities  of  similar 
solutions  of  the  ammonium  salts  of  boric  acid  and  phenol. 

The  salts  of  acetone  with  alkalis  or  with  hydrogen  chloride  are 
dissociated  hydrolytically  to  too  great  an  extent  to  permit  of  the 
determination  of  the  acid  dissociation  constant  by  either  the  con¬ 
ductivity  or  the  cryoscopic  method.  Furfuraldehyde  has  only  feeble 
salt-forming  properties;  its  dissociation  constant  as  an  acid  is  1/1 00 
of  that  of  acetaldehyde. 

The  acid  dissociation  constant  of  dextrose,  K=  T8  x  10* 13  at  0°,  as 
determined  with  the  sodium  salt;  by  the  cryoscopic  method,  agrees 
with  that  calculated  by  Madsen  (Abstr.,  1901,  ii,  228)  from  the  rate  of 
hydrolysis  of  the  ester. 

As  in  dextrose  and  Isevulose  solutions  containing  the  equivalent 
amount  of  sodium  hydroxide  the'hexose  is  present  chiefly  in  the  form 
of  the  ion,  the  rotation  of  an  alkaline  hexose  solution  is  due 
principally  to  that  of  the  sodium  salt. 

With  sodium  light  at  0°,  W-dextrose  solution,  when  mixed  with  equal 
volumes  of  water,  Y-sodium  hydroxide,  2Y-sodium  hydroxide,  2 N- potass¬ 
ium  hydroxide,  and  Y/2  sodium  hydroxide  has  the  rotations  10-4°,  8T°, 
7  8°,  7*8°,  and  9 *9°  respectively,  whilst  Y/2  dextrose  solution  with 
equal  volumes  of  water,  Nj 2  sodium  hydroxide,  and  2Y-sodium 
hydroxide,  has  the  rotations  5 '2°,  4,2°,  and  4 ’2°  respectively.  G.  Y. 

The  Reduction  of  Acraldehyde  and  some  Derivatives  of 
s-Divinyl  Glycol  (y8-Dihydroxy-ae-hexadiene).  Pieter  van 
Romburgh  and  W.  van  Dorssen  ( Proc .  K.  Akad.  Wetensch.  Amsterdam , 
1905,  8,  541 — 544.  Compare  Griner,  Abstr.,  1893,  i,  237). — When 
reduced  with  zinc  dust  and  glacial  acetic  acid,  acraldehyde  yields 
ally  1  and  propyl  alcohols,  and  the  substance 

ch-ch:cf2 
ch*ch:ch2’ 

which  is  formed  also  by  beating  propaldehyde  with  s-divinyl  glycol  at 
90°  for  six  days.  It  is  a  neutral  liquid,  which  boils  at  59'5 — 60°  under 
15  mm.  pressure,  is  not  decomposed  by  potassium  hydroxide,  sodium, 
or  phosphorus  pentachloride,  and  does  not  form  a  benzoyl  derivative 
when  treated  with  benzoyl  chloride  and  pyridine;  it  yields  an  odour  of 
aldehyde,  and  forms  a  brownish-black,  resinous  mass  when  treated 
with  dilute  acids,  and  forms  an  additive  compound  with  bromine  in 
carbon  tetrachloride  solution. 

The  diformate,  formed  by  heating  s-di vinyl  glycol  with  formic  acid, 
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is  a  colourless  liquid  which  boils  at  109°  under  20  mm.  pressure  and 
has  the  sp.  gr.  1*0747  at  11°.  G.  Y. 

/?-Chloroethyl  Ketones  and  Alkyl  Vinyl  Ketones.  Edmond  E. 
Blaise  and  M.  Maire  ( Compt .  rend.,  1906,  |142,  215 — 217). — 
/?-Chloroethyl  alkyl  ketones  of  the  type  CH2C1*CH2*C0*R,  readily 
obtained  by  the  action  of  /?-chloropropionyl  chloride  on  the  corre¬ 
sponding  zinc  alkyl,  are  liquids  with  a  faint  odour  ;  their  semicarbazones 
are  unstable  and  readily  converted  into  the  carbamide  of  a  pyrazole 
according  to  the  equation 

pTT  .  nil 

ch2ci-ch2-cr:n-nh-co-nh2  ->  V^__^n-co*nh2. 

Ethyl  (3-chloroethyl  ketone  boils  at  68°  under  20  mm.  pressure. 
/ 3-Chloroethyl  propyl  ketone  boils  at  73°  under  10  mm.  pressure. 
fi-Chloroethyl  isobutyl  ketone  boils  at  80°  under  12  mm.  pressure. 

When  the  alkyl  /?-chloroethyl  ketones  are  boiled  with  diethyl- 
aniline,  they  yield  the  corresponding  alkyl  vinyl  ketones, 

ch2ci-ch2-co-r  ch2:ch-co-r, 

in  the  form  of  mobile  liquids  with  an  intensely  penetrating  odour ; 
ethyl  vinyl  ketone  boils  at  31°  under  47  mm.  pressure  ;  propyl  vinyl 
ketone  boils  at  24°  under  10  mm.  pressure;  and  isobutyl  vinyl  ketone 
boils  at  32°  under  10  mm.  pressure.  These  compounds  polymerise 
rapidly  under  the  action  of  heat  or  of  alkalis,  and  yield  semicarbazo- 
semicarbazones  with  semicarbazide,  hydroxylamino-oximes  with 
hydroxylamine,  pyrazoles  with  hydrazine,  or  phenylpyrazoles  with 
phenylhydrazine ;  the  last  compounds  give  an  intense  violet-red 
colour  with  a  trace  of  nitric  acid.  The  pyrazoles  are  basic  liquids 
forming  salts,  platinichlorides,  picrates,  and  phenylcarbamides,  and 
with  secondary  bases  yielding  additive  compounds  of  the  type 
NEt2,CH2,CH2*CO*R,  which  are  also  basic  and  form  picrates  and 
platinichlorides.  Ethyl  (3-diethylaminoethyl  ketone  boils  at  80°  under 

10  mm.  pressure,  and  ethyl  fi-piperidinoethyl  ketone  boils  at  107°  under 

11  mm.  pressure.  M.  A.  W. 

Formation  of  Sugar  from  Formaldehyde.  Hans  Euler  and 
Astrid  Euler  (Ber.,  1906,  39,  39 — 45). — The  action  of  alkalis  on 
formaldehyde  leads  both  to  the  formation  of  formates  and  the 
formation  of  sugars,  but  the  latter  process  is  not  directly  dependent 
on,  and  does  not  run  parallel  with,  the  former ;  addition  of  formate 
does  not  affect  the  rate  at  which  sugar  is  formed.  Curves  are  given  to 
show  the  rate  at  which  sodium  carbonate  is  neutralised  by  formalde¬ 
hyde  previously  to  the  formation  of  sugar.  The  concentration  of 
formaldehyde  at  which  sugar-formation  sets  in  is  dependent  on  the 
initial  concentrations  of  the  sodium  carbonate  and  of  the  aldehyde,  and 
sugar-formation  never  appears  to  occur  until  a  part  of  the  aldehyde  has 
been  converted  into  formate  and  alcohol ;  the  most  suitable  concentra¬ 
tion  is  nearly  half  an  equivalent  of  soda  for  each  equivalent  of  alde¬ 
hyde.  Experiments  were  also  made  with  calcium  carbonate  as  a  con¬ 
densing  agent,  the  increased  time  required  being  compensated  for  by 
the  increased  stability  of  the  sugar  and  the  more  constant  composition 
of  the  solutions ;  it  was  noticed  that  sugar  formation  proceeds  very 
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slowly  at  first,  but  after  boiling  for  several  hours,  proceeds  very  rapidly 
to  a  limit ;  this  is  explained  by  the  formation  of  intermediate  com¬ 
pounds,  and  the  presence  of  glycollaldehyde  was  actually  proved. 

T.  M.  L. 

Formation  of  i-Arabinoketose  from  Formaldehyde.  Hans 
Euler  and  Astrid  Euler  ( Ber .,  1906,  39,  45 — 51). — When  formalde¬ 
hyde  is  condensed  by  means  of  calcium  carbonate,  the  chief  product  is  a 
pentose,  which  was  identified  by  means  of  its  osazone  and  phenylmethyl- 
osazone,  and  by  oxidation  with  bromine  and  with  nitric  acid  as  7-arabino- 
ketose.  A  small  amount  of  a  hexose  is  also  produced.  If  the  action 
of  the  alkali  is  stopped  before  half  the  formaldehyde  has  disappeared, 
glycollaldehyde  is  one  of  the  chief  products,  but  glyceraldehyde  could 
not  be  detected.  T.  M.  L. 

Apiose.  Eduard  Vongerichten  and  Fr.  Muller  (Ber.,  1906,  39, 
235 — 240.  Compare  Abstr.,  1901,  i,  40,  646  ;  1902,  i,  425). — Apiose 
obtained  from  the  leaves  of  parsley  is  identical  with  that  obtained 
from  the  seeds.  Apiose  phenylbenzylhydrazone ,  C18H2204N2,  separates 
from  benzene  solution  in  colourless,  crystalline  flocks  which  melt  at 
135°.  By  the  action  of  formaldehyde,  apiose  is  recovered  as  a  colourless 
syrup,  which  in  aqueous  solution  has  [a]D  +3-8°  at  20°,  and  is  in  all 
respects  identical  with  the  apiose  from  which  the  hydrazone  was 
prepai'ed. 

At  50°,  the  oxidation  of  calcium  apionate  by  three  times  its  weight 
of  nitric  acid  of  sp.  gr.  1*2  results  in  the  formation  of  an  acid, 
isomeric  with  trihydroxyglutaric  acid,  the  calcium  salt  of  which  has 
[a]D  +  6-58°  at  20°.  The  oxidation  of  the  acid  by  silver  oxide  produces 
glycollic  acid.  Neutralised  with  brucine,  the  acid  yields  two  salts  ;  the 
one  insoluble  in  acetone  corresponds  with  the  formula 

6i>CH(0H)>C(0H)'C02H’C»H“0*N^ 
has  [a]D  -  23'7°  at  20°,  and  the  lactonie  acid  obtained  from  it  is  con¬ 
verted  on  boiling  with  baryta  water  into  the  dibasic  hydroxy-acid. 
The  other  brucine  salt  is  soluble  in  acetone,  melts  at  148  — 150°,  and 
has  [a]D  —  27'2°  at  20°;  the  analytical  data  agree  with  the  formula 
CH2(OH)  •  C(OH)  •  CH  (OH)  •  C02H,C23H2604N2 
C02H*C23H2604N2  ' 

Of  the  known  trihydroxyglutaric  acids,  only  the  inactive  ribotri- 
hydroxyglutaric  acid  is  capable  of  lactone-formation;  it  is  quite  different 
from  the  hydroxymethyltartaric  acid  described  above.  C.  S. 

Action  of  Oxygen  on  Aliphatic  Amines  in  Presence  of 
Copper.  Wilhelm  Traube  and  Albert  Schonewald  (Ber.,  1906,  39, 
178 — 184). — When  an  aqueous  solution  of  ethylamine  is  shaken  for 
several  days  with  copper  powder  in  the  presence  of  oxygen  at  the 
ordinary  temperature,  a  copious  absorption  of  oxygen  is  observed 
(some  7  litres  for  10  grams  of  ethylamine),  the  copper  is  oxidised  to 
the  hydroxide,  and  the  ethylamine  to  acetaldehyde  and  ammonia. 
Nitrogen  and  nitrous  acid  do  not  appear  to  be  formed. 
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When  a  5  per  cenb.  solution  of  aldehyde-ammonia  is  shaken  with 
copper  and  oxygen,  very  little  oxidation  occurs.  It  is  thus  possible 
that  the  primary  oxidation  product  in  the  earlier  experiments  was 
aldehyde-ammonia  and  not  free  aldehyde  and  free  ammonia,  since  the 
latter  would  tend  to  become  oxidised  to  nitrous  acid. 

Methylamine  reacts  in  much  the  same  manner  as  ethylamine,  yield¬ 
ing  formaldehyde  and  ammonia. 

Sodium-glycine,  copper,  and  oxygen  yield  considerable  quantities  of 
nitrous  acid  and  probably  glyoxylic  acid.  J.  J.  S. 


Electro-synthesis  in  the  Oximo-ether  Group.  Celso  Ulpiani 
and  G.  A.  Rodano  (Atti  R.  Accad.  Lincei,  1905,  [v],  14,  ii,  601 — 607. 
Compare  Abstr.,  1905,  i,  260). — Using  platinum  electrodes  and  a 
current  intensity  of  0  2 — 025  ampere,  the  authors  have  electrolysed 
the  sodium  or  potassium  derivative  of  ethyl  oximinomalonate,  ethyl 
a-oximinopropionate,  and  ethyl  a-oximinobutyrate.  These  compounds, 
which  have  the  general  formula  CRR'iNONa,  are  decomposed  into 
metal,  which  evolves  hydrogen  at  the  negative  pole,  and  the  anion 
CRR'INO*  ;  of  the  last,  two  groups  combine  at  the  positive  pole. 

In  this  way,  the  sodium  hydrogen  derivative  of  et  hyl  oximinomalonate, 
0H,NIC(C02Et)2,0Na,NIC(C02Et)2,  yields  the  compound 
N0-C(C02Et)2-C(C02Et)2-N0 

as  an  oil  which  is  insoluble  in  alkali  and  yields  Liebermann’s  reaction 
characteristic  of  true  nitroso-compounds. 

The  potassium  derivative  of  ethyl  a-oximinopropionate, 
OK-N:CMe-C02Et, 

yields  the  compound  N0,CMe(C02Et),CMe(C02Et)’N0  as  an  oil, 
which  is  insoluble  in  alkali  and  gives  Liebermann’s  reaction. 

The  potassium  derivative  of  ethyl  a-oximinobutyrate  yields  the 
compound  CH2Me,C(N0)(C02Et)*C(N0)(C02Et)-CH2Me,  which  is  an 
oil  it  soluble  in  alkali  and  giving  Liebermann’s  reaction.  T.  H.  P. 


Isolation  of  Amino-acids.  Max  Siegfried  (. Ber .,  1906,  39, 
397 — 401.  Compare  Abstr.,  1905,  i,  59;  ii,  332).— Glycine  is 

CH  *CO 

readily  precipitated  as  barium  carbaminoacetate,  I  2  2^>Ba,  when 

A  Jj_2'0(_)2 

carbon  dioxide  is  led  into  a  solution  of  the  amino-acid  in  baryta 
water  at  0°  until  phenolphthalein  is  decolorised  and  the  mixture  then 
kept  for  some  time  at  0°.  Better  yields  are  obtained  when  more 
baryta  water  is  added  after  the  carbon  dioxide  has  been  led  in,  and 
when  the  precipitate  is  washed  with  dilute  barium  hydroxide  solution 
instead  of  with  water. 

Pure  glycine  is  obtained  when  the  barium  salt  is  decomposed  with 
ammonium  carbonate  solution,  filtered,  and  the  solution  evaporated. 

Glycylglycine  yields  a  similar  barium  salt,  C5H605N2Ba,  which  is 
much  more  readily  soluble  in  water.  It  is  most  readily  obtained  by 
the  addition  of  alcohol,  and  when  decomposed  with  ammonium  carbonate 
yields  pure  glycylglycine. 

Lysine  and  albumoses  give  similar  barium  salts.  Glyeine  and 
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alanine  can  be  separated  with  great  readiness  by  this  method,  as  the 
barium  salt  from  alanine  is  readily  soluble  in  water.  J.  J.  S. 

Synthesis  of  Polypeptides.  XIV.  Emil  Fischer  ( Ber .,  1905, 
39,  453 — ■474). — a-Bromoisohexoyldiglycylglycyl  chloride, 

C4H9-CHBr-CO*[NH*CH2;CO]2*NH-CH2-COCl, 
prepared  by  the  action  of  acetyl  chloride  and  phosphorus  pentachloride 
on  bromoisohexoyldiglycylglycine,  freshly  crystallised  from  alcohol,  is 
obtained  as  a  colourless  powder  easily  decomposed  by  water.  It  reacts 
with  glycine  ethyl  ester  in  chloroform  solution  to  form  a-bromoiso- 
hexoyltriglycylglycine  ethyl  ester ,  crystallising  in  colourless,  microscopic 
needles  which  become  brown  at  235°  (corr.)  and  melt  and  evolve  gas  at 
241°  (corr.). 

a-Bromoisohexoyltriglycylglycine, 

C4H9-CHBr-CG*[Nn«CH2-C0]3-NH-CH?-C02H, 
prepared  by  the  interaction  of  the  above  chloride  with  glycine,  crystal¬ 
lises  in  microscopic,  colourless  plates,  which  become  brown  at  212° 
(corr.)  and  melt  and  decompose  at  218°  (corr.).  a-Bromoisohexoyltetra- 
glycylglycine,  C4H9*CHBr-C0-[NH‘CH2-C0]4-NH-CH2-C02H,  formed 
by  the  interaction  of  the  chloride  with  glycine  anhydride,  is  obtained 
as  a  crystalline  powder  which  turns  brown  at  230°  (corr.)  and  melts  at 
237°  (corr.). 

Leucyltetraglycylglycine, 

C4H9-CH(NH2)-C0-[NH-CH2*C0]4-NH'CH2-C02H, 
prepared  by  the  action  of  aqueous  ammonia  on  the  foregoing,  forms  a 
colourless,  crystalline  powder  which  on  heating  becomes  coloured  at 
225°  (corr.)  and  partially  melts  and  decomposes  at  240°  (corr.).  It 
shows  a  marked  biuret  coloration. 

a-Bromoisohexoylpentaglycylglycine,  formed  by  the  interaction  of 
diglycylglycine  with  bromm'sohexoyldiglycylglycine  chloride,  crystal¬ 
lises  in  colourless  aggregates  of  no  definite  crystalline  form,  which 
become  coloured  at  220°  (corr.)  and  melt  at  250°  (corr.). 

Leucylpentaglycylglycine, 

C4H9-CH(NH2)-C0-[NH-CH2-C0]5-NH-CH2-C02H, 
prepared  by  the  action  of  aqueous  ammonia  on  the  foregoing,  also  has 
no  definite  crystalline  structure,  becomes  yellow  at  220°,  and  decom¬ 
poses  at  270°.  It  gives  a  strong  biuret  coloration. 

A.  method  for  the  preparation  of  <2-alanine  from  silk  is  described  at 
length.  This  crystallises  from  water  in  well-formed,  centimetre  long, 
rhombic  crystals  [a  :  b  :  c  =  0'9784  : 1  :  0*4924].  d-  and  7-Alauine  have 
the  same  taste.  The  hydrochloride  has  [a]D  +  10  3°  at  20° ;  the 
racemate  can  only  be  removed  from  the  active  substance  by  crystal¬ 
lisation  of  the  free  amino-acid.  d-Alanyl-d-alanine  crystallises  in 
centimetre  long,  thin  prisms,  has  [a]D  —  21-6°  at  20°,  and  melts  and 
decomposes  at  about  298°  (corr.),  some  20°  higher  than  the  racemic 
alanylalanine.  In  hydrochloric  acid  solution,  it  has  [a]D  about  -  36‘5° 
at  20°;  on  heating  with  10  per  cent,  acid,  it  is  converted  into  alanine, 
about  73  per  cent,  being  changed  after  five  hours  and  87  per  cent,  after 
seven  and  a  half  hours’  heating. 

d -Alanine  anhydride  ( cis-dimethyldikelopiperazine )  crystallises  in 
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silvery,  glistening  leaflets  which  melt  at  297°  (corr.)  and  have 
[a]D  -  28*8°  at  20°;  the  inactive  compound  melts  at  282°. 

Diglycylglycine  methyl  ester , 

NHg-CHg-CO-NH-CHg-CO-NH-CH.-COgMe, 
prepared  by  the  action  of  methyl  alcohol  and  hydrogen  chloride  on  the 
tripeptide,  crystallises  in  long  needles  grouped  in  stellar  aggregates 
which  melt  indefinitely  about  1110  (corr.);  the  hydrochloride  crystal¬ 
lises  in  glistening,  small  plates,  sinters  at  200°,  and  melts  and  decom¬ 
poses  at  204°  (corr.). 

Pentaglycylglycine  methyl  ester, 

NH2'CH2*C0*[NH-CH2-C0]4-NH*CH2*C02Me, 
prepared  by  heating  the  powdered  diglycylglycine  methyl  ester  at  100°, 
when  it  condenses  with  elimination  of  methyl  alcohol,  when  separated 
from  hot  water  forms  a  fine  precipitate  having  no  definite  crystalline 
form  and  decomposing  between  200°  and  300°. 

Pentaglycylglycine,  prepared  by  the  action  of  sodium  hydroxide  on 
the  foregoing,  is  obtained  as  a  colourless  powder  very  sparingly  soluble 
in  water,  which  begins  to  decompose  above  256°  (corr.)  and  gives  the 
biuret  coloration  ;  the  nitrate  crystallises  in  microscopic  needles  melting 
and  decomposing  at  about  240°  (corr.). 

Along  with  the  above,  what  is  probably  a  still  higher  condensation 
product  is  obtained  on  heating  diglycylglycine  methyl  ester  :  this  gives 
a  strong  biuret  reaction.  E.  F.  A. 

Amino-  and  Diazo-malonie  Esters.  Oscar  Pilot y  and 
J.  Neresheimer  ( Ber .,  1906,  39,  514 — 517). — Ethyl  aminomalonate 
hydrochloride,  NH2-CH(C02Et)2,HCl,  is  obtained  by  passing  dry 
hydrogen  chloride  into  absolute  alcohol  containing  sodium  amino¬ 
malonate  in  suspension,  or  by  reducing  ethyl  wonitrosomalonate  with 
aluminium  amalgam.  It  crystallises  from  acetone  in  small,  colourless 
needles  and  melts  and  decomposes  at  162°.  The  hydrochloride  of  the 
corresponding  methyl  ester  is  easily  soluble  in  water,  and  is  precipi¬ 
tated  from  methyl-alcoholic  solution  by  the  addition  of  ether  in  small, 
coluurless,  rhombic  crystals,  frequently  twinned,  which  melt  and 
decompose  at  159°.  Each  of  the  preceding  ester  hydrochlorides  on  treat¬ 
ment  with  ammonia  yields  aminomalonamide,  the  melting  point  of 
which  is  192°,  10°  higher  than  the  value  found  by  Conrad  and  Guthzeit 
(Abstr.,  1882,  947).  When  a  cold  concentrated  aqueous  solution  of 
ethyl  aminomalonate  hydrochloride  is  treated  with  nitrous  acid  and 
the  product  extracted  with  ether,  an  intensely  yellow  ethereal 
solution  is  obtained  ;  after  evaporation  of  the  ether,  a  viscous,  yellow 
oil  remains,  which  is  probably  ethyl  diazomalonate,  since  it  has  an 
odour  resembling  that  of  ethyl  diazoacetate,  explodes  on  heating,  and 
is  decomposed  by  mineral  acids  with  violent  evolution  of  nitrogen. 

C.  S. 

Cyanuric  Acid  as  a  Pseudo-acid.  Arthur  Hantzsch  (Ber., 
1906,  39,  139 — 153.  Compare  Ponomareff,  Abstr.,  1886,  216). — 
Cyanuric  acid  is  a  tricarbimide,  and  as  a  complete  pseudo-acid  should 
be  termed  pseudocyanuric  acid.  The  three  pseudo-groups  CO*NH 
can  be  transformed  into  the  groups  C(OH)!N,  which  can  then  form 
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salts.  The  transformation  proceeds  in  three  distinct  stages ;  the  first 
stage  proceeds  most  readily  and  the  last  least  readily.  The  first  group 
is  partially  transformed  by  water  alone,  as  the  aqueous  solution  of 
cyanuric  acid  behaves  as  a  feeble  monobasic  acid  (at  25°,  K  —  O' 0000 18). 
Preparations  of  the  acid  from  different  sources  all  give  the  same  result. 
The  temperature-coefficient  of  the  conductivity  increases  rapidly  with 
the  temperature,  as  is  also  the  case  with  other  pseudo-acids.  The 
transformation  of  the  first  CONH  group  is  complete  in  the  presence 
of  one  equivalent  of  alkali,  as  the  primary  metallic  cyanurates, 
C3N303H2X,  are  neutral  to  phenolphthalein,  Thus,  when  titrated  with 
iV/10  sodium  hydroxide  in  the  presence  of  phenolphthalein,  cyanuric 
acid  acts  as  a  monobasic  acid. 

These  primary  cyanurates  have  the  same  properties,  whether  pre¬ 
pared  from  concentrated  or  dilute,  from  hot  or  cold  solutions.  The 
following  are  described:  Ammonium  salt,  C3N,03H2NH4,H20 ; 
this  readily  loses  ammonia  on  exposure  to  the  air,  and  at  130°  leaves 
a  residue  of  pure  cyanuric  acid.  Calcium  salt,  (C3N303H2)2Ca,8H20, 
slender  needles  only  sparingly  soluble  in  hot  water ;  it  retains  part  of 
its  water  even  at  200°.  Magnesium  salt,  (C3N303H2)2Mg,14H20, 
needles  readily  soluble  in  hot  water  ;  when  heated  it  decomposes  before 
it  is  completely  dehydrated.  The  same  salt  is  obtained  when  the 
secondary  sodium  salt  is  treated  with  magnesia  mixture. 

The  second  CONH  group  is  only  partially  transformed  into  C(OX)!X 
when  treated  with  two  equivalents  of  alkali  in  aqueous  solution  solu¬ 
tions  of  the  composition  C3N303H3,2Xa0H  are  strongly  hydrolysed. 
The  transformation  is,  however,  complete  at  the  ordinary  temperature 
when  the  secondary  salt  is  insoluble,  for  example,  calcium,  barium, 
and  silver  salts.  The  following  secondary  salts  are  described  :  Sodium 
salt,  C3N303HNa2,H20,  which  is  precipitated  even  when  a  large  excess 
of  alkali  is  present.  It  crystallises  in  needles  and  may  be  dehydrated 
at  130°;  its  aqueous  solution  is  strongly  alkaline  and  hydrolysed  to 
an  appreciable  extent,  even  more  strongly  than  disodium  hydrogen 
phosphate,  as  is  shown  by  conductivity  determinations.  Calcium  salt, 
C3N303HCa,3H20,  is  precipitated  at  0°  or  at  the  ordinary  tempera¬ 
ture,  and  may  be  dehydrated  at  165°.  At  100°,  it  becomes  converted 
into  the  monohydrate,  C3X303HCa,H20,  which  is  also  formed  when 
the  salt  is  precipitated  from  boiling  solutions  or  from  the  trisodium 
salt  at  0°.  It  also  may  be  dehydrated  at  165°.  The  conversion  of  the 
monohydrate  into  the  trihydrate  has  not  been  accomplished.  Barium 
salts,  C8N303HBa,3H20  and  C3X308HBa,H20.  The  trihydrate  cannot 
be  transformed  into  the  monohydrate  by  heating  in  a  thermostat. 
Silver  salt,  C3N303HAg2,H20,  is  precipitated  from  both  the  mono- 
and  di-sodium  salts.  The  anhydrous  salt  may  be  obtained  by  heating 
the  monohydrate  or  by  precipitating  the  salt  at  100°. 

The  third  CO*NH  group  is  not  transformed  at  the  ordinary  tem¬ 
perature  when  a  large  excess  of  alkali  is  present,  even  when  the 
tertiary  salts  are  insoluble.  At  the  ordinary  temperature,  cyanuric 
acid  is  a  dibasic  acid  only.  The  secondary  salts  are  all  pseudo-acids, 

either  (OX> •  OX  orNH<^^|:^>00.  The  third  CONH 
group  is  transformed  at  100°,  and  tertiary  salts  can  then  be  obtained. 

m  2 
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The  tertiary  sodium  salt,  CgNgOgNagjHgO,  is  precipitated  in  slender 
needles  when  a  cold  solution  of  the  acid  in  excess  of  20  per  cent, 
sodium  hydroxide  is  heated  to  100°.  It  cannot  be  recrystallised  on 
account  of  the  readiness  with  which  it  is  hydrolysed  and  decomposed 
by  carbon  dioxide ;  it  appears  to  be  stable  in  presence  of  its  mother 
liquor.  It  may  also  be  precipitated  by  the  addition  of  alcohol  to  a 
solution  of  the  acid  in  sodium  hydroxide  (three  equivalents).  Two 
equivalents  of  alkali  in  its  solution  may  be  titrated  by  standard  acid, 
using  phenolphthalein  as  indicator.  The  conductivity  of  its  aqueous 
solution  has  a  high  value  due  to  considerable  hydrolysis,  and  in  this 
respect  is  identical  with  the  solution  of  the  acid  in  sodium  hydroxide 
(three  equivalents).  The  tertiary  calcium,  barium,  and  silver  salts 
are  all  anhydrous,  and  are  only  precipitated  at  100°  ;  at  the  ordinary 
temperature,  secondary  salts  are  usually  obtained.  In  the  preparation 
of  the  tertiary  salts,  pure  sodium  hydroxide  must  be  employed,  and  the 
solutions  must  be  protected  from  atmospheric  carbon  dioxide. 

When  the  silver  salt  is  treated  with  sodium  hydroxide  solution,  the 
secondary  silver  salt  and  silver  oxide  are  formed. 

The  tertiary  mercuric  salt  may  be  obtained  at  0°  or  at  the  ordinary 
temperature. 

When  cyanuric  acid  is  evaporated  with  mercuric  chloride  solution, 
the  double  compound,  2C3N303H3,HgCl2,4H20,  is  obtained  in  the  form 
of  lustrous  plates  which  effloresce  on  exposure  to  the  air. 

Aluminium  salts  could  not  be  prepared.  J.  J.  S. 

Acetylenic  Amides  and  Nitriles.  Charles  Moureu  and 
I.  Lazennec  ( Compt .  rend.,  1906,  142,  211 — 214). — Acetylenic  amides 
of  the  type  R‘C:C'CONH2  are  readily  prepared  by  the  action  of 
ammonia  on  the  corresponding  ester.  Amylpropiolamide, 
CHg-[CH2]4-C:C«CO-NH2 

(compare  Abstr.,  1903,  i,  312),  melts  at  91°;  hexylpropiolamide, 
CH3*[CH2]5,C:C*CO’NH2,  melts  at  92°,  and  phenylpropiolamide 
melts  at  106°  (compare  Stockhauser  and  Gattermann,  Abstr.,  1893,  i, 
163)  ;  they  crystallise  in  colourless  plates,  are  readily  soluble  in 
alcohol,  methyl  alcohol,  or  chloroform,  less  soluble  in  ether,  and 
sparingly  so  in  water  ;  phenylpropiolamide  is  converted  iuto  benzoyl- 
acetamide  by  the  action  of  sulphuric  acid  and  water  (compare  Obregia, 
Abstr.,  1892,  324). 

The  acetylenic  nitriles  R*C:OCN  are  obtained  by  the  action  of 
phosphoric  oxide  on  the  corresponding  amide.  Amplpropiolonitrile, 
CHg*[CH2]4,C:C*CN,  boils  at  194 — 196°  (corr.)  under  760  mm.  or 
80 — 81°  under  13  mm.  pressure,  has  a  sp.  gr.  0'8508  at  13°/4°,  and 
«D  1'4553  at  13°;  hexylpropiolonitrile,  CH3*[CH2]5'C:C'CN,  boils  at 
212 — 213°  (corr.)  under  normal,  or  95  —  96°  under  13  mm.  pressure, 
has  a  sp.  gr.  0  8493  at  14,4°/4°  and  nD  T45637  atl4’4°;  phenyl- 
propiolonitrile,  CPh:OCN,  melts  at  41°,  boils  at  228 — 229°  (corr.) 
under  normal,  or  at  105 — 106°  under  13  mm.  pressure,  has  a  sp.  gr. 
1'0046  at  41’5°/4°,  and  wD  1 '58535  at  41'5°  (compare  Bull.  Soc.  chim., 
1902,  [iii],  20,  99;  Claisen,  Abstr.,  1904,  i,  14).  By  the  action  of 
alcoholic  potassium  hydroxide,  the  acetylenic  nitriles  yield  the 
corresponding  acid  and  compounds  of  the  type  R,C(OEt)ICH*CN, 
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and  by  the  action  of  sulphuric  acid  the  nitriles  of  the  aliphatic  series 
yield  the  corresponding  acid,  whilst  phenylpropiolonitrile  yields 
benzoylacetamide.  M.  A.  W. 

Action  of  Potassium  Cyanide  on  Sodium  Tetrathionate  and 
Dithionate.  August  Gutmann  (Her.,  1906,  39,  509 — 513). — The 
reaction  between  sodium  tetrathionate  and  potassium  cyanide  in  the 
presence  of  alkali  was  quantitatively  examined  and  shown  to  follow  a 
course  represented  by  the  equation:  Na2S406  +  2CNK  +  2NaOH  = 
2CNSK  +  Na2S04  +  Na2S03  +  H20.  Potassium  cyanate  and  potassium 
sulphite  do  not  react  either  at  the  ordinary  temperature  or  on  warming. 
Sodium  dithionate  is  stable  towards  potassium  cyanide  even  at  100°. 

C.  S. 

Detection  and  Precipitation  of  the  Ferrous  Iron  in 
Aqueous  Solutions  of  Potassium  Ferrocyanide.  Fritz  Haber 
(Zeit.  Elektrochem.,  1905,  11,  846 — 849). — Berthelot  (Abstr.,  1901,  i, 
20)  showed  that  alkali  sulphides  produce  a  precipitate  of  ferrous 
sulphide  in  solutions  of  potassium  ferrocyanide.  The  author  finds  that 
this  only  occurs  in  the  light.  Air  passed  through  a  solution  of 
potassium  ferrocyanide  exposed  to  light  precipitates  ferric  hydroxide. 

T.  E. 

Potassium  Mercuric  Ferrocyanide.  Gustave  Fernekes  (J. 
Amer.  Chem.  Soc.,  1906,  28,  87 — 90). — A  detailed  account  is  given  of 
the  preparation  of  potassium  mercuric  ferrocyanide ,  K2HgFe(CN)6,  by 
the  interaction,  of  mercuric  chloride  and  potassium  ferrocyanide.  The 
salt  is  obtained  as  a  fine,  faintly  blue  powder,  is  insoluble  in  water, 
and  is  decomposed  by  hydrochloric  acid  with  formation  of  Prussian 
blue,  mercuric  chloride,  and  hydroferrocyanic  acid  ;  when  treated  with 
sodium  hydroxide,  ferric  hydroxide,  mercuric  oxide,  and  potassium 
ferrocyanide  are  produced.  E.  G. 

Compounds  of  Hydroferrocyanic,  Hydroferricyanic,  and 
Hydrocobalticyanic  Acids,  with  Furfuraldehyde  and  with 
Nitrogen  Derivatives.  Friedrich  Wagener  and  Bernhard  Tollens 
( Ber .,  1906,  39,  410 — 423.  Compare  Baeyer  and  Villiger,  Abstr., 
1901,  i,  658;  1902,  i,  112,  355). — Furan  and  furfuraldehyde  yield 
unstable  additive  compounds  with  hydroferrocyanic  and  hydroferri¬ 
cyanic  acids.  The  composition  of  the  compounds  has  not  been  settled, 
as  they  readily  lose  the  basic  constituent  and  yield  the  pure  acid. 

Trimethylamine  cobalticyanide,  2NMe3,H3CoC6N6,H20,  forms  a 
thick,  white,  crystalline  precipitate  readily  soluble  in  water,  but  is 
thrown  down  by  alcohol ;  the  ferricyanide  forms  small,  yellow  crystals 
and  begins  to  decompose  at  175°  ;  the  ferrocyanide  crystallises  in  pale 
yellow,  octahedral  crystals  and  begins  to  decompose  at  140°.  Tetra- 
methylammonium  hydroxide  and  hydrocobalticyanic  acid  yield  the 
compound  2NMe4*OH,H3CoC6N6,  which  crystallit.es  from  hot  water 
in  colourless  plates.  It  begins  to  decompose  at  203°.  The  corre¬ 
sponding  ferricyanide  forms  orange-yellow  plates  and  begins  to  decom¬ 
pose  at  about  175°.  The  ferrocyanide  forms  small,  pale  yellow 
crystals. 
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Hexamethylenetetramine  cobalticyanidey  2C6H12N4,H3CoC6N6,3^H20, 
forms  colourless  crystals  and  decomposes  at  about  160°;  hexa¬ 
methylenetetramine  ferricyanide,  2C0H12N4,H3FeC6Nfi,2|H2O,  is  a  red¬ 
dish-brown  precipitate,  and  th e  fei'rocyanide, 

2C6H12N4,H4FeC6N6,7|H20, 

is  greenish-white. 

Pyridine  cobalticyanide,  2C5NH5,H3CoC6Nfi,2H20,  forms  white 
prisms  and  decomposes  at  175°,  the  corresponding  ferricyanide  forms 
yellowish-brown  prisms  and  decomposes  at  125°,  and  the  ferrocyanide 
forms  yellow  prisms  decomposing  at  135°.  Piperidine  cobalticyanide , 
2C5NHu,H3CoC6N6,2H20,  crystallises  in  colourless  needles  and  de¬ 
composes  at  160°;  the  ferricyanide  forms  monohydrated,  yellow 
crystals  decomposing  at  125°,  and  the  ferrocyanide  (with  1^H20), 
colourless,  octahedral  crystals  decomposing  at  125°.  Quinoline  cobalti¬ 
cyanide,  3C9NH7,H3CoC6N6,^H20,  forms  colourless  crystals  decom¬ 
posing  at  190°  ;  the  ferricyanide  (with  H20),  sulphur-yellow  crystals, 
decomposing  at  155°,  and  the  ferrocyanide ,  2C9NH7,H4FeC6N0,  yellow¬ 
ish-brown  plates. 

Betaine  cobalticyanide,  2C5H1102N,H3CoC6N6,2H20,  forms  long, 
colourless  needles,  decomposing  at  130°  ;  the  ferricyanide  (with  4H20), 
yellow  needles,  decomposing  at  130°,  and  the  ferrocyanide  (with  4H20), 
greenish- white  needles  decomposing  at  140°. 

Phenylhydrazine  ferrocyanide,  4C0H8N2,H4FeC6N6,  forms  colourless, 
minute  plates.  J.  J.  S. 

Secondary  Arsines.  William  M.  Dehn  and  Burton  B.  Wilcox 
( Amer .  Chem.  J.,  1906,  35,  1 — 54). — A  method  is  described  for  pre¬ 
paring  dimethylarsine  by  the  reduction  of  cacodyl  oxide.  Dimethyl- 
arsine  boils  at  35’6°  under  747  mm.  and  at  55°  under  1*74  atmo¬ 
spheres  pressure,  and  has  a  sp.  gr.  1/213  at  29°. 

When  dimethylarsine  is  heated  in  a  sealed  tube  for  an  hour  at  335° 
in  presence  of  not  more  than  traces  of  air,  the  inner  surface  of  the 
tube  becomes  coated  with  a  lustrous,  black  substance  which  appears 
to  be  the  black  polymeride  of  methylarsine  described  by  Auger 
(Abstr.,  1904,  i,  724) ;  a  gas  which  is  either  methane  or  a  mixture  of 
ethane  and  hydrogen  is  produced  simultaneously. 

On  allowing  dimethylarsine  to  oxidise  slowly  in  the  air,  the  eryth- 
arsine,  (AsCH3)4,As208,  described  by  Bunsen  ( Annalen ,  1842,  42, 
41)  is  formed.  When  the  arsine  is  treated  with  pure  oxygen,  ethane 
is  produced  together  with  a  black  solid  which  consists  of  a  mixture  of 
the  polymeride  of  methylarsine  and  metallic  arsenic.  The  oxidation 
is  always  accompanied  by  the  formation  of  cacodyl  oxide  and  cacodylic 
acid. 

By  the  action  of  bromine  on  dimethylarsine,  hydrogen  bromide, 
hydrogen,  and  cacodyl  bromide  are  produced  together  with  bromo- 
cacodyl  hydrobromide,  AsMe2Br,HBr,  which  forms  white,  tabular 
crystals,  is  soluble  in  hot  chloroform,  insoluble  in  ether,  and  is  decom¬ 
posed  by  water  into  cacodyl  bromide  and  hydrogen  bromide.  Chlorine 
reacts  with  the  arsine  with  formation  of  methylarsine  dichloride. 
When  dimethylarsine  is  treated  with  iodine  in  a  sealed  tube,  iodo- 
cacodyl  hydriodide,  AsMe2I,HI,  is  obtained,  which  crystallises  in  large, 
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pale  yellow  needles,  softens  and  darkens  at  160°,  melts  at  175°,  is 
soluble  in  alcohol,  and  is  easily  decomposed  by  water.  By  the  action 
of  aqueous  iodine  on  the  arsine,  cacodylic  acid  and  hydrogen  iodide  are 
produced. 

Dimethyldiisobulylarsonium  iodide,  AsMe2(C4H9)2I,  obtained  by 
heating  dimethylarsine  with  fsobutyl  iodide  in  a  sealed  tube  at  110° 
for  five  hours,  is  a  white,  crystalline  substance  which  melts  at  155° 
and  is  soluble  in  alcohol  or  chloroform,  but  insoluble  in  ether. 
Dimethyldicetylarsonium  iodide ,  AsMe2(Cl6H33)2I,  forms  white  crystals 
and  melts  at  53 — 54°.  Dimethyldiisopropylarsonium  iodide, 

AsMe2Pr^2I,» 

is  a  white,  crystalline  solid  which  does  not  melt  below  230°.  Di- 
methyldiallylarsonium  iodide  forms  light  yellow  crystals.  Dimethyl- 
allylarsine,  AsMe2*C3H5,  obtained  by  the  action  of  allyl  iodide 
(1  mol.)  on  dimethylarsine  (1  mol.),  is  a  pale  yellow  liquid  which 
boils  at  about  160°,  is  irritating  to  the  eyes  and  skin,  and  has  a 
strong,  disagreeable  odour  ;  when  heated  with  methyl  iodide,  it  is 
converted  into  trimethylallylarsonium  iodide.  Dimethylallylarsine 
reacts  violently  with  bromine  in  ethereal  solution  with  formation  of 
the  dibromide,  C3H5*AsMe2Br2,  as  a  yellow,  flocculent  precipitate. 

The  secondary  arsines  possess  basic  properties.  When  dimethyl¬ 
arsine  is  treated  with  dry  hydrogen  bromide  at  —  10°,  a  hydrobromide 
seems  to  be  formed  which  readily  undergoes  decomposition  at  the 
ordinary  temperature  with  formation  of  cacodyl  bromide  and  hydro¬ 
gen.  Dry  hydrogen  iodide  unites  with  dimethylarsine  to  form  a 
white,  crystalline  compound  which  decomposes  into  cacodyl  iodide 
and  hydrogen.  By  the  action  of  concentrated  sulphuric  acid  on  the 
arsine,  the  sulphate,  2AsHMe2,H2S04,  is  produced,  together  with 
cacodyl  sulphide  and  cacodylic  acid. 

Nitrous  oxide  has  no  action  on  dimethylarsine,  but  nitric  oxide,  nitric 
peroxide,  nitrous  acid,  and  nitric  acid  react  with  the  base  with  forma¬ 
tion  of  nitrous  oxide  or  nitrogen,  the  arsine  being  converted  into 
various  oxidation  products,  of  which  cacodylic  acid  is  the  most 
abundant.  Chromic  acid  rapidly  oxidises  the  arsine  to  dicacodyl 
or  cacodylic  acid.  An  aqueous  solution  of  potassium  dichromate  is 
instantly  reduced  by  the  arsine.  When  dimethylarsine  is  treated  with 
molybdic  acid  in  presence  of  water,  molybdenum  dioxide  and  cacodylic 
acid  are  slowly  formed.  Lead  peroxide  reacts  with  the  arsine  with 
formation  of  dicacodyl,  lead  cacodylate,  and  lead.  Ferric  chloride 
is  immediately  reduced  by  the  arsine  with  production  of  ferrous 
chloride  and  cacodyl  chloride.  If  molecular  quantities  of  dimethyl¬ 
arsine  and  cacodyl  chloride  are  heated  together  in  a  sealed  tube  for 
two  or  three  hours  at  100°,  dicacodyl  and  hydrogen  chloride  are  pro¬ 
duced.  A  study  was  made  of  the  action  of  platinic  chloride  on  dimethyl¬ 
arsine,  but  no  definite  conclusions  could  be  drawn  as  to  the  composition 
of  the  products  obtained.  The  compound  obtained  by  Bunsen  ( Jahrb . 
Chem.,  21,  500)  by  the  action  of  platinic  chloride  on  cacodyl  chloride,  to 
which  he  assigned  the  formula  AsMe2Cl,Pt0,H20,  is  unstable  and 
varies  in  composition  according  to  the  method  of  preparation.  Auric 
chloride  reacts  with  dimethylarsine  with  formation  of  dicacodyl, 
cacodyl  chloride,  cacodylic  acid,  and  a  precipitate  of  indefinite  com- 


152 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


position.  Dimethylarsine  rapidly  reduces  silver  nitrate  and  mercuric 
chloride  to  the  metal.  By  the  action  of  potassium  ferricyanide  on  the 
arsine,  potassium  ferrocyanide,  dicacodyl,  and  potassium  cacodylate  are 
produced.  Sulphur  reacts  readily  with  the  arsine  with  formation  of 
cacodyl  sulphide  or  disulphide  according  to  the  quantity  of  sulphur 
used.  By  the  action  of  liquid  sulphur  dioxide  on  the  arsine,  cacodyl 
disulphide,  methylarsine  sulphide,  trimethylarsine  sulphide,  and  caco- 
dylic  acid  are  formed.  When  dimethylarsine  is  treated  with  sulphur 
dichloride,  cacodyl  chloride,  sulphur,  and  hydrogen  sulphide  are  pro¬ 
duced.  Stannic  chloride  reacts  with  the  arsine  with  formation  of 
hydrogen  chloride  and  the  ehlorostannide,  AsMe2SnCl3,  which  forms 
large,  colourless  needles.  By  the  action  of  phosphorus  trichloride  on 
the  arsine,  hydrogen  chloride,  cacodyl  chloride,  and  a  compound  which 
is  probably  (CH^)*  or  (CH3)2P4  are  produced.  Arsenic  trichloride 
reacts  with  dimethylarsine  with  formation  of  cacodyl  chloride,  hydrogen 
chloride,  and  the  compound  (CHgAs)^.  When  the  arsine  is  heated 
with  antimony  trichloride,  antimony  hydride,  hydrogen  chloride, 
antimony,  and  cacodyl  chloride  are  produced.  By  the  action  of  the 
arsine  on  dibromosuccinic  acid,  cacodyl  bromide  and  succinic  acid  are 
formed. 

An  improved  method  is  described  for  the  preparation  of  diphenyl- 
arsinic  acid.  Diphenylarsine,  obtained  by  the  reduction  of  diphenyl- 
arsinic  acid,  is  a  clear,  colourless  oil  which  boils  at  174°  under  25  mm. 
and  at  155°  under  37  mm.  pressure ;  it  is  rapidly  oxidised  in  the  air 
with  formation  of  diphenylarsinic  acid  and  phenylcacodyl  oxide.  The 
tribromide,  AsPh2Br3,  obtained  by  the  action  of  bromine  on  the  arsine, 
crystallises  in  golden-yellow  plates,  softens  at  120°,  melts  at  129°,  and 
is  decomposed  by  water  with  formation  of  phenylcacodyl  bromide. 
Diphenylarsine  iodide,  AsPh2I,  was  obtained  as  an  oil. 

Basic  diisoamylarsine  chloi'idefi As(C5H11)2C1,[As(C5H11)2]20,  obtained 
by  the  interaction  of  isoamyl  chloride  (2  mols.)  and  arsenic  trichloride 
(1  mol.)  in  presence  of  sodium,  is  a  colourless  oil  which  boils  at  263° 
under  750  mm.  and  at  148°  under  33  mm.  pressure,  has  a  peculiar 
odour,  and  is  soluble  in  the  ordinary  organic  solvents,  but  insoluble  in 
water  ;  on  distilling  this  compound,  a  small  quantity  of  a  white,  soapy, 
solid  substance  is  formed  which  is  probably  iso amylcacodyl  oxide, 
[As(C5Hu)2]20.  By  the  action  of  bromine  on  diisoamylarsine  chloride, 
the  chlorodibromide,  As(C5Hu)2ClBr2,  is  obtained,  which  forms  white 
crystals,  is  soluble  in  ether  or  chloroform,  and  is  slowly  dissolved  by 
water  with  formation  of  isoamylarsinic  acid.  When  diisoamylarsine 
chloride  is  treated  with  hydrogen  sulphide  in  presence  of  water,  the 
sulphide,  [As(C5Hu)2]2S,  is  produced,  which  crystallises  in  white 
needles,  melts  at  29 — 30°,  is  easily  soluble  in  ether  or  carbon 
disulphide,  sparingly  so  in  alcohol,  and  insoluble  in  water,  iso Amyl- 
arsinic  acid,  (CftH11)2As0*0H,2H20,  forms  large,  flaky  crystals,  melts 
at  153 — 154°,  and  is  easily  soluble  in  alcohol,  slightly  so  in  water,  and 
insoluble  in  ether.  Diisoamylarsine,  AsH(C5Hu)2,  obtained  by  the 
reduction  of  dusoamylarsinie  acid,  boils  at  150°  under  99  mm.  pressure, 
and  is  oxidised  by  the  air  with  formation  of  dmoamylarsinic  acid 
and  an  oil  which  is  probably  diisoamylcacodyl  oxide.  E.  G. 
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Preparation  of  Trialkyl-stibines,  -arsines,  and  -phosphines  by 
the  Grignard  Reaction.  Harold  Hibbert  ( Ber .,  1905,  39, 
160 — 162.  Compare  Pfeiffer,  Abstr.,  1905,  i,  164;  Auger  and  Billy, 
ibid.,  1904,  i,  983). — Good  yields  (60 — 70  percent.)  of  trimethylstibine 
may  be  obtained  by  the  action  of  magnesium  methyl  iodide  (3  mols.) 
on  an  ethereal  solution  of  antimony  trichloride  cooled  in  ice  and  salt. 
When  the  product  is  distilled,  the  greater  part  of  the  stibine  passes 
over  with  the  ether,  but  the  distillation  is  continued  until  the  tempera¬ 
ture  of  the  oil-bath  is  170°.  Trimethylstibine  is  immediately  thrown 
down  in  the  form  of  the  crystalline  dibromide,  SbMe3Br2,  on  the 
addition  of  bromine. 

The  ethereal  solution  of  trimethylarsine,  when  mixed  with  excess  of 
bromine,  yields  the  perbromide,  AsMe3Br4. 

Triethylphosphine  may  be  prepared  by  using  a  large  excess  of 
magnesium  ethyl  bromide.  When  the  product  is  distilled,  only  6  per 
cent,  of  the  phosphine  distils  over  with  the  ether,  the  larger  portion 
distils  over  slowly  when  the  oil-bath  is  at  160—200°.  J.  J.  S. 

[Grignard’s  Reaction  with  Dihaloids.]  Edmond  E.  Blaise  (Bull. 
Soc.  chim.,  1906,  [iii],  35,  90 — 94). — The  author  claims  that  some  of 
the  observations  given  as  new  by  Ahrens  and  Stapler  (Abstr.,  1905,  i, 
423,  868)  have  previously  been  recorded  by  himself  and  others  (Abstr., 
1901,  i,  317 ;  1905,  i,  111.  Compare  Zelinsky,  Abstr.,  1903,  i,  802, 
and  Archibald  and  McIntosh,  Trans.,  1904,  85,  919).  He  also 
questions  the  probability  of  some  of  the  conclusions  drawn  by  the 
authors  from  these  and  other  results  contained  in  their  memoirs  on 
this  subject.  T.  A.  H. 

Remarkable  Difference  in  the  Behaviour  of  Homolo¬ 
gous  Cyclic  Molecules  towards  Ammonio-nickel.  Cyanide. 

Karl  A.  Hofmann  and  H.  Arnoldi  (Ber.,  1906,  39,  339 — 344. 
Compare  Hofmann  and  Hochtlen,  Abstr.,  1903,  i,  469). — Whilst 
benzene,  aniline,  and  phenol  interact  with  ammonio-nickel  cyanide,  as 
previously  described  ( loc .  cit.),  the  following  substances  are  in¬ 
different  to  the  reagent :  toluene,  xylene,  cumene,  ^-cumene,  cymene, 
mesitylene,  hexamethylbenzene,  triphenylmethane,  naphthalene, 
anthracene,  phenanthrene,  fluorene,  diphenyl,  triphenylmethane,  tri- 
phenylcarbinol,  styrene,  amylene,  ethylaniline,  dimethylaniline, 
phenylhydrazine,  o-  and  jy-toluidine,  anisole,  o-cresol,  nitrobenzene, 
fluorobenzene,  chlorobenzene,  bromobenzene,  iodobenzene,  2-methyl- 
pyridine,  and  quinoline. 

Ammonio-nickel  cyanide  may  be  used  to  test  for  benzene  in  petroleum; 
Russian  and  American  petroleums  alone  give  no  precipitate  with  the 
reagent,  but  do  so  on  addition  of  benzene.  When  shaken  with  the 
reagent,  piperidine  forms  a  bluish-white  precipitate,  Ni(CN)2,C5H5N, 
which  evolves  pyridine,  but  not  ammonia,  when  boiled  with  aqueous 
potassium  hydroxide.  Pyrrole  forms  a  colourless,  crystalline  powder, 
Ni(CN)2,NH3,C4H5N,  which  becomes  brown  on  exposure  to  air  and 
gives  the  pinewood  reaction.  Thiophen  forms  a  violet-white,  crystalline 
precipitate,  3Ni(CN)2,3NH3,C4H4S.  Furan  forms  a  light  violet-white, 
delicate  crystalline  precipitate,  Ni(CN)2,NH3,C4H40. 
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A  similar  difference  is  shown  by  benzene  and  its  homologues  in 
their  behaviour  towards  picric  acid ;  this  forms  additive  compounds 
with  benzene  and  its  higher  homologues  which  are  solid  at  or  slightly 
below  the  ordinary  temperature,  but  not  with  toluene,  m-xylene, 
cumene,  i^-cumene,  fluorobenzene,  or  chlorobenzene. 

The  benzene-picric  acid  compound  decomposes  completely  in  a  few 
minutes  in  a  vacuum  at  the  ordinary  temperature,  whereas  the 
benzene  ammonio-nickel  cyanide  remains  unchanged  during  four  weeks 
in  a  vacuum  at  the  ordinary  temperature. 

The  interaction  with  ammonio-nickel  cyanide  appears  to  depend  on 
the  molecular  volume  of  the  compound,  those  which  are  precipitated 
having  small  molecular  volumes  at  15°  :  benzene,  88-6  ;  aniline,  90  5  ; 
phenol,  88-8;  pyridine,  80;  pyrrole,  69'3  ;  thiophen,  78‘5 ;  andfuran, 
72  ;  whilst  those  which  are  not  precipitated  have  large  molecular 
volumes:  toluene,  105-6;  nitrobenzene,  103-6;  iodobenzene,  110; 
bromobenzene,  105;  chlorobenzene,  102;  fluorobenzene,  93-8;  o-tolu- 
idine,  107;  o-cresol,  102;  anisole,  109;  phenylhydrazine,  97*6; 
a-methylpyridine,  97‘6;  quinoline,  117  8  ;  and  naphthalene,  111. 

G.  Y. 

Chlorobenzenes  as  Solvents  for  Resins.  L.  E.  Andes  ( Chem . 
Rev.  Fett.  Harz.  Ind.,  1906,  13,  32 — 33). — Chlorobenzene  readily 
dissolves  galipot  (the  resin  obtained  from  Pinus  maritima),  colophony, 
mastic,  asphalt,  dammar,  and  metallic  resinates.  These  substances, 
with  the  exception  of  dammar,  are  also  soluble  in  dichlorobenzene, 
whilst  the  following  are  insoluble  in  either  solvent  :  shellac,  sandarac, 
copals,  benzoin,  and  amber.  The  inflammability  of  both  solvents  is 
very  slight,  they  are  miscible  in  all  proportions  with  drying  oils, 
turpentine,  &c.,  and  evaporate  quickly.  A  good  matt  varnish  is 
obtained  by  dissolving  any  resin  in  a  mixture  of  alcohol  and  chloro¬ 
benzene.  W.  P.  S. 

Bromination  of  Toluene.  Arnold  F.  Holleman  and  F.  H.  van 
der  Laan  ( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1905,  8,  512 — 518). — 
The  authors  have  investigated  quantitatively  the  influence  of  tempera¬ 
ture,  of  light,  and  of  bromine  carriers  on  the  action  of  bromine  on  an 
excess  of  toluene.  The  o-  and  jo-bromotoluenes  and  the  benzyl  bromide 
formed  by  the  reaction  are  estimated  by  the  following  method.  After 
removal  of  hydrogen  bromide  and  unchanged  bromine  by  means  of  a 
current  of  air  and  by  treatment  with  potassium  iodide  solution  and  of 
the  excess  of  toluene  by  distillation,  the  benzyl  bromide  is  estimated  in 
a  portion  of  the  product  by  means  of  alcoholic  silver  nitrate,  with 
which  benzyl  bromide  interacts  to  form  silver  bromide  quantitatively. 
The  remainder  of  the  product  is  shaken  with  dimethylaniline,  washed 
with  dilute  nitric  acid,  dried,  and  distilled  in  a  vacuum.  The  solidify¬ 
ing  point  of  the  distillate  being  determined,  the  amounts  of  o-  and 
^?-bromotoluene  present  are  found  to  within  1  per  cent,  by  reference 
to  a  solidifying  point  curve  constructed  from  the  results  of  determina¬ 
tions  with  mixtures  of  known  composition. 

Toluene  is  brominated  in  the  dark  at  25°  only  slowly,  the  reaction 
becoming  more  rapid  as  the  temperature  rises.  The  product  obtained 
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at  25°  contains  35-5,  53-9,  and  10*6,  at  50°,  23"5,  32'8,  and  43‘7,  and  at 
75°,  6-2,  7"5,  and  86-3  per  cent,  of  o-  and  jo-bromotoluenes  and  benzyl 
bromide  respectively ;  the  product  formed  at  100°  consists  wholly  of 
benzyl  bromide. 

In  diffuse  daylight,  the  bromination  proceeds  rapidly  at  25°,  the 
reaction  being  completed  in  about  ten  minutes.  If  an  excess  of 
toluene  is  used,  the  product  obtained  at  25°  contains  99  0,  at  100° 
99-5,  per  cent,  of  benzyl  bromide,  but  if  equivalent  amounts  of  toluene 
and  bromine  are  heated  together  at  the  boiling  point  of  toluene,  the 
product  contains  fractions  which  boil  at  higher  temperatures. 

The  experiments  with  bromine  carriers  were  carried  out  at  50°  and 
in  complete  absence  of  light.  The  amounts  of  the  carrier  added  are 
given  in  molecular  proportion  to  each  mol.  of  bromine  used  in  the 
reaction. 

With  0-0017,  0-0084,  and  0"034  mol.  of  antimony  tribiomide,  the 
product  contains  22-4,  24-0,  and  28‘0  per  cent,  of  o-bromotoluene, 
334,  37"8,  and  44-1  per  cent,  of  jo-bromotoluene,  and  44*2,  38  2,  and 
27"9  per  cent,  of  benzyl  bromide  respectively. 

With  0  002,  0  004,  0'006,  and  0‘017  mol.  of  aluminium  trichloride, 
the  product  contains  43-1,  0-5(1),  0,  and  0  per  cent,  of  benzyl  bromide, 
the  mixture  of  bromotoluenes  consisting  of  43-9,  44  6,  443,  and  49-2 
per  cent,  of  the  ortho-  and  56  T,  55-4,  55-7,  and  50T  per  cent,  of  the 
para-isomeride  respectively. 

With  0  0007,  0-001,  and  0-002  mol.  of  ferric  bromide,  the  product 
contains  40-8,  7*8,  and  0  per  cent,  of  benzyl  bromide,  whilst  with 
0'0007,  0-002,  0-006,  and  0  01  mol.  of  this  carrier  the  mixture  of 
bromotoluenes  contains  36 "9,  36'0,  37*9,  and  37"0  per  cent,  of  the 
ortlio-  and  63  1 ,  64-0,  62*1 ,  and  63-0  per  cent,  of  the  para-isomeride 
respectively. 

On  the  other  hand,  with  0"02  mol.  of  phosphorus  tribromide,  the 
product  contains  54*7  per  cent,  benzyl  bromide,  the  mixture  of  bromo¬ 
toluenes  consisting  of  41-4  and  58"6  per  cent,  of  the  ortho-  and  para- 
isomerides  respectively.  G.  Y. 

Ortho-substituted  Iodo-compounds  with  Uni-  and  Multi¬ 
valent  Iodine.  Conrad  Willgerodt  and  Max  Simonis  ( Ber .,  1906, 
39,  269 — 280). — m-Nitro-p-tolyl  iododichloride,  N02*C6H3Me*ICl2,  pre¬ 
pared  by  passing  dry  chlorine  into  a  well-cooled  chloroform  solution  of 
/)-iodo-m-nitrotoluene,  crystallises  in  large,  yellow,  lustrous  plates  and 
decomposes  at  71°;  by  aqueous  sodium  hydroxide,  it  is  converted  into 
p-iodoso-m-nitrotoluene,  N02*C6H3Me*I0,  which  is  a  stable,  intensely 
red  powder  exploding  at  129°;  the  acetate,  N02*C(3HsMe*I(0Ac)2,  forms 
bright  yellow,  slender  needles,  and,  when  dry,  explodes  at  200°  ;  the 
basic  sulphate,  CuH14O10N2I2S,  forms  crystalline  crusts  and  decomposes 
at  91°;  the  basic  nitrate,  C7H706N2I,  melts  and  decomposes  at  132°; 
the  basic  iodide,  C7H706N12,  begins  to  decompose  at  80°;  the  basic 
chromate  explodes  at  94°  and  the  formate,  C9H806NI,  at  72°. 

p-Iodoxy-m-nitrotoluene,  N02*C6H3Me*I02,  prepared  by  decomposing 
the  iodochloride  with  a  solution  of  sodium  hydroxide  and  sodium 
hypochlorite,  crystallises  from  water  or  glacial  acetic  acid  in  long, 
slender,  colourless  needles  and  detonates  at  196-5°. 
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Di-m-nitro-p-tolyliodinium  hydroxide  is  obtained  in  solution  by  the 
action  of  moist  silver  oxide  on  a  mixture  of  p-iodoxy-  and  p-iodoso-m- 
nitrotoluene ;  the  iodide,  I(CttH3Me*N02)2I,  crystallises  from  water  in 
slender,  colourless  needles  and  decomposes  at  51°. 

Phenyl  m-nitro-p-tolyliodinium  hydroxide  is  prepared  from  iodoxy- 
benzene  and  p-iodoso-m-nitrotoluene  in  a  similar  manner. 

p-Iodo-m-toluidine,  prepared  by  heating  jt>-iodo-m-nitrotoluene  with 
freshly  precipitated  ferrous  hydroxide  and  alcohol,  crystallises  from 
dilute  alcohol,  melts  at  48°,  and  is  nearly  colourless.  The  hydrochloride 
forms  pale  yellow  needles,  the  nitrate  red  needles,  the  sulphate  is 
colourless  ;  the  oxalate ,  2C7H8NI,H2C204,  melts  at  113°.  p-Iodo-m- 
acetotoluidide  crystallises  from  acetic  acid  in  slender,  colourless  needles 
and  melts  at  145 — 146°]  p-iodo-m-formotoluidide  is  similar  and  melts 
at  129°. 

On  chlorinating  £>-iodo-m-toluidine  in  chloroform  solution,  a  definite 
product  cannot  be  isolated,  but  on  similarly  chlorinating  p-iodo-m- 
acetotoluidide,  Q-chloro-A-iodo-m-acetotoluidide  is  obtained  ;  it  crystal¬ 
lises  from  benzene  or  glacial  acetic  acid  in  fan-like  aggregates  of 
small,  colourless  needles,  melts  at  196‘50,  and  combines  with  chlorine 
to  form  the  iododichloride,  NHAc*C6H2MeCMCl2,  which  on  warming 
loses  chlorine  and  regenerates  6-chloro-4-iodo-m-acetotoluidide.  On 
hydrolysis,  the  acetyl  derivative  gives  &-chloro-i-iodo-m-toluidine,  which 
crystallises  from  dilute  alcohol  in  thin,  colourless  plates,  melts  at  65°, 
and  gives  an  oxalate,  ClfiH1604Cl2lSr2I2,  crystallising  in  large  plates 
and  melting  at  165°.  On  replacing  the  amino-group  by  chlorine, 
oxidising  the  3  : 6-dichloro-4-iodotoluene  so  formed,  and  decomposing 
the  dichloroiodobenzoic  acid,  1  :  4-dichloro-2-iodobenzene,  melting  at 
20°,  is  obtained. 

3  : 4 -Di-iodotoluene,  prepared  from  4-iodo-m-toluidine  through  the 
diazo-reaction,  crystallises  from  alcohol  in  flat,  colourless  needles  and 
melts  at  117  *5°.  On  chlorination,  only  the  monoiododichloride, 

C6H3MeTICl2, 

is  obtained,  a  di-iododichloride  not  being  formed ;  attempts  to  convert 
this  chloride  into  the  corresponding  iodoso-  and  iodoxy-com pounds 
were  without  successful  issue.  W.  A.  D. 

Certain  Derivatives  of  Benzenesulphonylaminoacetonitrile. 

Treat  B.  Johnson  and  Elmer  Y.  McCollum  ( Amer .  Chem.  J.,  1906, 
35,  54 — 67). — Benzenesulphonylaminoacetonitrile  (Knoevenagel  and 
Lebach,  Abstr.,  1904,  i,  994)  may  be  prepared  by  treating  amino- 
acetonitrile  with  benzenesulphonic  chloride  ;  it  melts  at  80°. 

By  the  action  of  methyl  iodide  on  the  silver  derivative  of  this  com¬ 
pound,  benzenesulphonylmethylaminoacetonitrile,  S02Ph*NMe,CH2,CN, 
is  obtained,  which  crystallises  from  water  in  plates,  melts  at  97°,  and 
is  readily  hydrolysed  by  hydrochloric  acid.  Benzenesulphonylmethyl- 
aminoacetic  acid,  S02Ph*17Me’CH2,C02H,  crystallises  from  hot  water 
in  prisms  and  melts  at  179°  j  its  ethyl  ester  boils  at  215 — 216°  under 
15  mm.  pressure.  When  this  acid  is  boiled  with  hydrochloric  acid  for 
fifteen  hours,  sarcosine  benzenesulphonate  is  obtained. 

Benzenesulphonylethylaminoacetoniirile,  SC^PlrNEt’CHg’CN,  boils 
and  suffers  partial  decomposition  at  225 — 235°  under  21  mm.  pressure ; 
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the  corresponding  acid  crystallises  from  water  in  colourless  plates  and 
melts  at  1 1 6°. 

Benzenesulphonyl-n-propylaminoacetonitrile  was  obtained  as  an  oil 
which,  on  hydrolysis,  yielded  the  corresponding  acid,  which  crystallises 
in  stout  prisms  and  melts  at  99 — 101°. 

Benzenesulphonylcarbethoxyaminoacetonitrile, 

S02Ph-N(C02Et)*CH2-CN, 

obtained  by  the  action  of  ethyl  chloroformate  on  the  potassium  deriv¬ 
ative  of  benzenesulphonylaminoacetonitrile,  crystallises  from  alcohol 
in  needles,  melts  at  83—85°,  and  when  heated  with  solution  of  sodium 
hydroxide  and  afterwards  acidified  with  hydrochloric  or  sulphuric  acid, 
is  reconverted  into  benzenesulphonylaminoacetonitrile. 

Benzenesulphonylbenzylaminoacctonitrile  forms  colourless  prisms  and 
melts  at  68 — 70° ;  the  corresponding  acid  crystallises  in  needles  and 
melts  at  123 — 125°. 

Benzenesulphonyl-p-nitrobenzylaminoacetonitrile  crystallises  in  prisms 
and  melts  at  123 — 125°;  the  acid  forms  hair-like  needles  and  melts 
and  decomposes  at  210 — 212°. 

Ethyl  benzenesulphonylcyanomethylaminoacetate, 
S02Ph-N(CH2-CN)-CH2-C02Et, 

obtained  by  the  action  of  ethyl  chloroacetate  on  benzenesulphonyl- 
aminoacetonitrile,  crystallises  in  radiating  needles  and  melts  at 
68 — 70°.  When  this  ester  is  warmed  with  solution  of  sodium 


hydroxide  until  it  has  completely  dissolved  and  is  subsequently  acidi¬ 
fied  with  hydrochloric  or  sulphuric  acid,  2  :  Q-diketo-k-benzenesulphonyl- 

piperazine,  NEK^^Q^g^N'SO^h,  is  produced,  which  crystallises  in 

prisms,  melts  and  decomposes  at  198 — 199°,  and.  when  heated  with 
strong  hydrochloric  acid  in  a  sealed  tube  for  two  hours  at  140 — 150° 
is  converted  into  iminodiacetic  acid,  which  melts  and  decomposes  at 
235 — 236°.  2-Ethoxy-4:-benzenesulphonyl-6-kelopiperazine) 

y<^QEt)'^py-s°oPh, 

obtained  by  the  action  of  ethyl  iodide  on  the  silver  derivative  of  2:6- 
diketo-4-benzenesulphonylpiperazine,  crystallises  in  pyramids  and  melts 
at  130—132°. 


Benzenesulphonylbenzoylaminoacetonitrile,  S02Ph  •  N Bz •  C  H2*  CN,  f or m  s 
radiating  needles,  melts  at  110 — 112°,  and  when  boiled  with  concen¬ 
trated  hydrochloric  acid  is  converted  into  a  mixture  of  benzoic  and 
benzenesulphonylaminoacetic  acids.  Phosphorus  pentachloride  reacts 
with  benzenesulphonylaminoacetic  acid  with  formation  of  benzenesul- 
phonylaniline. 

Carbethoxyaminoacetonitrile,  C02Et,NH'CH2,CN,  obtained  by  the 
action  of  ethyl  chloroformate  on  the  sulphate  of  aminoacetonitrile  in 
presence  of  sodium  hydroxide,  boils  at  175°  under  35  mm.  pressure, 
crystallises  in  radiating  prisms,  and  melts  at  48 — 50°. 

An  attempt  was  made  to  effect  the  condensation  of  benzenesul¬ 
phonylaminoacetic  acid  with  catechol,  but  without  success.  E.  G. 


Molecular  Compounds  of  Nitro-compounds  with  Amines. 
Emilio  Noelting  and  E.  O.  Sommerhoff  ( Ber .,  1906,  39,  76 — 79. 
Compare  Hepp,  Abstr.,  1883,  315;  van  Romburgh,  Abstr.,  1895,  i, 
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652  ;  Sudborough,  Trans.,  1901,  79,  522  ;  Sachs  and  Steinert,  Abstr., 
1904,  i,  506). — The  authors  have  prepared  a  number  of  additive 
compounds  from  1  mol.  of  trinitrobenzene  with  1  mol.  of  each  of  the 
amines  mentioned  below.  The  colours  and  crystalline  forms  are  those 
of  the  additive  compounds ;  the  temperatures  given  are  the  melting 
points. 

o-Toluidine  :  light  red  needles,  125 — 127°;  m-toluidine  :  light  red 
needles,  93° ;  y>-toluidine :  dark  red  needles,  easily  decomposed ; 
o-3-xylidine :  red  needles,  125 — 128°;  m-4-xylidine  :  brownish-red 
needles,  96 — 98°;  m-2-xylidine :  light  red  needles,  118 — 120°; 
jo-xylidine :  red  needles,  100 — 101°;  mesidine  :  brownish-red  needles, 
120 — 122°;  i^-mesidine  :  dark  brownish-red  needles,  108 — 110°; 
5-ier£.-butyl-m-2-xylidine :  brown  needles,  120 — 122°;  benzidine: 
black  needles;  tolidine :  black  needles,  178°;  dimethyl-p-toluidine  : 
black  needles,  124°;  o-phenylenediamine :  brown  needles,  175°; 
m-phenylenediamine  :  brown  needles  ;  jo-phenylenediamine  :  blackish- 
brown  needles  ;  m-tolylenediamine  :  brown  needles  ;  m-xylylene-4  :  6- 
diamine :  blackish-brown  needles ;  4-amino-l-toluquinoline  :  black 
needles  ;  tetrahydroquinoline  :  dark  red  needles. 

Aromatic  diamines  do  not  form  additive  compounds  with  2  mols.  of 
trfnitrobenzene.  Additive  compounds  are  not  formed  by  trinitro¬ 
benzene  with  y)-bromoaniline,  bromo-m-xylidine,  azobenzene,  or  the 
nitro-o-toluidines.  The  following  amines  form  additive  compounds 
with  2  mols.  of  trinitrobenzene  : 

Diphenylamine  :  glistening,  black  plates,  109 — 110°;  /;-ditolylamine  : 
glistening,  black  plates ;  quinoline  :  white  needles,  readily  decomposed  ; 
1  :  2-xyloquinoline  :  long,  white  needles,  113°. 

The  additive  compounds  of  1  mol.  of  trinitrotoluene  with  1  mol.  of 
the  following  amines  are  formed  less  readily  and  are  less  stable  than 
the  additive  compounds  of  trinitrobenzene  : 

o-Toluidine  :  light  red  needles,  53 — 55° ;  m-toluidine  :  light  red 
needles,  62 — 63°  ;  m-4-xylidine  :  red  needles,  43 — 45°  ;  i^-cumidine  : 
stable,  brown  needles ;  dimethyl-ja-toluidine  :  bluish-black  needles. 

When  mixed  in  molecular  proportions  in  alcoholic  solution  at  the 
laboratory  temperature,  trinitrobenzoic  acid  and  i^-cumidine  form  a 
colourless  salt,  which,  when  warmed,  loses  carbon  dioxide  and  yields  the 
red  additive  compound  of  trinitrobenzene  and  i^-cumidine.  But  when 
heated  together  in  methyl-alcoholic  solution  on  the  water-bath, 
trinitrobenzoic  acid  and  i^-cumidine  form  a  brown  additive  compound, 
which  melts  at  140 — 143°  and  dissolves  in  warm  hydrochloric  acid  to 
form  a  red  solution.  The  basic  component  of  this  compound  can  be 
titrated  with  sodium  nitrite  solution. 

With  freshly  distilled,  colourless  aniline,  nitrobenzene,  jt>-nitro- 
toluene,  and  m-dinitrobenzene  give  intense  red  colorations  which 
disappear  on  adding  alcohol.  G.  Y. 

Formation  of  Anilides.  Heinrich  Goldschmidt  and  Robert 
Brauer  (Ber.,  1906,  39,  97 — 108.  Compare  Goldschmidt  and  Wachs, 
Abstr.,  1898,  ii,  67). — Experiments  with  aniline  or  o-toluidine  and 
ft- butyric  or  fsobutyric  acid  at  100°  show  that  the  formation  of  the 
anilide  is  a  reaction  of  the  second  order,  whereas  on  addition  of  picric 
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acid  it  becomes  unimolecular.  The  rate  of  formation  of  the  anilides 
and  o-toluidides,  with  or  without  the  addition  of  picric  acid,  diminishes 
for  the  four  acids  investigated,  in  the  order  :  acetic,  propionic, 
%-butyric,  and  isobutyric  acid. 

As  the  reaction  between  formic  acid  and  aniline  at  100°  is  com¬ 
pleted  in  a  few  minutes,  the  experiments  with  this  acid  and  aniline  or 
o-toluidine  were  carried  out  at  45 — 55°.  As  with  the  above-mentioned 
aliphatic  acids,  the  reaction  is  bimolecular,  but  on  addition  of  picric 
acid  an  increase  in  the  velocity  of  the  reaction  is  observed  only  if  the 
concentration  of  the  catalyst  is  not  less  than  that  of  the  formic  acid. 
It  may  be  that  in  the  formation  of  anilides  in  presence  of  a  catalytic 
agent  the  two  reactions  of  the  first  and  second  orders,  respectively, 
take  place  together,  in  which  case  the  velocity  of  the  whole  reaction  is 

represented  by  the  equation:  —  k{a  -  x)c  +  k'(a  -  a:)2,  in  which  k 

and  k'  are  products  of  the  velocity  constants  with  the  constants  of 
equilibrium  which  determine  the  different  states  in  which  the  aliphatic 
acid  exists  in  the  basic  solvent. 

The  reaction  between  formic  acid  and  aniline  in  presence  of  picric 
acid  does  not  stop  at  the  formation  of  the  anilide,  but  proceeds  to 
that  of  diphenylformamidine.  G.  Y. 

Kinetics  of  the  Fission  of  Carbon  Dioxide  from  Trichloro¬ 
acetic  Acid  in  Aniline  Solution.  Heinrich  Goldschmidt  and 
Robert  Brauer  ( Ber 1906,  39,  109 — 112.  Compare  preceding 
abstract;  Silberstein,  Abstr.,  1885,  160;  Balcom,  Inaug.  Diss., 
Heidelberg,  1905). — Contrary  to  the  behaviour  of  acetic  acid  and  its 
homologues  with  aniline,  the  interaction  of  trichloroacetic  acid  and 
aniline  at  25 — 45°  is  unimolecular,  and  leads  to  the  formation  of 
carbon  dioxide  and  chloroform.  The  velocity  of  the  reaction  is 
influenced  to  only  a  slight  extent  by  the  addition  of  strong  acids ; 
thus  the  value  of  k  for  the  reaction  in  presence  of  picric  acid  at  25° 
is  slightly  greater  than  the  value  obtained  without  addition  of  picric 
acid,  whilst  at  45°  the  two  values  of  k  are  identical.  G.  Y. 

Action  of  Hydrogen  Peroxide  on  Sulphuric  Acid  Solutions 
of  Diphenylamine.  A.  Uscuakoff  (  J.  Russ.  Phys.  Chem.  Soc.,  1905, 
37,  913 — 915). — The  action  of  a  solution  of  hydrogen  peroxide  on 
a  concentrated  sulphuric  acid  solution  of  diphenylamine  yields  :  (1)  the 
compound  G24H20O2N2,  which  is  soluble  in  5  per  cent,  potassium 
hydroxide  solution  and  also  in  concentrated  sulphuric  acid,  to  which  it 
imparts  a  blue  colour ;  on  reduction  with  zinc  dust  and  acetic  acid  or 
with  sodium  and  alcohol,  diphenylamine  is  not  formed,  but  the  violet 
colour  of  the  solution  changes  to  pale  yellow,  which,  in  presence  of  air 
or  water,  again  becomes  violet ;  (2)  the  compound  C60H49O2N5,  which 
is  an  amorphous,  violet  powder,  melting  at  above  100°;  with  sulphuric 
acid,  it  behaves  like  compound  (1),  and  when  heated  with  zinc  dust  it 
yields  a  small  proportion  of  diphenylamine,  certain  oily  products,  and 
from  10  to  20  percent,  of  a  compound  crystallising  from  ethyl  acetate 
in  silvery,  hexagonal  plates  which  melt  at  240°.  T.  H.  P. 
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Diphenylamine  Nitrates.  A.  TJschakofp  (J.  Russ.  Phys.  Chern. 
Soc .,  1905,  37,  911— 912).— The  salt  SNHPh2,2HN03  forms  well- 
developed  crystals  melting  at  102 — 103°  and  dissolves  in  alcohol,  ether, 
aniline,  or  acetic  acid  ;  it  is  decomposed  by  boiling  water  and  turns  blue 
in  the  air.  The  salt  4NHPh2,HN03  has  the  melting  point  54°,  the 
same  as  diphenylamine  itself,  indicating  that  it  decomposes  before 
melting.  T.  H.  P. 

Terpenes  and  Ethereal  Oils.  LXXV.  Conversion  of 
Ketones  and  Aldehydes  into  Bases.  Otto  Wallach  [with 
Kabl  Huttner  and  Johannes  Altenburg]  ( Annalen ,  1905,  343, 
54 — 74). — The  conversion  of  ketones  and  aldehydes  into  bases  by  treat¬ 
ment  with  ammonium  formate  is  represented  as  follows  :  COR2  +  NH3  = 
OH-CR2-NH2 ;  OH-CR2-NH2  +  HC02H  =  CHR2-NH2  +  C02  +  H20,  the 
free  formic  acid  acting  as  a  reducing  agent.  This  view  of  the  reaction 
accounts  for  the  fact  that  secondary  and  tertiary  bases  are  formed  with 
the  primary  base  ;  the  primary  base  reacts  with  the  aldehyde  or  ketone 
in  the  place  of  the  ammonia.  Since  the  reaction  depends  on  the  base 
being  free  and  uncombined  with  acids,  the  presence  of  acids  affects  the 
course  of  the  reaction.  Generally  under  the  conditions  at  which  these 
reactions  occur,  the  salts  of  the  primary  bases  are  less  dissociated  than 
ammonium  salts,  and  hence  the  reaction  between  ammonia  and  the 
aldehyde  or  ketone  predominates,  but  small  amounts  of  secondary  (or 
tertiary)  bases  are  then  produced. 

It  has  been  found  (i)  that  the  addition  of  anhydrous  formic  or  acetic 
acid  to  the  mixture  of  the  ammonium  formate  and  aldehyde  or  ketone 
leads  to  a  single  product,  the  primary  amine ;  (ii)  that  the  reaction 
will  take  place  at  a  low  temperature,  and  accordingly  the  formation  of 
formyl  derivatives  is  avoided  ;  aromatic  bases  form  such  derivatives 
at  any  temperature  at  which  the  reaction  will  take  place,  (iii)  The 
reaction  can  be  used  with  all  ketones  and  aldehydes  and  all  classes  of 
bases,  and  can  thus  be  used  in  the  preparation  of  mixed  secondary  and 
tertiary  bases. 

Difcthylmethylamine  [y-aminopentane],  CHEtj’NHj,  was  prepared 
from  diethyl  ketone  and  ammonium  formate,  the  two  substances  being 
boiled  together  in  the  presence  of  a  little  acetic  acid.  Formyl-a- 
phenylethylamide,  CHMePh’NfOCH,  was  prepared  from  acetophenone 
and  ammonium  formate  at  105°,  and  is  an  oil  boiling  at  200°  under 
14  mm.  pressure;  in  the  presence  of  acetic  acid,  a-phenylethylamine  is 
obtained.  cycfoHexanone  and  ammonium  formate  in  the  presence  of 
acetic  acid  yield  mainly  dicycfohexylamine,  NH(C6Hn)2,  which  is  a 
liquid  boiling  at  251 — 252°,  and  has  a  sp.  gr.  0925  and  nD  1-4861  at 
18° ;  the  nitrate,  oxalate,  and  thiocyanate  are  sparingly  soluble  ;  the 
nitrosoamine,  N(C6H11)2,NO,  is  characteristic  and  melts  at  105 — 106°. 
Benzylcyclohexylamine,  C6H11*NH,CH2Ph,  prepared  by  boiling  for  four 
hours  cyclohexanone,  benzylamine,  and  formic  acid,  is  a  colourless 
liquid  boiling  at  281 — 282°  ;  its  formyl  derivative  is  produced  at  the 
same  time. 

l-MethylcycZohexane-3-one  and  ammonium  formate  in  the  presence 
of  acetic  or  formic  acid  yield  the  secondary  base,  di-l-methylcjc\ohexyl- 
3-amine,  NH(C6H10Me)2,  which  boils  at  134 — 135°  under  12 — 14  mm. 
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and  at  273°  in  an  atmosphere  of  hydrogen  under  the  ordinary  pressure  ; 
it  has  a  sp.  gr.  0‘8878  and  «D  1-4756  at  21° ;  the  base  appears  to  be  a 
mixture  of  stereoisomeric  compounds.  The  same  mixture  can  be 
obtained  by  heating  together  the  methylcyc/ohexanone  and  methyl- 
hexylamine  formate  and  formic  acid. 

Amylamine  and  the  methylci/c/ohexanone  in  the  presence  of  formic 
acid  give  \-methylcyc\ohexylamylamine,  CsH11,NH,C6H10Me,  which 
boils  at  234°.  l-Methylcyc/ohexanone-3  and  benzylamine  yield 
benzyl-l-methylcyc\ohexyl-3-amine ,  C0H10Me*NH,CH2Ph,  which  boils  at 
165 — 170°  under  12  mm.  pressure  and  has  a  sp.  gr.  0946  and 
wD  1-5182  at  22°. 

Trmoamylamine  is  formed  from  valeraldehyde,  ammonium  formate, 
and  formic  acid,  and  tribenzylamine  from  benzaldehydeand  ammonium 
formate  and  formic  acid.  Valeraldehyde  and  aniline  formate  give 
formanilide  and  diamylaniline,  NPh(C5Hu)2,  which  boils  at  264 — 265°. 
Methylamylaniline  is  obtained  from  valeraldehyde  and  methylaniline 
formate. 

At  low  temperatures,  benzaldehyde  and  aniline  formate  yield  benzyl- 
aniline,  CH2Ph*NHPh,  which  melts  at  32°  and  yields  a  nitrosoamine 
melting  at  57°.  Formylbenzyl  anilide,  which  is  maioly  produced  at 
higher  temperatures,  melts  at  48°. 

Methylcyc/ohexylamine  formate  and  benzaldehyde  in  the  presence  of 
formic  acid  yield,  at  160°,  the  same  benzylmethylcyc/ohexylamine 
which  is  formed  in  the  interaction  of  methylhexanone  and  cyclohexyl- 
amine.  Benzaldehyde  and  ethylamine  formate  give  benzylethylamine, 
and  with  piperidine  formate,  benzylpiperidine  boiling  at  248°. 

K.  J.  P.  0. 

Asymmetric  Nitrogen.  XXII.  Optically  Active  Ammonium 
Salts.  Edgar  Wedekind  (Ber.,  1906,  39,  474 — 480.  Compare  this  vol., 
i,  14). — /-Phenylbenzylmethylpropylammonium  iodide  and  /-phenyl - 
benzylmethylisobutylammonium  iodide  respectively  were  examined 
crystal lographically,  and  no  hemihedrism  was  detected  in  either  case. 
/-Phenylbenzylmethylpropylammonium  bromide,  prepared  by  the  addi¬ 
tion  of  potassium  bromide  to  a  solution  of  /-phenylbenzylmethylpropyl- 
ammonium  (/-bromocamphorsulphonate,  when  crystallised  either  from 
water  or  from  alcohol  also  shows  no  tendency  to  hemihedrism  ;  the 
specimen  which  was  crystallised  from  water  was  isomorphous  with  the 
iodide  described,  whilst  the  specimen  crystallised  from  alcohol  had  a 
different  crystalline  form. 

The  tendency  to  autoracernisation  exhibited  by  various  optically 
active  ammonium  salts  investigated  by  the  author  in  chloroform  solu¬ 
tion  is  characteristic  with  the  chlorides,  bromides,  and  iodides  ;  the 
nitrates,  however,  are  optically  stable.  d-Phenylbenzylmethylpropyl- 
ammonium  nitrate,  prepared  by  the  addition  of  silver  nitrate  to  an 
alcoholic  solu'ion  of  the  (/-iodide,  forms  colourless  crystal'  and  decom¬ 
poses  at  170°;  it  has  [a]D  +  1 14°  in  chloroform  solution,  a  value  which 
exhibited  practically  no  variation  when  the  solution  remained  at  the 
laboratory  temperature  for  two  days.  Solutions  of  the  corresponding 
chloride,  bromide,  and  iodide  respectively  all  exhibited  autoracemisa- 
tion,  the  phenomenon  being  more  marked  with  the  iodide  than  with 
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the  bromide.  The  fluoride  does  not  appear  to  undergo  any  marked 
autoracemisation.  The  free  base,  J-phenylbenzylmethyh'*obutylam- 
monium  hydroxide,  undergoes  autoracemisation  in  chloroform  solution 
more  slowly  than  does  its  iodide.  A.  McK. 

Asymmetric  Nitrogen.  XXIII.  Isomerism  with  Asymmetric 
Ammonium  Salts.  Edgar  Wedekind  ( B&r .,  1906,  39,  481 — 488. 
Compare  preceding  abstract). — Whilst  o-methoxyphenylbenzylmethyl- 
allylammonium  iodide  may  be  prepared  from  benzyl  iodide  and  methyl- 
allyl-o-anisidine  or  from  allyl  iodide  and  benzylmethyl-o-anisidine,  the 
product  obtained  from  methyl  iodide  and  benzylallyl-o-anisidine  consists 
of  anisyltrimethylammonium  iodide.  This  observation,  taken  in  con¬ 
junction  with  the  results  obtained  by  Jones  (Trans.,  1905,  87,  1721), 
led  the  author  to  re-examine  the  case  of  isomerism  which  he  thought 
he  had  discovered  with  phenylbenzylmethylallylammonium  iodide ;  the 
so-called  “/8-iodide”  is  now  shown  to  be  phenylbenzyldimethylammonium 
iodide,  which  decomposes  at  164 — 165°.  The  analyses,  formerly  made 
by  the  author  with  the  “  /8-iodide,”  were  made  with  a  mixture  of 
phenylbenzyldimethylammonium  iodide  and  the  normal  phenylbenzyl- 
methylallylammonium  iodide.  Optically  inactive  isomerides  of  phenyl- 
benzylmethylallylammonium  iodide  accordingly  do  not  exist. 

[With  Emanuel  Frohlich.] — Methylallyl-o-anisidine,  prepared  from 
allyl  iodide  and  methyl-o-anisidine,  is  a  yellow  oil  which  boils  at  167° 
under  85  mm.  pressure  ;  its  pier  ate  melts  at  139°. 

Benzylmethyl-o-anisidine,  prepared  from  benzyl  bromide  and  methyl- 
o-anisidine,  is  a  viscid,  yellow  oil  which  boils  at  217 — 220°  under 
65  mm.  pressure  ;  its  picrate  melts  at  129°. 

Benzyl-o-anisidine,  prepared  from  benzyl  chloride  and  o-anisidine  or 
from  benzyl  chloride,  o-anisidine,  and  potassium  hydroxide,  is  a  viscid, 
yellow  oil  which  boils  at  217 — 220°  under  25  mm.  pressure ;  its  picrate 
melts  at  137°. 

Benzylallyl-o-anisidine,  prepared  from  allyl  iodide,  benzyl-o-anisidine, 
and  potassium  hydroxide,  boils  at  205 — 206°  under  50  mm.  pressure. 

o -Methoxyphenylbenzylmethylallylammonium  iodide,  prepared  from 
benzyl  iodide  and  methylallyl-o-anisidine,  is  identical  with  the  com¬ 
pound  obtained  from  allyl  iodide  and  benzylmethyl-o-anisidine  and 
decomposes  at  1 20°. 

Anisyltrimethylammonium  iodide,  obtained  from  methyl  iodide  and 
benzylallyl-o-anisidine,  decomposes  and  sublimes  at  about  210 — 220°. 

A.  McK. 


Certain  Nitrogen  Compounds.  Angelo  Angeli  and  Yincenzo 
Castellana  ( Atti  R.  Accad.  Lincei,  1905,  [v],  14,  ii,  657 — 660). — 
Angeli  and  his  collaborators  have  shown  (Abstr.,  1905,  i,  873)  that,  in 
the  form  of  salts,  nitrosophenylhydroxylamine,  NONPh’OH,  and 
phenylnitroamine  (phenylnitroamic  acid),  NHPh*N02,  have  the  struc¬ 
tures  CKNPhIN'OH  and  NPh.'NOOH  respectively.  These  differ  as 
regards  the  position  which  the  oxygen  atom  takes  up  in  the  diazo¬ 
benzene  hydroxide,  NPhIN’OH,  from  which  they  are  derived.  Since  some 
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acid,  it  is  seen  that  this  substance  stands  in  very  close  relationship 
to  the  aromatic  azoxy-compounds,  which  contain  the  ring  *N — N* 

\/ 

O 

united  to  two  radicles,  generally  identical.  Asymmetric  or  mixed 
azoxy-compounds,  R(N20)R',  which  are  very  difficult  to  prepare,  should 
exist  in  only  one  modification  if  they  contain  the  N20  ring,  whilst  if 
their  constitution  is  analogous  with  that  of  nitrosophenylhydroxyl- 
amine  two  isomerides  should  be  possible. 

By  condensing  nitrobenzene  and  aniline,  the  authors  have  obtained, 
besides  azoxybenzene,  a  brownish-red  oil  which  does  not  reduce 
Fehling’s  solution,  is  decomposed  by  hydrochloric  acid  into  nitrobenzene 
and  aniline,  and  is  probably  a  condensation  product  of  the  formula 
0!NPh(OH)*NHPh.  Nitrobenzene  reacts  in  a  similar  way  with 
£>-toluidine. 

To  the  condensation  products  of  aldehydes  with  substituted  hydroxyl- 
amines,  Bamberger  attributes  a  structure,  0<^ ,1  ,  analogous  with 

^_N  lv 

that  of  the  azoxy-compounds.  The  authors  find  that  the  product 
obtained  from  benzaldehyde  and  phenylhydroxylamine  forms  an 
additive  compound,  melting  at  170°,  with  1  mol.  of  phenylcarbimide,  a 
fact  which  is  best  explained  if  the  compound  has  the  structure 
CHPh:N-C6H4-OH, 

since  this  does  not  require  intramolecular  change  to  be  effected  by  the 
phenylcarbimide.  Confirmation  of  this  conclusion  is  obtained  in  the 
behaviour  of  phenylhydroxylamine,  which  combines  with  1  mol.  of 
phenylcarbimide  to  give  a  compound,  melting  at  126°,  soluble  in  alkali, 
and  capable  of  reducing  Fehling’s  solution,  the  reduction  being 
accompanied  by  the  odour  of  nitrosobenzene.  Phenylcarbimide  does 
not,  therefore,  determine  the  transposition  of  phenylhydroxylamine 
into  p-aminophenol,  since,  if  this  were  effected,  two  molecules  of  the 
carbimide  should  participate  in  the  reaction  and  no  odour  of  nitroso- 
compound  should  be  observed.  T.  H.  P. 


Action  of  Carbamide  on  Compounds  of  Cyanoacetic  Acid. 
Gustav  Frerichs  and  L.  Hartwig  (J.  pr.  Chem.,  1906,  [ii],  73, 
21 — 48.  Compare  this  vol.,  i,  74). — When  heated  with  aniline  over  a 
naked  flame,  the  ethyl  ester,  C6H803N2,  melting  at  162°  (loc.  cit.),  yields 
s-diphenylcarbamide,  a  small  quantity  of  s-diphenylbiuret,  and  a 
dibasic  acid,  C30H24O3N6,  which  forms  white  leaflets,  melts  at  195°, 
and  gives  an  intense  red  coloration  with  alcoholic  ferric  chloride.  The 
action  of  aniline  on  the  methyl  ester,  C5H603N2,  melting  at  128°  (loc. 
cit.),  leads  to  the  formation  of  the  same  products.  The  sodium, 
potassium,  and  silver  salts  of  the  dibasic  acid  were  analysed ;  its  diethyl 
-ester,  C30H22O3N6Et2,  formed  by  the  action  of  ethyl  iodide  and  alcoholic 
potassium  hydroxide  on  the  acid,  crystallises  in  white  needles  and 
melts  at  158°  j  the  dibenzyl  ester,  C30H22O3N6(CH2Ph)2,  crystallises  in 
white  needles  and  melts  and  decomposes  at  215°.  When  hydrolysed 
with  concentrated  hydrochloric  acid  or  with  10  per  cent,  aqueous 
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potassium  hydroxide,  the  dibasic  acid  yields  ammonia  and  aniline ;  no 
other  organic  substance  could  be  detected  amongst  the  products  of  the 
hydrolysis. 

When  heated  with  jo-toluidine,  the  ethyl  ester,  CgHgOgl^,  forms  p- 
tolylcarbamide,  s-di-jD-tolylcarbamide,  and  a  dibasic  acid,  C33H30O3NG, 
which  crystallises  in  white  leaflets,  melts  at  221°,  and  gives  a  red 
coloration  with  alcoholic  ferric  chloride. 

With  m-toluidine,  the  ethyl  ester,  C6H803N2,  yields  m-tolylcarbamide, 
s-di-m-tolylcarbamide,  and  a  dibasic  acid ,  C33H30O3N6,  which  crystal¬ 
lises  in  glistening,  colourless  leaflets,  melts  at  186°,  and  gives  a  red 
coloration  with  alcoholic  ferric  chloride. 

The  dibasic  acid,  C30H21O3N6Cl3,  formed  by  heating  the  ethyl  ester, 
C6H808N2,  with  m-chloroaniline,  is  obtained  as  a  crystalline  powder 
melting  at  2 1 7°.  When  treated  with  benzyl  chloride  and  alcoholic  potass¬ 
ium  hydroxide,  it  yields  the  dibenzyl  ester,  CS0H19O3NGCla(CH2Ph)2, 
which  crystallises  in  needles,  melts  at  186 — 188°,  and  is  insoluble  in 
aqueous  ammonia  or  dilute  alkali  hydroxides. 

When  heated  with  »i-bromoaniline,  the  ethyl  ester,  C6H803N2,  yields 
a  mixture  of  m-bromophenylcarbamide  and  s-di-m-bromophenylcarb- 
amide  and  the  dibasic  acid,  C30H21O3N6Br3,  which  is  obtained  on  acidi¬ 
fication  of  its  ammoniacal  solution  as  a  white,  crystalline  powder,  and 
when  heated  with  benzyl  chloride  and  alcoholic  potassium  hydroxide 
on  the  water-bath  forms  the  dibenzyl  ester,  Ca0H19O3N6Br8(CH2Ph)2  ; 
this  crystallises  in  white  needles  and  melts  at  185 — 187°. 

When  heated  with  an  excess  of  methylaniline,  the  ethyl  ester, 

^6^8^3^2» 

yields  (1)  its  ammonium  salt ;  this  must  be  due  to  partial  decomposi¬ 
tion  of  the  acid,  yielding  cyanic  acid,  which  interacts  with  methyl- 
aniline  to  form  s-diphenyldimethylcarbamide  and  ammonia  ;  and  (2)  a 
dibasic  acid,  C33H30O3176,  which  forms  thick,  yellow,  rhombic  crystals, 
melts  at  175°,  and  gives  a  red  coloration  with  alcoholic  ferric  chloride. 
The  same  products  are  obtained  by  the  action  of  methylaniline  on  the 
methyl  ester,  C5HG03lSr2. 

The  ethyl  ester,  C6Hg03N2,  interacts  with  an  excess  of  warm 
benzyl  alcohol  to  form  :  (1)  the  benzyl  ester, 

co<“g>c-CH2*C°2-cH2Ph, 

which  crystallises  from  dilute  alcohol  in  colourless  octahedra  or  broad, 
flat,  denticulate  aggregates  and  melts  and  decomposes  at  148°,  and  (2) 
a  substance,  Cl7H1305N,  which  crystallises  in  flat,  white  needles,  melts 
at  267°,  and  with  ferric  chloride  in  aqueous  solution  forms  a  reddish- 
violet  precipitate  which  dissolves  in  alcohol,  forming  a  dark  red  solution 
which  gradually  deposits  dark  violet  prisms. 

When  heated  at  180°,  the  ethyl  ester,  CGH803N2,  melts  and  evolves 
at  first  alkaline,  but  later  acid,  vapours  having  an  odour  of  ethyl 
cyanoacetate ;  the  distillate  gives  the  iodoform  reaction.  The  residue 
consists  of  a  white,  crystalline  powder,  C8H704N3  (1),  which  decom¬ 
poses  at  high  temperatures,  becoming  yellow  and  finally  black  ;  it  is 
soluble  in  aqueous  ammonia,  from  its  solution  in  which  it  is  reprecipi¬ 
tated  by  addition  of  hydrochloric  acid ;  it  does  not  give  the  murexide 
reaction  and  does  not  give  the  reaction  products  of  cyanic  acid  when 
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heated  with  aniline,  but  yields  bromoform  and  ammonium  bromide 
when  treated  with  bromine  water. 

When  heated  with  carbamide,  eyanoacetic  acid  forms  cyanoacetyl- 
carbamide,  or,  on  prolonged  heating,  uric  acid  (compare  Formdnek, 
Abstr.,  1892, 149).  A  number  of  experiments  intended  to  throw  light  on 
the  mechanism  of  this  reaction  yielded  only  negative  results.  G.  Y. 

Hexahydrothiophenol  (cyclollexyl  Mercaptan).  Walther 
Borsche  and  W.  Lange  ( Ber 1906,  39,  392 — 397.  Compare  Abstr., 
1905,  i,  766). — The  yield  of  cyclohexyl  hydrosulphide  obtained  by 
reducing  cycZohexanesulphonic  chloride  with  tin  and  hydrochloric  acid 
is  some  40 — 50  per  cent,  of  the  theoretical.  Only  a  small  amount  of 
the  mercaptan  is  formed  when  cyclohexyl  bromide  is  heated  with  an 
alcoholic  solution  of  potassium  hydrogen  sulphide,  the  chief  product 
being  cyclohexene 

cyclo Hexyl  xanthate,  C6HnS’CS,OEt,  is  obtained  as  a  yellow  oil  dis¬ 
tilling  at  150 — 153°  under  16  mm.  pressure  when  cyclohexyl  bromide 
is  warmed  with  an  alcoholic  solution  of  potassium  xanthate.  A  small 
amount  of  cyclo  hexyl  trithio  carbonate,  CS(S*C(3H11)2,  is  also  formed.  It 
crystallises  from  alcohol  in  yellow  needles  and  melts  at  75 — 76°. 

Ammonia  converts  cyclohexyl  xanthate  into  cyclohexyl  mercaptan 
and  xanthamide, 

CflHnS*OS*OEt  +  NH3  =  NH2-CS-OEt  +  C6Hn-SH. 

The  mercaptan  is  a  colourless  oil  distilling  at  158 — 160°  and  is  lighter 
than  water.  The  mercuric  compound,  C6HuS‘HgC],  is  obtained  as  a 
white  precipitate  on  the  addition  of  an  alcoholic  solution  of  mercuric 
chloride  to  the  mercaptan  dissolved  in  alcohol.  cyclo  Hexyl  methyl 
sulphide,  CgH^’SMe,  is  a  colourless  oil  distilling  at  179 — 180°.  cyclo- 
Ilexyldimethylsulphonium  iodide,  C(JH11SMe2I,  forms  small  crystals 
melting  at  102°.  It  is  deliquescent  and  dissolves  readily  in  methyl  or 
ethyl  alcohol,  but  only  sparingly  in  ether.  The  corresponding  hydroxide, 
C6H11,SMe2*OH,  melts  at  about  80°,  the  chloride  at  about  90°,  and  the 
platinichloride ,  (C6HuSMe2)2,PtCl6,  at  136°.  The  last  compound 
crystallises  from  water  in  brick-red  needles.  J.  J.  S. 

[4-Nitro-2-amino-6-acetylaminophenol.]  Leopold  Cassella  & 
Co.  (D.R.-P.  161341). — Acetic  anhydride  reacts  with  sodium  picramate 
at  60°  to  form  sodium  acetylpicramate,  which  is  reduced  by  sodium 
sulphide  at  80°,  and  acids  then  precipitate  i-nitro-2-amino-Q-acetyl- 
aminophenol,  sparingly  soluble  in  alcohol,  more  readily  in  ether  or 
acetic  acid.  Acids  hydrolyse  it  to  4-nitro-2  :  6-diaminophenol.  The 
diazonium  compound  forms  sparingly  soluble  yellow  crystals  and  may 
be  used  for  the  preparation  of  azo-dyes.  C,  H.  L 

Nitration  of  Benzoyl-  and  Dibenzoyl-/>-aminophenol.  Frederic 
Reverdin  and  Ernest  Deletra  [Ber.,  1906,  39,  125 — 129.  Compare 
Reverdin  and  Dresel,  Abstr.,  1905,  i,  51,  430). — 2  :  6-Dinitro-i-benzoyl- 
aminophenol,  NHBz,C6H2(N02)2,0H,  is  formed  by  the  action  on 
jo-benzoylaminophenol  of  a  mixture  of  concentrated  sulphuric  acid  and 
nitric  acid  of  sp.  gr.  1'4  at  7 — 12°,  or  of  nitric  acid  of  sp.  gr.  l-5  at 
—  10 — 0°,  or  of  nitric  acid  of  sp.  gr.  1’34  at  20 — 26°.  It  crystallises 
from  acetone  in  golden  leaflets,  melts  at  263°,  and  when  heated  with 
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concentrated  sulphuric  acid  on  the  water-bath  is  hydrolysed  with 
formation  of  isopicramic  acid.  The  acetyl  derivative  crystallises  in 
yellowish-brown  needles  or  brown  prisms  and  melts  at  ]  80°.  When 
reduced  with  zinc  and  hydrochloric  acid,  2  : 6-dinitro-4-benzoylamino- 
phenol  yields  j»-triaminophenol  and  benzoic  acid. 

The  action  of  nitric  acid  of  sp.  gr.  1-4  on  dibenzoyl-jo-aminophenol 
(a)  in  concentrated  sulphuric  acid  at  7 — 14°  leads  to  the  formation 
of  2  :  6-dinitro-4-benzoylaminophenol,  melting  at  263°  ;  ( b )  in  a  mix¬ 
ture  of  concentrated  sulphuric  acid  and  acetic  anhydride  at  6 — 11° 
leads  to  the  formation  of  dinitro-jt>-nitrobenzoylaminophenyl  nitro- 
benzoate,  melting  at  229°;  or  (c)  in  a  mixture  of  concentrated 
sulphuric  acid  and  glacial  acetic  acid  to  the  formation  of  3-nitro-4- 
benzoylaminophenyl  benzoate,  melting  at  147°.  G.  Y. 

Tetrabromo-jp-cresol  (/'-Bromide.  XV.  Theodor  Zincke  and  K. 
Bottcher  ( Annalen ,  1905,  343,  100 — 129.  Compare  this  vol., 
i,  172). — This  communication  is  an  extension  of  the  research  on  the 
same  subject  previously  published  (Abstr.,  1902,  i,  284).  The  results 
are  in  agreement  with  the  views  expressed  by  Auwers  (Abstr.,  1902, 
i,  217),  and,  in  consequence,  the  formulae  previously  suggested  are  now 
somewhat  modified. 

Octabi-omo-'p-diphenolmethane,  CH2(C6Br4*OH)2,  prepared  by  dissolving 
tetrabromo-p-cresol  (/^-bromide  in  5  per  cent,  sodium  hydroxide  or  by 
heating  tetrabromo-j»-hydroxybenzyl  alcohol  at  200°,  crystallises  in 
needles  or  leaflets  melting  at  280 — 281°;  its  acetyl  derivative  crystal¬ 
lises  in  needles  melting  at  278 — 279°. 

Tetrabromo^-hydroxybenzylacetone,  OH*C6Br4*CH2*CH2*COMe,  pre¬ 
pared  from  the  (^-bromide  by  the  action  of  alkali  hydroxide  in  acetone 
solution,  crystallises  in  colourless  needles  melting  at  175 — 176°;  its 
sodium  salt  forms  scales  and  its  acetyl  derivative  needles  melting  at 
181 — 182°.  Ethyl  tetrabromo-\)-hydroxybenzylacetoacetate , 

OH  •  C6Br4  •  CH2- CH  Ac*  C02Et, 

prepared  by  boiling  a  mixture  of  ethyl  sodioacetoacetate  and  tetrabromo- 
p-cresol  i/'-bromide  in  benzene  solution,  crystallises  in  needles  melting 
at  117 — 118°,  and  is  converted  into  the  acetone  derivative  just 
described  by  boiling  with  a  solution  of  barium  hydroxide. 

Tetrabromo-^-hydroxybenzylaniline,  prepared  from  the  tetrabromo- 
i^-bromide  and  aniline  (2  molecules),  crystallises  in  needles  melting  at 
120 — 122°.  The  corresponding  tetrabromo-ip-hydroxyphenylacetonitrile, 
prepared  from  the  tetrabromo-i/'-bromide  and  potassium  cyanide, 
crystallises  in  needles  melting  at  214 — 216°  ;  by  dilute  sulphuric  acid,  it 
is  hydrolysed  to  the  corresponding  acid,  and  by  nitric  acid  it  is 
oxidised  to  a  i/'-quinol  and  oxalic  acid.  Its  acetyl  derivative  forms 
crystals  melting  at  183 — 184°. 

The  quinol,  CO<^g^gP>C(OH)*CH2*CN,  prepared  from  the 

nitrile,  crystallises  in  yellow  needles  or  prisms  melting  at  209 — 211°. 
Tetrabromo-'p-hydroxyphenylacetic  acid ,  0H*C6Br4*CH2*C02H,  prepared 
from  the  nitrile,  crystallises  in  needles  melting  and  decomposing  at 
265° ;  its  acetyl  derivative  forms  crystals  melting  at  250 — 255° ;  its 
methyl  ester  crystallises  in  needles  melting  at  220 — 221°,  and  forms  a 


ORGANIC  CHEMISTRY. 


167 


sparingly  soluble  sodium  derivative  and  an  acetyl  derivative  which 
crystallises  in  needles  melting  at  159°.  The  amide, 
OH-C6Br4-CH2‘CO-NH2, 

formed  as  an  intermediate  product  in  the  preparation  of  the  acid, 
crystallises  in  prisms. 

Tetrabromo-p-hydroxybenzyl  nitrite ,  OH*C6Br4*CH2*ONO,  prepared 
from  the  tetrabromo-i^-bromide  and  potassium  nitrite,  crystallises  in 
needles  from  benzene  melting  and  decomposing  at  143°,  and  when 
boiled  with  a  methyl-alcoholic  solution  of  sodium  hydroxide  is  con¬ 
verted  into  tetrabromo-jo-hydroxybenzyl  methyl  ether.  Its  acetyl 
derivative  crystallises  in  leaflets  melting  at  172 — 173°. 

Tetrabromo-p-hydroxybenzyl  mercaptan,  OH*C6Br4*CH2*SH,  prepared 
by  treating  the  i^-bromide  with  alcoholic  solution  of  sodium  hydrogen 
sulphide,  crystallises  in  prisms  or  needles  melting  at  152°,  and  is 
reconverted  into  the  ^-bromide  by  heating  with  bromine.  Its  diacetyl 
derivative  forms  crystals  melting  at  132  — 133°.  Tetrabromo-p-hydroxy- 
benzyl  sulphide,  (OH*C6Br4’CH2)2S,  is  formed  at  the  same  time  as  the 
mercaptan,  and  is  a  crystalline  powder  decomposing  at  255°. 

OBr’CBr  O 

The  oxide,  CO<T,™  '.  _  i  T  ,  is  obtained  from  pentabromo- 

CBr.CBr  L/H  ^ 

tolu-i/r-quinol  (loc.  cit.)  by  regulated  treatment  of  its  alcoholic  solution  with 
aqueous  sodium  carbonate ;  aniline  converts  the  tolu-i/'-quinol  into  the 

compound  C 0<^ ||r-  ,  which  crystallises  in 

yellow  leaflets  melting  and  decomposing  at  209°.  When  the  oxide 
is  heated  with  a  saturated  solution  of  hydrogen  bromide  in  acetic 

acid,  it  yields  the  compound  OH’C^^^.^^^C’O'C^Br,  which 

crystallises  in  white  needles  melting  at  150 — 160°;  its  acetyl  deriv¬ 
ative,  prepared  either  directly  from  the  compound  or  by  treating  the 
oxide  with  acetyl  bromide  and  a  little  concentrated  sulphuric  acid, 
crystallises  in  leaflets  melting  at  144 — 145°.  When  heated  with 
sulphuric  acid  in  acetic  acid  solution,  tetrabromoquinone  and  tetra- 
bromoquinol  are  formed. 

Tetrabromomethylenequinone,  CO<\Qg^’Q^^>CX(H2  (or  a  poly- 

meride),  is  obtained  by  eliminating  hydrogen  bromide  from  the  tetra- 
bromo-jt?-cresol  i^-bromide  by  shaking  its  benzene  solution  with  anhydrous 
sodium  acetate,  and  is  an  amorphous,  white  powder,  which  is  oxidised 
to  tetrabromobenzoquinone  by  nitric  acid,  and  is  reconverted  into  the 
^bromide  by  hydrogen  bromide  ;  by  alkalis  in  acetone  solution,  it  is 
changed  to  tetrabromo-jo-hydroxy  benzyl  alcohol  and  tetrabromo- 
p-hydroxybenzylacetone.  It  yields  tetrabromo-p-hydroxybenzyl  methyl 
ether  with  methyl  alcohol,  and  with  acetic  anhydride,  tetrabromo- 
p-acetoxy  benzyl  acetate.  With  aniline,  it  yields  two  anilides,  one 
identical  with  that  obtained  by  the  action  of  aniline  on  the  i^-bromide, 

and  a  second,  probably  CO<CQg£'Qg^^CHXH2*NHPb,  which  crys¬ 
tallises  in  yellow  needles  melting  at  203 — 205°. 

Tetrabromo-p-cresol  ij/- chloride ,  C^HgOClBr4,  prepared  from  tetra- 
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bromo-p-hydroxybenzyl  alcohol  and  hydrogen  chloride,  crystallises  in 
needles  melting  at  174°  and  resembles  the  i/c-bromide ;  its  acetyl 
derivative  crystallises  in  needles  melting  at  180 — 181°,  and  when 
boiled  with  acetic  anhydride  is  converted  into  tetrabromo-p-acetoxy- 
benzyl  acetate.  An  isomeride  of  the  acetyl  derivative  is  obtained 
when  the  i^-chloride  is  boiled  with  sodium  acetate  and  acetic  acid ;  it 
melts  at  159 — 160°. 

u-Chloro-2  :  3  :  5  :  b-tetrabromotolu-^-quinol , 

C0<CBr:ciiP>c(0H)'CI^C1’ 

prepared  by  heating  the  i^-chloride  with  nitric  acid,  crystallises  in 
yellow  needles  melting  at  175 — 176°;  its  acetyl  derivative  crystallises 
in  needles  melting  at  154 — 155°;  both  are  converted  into  the  oxide 
above  described  by  treatment  with  alkalis.  Aniline  converts  the 

tolu-i/f-quinol  into  an  anilide,  C0<CBr=?CBr^>C^0H)’CH2C1  or 

CO<g^gh)lg^r>C(OH)-CH2CI,  which  crystallises  in  yellowish- 

red  needles  melting  at  180 — 181°.  K.  J.  P.  O. 


Derivatives  of  the  Volatile  Nitro resorcinol.  Hugo  Kauffmann 
and  Erwin  de  Pay  ( Ber .,  1906,  39,  323 — 328.  Compare  Abstr., 
1904,  i,  157). — The  hydrochloride  of  2-aminoresorcinol,  C6H>-02N,HC1, 
is  prepared  by  reducing  2-nitroresoreinol  with  tin  and  hydrochloric  acid 
at  85°,  saturating  the  cooled  reaction- product  with  hydrogen  chloride, 
and  recrystallising  the  precipitate  from  concentrated  hydrochloric 
acid ;  it  is  obtained  in  white,  well-formed  crystals.  The  free  base  is 
unstable  and  cannot  be  isolated;  it  reduces  ammoniacal  silver  and 
Fehling’s  solutions,  and  may  be  used  as  a  photographic  developer. 
The  action  of  sodium  nitrite  on  the  cooled  solution  of  the  hydro¬ 
chloride  leads  to  the  formation  of  a  mtfroso-derivative  of  resorcinol 
diazonium  anhydride,  C(.H’gOgNg,  which  crystallises  from  acetone  in 
greyish-green  needles,  begins  to  decompose  at  1 7 6°,  and  explodes  at  195°; 
it  dissolves  in  aqueous  alkali  hydroxides  to  form  red  solutions,  from 
which  it  is  reprecipitated  unchanged  on  acidification. 

Dibenzoyl-2-nitroresorcinol,  formed  from  2-nitroresorcinol  by  the 
action  of  benzoyl  chloride  and  sodium  carbonate,  crystallises  from 
alcohol  in  yellowish-white  needles  and  melts  at  140°  (compare 
Pechmann  and  Obermiller,  Abstr.,  1901,  i,  336).  When  reduced  with 
iron  powder  and  glacial  acetic  acid,  it  yields  2-benzoylaminoresorcinol , 
C6Hg(OH)2*NHBz,  which  crystallises  from  alcohol  in  nacreous  leaflets, 
melts  at  187°,  and  is  soluble  in  aqueous  alkali  hydroxides,  and 

3-benzoxy- 1  -phenylbenzoxazole,  OBz*C6H3<C^^>CPh,  which  crystallises 

from  light  petroleum  in  white  leaflets,  melts  at  140°,  and  is  insoluble 
in  aqueous  alkali  hydroxides. 

When  treated  with  sodium  nitrite  and  dilute  hydrochloric  acid, 
2-benzoylaminoresorcinol  yields  a  mfr’oso-derivative,  C13H10O4N2,  which 
crystallises  in  red  needles,  melts  at  208°,  and  dissolves  without 
decomposing  in  aqueous  alkali  hydroxides. 
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2-Nitroresorcinol  couples  with  1  mol.  of  benzenediazonium  chloride 
in  alkaline  solution  to  form  the  mono-azo-dye,  C12H904N3,  which 
crystallises  from  glacial  acetic  acid  in  dark  red  needles,  melts  at  171°, 
and  is  soluble  in  aqueous  alkali  hydroxides,  forming  orange-red 
solutions. 

The  azo- dye,  C18H1304Y5,  formed  by  coupling  2-nitroresorcinol  with 
2  mols.  of  benzenediazonium  chloride,  crystallises  in  dark  red  needles 
and  commences  to  decompose  at  260° ;  it  dissolves  in  dilute  alkali 
hydroxides  to  form  violet-red  solutions. 

The  nitro-azo-dyes  were  compared  spectroscopically  with  the 
corresponding  resorcinol  dyes  in  sulphuric  acid  and  in  acetone 
solution  containing  4/3  xlO-3  mol.  per  litre.  All  the  solutions 
exhibit  absorption  at  the  violet  end  of  the  spectrum  only ;  with  the 
nitro-dyes,  in  long  layers  (20  cm.),  the  absorption  extends  further  into 
the  yellow  than  with  the  resorcinol  derivatives  ;  the  difference  is 
greatest  with  the  mono-azo-dyes  in  acetone  solution.  The  introduction 
of  a  nitro-group  into  a  resorcinol  azo-dye  is  accompanied  by  a  slight 
increase  in  the  depth  of  colour. 

2-Nitroresorcinol  interacts  with  benzenediazonium  chloride  in  acid- 
alcoholic  solution  to  form  a  substance,  C12H0O4N3,  which  crystallises 
from  glacial  acetic  acid  in  light  red  needles  and  melts  at  175 — 176°. 

G.  Y. 


Action  of  Hydroxylamine  on  Dimethyldihydroresorcin. 

W.  Gittel  ( Chem .  Centr.,  1906,  i,  33 — 35  ;  from  Zeit.  fur  Naturwiss, 
1 77 ,  145 — 173). — Dimethyldihydroresorcin  yields  a  crystalline  and  an 
amorphous  oxime,  both  of  which  have  the  same  molecular  weight. 
Since  the  amorphous  form,  which  is  stable  in  the  presence  of  acids, 
cannot  be  converted  into  a  dioxime,  it  would  appear  to  have  the 

QJJ  _ QQ. 

constitution  of  a  hydroxamic  acid, 

On  the  other  hand,  however,  the  fact  that  both  forms  have  faintly 
acid  properties  renders  it  more  probable  that  they  are  stereoisomerides. 
The  anilino-derivative  of  dimethyldihydroresorcin  only  exists  in  one 
form,  which  resembles  that  of  the  amorphous  oxime;  it  neither  yields 
a  dianilino-derivative  nor  a  dioxime. 

<QJJ  _ QQ 

0H.2'0(N’0H)^>^^2’  PrePared  by 
the  action  of  hydroxylamine  hydrochloride  on  dimethyldihydroresorcin, 
separates  from  ether  in  the  form  of  a  brittle  mass  which  is  soluble  in 
alcohol,  chloroform  or  benzene,  somewhat  soluble  in  a  large  quantity 
of  a  solution  of  sodium  carbonate,  and  very  readily  so  in  potassium 
hydroxide,  acetic  acid,  or  dilute  hydrochloric  acid  ;  it  gives  a  reddish- 
brown  coloration  with  ferric  chloride  and  reduces  Fehling’s  solution 
on  warming.  It  neither  forms  an  oxime  nor  yields  crystalline 
compounds  with  acetic  anhydride  in  presence  of  hydrogen  chloride  or 
concentrated  sulphuric  acid.  The  hydrochloride  of  the  crystalline 
oxime,  C18H1402NC1,  obtained  by  allowing  the  oxime  to  remain  with 
concentrated  hydrochloric  acid  for  six  days,  forms  large  crystals,  melts 
about  152°,  and  is  readily  soluble  in  alcohol  or  water,  but  insoluble  in 
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ether.  It  is  not  readily  attacked  by  concentrated  hydrochloric  acid ; 
its  aqueous  solution  gives  a  yellow  precipitate  with  formaldehyde 
which  melts  at  78 — 80°. 

The  crystalline  oxime  forms  a  white  mass  which  melts  at  115°  and 
is  soluble  in  hot  water,  alkali  hydroxides,  hydrochloric  acid,  or  acetic 
acid  ;  it  reduces  alkaline  solutions  of  copper  or  ammoniacal  solutions  of 
silver  on  warming,  and  gives  a  reddish-brown  coloration  with  ferric 
chloride,  but  is  not  attacked  by  warm  acetic  anhydride.  By  the 
action  of  semicarbazide  in  alkaline  solution,  an  amorphous,  brick-red 
substance  is  formed  which  is  soluble  in  hydrochloric  acid  and 
potassium  hydroxide,  forming  yellow  and  red  solutions  respec¬ 
tively. 

The  dioxime,  (compare  Vorlander, 

Abstr.,  1897,  i,  273),  prepared  from  the  crystalline  oxime  or  from 
dimethyldihydroresorcin,  is  soluble  in  alkali  hydroxides,  hydrochloric 
acid,  or  acetic  acid,  but  is  insoluble  in  a  solution  of  sodium  carbonate ; 
it  reduces  an  alkaline  solution  of  copper,  and  with  ferric  chloride  gives 
a  faint  brown  coloration  which  gradually  becomes  darker.  Benzoyl 
chloride  and  acetic  anhydride  yield  amorphous  products.  The  ethyl 
derivative,  prepared  by  the  action  of  ethyl  iodide  and  sodium  on  the 
dioxime,  separates  as  a  resin  which  is  soluble  in  hydrochloric  or  acetic 
acid,  less  so  in  solutions  of  alkali  hydroxides,  and  insoluble  in  sodium 
carbonate.  The  hydrochloride,  C8H1502N2C1,  forms  highly  refractive, 
colourless  crystals,  which  are  probably  monoclinic  and  are  readily 
soluble  in  alcohol ;  it  becomes  darker  at  175°  and  decomposes  at  185° 


OH 

without  melting.  The  phenylhydrazone,  GMe2<\pu2 


CH2-C(N2HPh) 

is  a  hygroscopic,  bright  yellow  powder,  which  on  exposure  to  air 
becomes  flesh-coloured  to  orange-red  and  melts  and  decomposes  at  158°. 
It  is  soluble  in  alcohol  or  acetone,  sparingly  so  in  chloroform,  and 
insoluble  in  ethyl  acetate,  ether,  carbon  disulphide,  light  petroleum, 
benzene,  hydrochloric  acid,  or  potassium  hydroxide  and  gives  a  slight 
brown  coloration  with  ferric  chloride.  The  alcoholic  solution  forms  a 
deep  blue  coloration  with  dilute  nitric  acid  and  becomes  green  when 
warmed  with  dilute  sulphuric  acid.  When  concentrated  hydrochloric 
acid  is  poured  over  the  phenylhydrazone,  a  white  substance  is  obtained 
which  becomes  dark  at  170°  and  melts  at  181°.  When  treated  with  dry 
hydrogen  chloride,  the  phenylhydrazone  becomes  emerald-green,  but  by 
the  action  of  the  gas  on  the  powder  suspended  in  chloroform  or  ethyl 
acetate,  the  liquid  changes  to  bluish-green,  bright  blue,  and  finally  to 
greyish-blue  or  violet,  and  a  compound,  C23H13N5C1  (?),  is  formed,  the 
phenylhydrazone  being  partially  decomposed  and  dimethyldihydro¬ 
resorcin  regenerated ;  the  compound  forms  a  white  powder  which,  on 
exposure  to  the  atmosphere,  partially  becomes  blue.  By  the  action  of 
concentrated  alkaline  solutions,  orange-red  flakes  are  formed,  which 
rapidly  become  scarlet  and  dissolve  in  alcohol,  forming  an  orange-red 
solution.  When  the  solution  is  treated  with  hydrochloric  acid,  it 
becomes  green,  then  blue,  and  finally  olive-green,  and  an  amorphous, 
flocculent  precipitate  is  formed ;  ammonia  restores  the  orange-red 
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colour  of  the  solution.  By  the  action  of  dilute  nitric  acid,  a  blackish- 
brown  dye  is  formed,  and  when  treated  with  a  small  quantity  of 
concentrated  sulphuric  acid  a  product  is  obtained  which  is  possibly  a 
sulphonic  acid.  Anilinodimethyldihydroresorcin, 

CMe2<CH2-C(NHPh)^CH  » 

separates  from  its  alcoholic  solution  in  white  crystals,  melts  at  181°,  is 
readily  soluble  in  alcohol,  chloroform,  or  glacial  acetic  acid,  less  so  in 
hydrochloric  acid,  sparingly  soluble  in  acetone,  ether,  or  light 
petroleum,  and  insoluble  in  potassium  hydroxide ;  it  gives  a  wine-red 
coloration  with  ferric  chloride  and  a  blackish-brown  dye  is  formed  by. 
the  action  of  nitrous  acid. 

The  hydrochloride,  CuHlgONCI,  prepared  by  passing  hydrogen 
chloride  into  a  solution  of  the  anilino-derivative  in  chloroform,  is  a 
white  substance  which  crystallises  from  alcohol,  sinters  at  205°,  and 
melts  at  214 — 217°.  The  acefocey-derivative  separates  from  ethyl 
acetate  in  the  form  of  a  yellow,  crystalline  mass  which  sinters  at  57° 
and  melts  at  62° ;  it  is  readily  soluble  in  alcohol,  ether,  chloroform,  or 
light  petroleum,  less  so  in  hydrochloric  acid  in  presence  of  alcohol, 
and  only  sparingly  so  in  potassium  hydroxide.  It  does  not  give  a 
reaction  with  ferric  chloride,  but  is  decomposed  by  concentrated 
hydrochloric  acid  at  the  ordinary  temperature. 

The  o-toluidino-derivaitivo,  C15H]9ON,  crystallises  from  aqueous 
alcohol  in  slender  needles,  melts  at  135°,  and  gives  a  reddish-brown 
coloration  with  ferric  chloride.  The  hydrochloride,  C15H20ONC1, 
separates  from  the  alcoholic  solution  in  white  crystals,  sinters  at  204°, 
and  melts  at  208° ;  when  treated  with  water,  it  becomes  yellow  and  is 
apparently  decomposed.  The  p-£o£m’cZmo -derivative  crystallises  from 
alcohol  and  melts  at  202°  ;  the  hydrochloride  forms  strongly  etched 
crystals,  is  soluble  in  alcohol,  sinters  at  197°,  and  becomes  dark  and 
melts  at  206 — 210°.  The  a-naphthylamino -derivative  separates  from 
the  alcoholic  solution  in  a  greyish-white,  crystalline  form,  melts  at 
175°,  and  gives  a  blood-red  coloration  with  ferric  chloride ;  the  hydro¬ 
chloride  forms  rectangular  crystals,  melts  at  226 — 230°,  is  soluble  in 
alcohol  or  chloroform,  insoluble  in  ether,  and  gives  a  reddish-brown 
coloration  with  ferric  chloride. 

It  is  probable  that  phenyldihydroresorcin  also  forms  two  isomeric 
oximes.  The  greasy,  yellow  substance  which  is  obtained  together 
with  a  resinous  product  by  the  action  of  hydroxylamine  hydrochloride 
on  phenyldihydroresorcin  melts  at  95 — 103°,  is  soluble  in  alcohol  (com¬ 
pare  V  orlander,  loc.  cit.),  and  reduces  Fehling’s  solution  on  warming ;  its 
solution  in  hydrochloric  acid  is  yellow  and  in  alkali  red.  The  main 
product  of  the  reaction,  however,  forms  a  white,  resinous  mass 
which,  on  exposure  to  the  atmosphere,  becomes  successively  yellow, 
orange,  and  brown.  With  glacial  acetic  acid,  it  yields  a  small  quantity 
of  a  substance  which  melts  at  185 — 187°  and  is  readily  soluble  in 
potassium  hydroxide,  but  only  sparingly  so  in  hydrochloric  acid  or  a 
solution  of  sodium  carbonate  ;  by  the  action  of  acetic  anhydride  and 
dry  hydrogen  chloride,  a  portion  probably  is  converted  into  the  crystal¬ 
line  oxime  which  melts  at  79 — 82°.  E.  W.  W. 
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Action  of  Bromine  and  Chlorine  on  Phenols.  Substitution  Pro¬ 
ducts.  ^-Bromides  and  ^-Chlorides.  XIV.  Action  of  Bromine 
on  jO-Diphenoldimethylmethane.  ^-Bromides  and  Quinones 
of  p-iso Propylphenol.  Theodor  Zincke  and  Max  GrUters  ( Annalen , 
1905,343,  75—99.  Compare  Abstr.,  1904,  i,  41,  401,  1005;  1905, 
i,  55,  342). — The  j^-bromide  of  isopropylphenol  is  obtained  from 
diphenoldimethylmethane,  which  readily  decomposes  into  phenol  and 
isopropylphenol. 

p -Diphenoldimethylmethane,  CMe2(C6H4*OH)2,  is  prepared  by 
warming  a  mixture  of  phenol,  acetone,  and  concentrated  hydrochloric 
acid  for  three  days  and  then  treating  the  mixture  with  40  per  cent, 
acetic  acid ;  it  crystallises  in  colourless  needles  or  prisms  melting  at 
152—153°. 

3:5:3':  b'-Tetrabromo-p-diphenoldirnethyl  methane, 
CMe2(C6H2Br2-OH)2, 

prepared  by  the  action  of  bromine  in  acetic  acid  on  the  compound 
last  mentioned,  crystallises  in  prisms  or  spikes  melting  at  162 — 163° 
and  is  soluble  in  alkali  hydroxides  without  decomposition  ;  the  acetyl 
derivative  crystallises  in  needles  melting  at  169 — 170°.  When  a 
solution  of  the  tetrabromide  in  acetic  acid  is  treated  with  solid  sodium 
nitrite  at  the  ordinary  temperature,  two  atoms  of  bromine  are 
replaced  by  nitro-groups,  a  3  :  ?>' -dibromo-b  :  b'-dinitro-p-diphenoldi- 
methylmethane,  C15H1206N2Br2,  being  formed  ;  it  crystallises  in  yellow 
needles  melting  at  176°,  and  yields  red  ammonium  and  alkali 
salts  ;  its  acetyl  derivative  crystallises  in  yellow  needles  melting  at 
196—197°. 

xp-p-Tribromoisopropylletrabromophenol  ( \pheptabromo-p-isopropyl - 

phenol),  CO<\Qg^-QgP>CH[*CBrMe'CHBr2,  is  formed  together 

with  tribromophenol  when  the  tetrabromide  described  above  is  heated - 
with  bromine  at  100°  ;  it  crystallises  in  prisms  melting  and  decompos¬ 
ing  at  182 — 183°,  and  when  treated  with  acetone  is  immediately 
converted  into  hexabromoquinone;  with  acetic  anhydride  attheordinary 
temperature,  a  heptabromoacetyl  derivative  is  produced,  and  at  a  higher 
temperature  the  pentabromoacetyl  derivative.  Acetylheptabromo-p-iso- 
propylphenol ,  CnH702Br7,  crystallises  in  colourless  needles  melting  at 
166°,  and  by  alcoholic  potash  is  converted  into  hexabromoisopropenyl- 
phenol. 

p-Dibromo\?,oproi » ylidenetetrabromoquinone  (hexabromoisopropylidene- 

quinone),  CO<Cq  ^•Qg^>C.'CMe*CHBr2,  is  prepared  by  slowly 

adding  water  to  ai  acetone  solution  of  the  heptabromide,  and  crystal¬ 
lises  in  yellow  needles  or  prisms  melting  at  185°.  When  treated  with 
acetic  anhydride  in  the  presence  of  sulphuric  acid  at  the  ordinary 
temperature,  it  is  converted  into  p-a-dibromo$-acetoxy\mpropyltetra- 
bromophenyl  acetate,  OAc*C6Br4,CMe(OAc)*CHBr2,  which  crystallises 
in  prisms  melting  at  144 — 145°;  when  hydrolysed,  it  yields  not  the 
corresponding  phenol  but  hexabromoisopropenylphenol.  The  cor¬ 
responding  phenolalcohol  is  formed  in  small  quantity  when  the  quinone 
is  treated  with  sulphuric  acid  in  acetic  acid  solution,  and  crystallises 
in  needles  melting  at  114 — 117°.  It  readily  loses  water,  forming  the 
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propenyl  derivative.  p-Dib'omoisopropenyltetrabromophenol  ( hexabromo - 
p-iso propylenephenol),  OH*C6Br4-CMelCBr2,  formed  by  hydrolysing  the 
heptabromo-acetate  in  alcoholic  solution  or  by  reduction  of  the 
quinone  with  an  alkaline  solution  of  stannous  chloride,  crystallises  in 
colourless  needles  melting  at  134 — 135°;  it  yields  a  sparingly  soluble 
sodium  salt,  and  is  again  converted  into  the  i//-heptabromide  by  hydro- 
bromic  acid  in  acetic  acid  solution.  The  acetyl  derivative  crystallises 
in  monoclinic  prisms  melting  at  114 — 115°.  Tp-Bromoisopropenyltetra- 
bromophenol  (pentabromo-ip-isopropylenejrfienol),  OH*C6Br4’CMeICHBr, 
prepared  from  the  hexabromoisopropylidenequinone  by  keeping  its 
acetone  solution  or  by  reducing  the  hexabromoquinone  with  stannous 
chloride  in  acetic  acid  solution,  crystallises  in  needles  melting  at 
88 — 89° ;  it  yields  a  crystalline  sodium  salt,  is  converted  by  bromine 
into  the  heptabromo-i/^-bromide,  and  with  nitric  acid  yields  a  crystalline 
product.  Its  acetyl  derivative  crystallises  in  monoclinic  prisms 
melting  at  126 — 127°,  and  is  formed  when  the  heptabromo-i^-bromide 
or  hexabromoquinone  is  boiled  with  acetic  anhydride.  K.  J.  P.  O. 

The  Isomeric  Nitroso-orcinols.  Arthur  Hantzsch  and  C.  H. 
Sluiter  ( Ber .,  1906,  39,  162 — 166.  Compare  Henrich,  Abstr.,  1900, 
i,  163,  436;  1901,  i,  464;  Hantzsch  and  Voegelen,  1902,  i,  260). — 
Henrich’s  yellow,modification  of  nitroso-orcinol  crystallises  from  alcohol 
in  yellowish-brown  needles,  decomposes  at  163°,  and  has  A=0’037. 
Its  aqueous  solution  has  an  orange-yellow  colour.  The  red  modification 
crystallises  from  boiling  benzene  and  has  a  transition  temperature 
124 — -125°  and  A=0-051.  Its  aqueous  solutions  are  orange-red  in 
colour,  and  are  perfectly  stable  when  the  compounds  are  pure,  other¬ 
wise  there  is  a  tendency  to  the  formation  of  an  equilibrium  mixture 
of  the  two  ;  the  point  of  equilibrium  is  not  reached,  however,  even  at 
the  end  of  several  weeks.  The  addition  of  alcohol  immediately  causes 
the  equilibrium  to  be  attained,  solutions  of  both  substances  then  have 
the  same  conductivity.  Baising  the  temperature  to  50°  does  not 
produce  the  change  of  the  one  form  into  the  other.  Both  modifications 
yield  the  same  potassium  or  ammonium  salt.  These  facts  are  in 
harmony  with  Henrich’s  constitutional  formulae, 

oh-n:c<^qI!^>co  oh-n:c<^^!:^>c-oh 

Red.  Yellow. 

J.  J.  s. 

Replacement  of  the  Acetyl  Group  by  Methoxyl  under  the 
Action  of  Diazomethane.  Josef  Herzig  and  J.  Tichatschek  (Ber., 
1906,  39,  268). — When  triacetylpyrogallol  is  exposed  to  the  action  of 
diazomethane  at  the  ordinary  temperature  for  forty-eight  hours,  the 
product  is  found  to  contain  10'4  per  cent,  of  methoxyl.  The  acetyl 
derivative  of  phloroglucinol  diethyl  ether  is  under  similar  conditions 
converted  almost  completely  into  phloroglucinol  methyl  diethyl  ether. 

W.  A.  D. 

Peculiar  Behaviour  of  Hexabromodireeorcinol  in  Alkaline 
Solution.  Heinrich  Becbhold  (Beit.  JElektrochem.,  1905,  11, 

845 — 846). — When  dissolved  in  less  than  2 ‘5  molecules  of  alkali 
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hexabromodiresorcinol  oxidises  in  presence  of  the  atmosphere  to  a  blue 
colouring  matter,  when  more  alkali  is  used  the  solution  remains 
unchanged.  The  different  ionisation  in  the  two  cases  is  suggested  as 
the  cause  of  the  difference.  T.  E. 


a-  and  /3-Campholytic  Alcohols.  Gustave  Blanc  ( Compt .  rend., 
1906,  142,  283—285.  Compare  Abstr.,  1900,  i,  581 ;  1905,  i,  11).— 
Dihydro- (3-campholyl  alcohol,  C8H15*CH2*OH, obtained  by  reducing  ethyl 
/3-campholytate  or  the  corresponding  amide  with  alcohol  and  sodium  is 
a  colourless,  viscous  liquid  which  boils  at  198°,  has  a  sp.  gr.  0*9056  at 
21*50/4°,  and  nD  1*4641  at  21*5°.  The  pyruvate,  C8H15*CH2-OCOCOMe, 
is  a  mobile  liquid  boiling  at  140 — 142°  under  17  mm.  pressure  and  has 
an  agreeable  penetrating  odour ;  the  semicarbazone  crystallises  from 
alcohol  and  melts  at  158°;  the  chloride,  C8H15*CH2C1,  boils  at  175°. 

a-Campholyl  alcohol,  H  2'>CH,CH2*OH,  obtained  by  reduc- 

CM  U.fcL.2 

ing  the  ethyl  ester  or  the  amide  of  a-campholytic  acid  with  alcohol  and 
sodium,  is  a  viscous  liquid  boiling  at  200°  and  having  a  sp.  gr.  0*9273  at 
23740  and  nD  1*4762  at  23°;  the  pyruvate,  C8H13,CH.2,0*C0*C0Me, 
boils  at  143 — 144°  under  17  mm.  pressure ;  the  semicarbazone  melts  at 
137°.  M.  A.  W. 


Cholesterol.  V.  Adolf  Windaus  (Her.,  1906,  39,  518 — 523. 
Compare  Abstr.,  1904,  i,  49,  667,  1010;  1905,  i,  128;  Diels  and 
Abderhalden,  Abstr.,  1904,  i,  880). — Chromic  acid  and  acetic  acid  at 
70°,  or  sulphuric  acid  and  potassium  permanganate  in  the  cold, 
oxidise  dibromocholesterol  to  dibrouiocholestenone,  which  is  reduced 
to  cholestenone  by  zinc  dust  and  acetic  acid.  Cholestenone  gives  a 
rose-red  coloration  with  concentrated  nitric  acid ;  when  heated  on  the 
water-bath  with  a  mixture  of  equal  volumes  of  acetic  acid  and  nitric 
acid  of  sp.  gr.  1*4,  it  yields  a  miro-derivative,  probably  C27H4lOeN3, 
which  crystallises  from  acetone  in  glassy  leaflets  melting  at  194—195°. 
Cholestenone  is  stable  towards  a  3  per  cent,  alcoholic  solution  of 
hydrogen  chloride,  a  10  per  cent,  alcoholic  solution  of  potassium 
hydroxide,  or  towards  diethylamine ;  when  heated  at  210 — 220°  with 
piperidine,  it  yields  a  substance,  C32H51N  or  C32H53N,  which  forms  large 
crystals  melting  at  159°. 

Cholestenone  is  probably  not  an  a/3-unsaturated  ketone,  since  its 
reduction  by  sodium  amalgam  in  95  per  cent,  alcoholic  solution  gives 
an  unsaturated  pinacone,  C64H8602  or  C54H90O2,  crystallising  in  needles 
which  sinter  and  melt  at  221°  (compare  Harries,  Abstr.,  1904,  i,  427). 
With  acetic  anhydride,  the  pinacone  yields  a  hydrocarbon,  C54H82  or 
C54H80  (compare  Lieben,  Abstr.,  1905,  i,  167).  The  same  hydrocarbon 
seems  to  be  produced  by  the  reduction  of  cholestenone  with  zinc  dust 
and  alcoholic  hydrogen  chloride,  and  in  the  reduction  of  dibromo- 
cholestenone.  C.  S. 


Ergosterol.  D.  Ottolenghi  (Alii  R.  Accad.  Lincei,  1905,  [v],  14, 
ii,  697 — 705.  See  this  vol.,  ii,  202). 


ORGANIC  CHEMISTRY. 


175 


Action  of  Ethylene  Dibromide  on  Ethyl  Sodiocyanoacetate. 

L^once  Barthe  {Bull.  Soc.  chim.,  1906,  [iii],  35,  40 — 47.  Compare 
Abstr.,  1894,  i,  492). — The  author  has  repeated  the  work  of  CarpeDter 
and  Perkin  (Trans.,  1899,  75,  924)  and  generally  confirmed  their 
observations. 

CH 

Ethyl  cyanotrimethylenecar  boxy  late,  i  2^>C(CN)*C02Et,  boils  at 

Cxlg 

137°  under  80  mm.  pressure  and  is  hydrolysed  by  hydrogen  chloride 
in  presence  of  alcohol  to  ethyl  trimethylenedicarboxylale, 

CTT 

^H>C(C02Et)2, 

which  is  a  colourless,  oily  liquid  and  boils  at  130°  under  70  mm. 
pressure.  The  author  cannot  confirm  Carpenter  and  Perkin’s  state¬ 
ment  that  ethyl  cyanotrimethylenecarboxylate  is  hydrolysed  by 
potassium  hydroxide  in  alcohol  to  the  corresponding  cyano-acid,  but  a 
small  yield  of  the  latter  was  obtained  by  adding  metallic  sodium  to  a 
solution  of  the  ester  in  alcohol.  The  magnesium  salt  crystallises  with 
H2°. 

The  crystalline  accessory  substance  melting  at  119°  obtained  by 
Carpenter  and  Perkin  (loc.  cit.),  and  which,  since  it  yielded  adipic  acid 
on  hydrolysis,  they  regarded  as  ethyl  aS-dicyanovalerate,  furnished 
malonic  acid  when  hydrolysed  with  hydrochloric  acid.  Hydrolysis 
carried  out  with  other  agents  gave  the  present  author  inconclusive 
results.  T.  A.  H. 


Terpenes  and  Ethereal  Oils.  LXXIV.  cycdoHexanone. 
Otto  Wallach  ( Annalen ,  1905,  343,  40 — 53). — This  paper  contains 
in  part  an  account  of  work  previously  published,  together  with  cor¬ 
rections  and  amplifications. 

cu/cfoHexanoneisooxime,  I  2  yields  on  hydrolysis 

O  Xl  2 

c-aminohexoic  acid,  NHg'CH^CH^'COgH,  which  is  oxidised  by 
alkaline  permanganate  to  normal  adipic  acid.  Suberonefsooxime 
similarly  yields  £-aminoheptoic  acid,  which  is  oxidised  to  pimelic 
acid. 


On  reducing  the  hexanonefsooxime  with  sodium  in  amyl  alcohol 
solution,  unsaturated  fatty  acids  are  majnly  formed  together  with 
cyclo hexylamine  (not,  as  was  expected,  hexamethyleneimine,  Abstr., 
1905,  i,  826),  C6Hu'NH2,  which  is  an  oil  boiling  at  135 — 138°  and 
having  a  sp.  gr.  0’863  and  nD  1  4575  at  24°.  The  hydrochloride 
melts  at  203 — 204°,  the  benzoyl  derivative  at  14  9°,  the  carbamide  at 
195 — 196°,  and  the  methiodide  at  260°.  The  amine  is  probably  formed 
from  the  hexamethyleneimine  by  fission  into  an  intermediary  acyclic 
compound,  which  by  renewed  ring  formation  passes  into  cyclo- 
hexylamine.  Some  hexamethyleneimine  seems  to  be  present  in  the 
more  volatile  fractions. 


When  €-aminohexoic  acid  is  oxidised  with  nitric  acid,  e-hydroxy- 
hexoic  acid  is  formed.  The  latter  loses  water,  forming  a  mixture  of 
A5-  and  Av-hexenoic  acids. 


Tetrahydrobenzene  forms  a  nitrosochloride  when  a  solution  of  the 
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hydrocarbon  in  acetic  acid  is  treated  successively  with  ethyl  nitrite 
and  concentrated  hydrochloric  acid.  The  nitrosochloride  is  an  un¬ 
usually  stable  substance. 

l-MethylcycZohexane-2-one  is  prepared  from  A1-tetrahydrotoluene 
which  can  now  be  easily  obtained  by  Grignard’s  method  from  methyl 
iodide  and  cyc/ohexanone ;  this  reaction  first  yields  1-methylcycZo- 
hexane-l-ol.  The  latter  is  then  dehydrated. 

[With  Eduard  Isaac.] — Ethyl  cyclo hexanolacetate, 

0H2<CH2’cH2>C(°H)'CH2'C02Et> 
is  prepared  from  cyclohexanone  and  ethyl  bromoacetate  by  the  agency 
of  magnesium.  It  passes  readily  by  loss  of  water  into  ethyl  cyclo- 
hexeneacetate,  which  on  hydrolysis  yields  cye/ohexeneacetic  acid, 

ch2<ch^h^c'ch2*co2h  °r  cH2<cH2:ci2>c:CH-c°2H’ 

melting  at  37 — 38°  and  boiling  at  140°  under  12  mm.  pressure.  It 
takes  up  bromine  in  ethereal  solution,  giving  dibromocycfohexaneacetic 
acid,  C6H1202Br2,  which  crystallises  in  prisms  melting  at  119 — 120° 
and  is  converted  into  an  oil  on  treatment  with  alkali  carbonates. 

When  cycZohexeneacetic  acid  is  oxidised  at  0°  by  permanganate,  a 
cyclohexanone  is  not  formed,  but  a  compound  with  seven  carbon  atoms 
which  is  not  an  aldehyde.  K.  J.  P.  0. 

5-Bromo-2  aminobenzoic  Acid  and  Certain  Derivatives. 

Marston  T.  Bogert  and  William  F.  Hand  («/".  Amer.  Chem.  Soc., 
1905,  27,  1476 — 1484). — 5-Bromo-2-acetylaminobenzoic  acid  (5-bromo- 
acetylanthranilic  acid)  (Jackson,  Abstr.,  1881,  735)  was  prepared  by 
the  direct  bromination  of  acetylanthranilic  acid,  by  the  oxidation  of 
5-bromo-o-acetyltoluidine,  and  by  the  hvdrolysis  of  5-bromoacetyl- 
anthranil;  it  crystallises  in  transparent,  six-sided,  microscopic  prisms  and 
melts  at  222 — 223°  (corr.).  The  barium  salt  was  prepared.  5-Bromo-2- 
aminobenzoic  acid  melts  at  219 — 220°  (corr.),  and  not  at  21 1’5 — 212°  as 
stated  by  Alt  (Abstr.,  1889,  987) ;  its  hydrochloride  and  barium  salt  are 
described.  5 -Brovioacetylanthranil  crystallises  in  colourless  scales  and 
melts  at  131°  (corr.).  b-Bromo-'2-acetylaminobenzonitrile,  obtained  by 
the  action  of  bromine  on  acetylaminobenzonitrile,  forms  six-sided 
prisms,  melts  at  158°  (corr.),  and  is  easily  soluble  in  alcohol,  acetone, 
ethyl  acetate,  hot  benzene,  or  chloroform,  and  sparingly  so  in  water. 

E.  G. 

Stereoisomeric  Cinnamic  Acids.  Emil  Erlenmeyer,  jun. 
(Her.,  1906,  39,  285 — 292.  Compare  Abstr.,  1905,  i,  892  ;  this  vol., 
i,  21). — Synthetically  prepared  cinnamic  acid  gives  with  brucine  in 
alcoholic  solution  three  different  brucine  salts  of  the  same  composition, 
melting  at  135°,  113°,  and  107°  respectively.  Cinnamic  acid  from 
storax  gives  only  the  brucine  salt  melting  at  135°,  which  in  1  per 
cent,  alcoholic  solution  is  optically  inactive.  The  salt  melting  at  113° 
in  1  per  cent,  alcoholic  solution  has  [a]D—  12’5°.  Cinnamic  acid  from 
storax  has  a  solubility  in  absolute  alcohol  of  12*72  grams  per  100  c.c., 
whilst  synthetical  cinnamic  acid  has  a  somewhat  greater  solubility, 
namely,  13’88  grams  per  100  c.c.;  the  two  acids  show  a  strikingly 
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different  behaviour  when  reerystallised  from  alcohol.  Cinnamic  acid 
from  storax  is  converted  into  synthetical  cinnamic  acid  when  heated 
for  ten  hours  with  concentrated  sodium  hydroxide.  All  three  of  the 
brucine  salts  separated  from  alcohol  give,  on  crystallisation  from 
benzene,  the  same  product,  C9H802,C23H2604Na,C6H6,  melting  at 
92 — 93°  ;  but  on  volatilising  the  benzene  of  crystallisation  at  70 — 80°, 
the  differences  between  the  salts  reappear. 

On  combining  synthetical  cinnamic  acid  with  ^-isodiphenyloxyethyl- 
amiue  and  crystallising  from  alcohol,  two  different  salts  containing 
alcohol  of  crystallisation  are  obtained  ;  the  more  soluble  salt  melts, 
when  the  alcohol  has  been  expelled,  at  128°,  and  in  1  per  cent,  alcoholic 
solution  gives  [a]D-46‘5°;  the  less  soluble  salt  melts  at  136 — 137° 
and  has  [a]D  -  63'5°.  From  d-isodiphenyloxyethylamine  and  synthet¬ 
ical  cinnamic  acid,  two  analogous  salts  are  obtained,  melting  at 
136°  and  128°  with  nearly  corresponding  dextro-rotations. 

With  storax  cinnamic  acid,  ^-fsodiphenyloxyethylamine  gives  only  a 
salt  containing  2EtOH,  which,  when  dried  in  the  air,  melts  at  75 — 80°, 
and  when  dried  at  80°melts  at  1 28° ;  in  1  per  cent,  alcoholic  solution  it  has 
[a]D-44'4°.  With  the  same  acid,  d-isodiphenyloxyethylamine  gives  a 
salt  melting  at  130 — 132°  when  dried  in  the  air,  and  at  136°  when 
dried  at  80° ;  in  1  per  cent,  alcoholic  solution,  it  has  [a]D  +  64°. 

Storax  cinnamic  acid  thus  seems  to  be  a  component  of  synthetical 
cinnamic  acid.  The  cases  which  the  author  has  dealt  with  seem  to 
point  to  the  existence  of  a  new  class  of  stereoisomerism  ;  its  nature  is 
briefly  discussed.  W.  A.  D. 

Action  of  Pyridine  on  Salicyl  Chlorides.  Richard  B.  Earle 
and  H.  Louis  Jackson  (J.  Amer.  Chem.  Soc.,  1906,  28,  104 — 114). — 
When  pyridine  is  added  to  a  solution  of  3  :  5-dichlorosalieyl  chloride, 
dichlorosalicylide,  (C7H202C19)4,  corresponding  with  the  salicylide 
described  by  Anschutz  (Abstr.,  1893,  i,  165),  is  produced,  which  is 
insoluble  in  the  usual  solvents  but  is  soluble  in  hot  anisole  or  hot 
nitrobenzene,  separates  from  the  latter  solvent  in  short,  prismatic 
crystals,  melts  and  decomposes  at  about  330°,  and  is  very  stable ;  it  is 
very  slowly  attacked  by  aqueous  potassium  hydroxide,  but  is  readily 
hydrolysed  by  alcoholic  potassium  hydroxide.  The  molecular  weight 
was  determined  in  boiling  anisole  ;  the  constant  K  for  this  solvent  was 
found  to  be  4502  (calculated,  A’’=4595). 

3  : 5 -Dibromosalicyl  chloride ,  obtained  by  the  action  of  phosphorus 
pentachloride  on  3  : 5-dibromosalicylic  acid,  crystallises  from  light 
petroleum  and  melts  at  83 — 85°.  When  pyridine  is  added  to  a  solution 
of  the  chloride  in  light  petroleum,  cooled  to  —  6°,  a  precipitate  is  pro¬ 
duced  which  is  probably  a  mixture  of  substances.  On  adding  pyridine 
to  a  solution  of  the  chloride  in  acetone,  cooled  to  -  16°,  a  precipitate 
is  obtained  which  has  no  definite  melting  point  and  is  easily  soluble  in 
chloroform  or  benzene  ;  a  cryoscopic  determination  of  the  molecular 
weight  in  benzene  solution  indicated  that  the  substance  was  a 
heptasalicylide,  but  it  is  possible  that  its  complexity  changes  on  solu¬ 
tion.  The  lack  of  a  definite  melting  point  suggested  that  changes 
take  place  in  the  molecular  weight  of  the  substance,  and  its  behaviour 
on  heating  was  therefore  studied  by  means  of  a  dilatometer ;  it  was 
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found  that  the  substance  behaves  normally  from  75°  to  110°,  contracts 
slowly  at  a  constant  rate  from  110°  to  170°,  and  expands  at  a  rapidly 
increasing  rate  from  170°  to  200°. 

It  was  observed  that  during  the  action  of  pyridine  on  each  chloride 
the  solution  at  first  became  bright  yellow,  but  rapidly  faded,  the  dura¬ 
tion  of  the  colour  varying  with  different  solvents ;  a  table  is  given 
recording  the  number  of  seconds  during  which  the  colour  lasted  in 
various  solvents.  The  colour  remained  longest  in  a  xylene  solution, 
lasting  in  this  case  for  about  a  minute. 

On  adding  organic  bases  to  the  coloured  solution,  colourless  precipi¬ 
tates  are  produced  which  are  at  present  under  investigation. 

E.  G. 

Action  of  Zinc  on  a  Mixture  of  Cinnamaldehyde  and  Ethyl 
a-Bromopropionate.  L.  Baidakowsky  (J.  Russ.  Phys.  Chem.  Soc., 
1905,  37,  896 — 902). — The  action  of  a  freshly-prepared  zinc-copper 
couple  on  a  mixture  of  cinnamaldehyde  and  ethyl  a-bromopropionate 
in  an  atmosphere  of  carbon  dioxide  proceeds  according  to  the  equations  : 
(1)  CHMeBr-C02Et  +  Zn  =  BrZn-CHMe-C02Et;  (2)  CHPh:CH-CHO 
+  BrZn-CHMe-C02Et  =  CHPh:CH-CH(OZnBr)-CHMe-C02Et,  which 
is  decomposed  by  water,  giving 

ZnBr(OH)  +  EtOH  +  CHPh:CH>CH(OH)-CHMe*C02Et. 

This  ester  could  not  be  distilled  unchanged,  and  on  hydrolysis  with 
10  per  cent,  potassium  hydroxide  or  sulphuric  acid  solution  it  yields 
cinnamenylcrotonic  acid,  CHPh;CH>CH!CMe-C02H.  If,  however, 
the  ester  is  hydrolysed  with  cold  5  per  cent,  barium  hydroxide  solu¬ 
tion,  the  barium  salt,  Ba(C12H1303)2,2|H20,  is  obtained  as  silvery 
leaflets  and  yields  the  acid,  C12H1403,  in  a  syrupy  form ;  on  boiling 
the  latter  with  10  per  cent,  sulphuric  acid  solution,  it  yields  a 
lactone,  cinnamenylcrotonic  acid,  and  the  unsaturated  hydrocarbon, 
CHPh!CH’CH!CHMe,  isolated  by  Markownikoff  (Abstr.,  1886,  1015) 
from  Caucasian  naphtha. 

Cinnamenylcrotonic  acid  combines  with  bromine  (4  atoms)  giving  a 
compound  which  melts  and  decomposes  at  about  130°  and  is  readily 
soluble  in  alcohol,  ether,  or  benzene,  and  slightly  so  in  light  petroleum. 

T.  H.  P. 

Action  of  Zinc  on  a  Mixture  of  Salicylaldehyde  and 
Ethyl  a-Bromopropionate.  Synthesis  of  a-Methylcoumarin. 
L.  Baidakowsky  ( J .  Russ.  Phys.  Chem.  Soc.,  1905,  37,  902 — 905). — 
The  action  of  zinc  or  of  a  zinc-copper  couple  on  a  mixture  of  salicyl¬ 
aldehyde  and  ethyl  a-bromopropionate  should  give  the  ester, 
0H-C6H4-CHMe-C02H, 

but  the  ester  obtained  could  not  be  purified  as  it  decomposed  on  distil¬ 
lation,  giving  salicylaldehyde  and  a-methylcoumarin.  T.  H.  P. 

Preparation  and  Properties  of  /3-Cumenyl-a-ethylhy dr- 
acrylic  Acid.  A.  Kalischeff  (J.  Russ.  Phys.  Chem.  Soc.,  1905,  37, 
905 — 910). — The  action  of  zinc  on  a  mixture  of  cuminaldehyde  and 
ethyl  a-bromobutyrate  yields  ethyl  /?-cumenyl-a-ethylhydracrylate, 
which,  on  hydrolysis  with  sodium  hydroxide  and  decomposition  of  the 
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sodium  salt  with  dilute  mineral  acid,  yields  (i-cUmenyl-a-ethylhydr- 
ocrylic  acid,  C3H7‘C6H4,CH(0H)*CHEt,C02H,  in  two  modifications, 
one  soluble  and  the  other  insoluble  in  light  petroleum.  The  latter 
separates  from  benzene  or  aqueous  alcohol  in  small  crystals  melting  at 
124'5 — 125'5°;  its  sodium,  barium  (4fl20),  calcium  (4H20),  and  silver 
salts  were  prepared  and  analysed.  On  distillation  with  dilute  sulphuric 
acid,  this  acid  loses  water  and  carbon  dioxide,  yielding  isopropyl- 
butenylbenzene,  C3H7*C6H4*CH!CHEt.  T.  H.  P. 

Carboxylation  of  Phenols  by  means  of  Carbon  Dioxide. 
II.  /3-Naphthol-l -carboxylic  Acid.  Sijbe  Tijmstra,  jun.,  and 
B.  G.  Eggink  ( Ber .,  1906,  39,  14 — 16.  Compare  Abstr.,  1905,  i, 
439). — A  modified  method  is  described  of  preparing  pure  sodium 
/3-naphthoxide.  When  heated  with  an  excess  of  carbon  dioxide  at 
110 — 120°,  it  is  converted  into  /3-sodoxy naphthoic  acid, 
ONa*C10H6*CO2H, 

which  differs  from  sodium  /3-hydroxynaphthoate,  OH'C^Hg’COgNa, 
in  that  it  is  capable  of  absorbing  nearly  one  equivalent  of  dry 
ammonia. 

2 -Hydroxy naphthoic  acid  [/3-naphthol-l-carboxylic  acid]  melts  when 
quickly  heated  at  156°,  liberating  gas,  and  decomposes  into  naphthol 
and  carbon  dioxide  when  boiled  with  water  ;  the  acid  contains  a  small 
quantity  of  water  as  represented  by  the  formula  4CnH803,H20. 

T.  M.  L. 

Isomerism  and  Tautomerism.  Arthur  Michael  {Ber.,  1906, 
39,  203 — 211). — A  discussion  of  the  constitutions  of  ethyl  formyl- 
phenylacetate,  oxalacetic  acid  and  its  esters,  and  of  dibenzoylacetyl- 
methane.  When  carbon  dioxide  is  passed  into  a  solution  of  the 
sodium  derivative  of  ethyl  formylphenylacetate,  an  oil  is  precipitated 
which  quickly  changes  to  a  solid  melting  at  about  50°.  Using  sulphuric 
acid  of  sp.  gr.  of  at  least  1'36  as  the  precipitant,  a  solid  is  at  once 
obtained  which  melts  at  98 — 100°.  The  use  of  a  weaker  solution  of 
sulphuric  acid  causes  the  separation  of  an  oil  which  changes  somewhat 
slowly  to  a  solid  which  melts  between  60°  and  90°  and  appears  to  be 
a  mixture  of  the  forms  melting  respectively  at  50°  and  100°.  The 
modification  melting  at  50°  is  more  soluble  and  is  more  easily  trans¬ 
formed  into  the  liquid  tautomeride  than  is  the  form  which  melts 
at  100°. 

The  use  of  phenylcarbimide  (Wislicenus,  Abstr.,  1896,  i,  552)  to 
differentiate  between  the  enolic  and  ketonic  forms  is  inadmissible, 
since  all  the  modifications  of  ethyl  formylphenylacetate  unite  with 
this  reagent  to  form  the  ethereal  carbanilide  which  melts  at  116°. 
Normal  tertiary  fatty  amines  which  unite  only  with  enolic  derivatives, 
are  suitable  reagents  for  the  purpose  in  question,  and,  according  to  this 
criterion,  all  the  forms  of  the  ester  are  enolic. 

[With  Arthur  Murphy,  jun.] — When  a  10  per  cent,  solution  of 
sulphuric  acid  is  slowly  added  at  0°  to  a  solution  of  the  sodium 
derivative  of  methyl  oxalacetate  (Wislicenus  and  Grossman,  Abstr., 
1894,  i,  116),  a  modification  of  the  ester  is  obtained  which  melts  at 
85 — 87°  and  is  extraordinarily  sensitive  to  heat,  changing  above  50° 
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into  the  ordinary  form.  Towards  ferric  chloride  and  other  reagents, 
both  modifications  behave  alike,  and  both  are  hydroly9ed  by  hydro¬ 
chloric  acid  into  the  oxalacetic  acid  which  melts  at  152°. 

If  to  the  mixture  of  the  enolic  and  ketonic  forms  of  dibenzoyl- 
acetylmethane,  obtained  by  crystallising  the  ketonic  form  which  melts 
at  107 — 110°  from  50  per  cent,  alcohol,  a  trace  of  acetic  acid  is  added, 
and  Claisen’s  directions  are  then  followed  ( Annalen ,  1896,  291,  78),  a 
new  modification  of  the  ketonic  tautomeride  is  obtained,  which  melts 
at  147 — 149°;  the  same  substance  can  be  prepared  in  a  similar  way 
from  the  ketonic  form  melting  at  110°  or  from  the  enolic  form  by  the 
action  of  acetyl  chloride.  From  ethylene  dibromide,  both  the  new  and 
the  old  ketonic  modifications  of  dibenzoylaeetylmethane  crystallise 
unchanged  below  25° ;  from  methyl  or  ethyl  alcohol,  chloroform,  or 
carbon  tetrachloride,  either  form  separates  as  a  mixture  of  both 
modifications  which  melts  at  126 — 136°,  whilst  the  enolic  tautomeride 
remains  in  solution.  The  new  isomeride  is  at  once  enolised  by  benzene  ; 
so  also  is  the  old  keto-derivative,  contrary  to  Claisen’s  statement 
(Joe.  cit.).  Of  the  two  ketonic  forms,  the  one  with  the  higher  melting 
point  is  the  more  stable  and  the  less  reactive.  Trmobutylamine,  in 
a  solution  of  benzene  and  ether,  converts  the  less  fusible  form 
into  an  enol-keto-mixture  ;  in  the  presence  of  light  petroleum,  the 
ketonic  form  melting  at  110°  is  obtained.  C.  S. 

Bromo-  and  Bromonitro-derivatives  of  o-Benzoylbenzoic 
Acid.  Franz  Kunckell  and  G.  Knigge  (Ber.,  1906,  39,  194 — 196). 
— Bromo-o-benzoylbmzoic  acid,  C6H4Br'C0*C6H4'C02H,  is  obtained 
when  o-benzoylbenzoic  acid  (Pechmann,  Abstr.,  1881,  96)  is  heated 
Avith  water  and  bromine  (2  mols.)  for  five  hours  at  120°.  It  crys¬ 
tallises  from  alcohol,  melts  at  156°,  and  dissolves  readily  in  most  organic 
solvents.  When  heated  for  10 — 20  minutes  with  5 — 10  times  its 
weight  of  fuming  nitric  acid,  it  yields  bromotelranitro-o-benzoylbenzoic 
acid,  C14H5OuN4Br,  which  crystallises  from  alcohol  in  pale  yellow 
plates  melting  at  178°.  When  o-benzoylbenzoic  acid  is  heated  with 
water  and  bromine  (3  mols.)  at  180°,  a  mixture  of  mono-  and  dibromo- 
benzoyl benzoic  acids  and  tetrabromobenzoic  acid  is  obtained. 

The  dibromo-o-benzoylbenzoic  acid,  C14Hg03Br2,  crystallises  from 
benzene  in  colourless  needles,  melts  at  194°,  and  is  readily  soluble  in 
acetic  acid,  ether,  or  alcohol.  The  tetrabromobenzoic  acid  is  sparingly 
soluble  in  alcohol,  crystallises  in  yellow  plates,  and  melts  at  295°. 

J.  J.  S. 

Formation  of  Indigotin  from  Quinoline.  Herman  Decker 
and  C.  Kopp  ( Ber .,  1906,  39,  72). — If  the  additive  product  of  quinol¬ 
ine  with  ethyl  chloroacetate  is  oxidised  with  potassium  permanganate, 
the  filtrate  rendered  alkaline,,  evaporated,  and  heated  at  200°,  it  is 
converted  into  indigotin.  Formylphenylglycine-o-carboxylic  acid, 
C02H*C6H4*N(CH0),CH2,C02H,  is  probably  an  intermediate  pro¬ 
duct  of  the  oxidation.  T.  M.  L. 

Influence  of  Alkyloxy-groups  on  the  Reactivity  of  a-Brom- 
ine  Atoms  in  Aromatic  Compounds.  Alfred  Werner  [with 
P.  Schorndorff  and  Ch,  Chorower]  (Ber.,  1906,  39,  27 — 36). — 
The  presence  of  o-  or  y>-alkyloxy-groups  greatly  facilitates  the  replace- 
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ment  of  a-halogen  atoms  by  alkyloxy-  or  phenoxy-groups,  a  reaction 
which  has  been  frequently  observed  by  Zincke  in  derivatives  of  p- 
hydroxybenzyl  bromide,  OH'CgH^CH^Br  — >•  OH,C6H4,CH2*OB, 
but  not  in  benzyl  bromide  itself. 

Thus,  o-methylcoumaric  dibromide,  OMe’CgH^CHBr'CHBr'COgH, 
when  boiled  with  methyl  alcohol,  yields  the  a-methoxy -ester, 
0Me-C6H4*CH(0Me)-CHBr-C02Me, 
which  separates  from  light  petroleum  in  colourless  crystals  and  melts 
at  64° ;  the  a -methoxy-acid,  CnH1304Br,  separates  from  light  petrol¬ 
eum  in  colourless  crystals  and  melts  at  118°;  the  potassium  salt 
forms  large,  clear,  square  crystals  with  a  blue  fluorescence.  The  di¬ 
bromide  of  cinnamic  acid,  C6H5'CHBr*CHBr-C02H,  does  not  behave 
in  this  way,  but  is  merely  esterified.  The  a-ethoxy-acid, 
0Me-C6H4-CH(0Et)-CHBr-C02H, 

separates  from  light  petroleum  in  large,  asymmetric  crystals  and  melts 
at  103°.  The  a-iso propyloxy-acid,  0Me-C6H4*CH(0Pr?)-CHBr-C02H, 
separates  from  light  petroleum  in  colourless  prisms  and  melts  at  125°. 
The  action  of  phenol  on  methylcoumaric  acid  dibromide  is  more  com¬ 
plex  than  that  of  alcohols ;  methyl  bromide  is  apparently  formed  and 


a-p-hydroxyphenylcoumaran , 


°<^H4>CH'C6H4'OH» 


is  the  chief 


product ;  it  crystallises  from  much  hot  water  in  minute,  glistening 
flakes  and  melts  at  150 — 154°.  The  acetyl  derivative,  C]6H1403, 
crystallises  from  concentrated  alcoholic  solution  in  thin,  glistening 
scales  or  broad  needles,  melts  at  102°,  and  has  a  normal  ^molecular 
weight  when  dissolved  in  acetic  acid.  The  methyl  ether  crystallises 
from  alcohol  in  thin  scales  and  melts  at  94 — 95°. 

Anisylideneacetophenone  dibromide,  OMe'CgH^CHBrCHBr’COPh, 
is  acted  on  in  a  similar  manner  by  methyl  alcohol,  the  a-bromine 
atom  being  replaced  by  methoxyl.  The  a -methoxy-ketone, 

OMe- C6H4- CH(OMe)- CHBr  •  COPh, 

separates  from  methyl  alcohol  in  colourless  needles  and  melts  at  101°. 
The  ethoxy -ketone,  OMe,C6H4*CH(OEt),CHBr,COPh,  crystallises 
from  alcohol  in  long,  colourless  needles  and  melts  at  70°.  The 
hydroxy-ketone,  OMe*C6H4*CH(OH)‘CHBr,COPh,  prepared  by  boiling 
with  aqueous  acetone,  crystallises  from  light  petroleum  in  long, 
colourless  needles  and  melts  at  78°.  T.  M.  L. 


2-Aminoisophthalic  Acid.  Emilio  Noelting  and  Ch.  Gachot 
(. Ber .,  1906,  39,  73 — 76). — When  boiled  with  nitric  acid  of  sp.  gr.  P4, 
2-nitro-m-xylene  yields  v-dinitro-m-xylene,  a  substance, 
N02-C6H3Me-CH2-1702  (?), 

which  changes  readily  into  an  aldehyde,  and  2-nitro-m-toluic  acid, 
CgHyC^N,  melting  at  217‘5 — 218°.  When  oxidised  with  potassium 
permanganate  in  alkaline  solution,  this  yields  <2>-nitro\sophthalic  acid, 
0SH506I7,  which  is  formed  directly  from  2-nitro-m-xylene  by  oxidation 
with  potassium  permanganate  in  presence  of  magnesium  sulphate.  It 
crystallises  in  white  needles,  commences  to  become  brown  at  287°,  and 
is  not  completely  melted  at  300°.  The  barium  salt  was  analysed  • 
the  dimethyl  ester,  C10H9O6N,  crystallises  in  glistening,  white  scales, 
melts  at  129 — 130°,  and  undergoes  partial  hydrolysis  when  recrystal- 
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lised  from  boiling  water.  The  hydrochloride  of  2-aminoisophthalic  acid, 
obtained  by  reduction  of  the  nitro-acid  with  zinc  and  concentrated 
hydrochloric  acid,  crystallises  in  white  needles  and  on  exposure  to  the 
air  readily  loses  hydrogen  chloride,  forming  the  free  amino-acid , 
C8Hy04N  ;  this  crystallises  from  alcohol  in  yellow  leaflets,  melts  above 
260°,  and  is  easily  soluble  in  alcohol  or  ether.  The  copper  salt, 
C8HB04NCu,  is  obtained  as  a  green  precipitate,  which,  after  drying  at 
119°,  has  the  composition  2C8H504NCu,Cu0. 

2-Acetylaminoisophthalic  acid,  NHAc*C6H3(C02H)2,  is  prepared  by 
oxidising  aceto-m-2-xylidide  with  potassium  permanganate  in  presence  of 
magnesium  sulphate ;  it  crystallises  in  long,  slender,  white  needles, 
and  on  prolonged  boiling  with  concentrated  hydrochloric  acid  yields 
the  hydrochloride  of  2-aminotsophthalic  acid.  When  titrated  with 
methyl-orange  as  indicator,  the  acid  neutralises  only  1  mol.  of  sodium 
hydroxide ;  the  copper  salt,  NHAc‘C6H3(C02)2Cu,  was  analysed. 

When  cooled  and  diazotised  with  sodium  nitrite  and  hydrochloric 
acid  or  with  nitrosvl  sulphate  and  concentrated  sulphuric  acid  and 
“  coupled  ”  with  phenol  in  alkaline  solution,  2-aminoisophthalic  acid 
forms  the  a^o-derivative,  C6H3(C02H)2,N2,C6H4* OH,  which  is  obtained 
in  glistening,  yellow,  anhydrous  scales  or  in  red,  spear-like  needles 
containing  2/3H20,  which  is  lost  at  115°.  When  dissolved  in  boiling 
water  and  allowed  to  cool  slowly,  the  yellow  modification  is  converted 
into  the  red  ;  if  this  is  heated  with  concentrated  hydrochloric  acid,  it 
yields  a  yellow  product  which  is  insoluble  in  most  solvents  and  cannot 
be  reconverted  into  the  red  azo-compound.  With  p-cresol,  diazotised 
2-aminoisophthalic  acid  forms  an  aao-derivative,  015H1205lSr2,  which  is 
obtained  in  two  anhydrous  modifications,  red  and  yellow  respectively. 

G.  Y. 

Preparation  of  Cbloro-  and  Bromo-phthalimides.  Badische 
Anilin-  &  Soda-Fabeik  (D.R.-P.  161340). — The  action  of  alkali 
hypochlorites  on  an  aqueous  suspension  of  phthalimide  is  very  slow, 
whilst  if  the  alkali  salts  of  phthalimide  are  employed,  partial  hydrolysis 
to  phthalamates  occurs.  If  the  phthalimide  is  suspended  in  acetic  acid 
and  sodium  hypochlorite  or  hypobromite  is  added,  chloro-  or  bromo- 
phthalimide  is  precipitated  in  a  pure  form.  C.  H.  D. 

Synthesis  of  a- Amino-acids  by  means  of  Bromo-fatty  Acids. 
Emil  Fischee  and  Wilhelm  Schmitz  ( Ber .,  1906,  39,  351 — 356. 
Compare  Fischer,  Abstr.,  1904,  i,  890). — a-Bromoisobutylmalonic  acid, 
CYHu04Br,  prepared  by  brominating  isobutylmalonic  acid  (Guthzeit, 
Abstr.,  1882,  39),  crystallises  from  benzene,  melts  at  139—141°  (corr.), 
is  readily  soluble  in  water,  alcohol,  or  ether,  and  when  heated  at  its 
melting  point  under  12  mm.  pressure  evolves  carbon  dioxide  and  forms 
a-bromoisohexoic  acid,  CHMeg’CHg’CHBr’COgH,  which  boils  at 
126 — 128-5°  under  9  mm.  pressure.  With  this  is  partially  or  wholly 
identical  the  bromoisohexoic  acid  formed  by  the  action  of  bromine  and 
phosphorus  on  isohexoic  acid  prepared  from  isoamyl  cyanide. 

Ethyl  y-phenylethylmalonate,  CH2Ph'CH2*CH(C02Et)2,  formed  by 
boiling  ethyl  sodiomalonate  with  w-chloroethylbenzene  in  alcoholic 


ORGANIC  CHEMISTRY. 


183 


solution  in  a  reflux  apparatus,  boils  at  185 — 187°  under  24  mm. 
pressure,  and  on  hydrolysis  with  concentrated  potassium  hydroxide 
yields  y -phenylethylmalonic  acid,  CH2Ph*CH2*CH(C02H)2.  This  crystal¬ 
lises  from  toluene  in  glistening,  colourless  leaflets,  melts  and 
evolves  carbon  dioxide  at  142 — 144°  (corr.),  and  is  readily  soluble  in 
hot  water,  alcohol,  or  ether. 

a.- Bromo-y -phenylethylmalonic  acid,  CH2Ph'CH2*CBr(C02H)2,  formed 
by  broininating  y-phenylethylmalonic  acid,  crystallises  from  benzene  in 
small,  nodular  aggregates  or  from  water  in  microscopic  needles  or  thin 
prisms,  and  melts  and  decomposes  at  116 — 118°  (corr.).  a-Bromo-y- 
phenylbutyric  acid,  CH.2Ph*CH2*CHBr,C02H,  crystallises  from  water 
in  thin  leaflets  or  from  benzene  in  small,  rectangular,  thin  plates, 
melts  at  188 — 190°  (corr.),  and  may  be  distilled,  if  rapidly  heated, 
under  10  mm.  pressure.  When  treated  with  25  per  cent,  aqueous 
ammonia  at  100°  for  one  and  a  half  hours  or  at  the  laboratory 
temperature  for  some  days,  it  forms  a-amino-y-phenylbutyric  acid, 
CH2Ph*CH2*CH(NH2)*C02H ;  this  crystallises  from  boiling  water  in 
glistening  needles  or  stellate  aggregates  of  small  plates  containing  H20, 
which  is  lost  at  80°  in  a  vacuum.  When  quickly  heated,  the  dry 
amino-acid  becomes  yellow  at  247°  and  melts  and  decomposes  at  about 
252°  (corr.) ;  it  has  an  unpleasant,  bitter  taste,  and  is  moderately 
soluble  in  boiling  alcohol.  The  hydrochloride  crystallises  from  hot 
hydrochloric  acid  in  glistening  leaflets ;  the  boiling  aqueous  solution  of 
the  base  dissolves  copper  oxide,  forming  a  blue  solution,  from  which 
the  copper  salt  crystallises  on  cooling  in  small,  light  blue  needles  or 
long,  slender  prisms.  G.  Y. 

Butadiene  Compounds.  XIV.  Nitrophenyldimethylfulgenic 
Acids  and  their  Yellow  Pulgides.  Hans  Stobbe  ( Ber .,  1906,  39, 
292 — 298.  Compare  this  vol.,  i,  91,  92,  101). — [With  Karl  Leuner.] 
— h-o-Nitrophenyl-aa-dimethylfulgenic-acid, 

CMe2:C(C02H)-C(C02H):CH-C6H4*N02, 
prepared  from  o-nitrobenzaldehyde  and  ethyl  teraconate,  crystallises 
from  dilute  alcohol  or  80  per  cent,  acetic  acid ;  it  is  white  with  a 
yellow  lustre  and  gives  a  yellowish-white  barium  salt, 
C14Hn06NBa,H20. 

The  corresponding  fulgide,  C14Hn05N,  prepared  by  means  of  acetyl 
chloride,  crystallises  from  benzene  with  £C6H6  in  bright  yellow,  lustrous 
leaflets  and  melts  and  decomposes  at  155°. 

h-m-Nitrophenyl-aa-dimethylfulgenic  acid ,  prepared  in  similar  manner 
from  m-nifcrobenzaldehyde,  crystallises  from  ether,  acetic  acid,  or  dilute 
alcohol,  and  is  bright  yellow  in  colour  with  a  green  tinge ;  it  melts 
at  228°  and  gives  a  white  barium  salt,  C14Hu06NBa,H20.  The  fulgide, 
C14Hu05H,  crystallises  from  benzene  either  with  C6HG  in  large,  well- 
formed,  intensely  yellow  prisms,  or  in  smaller  yellow  prisms  not  con¬ 
taining  the  solvent ;  both  forms  melt  at  120  '5°. 

8-p- Y itr ophenyl-aa.- dimethyl fulgeni c  acid,  prepared  by  means  __  of 
j»-nitrobenzaldehyde,  crystallises  from  ether  or  dilute  alcohol,  has  a 
feebly  yellow  colour  with  a  brown  lustre,  and  melts  and  decomposes 
at  234°;  the  barium  salt,  C14Hu06NBa,H20,  has  a  greenish-yellow 
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colour  which  becomes  yellow  at  180°.  The  fulgide  separates  from 
benzene  in  orange-red  crystals  with  C6H6,  which  rapidly  effloresce, 
giving  a  bright  orange-coloured  powder  similar  in  shade  to  lead  iodide  ; 
from  chloroform,  long,  yellow  needles  are  obtained.  The  fulgide  melts 
at  175—177°. 

A  table  is  given  showing  the  relationships  of  colour  presented  by 
aa-dimethylfulgenic  acid,  its  o-,  m-,  and  y>-nitro phenyl  derivatives  and 
their  fulgides,  and  analogous  derivatives  of  aaS-triphenylfulgenic  acid. 
The  relation  between  colour  and  constitution  is  discussed  in  these  cases. 

W.  A.  D. 


Sulphonic  Derivatives  of  Naphthalic  Anhydride.  Guido 
Bargellini  ( Atti  R.  Accad.  Lincei,  1905,  [v],  14,  ii,  688 — 696. 
Compare  Francesconi  and  Bargellini,  Abstr.,  1903,  i,  34). — The  blue 
fluorescence  exhibited  by  a  solution  of  naphthalic  anhydride  in  con¬ 
centrated  or  fuming  sulphuric  acid  is  not  due  to  the  formation  of  any 
compound  in  the  solution.  If  the  liquid  is  kept  for  several  months, 
the  fluorescence  diminishes  continuously  and  sulphonaphthalic  acid  is 
formed.  This  change  proceeds  more  rapidly  on  heating,  and  at  tempera¬ 
tures  above  100°  disulphonaphthalic  acid  is  also  formed.  Neither  of 
these  compounds  exhibits  fluorescence. 

When  fused  with  potassium  hydroxide,  sulphonaphthalic  acid 
(Anselm  and  Zuckmayer,  Abstr.,  1900,  i,  175)  yields  the  hydroxy- 
naphthalic  anhydride  melting  at  287°.  Since  this  anhydride  has  also 
been  obtained  from  a  3-nitronaphthalic  anhydride  (Anselm  and  Zuck- 
mayer,  loc.  cit.),  and  since  also  4-hydroxynaphthalic  anhydride  melts 
at  257°  (Graebe,  Abstr.,  1903,  i,  408),  sulphonaphthalic  acid  must 
have  the  sulphonic  group  in  the  3-position,  the  two  carboxyl  groups 
being  at  positions  1  and  8. 

Disulphonaphthalic  acid,  CJ0H4(CO2H)2(SO3H)2  [(C02H)2 :  (S03H)2  =» 
1  :  8  :  2  :  6],  melts  at  about  220°  and  is  readily  soluble  in  water.  The 
barium  salt  crystallises  from  water  with  4H20,  and  is  precipitated,  by 
addition  of  alcohol  to  its  aqueous  solution,  as  the  dihydrate.  The 
anilide,  C24H1406N2S„,  crystallises  from  alcohol  in  colourless  plates 
decomposing  at  above  290°  and  is  readily  soluble  in  methyl  alcohol 
and  slightly  so  in  ether,  benzene,  or  carbon  disulphide. 

4  :5-Dibromo-3-sulphonaphthalic  acid,  C10H3Br2(CO2H)2*SO3H,  pre¬ 
pared  by  the  action  of  bromine  on  a  fuming  sulphuric  acid  solution  of 
naphthalic  anhydride,  crystallises  from  a  mixture  of  ethyl  acetate  and 
ether  in  white  needles  melting  at  204 — 205°,  and  dissolves  in  water, 
nitric  acid,  acetic  acid,  methyl,  ethyl,  or  amyl  alcohol,  or  dilute  solu¬ 
tions  of  the  alkali  hydroxides  or  carbonates,  and  to  a  slight  extent  in 
benzene  or  carbon  disulphide ;  it  dissolves  also  in  ammonia  solution, 
giving  a  yellow  liquid  which  deposits  yellow,  silky  needles  on  cool¬ 
ing.  Not  one  of  these  solutions,  or  that  in  concentrated  sulphuric 
acid,  is  fluorescent.  The  barium  salt,  C24H6014Br4S2Ba3,8H20,  crystal¬ 
lises  from  water  in  white  needles.  The  solution  of  the  barium  salt 
gives  with  copper  acetate  a  greenish-blue,  gelatinous  precipitate,  with 
lead  acetate  a  white,  flocculent  precipitate,  and  with  silver  nitrate 
a  white  precipitate  which  blackens  in  the  air.  T.  H.  P. 
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New  Coumarins  and  some  of  their  Derivatives.  Ph.  Chuit 

and  Fr.  Bolsing  {Bull.  Soc.  chim.,  1906,  [iii],  35,  76 — 90). — These 
coumarins  and  their  derivatives  were  prepared  by  condensing 
hydroxyaldehydes  with  the  appropriate  ketonic  acid  or  ester  in 
presence  of  an  amine,  usually  aniline  or  piperidine,  a  reaction  first 
employed  by  Knoevenagel  (Abstr.,  1899,  i,  116). 

CH’C-CO  TT 

&-Methylcoumarincarbox7jlicacid,CJ3.^ILe<C^Q _ ^  2  ,  prepared  by 


condensing  3-methylsalicylaldehyde  with  malonic  acid  in  presence  of 
aniline  hydrochloride,  crystallises  from  benzene  in  colourless  needles, 
melts  at  142 — 143°,  is  readily  soluble  in  hot  benzene  or  acetic  acid, 
soluble  in  alcohol  (2 '28  grams  in  100  c.c.  at  14°)  and  boiling  water, 
slightly  so  in  hot  petroleum.  The  ethyl  ester,  obtained  by  using  ethyl 
malonate  in  the  condensation,  forms  colourless  crystals,  is  inodorous, 
and  melts  at  81°.  8-Methylcoumarin,  obtained  by  heating  the  acid, 
separates  from  alcohol  in  long,  colourless  needles,  melts  at  109 — 110°, 
boils  at  178°  under  20  mm.  pressure,  and  has  a  feeble  odour  of 
coumarin.  When  ethyl  acetoacetate  is  used  in  place  of  ethyl  malonate 
in  the  condensation,  2>-acetyl-8-methylcoumarin, 


n  TT  1\T  ^CHICAc 
C6TI3Me<0_(!]0 


is  formed  :  this  crystallises  in  brilliant,  flattened,  faintly  yellow  needles, 
is  inodorous,  and  melts  at  125 ‘8 — 126  2°.  The  phenylhydrazone  forms 
short,  yellow  tinted  needles  and  melts  at  168 — 169°;  the  oxime, 
yellowish-white  needles  melting  and  decomposing  at  212 — 213°,  and  the 
semicarbazone,  small,  yellow  crystals  which  melt  and  decompose  at 
224—225°. 


When  the  Tiemann-Schotten  reaction  is  applied  to  m-cresol,  in  addi¬ 
tion  to  the  /^-aldehyde,  4-methylsalicylaldehyde  (m.  p.  59°)  and 

6- methylsalicylaldehyde  (m.  p.  3T5°)  are  produced.  From  the  former, 

7 - methylcoumarincarboxylic  acid  was  prepared  :  this  crystallises  in 
colourless  leaflets,  melts  at  198'8 — 199'8°,  is  soluble  in  boiling  acetic 
acid,  slightly  so  in  alcohol  (O' 45  gram  in  100  c.c.  at  14°)  and  in  boiling 
water.  The  ethyl  ester  forms  colourless,  nacreous  spangles  from  dilute 
alcohol,  melts  at  10T5 — 102  '5°,  and  is  readily  soluble  in  warm  alcohol, 
slightly  so  in  light  petroleum.  7 -Methylcoumarin,  obtained  by  heating 
the  acid  at  250 — 300°,  crystallises  from  a  mixture  of  alcohol  and  water  in 
colourless  leaflets,  melts  at  125-8 — 126'4°,  boils  at  17T5°  under  11  mm. 
pressure,  and  possesses  a  strong  odour  of  coumarin  (compare  Schmidt, 
Inaug.  Biss.  Rostock).  3- AcetylA -methylcoumarin,  prepared  by  con¬ 
densing  the  aldehyde  with  ethyl  acetoacetate  in  presence  of  piperi¬ 
dine,  crystallises  from  alcohol  in  brilliant,  colourless  needles,  melts  at 
156 — 157°,  and  is  inodorous  ;  the  oxime  separates  from  alcohol  in  yellow 
needles  and  melts  and  decomposes  at  224°. 

5 -Methylcoumarincarboxylic  acid,  similarly  prepared  from  6-methyl¬ 
salicylaldehyde,  crystallises  from  alcohol  in  colourless  leaflets  and  melts 
at  162'5 — 163°:  its  solubility  in  alcohol  is  1  gram  in  100  c.c.  at  14°. 
The  ethyl  ester  crystallises  from  dilute  alcohol  in  brilliant,  colourless 
needles  and  melts  at  122 — 122’5°.  5- Methylcoumarin,  produced  by 

heating  the  acid  at  260°,  crystallises  from  water  in  long  needles, 
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possesses  a  faint  coiimarin  odour,  and  melts  at  65 — 65-8°.  Acetyl-5  - 
methylcoumarin  forms  yellow  needles,  melts  at  115°,  and  is  easily 
soluble  in  warm  alcohol.  The  oxime  crystallises  in  white  needles  and 
melts  and  decomposes  at  214°. 

&-Methylcoumarincarboxylic  acid,  prepared  similarly  from  5-methyl- 
salicylaldehyde,  crystallises  from  alcohol  in  yellowish-white  needles, 
melts  at  166 ‘8°,  and  is  soluble  in  acetic  acid,  less  so  in  alcohol  (P22 
grams  in  100  c.c.  at  14°).  The  ethyl  ester  separates  from  alcohol  in 
large,  colourless  tables,  is  inodorous,  melts  at  103 — 104°,  and  is  readily 
soluble  in  benzene,  soluble  in  alcohol,  and  slightly  so  in  water  or  light 
petroleum.  6- Methylcoumarin  forms  colourless  needles  from  alcohol, 
melts  at  74’6 — 75°,  and  boils  at  303°  under  725  mm.  and  at  174°  under 
14  mm.  pressure.  Its  odour  is  slightly  different  from  and  more  per¬ 
sistent  than  that  of  coumarin.  3 -Acetyl-§ -methylcoumarin  separates  on 
cooling  a  solution  in  warm  alcohol  in  yellowish -white,  nacreous  leaflets 
and  melts  at  128 — 128'4°.  Th e  phenylhydrazone  melts  at  193 — 194°, 
the  oxime,  with  decomposition,  at  219°,  and  the  semicarbazone  at  211°, 
also  with  decomposition.  T.  A.  H. 


Action  of  Aqueous  Solutions  of  Mercuric  Acetate  on  Olefinic 
Compounds.  Luigi  Balbiano  [with  Yincenzo  Paolini,  A.  Eardacci, 
U.  Tonazzi,  Enrico  Luzzi,  F.  Bernardini,  D.  Cirelli,  G.  Mammola, 
and  Gion  Vespignani]  (Mem.  R.  Accad.  Lincei,  1905,  [v],  5,  515 — 578). 
— The  greater  part  of  this  work  has  been  already  published  (see 
Abstr.,  1902,  i,  808;  ii,  109;  1904,  i,  72  and  261),  the  new  matter 
being  as  follows. 

[With  D.  Cirelli.] — The  action  of  mercuric  acetate  on  asarone, 
which  contains  the  propenyl  group,  should  yield  the  glycol, 
C?H2(OMe)3-CH(OH)-CHMe-OH ; 

if  this  compound  is  formed,  it  loses  water,  giving  the  aldehyde, 
C6H2(OMe)3*CH2*CH2‘CHO,  which  boils  at  184°  under  14  mm.  pres¬ 
sure  and  solidifies  in  lamellated  aggregates  melting  at  47 — 48°.  The 
semicarbazone,  C13H1904E2,  crystallises  from  alcohol  in  shining  plates 
melting  at  157 — 158°. 

[With  Yincenzo  Paolini.] — On  dehydrating  the  glycol, 
OMe-C6H4-C3H6(OH)2, 

prepared  by  the  action  of  mercuric  acetate  on  anethole  (Abstr.,  1902, 
i,  808),  by  means  of  zinc  chloride,  it  is  converted  into  /?-p -methoxy- 
phenylpropaldehyde,  OMe,C6H4*CH2*CH2*CHO,  which  is  a  pale  yellow 
liquid  with  a  faint,  aromatic  odour,  is  soluble  in  alcohol  or  ether,  and 
boils  at  132 — 135°  under  10  mm.  pressure.  The  semicarbazone, 
CnH1502E3,  crystallises  from  alcohol  in  superposed  laminae,  melts  at 
174°,  and  is  soluble  in  all  organic  solvents.  The  semicarbazone  of  the 
isomeric  aldehyde  obtained  by  Bougault  by  the  action  of  iodine  and 
yellow  mercuric  oxide  on  anethole  (Abstr.,  1902,  i,  452)  crystallises 
from  alcohol  in  feathery  aggregates  of  white,  opaque  needles  melting 
at  134°,  and  is  soluble  in  all  the  organic  solvents.  On  treating 
/?-j9-methoxyphenylpropaldehyde  in  strongly  alkaline  alcoholic  solution 
with  benzenesulphohydroxamic  acid  (compare  Rimini,  Abstr.,  1901,  i, 
450)  and  afterwards  neutralising  the  cold  solution  with  acetic  acid  and 
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treating  with  copper  acetate,  the  com/wwraZ,  OMe*C6H4*C3H4<^^>Cu, 

is  obtained  as  a  green  powder  slightly  soluble  in  alcohol.  On 
oxidation  with  moist  silver  oxide  in  presence  of  sodium  hydroxide, 
/3-p-methoxyphenylpropaldehyde  yields  a  large  proportion  of  resinous 
matter  and  a  small  quantity  of  anisic  acid,  whilst  p-methoxyhydra- 
tropaldehyde  (Bougault,  loc.  cit.)  gives  an  almost  quantitative  yield  of 
j9-methoxyhydratropic  acid. 

When  the  glycol,  CH202!C6H3'CH(0H)*CHMe‘0H,  obtained  by  the 
action  of  mercuric  acetate  on  isosafrole  (Abstr.,  1902,  i,  808)  is 
dehydrated  by  means  of  zinc  chloride,  it  yields  the  aldehyde , 

ch2o2:c6h3-ch2*ch2-oho, 

which  is  a  pale  yellow  liquid  with  a  penetrating  aromatic  odour  and 
boils  at  145 — 150°  under  22  mm.  pressure.  The  oxime,  C10HuO3N, 
crystallises  from  aqueous  alcohol  in  faintly  yellow,  prismatic  needles 
melting  at  89°.  The  semicarbazone ,  C11H1103lSr3,  crystallises  from 
aqueous  alcohol  in  white  laminse  melting  at  158°.  On  treatment  with 
benzenesulphohydroxamic  acid  and  subsequent  neutralisation  with 
acetic  acid,  it  gives  on  addition  of  copper  acetate  ( vide  supra)  the 

compound  CH202IC6H3*C2H4*C<^^^Cii,  in  the  form  of  a  bluish- 

green  powder.  When  oxidised  with  silver  oxide  in  presence  of  sodium 
hydroxide  solution,  the  aldehyde  is  mainly  resinified,  but  yields  a  small 
quantity  of  piperonylic  acid ;  the  isomeric  3  : 4-methylenedioxyhydra- 
tropaldehyde  (Bougault,  Abstr.,  1901,  i,  721)  yields  3  :  4-methylene- 
dioxyhydratropic  acid. 

On  dehydrating  the  glycol,  C0H3(OMe)2*C3H5(OH)2,  obtained  by  the 
action  of  mercuric  acetate  on  methyl  isoeugenole  (Abstr.,  1904,  i,  72), 
by  means  of  zinc  chloride,  it  is  converted  into  the  aldehyde, 
C6H3(OMe)2  •  CH2  •  OH2  •  CHO, 

which  is  a  pale  yellow,  oily  liquid  with  a  faint,  aromatic  odour,  is 
soluble  in  alcohol  or  ether,  and  boils  at  146 — 147°  under  6  mm.  pressure. 
The  semicarbazone,  CqgH^OgNg,  crystallises  from  alcohol  in  silky, 
white  needles  melting  at  176 — 177°;  the  oxime ,  C11H1503N,  crystal¬ 
lises  from  alcohol  in  radiating  laminae  melting  at  62-5 — 63°  and  is 
soluble  in  ether.  The  copper  compound, 

C6H3(OMe)2-CH2-CH2-C<^>Ou, 

has  been  prepared.  On  oxidation  with  silver  oxide  in  presence  of 
sodium  hydroxide,  the  aldehyde  mostly  resinifies  but  gives  a  small 
quantity  of  veratric  acid,  whilst  the  isomeric  aldehyde, 
C6H3(OMe)2-CHMe*CHO 

(Bougault,  Abstr.,  1902,  i,  452),  yields  3  :  4-dimethoxyhydratropic  acid. 

T.  H.  P. 

Oxidation  of  Aromatic  Aldoximes  with  Amyl  Nitrite. 

Gaetano  Minunni  and  Roberto  Ciusa  (Atti  R.  Accad.  Lincei,  1905, 
[v],  14,  ii,  518 — 525). — Oxidation  of  benzaldoxime  by  means  of  amyl 
nitrite  in  ethereal  solution  yields:  (1)  azobenzenyl  peroxide  (benzald¬ 
oxime  peroxide),  CHPhlN’CPO’HICHPh,  which  was  obtained  by  Beck¬ 
mann  by  oxidising  benzaldoxime  with  potassium  ferricyanide  (Abstr., 
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1889,  980),  and  melts  and  decomposes  at  96°,  not  at  105°,  as  Beck- 

CPhlN 

mann  stated;  (2)  dibenzenylazoxime,  i  ’  ,  ^>0,  which  has  the 

-N  •  Lr  n 

melting  point  102*5 — 104°,  and  not  108°,  as  stated  in  the  literature  ; 
(3)  benzildioxime  peroxide,  Qpjp*  q  >  (1)  a  small  quantity  of  a  com¬ 
pound  crystallising  from  alcohol  in  colourless  needles  melting  at 
152—153°. 


m-Nitrobenzaldoxime,  on  oxidation  in  ethereal  solution  with  amyl 
nitrite,  yields  :  (1)  m -nitrobenzaldoxime  peroxide, 

no2-c6h4-ch:n-o*o-n:ch-c(.h4-no2, 

which  crystallises  from  a  mixture  of  chloroform  and  alcohol  in  shining 
plates  melting  and  decomposing  at  105°;  (2)  di-m-nitrobenzenyl- 
azoxime,  which  was  described  by  Stieglitz  (Abstr.,  1890,  254)  and  melts 
at  168°,  the  melting  point  138°,  given  by  Kriimmel  (Abstr.,  1895,  i, 
661),  being  erroneous;  the  compound  described  by  Bamberger  and 
Scheutz  (Abstr.,  1901,  i,  548)  as  di-m-nitrobenzenylazoxime  has  some 
other  structure.  T.  H.  P. 


Chlorodinitrobenzophenone  and  its  Conversion  into  Dinitro- 
phenylacridine  Derivatives.  Fritz  Ullmann  and  J.  Broido  (Ber., 
1906,  39,  356 — 370.  Compare  Ullmann  and  Ernst,  this  vol.,  i, 
205). — 2-Chloro-Z  :  5-dinitrobenzophenone,  C13H705N2C1,  formed  by  the 
action  of  2-chloro-3  : 5-dinitrobenzoyl  chloride  on  benzene  in  presence 
of  aluminium  chloride,  crystallises  from  glacial  acetic  acid  in  long, 
slightly  yellow  needles  and  melts  at  149°.  On  treatment  with  sodium 
hydroxide  in  boiling  alcoholic  solution,  it  yields  the  sodium  derivative 
of  3  : 5-dinitro-2-hydroxybenzophenone,  which  crystallises  in  orange- 
yellow  needles,  decomposes  at  about  318°,  and  has  a  bitter  taste ;  the 
hydroxy-compound,  C13H806N2,  crystallises  in  small,  yellow  needles, 
melts  at  116°,  is  soluble  in  benzene,  ether,  glacial  acetic  acid,  or 
boiling  alcohol,  and  gives  a  light  yellow  coloration  with  concentrated 
sulphuric  acid  and  an  intense  yellow  with  dilute  sodium  hydroxide. 
3  :  5-Dinitro-2-methoxybenzophenone,  0Me*C6H2(1702)2,C0Pb,.  formed 
in  a  poor  yield  by  the  action  of  sodium  methoxide  on  the  chloro-com- 
pound,  crystallises  in  a  colourless  mass  and  melts  at  83°. 

The  action  of  anhydrous  ammonia  on  2-chloro-3  : 5-dinitrobenzo¬ 
phenone  in  boiling  amyl-alcoholic  solution  leads  to  the  formation  of 
3  :  5-dinitro-2-aminobenzophenone,  NH2*C6H2(1702)2'C0Ph,  which  crys¬ 
tallises  in  yellowish-brown  needles,  melts  at  166°,  and  when  treated 
with  sodium  nitrite  in  concentrated  sulphuric  acid  solution  at  the 
ordinary  temperature  and  finally  at  80 — 85°  yields  2  : 4 -dinitro- 


duorenone,  CO<^?6  2^2 

^cil4 


This  crystallises  from  boiling  glacial 


acetic  acid  in  stellate  aggregates  of  yellow  needles,  melts  at  197°,  and 
dissolves  readily  in  benzene  or  chloroform,  forming  a  yellow  solution. 
3 : 5-Dinitro-2-ethylaminobenzophenone,  C15H1305N3,  formed  by  the 
action  of  ethylamine  on  2-chloro-3  : 5-dinitrobenzophenone  in  alcoholic 
solution,  crystallises  in  glistening,  lemon -yellow  leaflets,  melts  at  104°, 
and  is  readily  soluble  in  benzene,  chloroform,  or  hot  alcohol,  ether, 


ORGANIC  CHEMISTRY. 


189 


or  glacial  acetic  acid.  When  heated  with  copper  powder  and  nitro¬ 
benzene  at  200°,  2-chloro-3  :  5-dinitrobenzene  forms  1  :  V -dibenzoyl- 
3  :  3' :  5  ;  5' -tetranitrodiphenyl,  C0Ph*C6H2(N02)2,C6H2(N02)2,C0Ph, 
which  melts  at  186°. 

3 : 5-Dinitro-2-anilinobenzophenone,  NHPh,C6H2(N02)2*C0Ph,  is 
formed  by  fusing  2-chloro-3  : 5-dinitrobenzophenone  with  aniline 
and  dissolving  the  product  in  alcohol  ;  it  crystallises  in  small,  glisten¬ 
ing,  orange -red  needles,  melts  at  206°,  and  on  prolonged  heating  with 

CPh 

aniline  yields  1  :  3-dinitro-5-phe7iylacridine,  C6H4<^^ _ ^>C6H2(N02)2, 

which  crystallises  in  lemon-yellow  needles,  melts  at  240°,  and  dissolves 
in  concentrated  sulphuric  or  hydrochloric  acid  to  form  a  yellow  solu¬ 
tion,  from  which  the  base  separates  in  a  yellow,  flocculent  precipitate  on 
dilution.  When  reduced  with  stannous  chloride  and  hydrochloric 
acid,  it  forms  1  :  3-diamino-5-phenylacridine, 

CPh 

0«H,<^_>CeH2(NHs)2, 


which  is  isolated  as  the  nitrate ,  C19HT5N3,HN03 ;  this  crystallises 
from  dilute  acetic  acid  and  dissolves  in  boiling  alcohol  to  form  a 
yellowish-brown  solution  having  a  slight  green  fluorescence.  The  base 
forms  orange-yellow  to  brown  crystals,  melts  at  159°,  and  dissolves  in 
alcohol,  forming  an  orange-yellow  solution  with  slight  green  fluorescence, 
or  in  concentrated  sulphuric  acid,  forming  a  yellow  solution  with  brilliant 
green  fluorescence ;  the  orange  solution  in  concentrated  hydrochloric 
acid  becomes  red  when  diluted  with  water.  1  :3-Diacetylamino-5- 
phenylacridine  crystallises  in  yellowish-brown  needles,  melts  at 
232 — 233°,  and  dissolves  in  concentrated  sulphuric  acid  to  form  a 
yellow  solution  with  green  fluorescence. 

3  :  b-Dinitro-2-a-naphlhylaminobenzophenone, 

COPh-C6H2(NO2)2*NH-C10H7, 

crystallises  from  glacial  acetic  acid  in  glistening,  orange-red  needles, 
melts  at  190°,  and  when  heated  with  concentrated  sulphuric  acid 
at  90 — 100°  forms  9  :  11  -dinitro-7 -phenyl-2  \  1-phenonaphthacridine, 
CPh 

C1QH6<^  >CrH9(N09)9,  which  separates  in  yellow  crystals,  melts 

at  315°,  is  soluble  in  hot  benzene  or  chloroform,  and  dissolves  in  con¬ 
centrated  sulphuric  acid  to  form  an  orange-red  solution;  this  on  dilution 
deposits  the  base  as  a  yellow,  flocculent  precipitate. 

3  :  5-Dinitro-2-f3-naphthylaminobenzophenone,  C23H1505N3,  crystallises 
in  orange-red  needles,  melts  at  208°,  and  is  moderately  soluble  in 
chloroform  or  glacial  acetic  acid,  forming  yellow  solutions.  9  : 11  -Di- 
nitro-7 -phenyl -1  :  2-phenonaphthacridine,  C23H1304N3,  forms  yellow 
crystals  and  melts  at  320°. 

3  : 5-Dinitro-2-p-aminoanilinobenzophenone, 

NH2-C6H4-NH-C6H2(N02)2*C0Ph, 

formed  by  the  action  of  an  excess  of  jp-phenylenediamine  on  2-chloro- 
3  : 5-dinitrobenzophenone,  crystallises  from  toluene  in  glistening, 
reddish-brown  needles  and  melts  at  221°.  1  : Z-Dinitro-7  -amino-b- 

CPh 

phenylacridine ,  NH2*C6H3<^-^_J>C6H2(N02)2,  crystallises  from 

aniline  in  reddish-violet  needles  and  melts  above  360°. 
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3' :  5' :  3" :  5'-Tetranitro-V :  1" -dibenzoyldiphenyl-\  :  k-phenylenediamine, 
C6H4[N’H,CgH2(N02)2,C0Ph]2,  is  formed  together  with  3  : 5-dinitro- 
2-/>-aminoanilinobenzophenone  by  the  interaction  of  2-chloro-3 : 5- 
dinitrobenzophenone  and  jo-phenylenediamine  in  molecular  propor¬ 
tions ;  it  crystallises  in  glistening,  scarlet  leaflets,  melts  at  318°,  and 
dissolves  in  concentrated  sulphuric  acid,  forming  a  reddish-brown 
solution.  When  heated  at  100°  with  concentrated  sulphuric  acid  and 
glacial  acetic  acid,  it  forms  tetranilrodiphenylquinacridine, 

ri  pu  _ 

C8ni(NO2)2<J.__>CaHs<(l;ph>C0H2(NO2)2, 

which  is  precipitated  from  its  solution  in  boiling  aniline  by  alcohol  as 
a  brown  powder  and  dissolves  sparingly  in  boiling  toluene  or  glacial 
acetic  acid. 

3  :  5-Dinitro-2-o-hydroxyanilinobenzophenone, 

OH*06H4*NH*C6H2(NO2)2*C0Ph, 

crystallises  in  glistening,  yellow  leaflets,  melts  at  233°,  and  dissolves 
in  aqueous  sodium  hydroxide,  forming  a  reddish-brown,  or  in  concen¬ 
trated  sulphuric  acid  forming  a  wine-red,  solution.  1  :  3-Dinitro-9- 

C  Ph 

hydroxy-5-phmylacridine,  0H,C6H3<^^.__^>C6H2(N02)2,  forms  a 

reddish-brown  powder,  melts  at  233°,  is  readily  soluble  in  chloroform, 
and  dissolves  in  concentrated  sulphuric  acid,  forming  a  red,  or  in 
aqueous  sodium  hydroxide  forming  a  reddish-brown,  solution. 

The  action  of  aqueous  sodium  hydroxide  on  3  : 5-dinitro-2-o-hydroxy- 
anilinobenzophenone  in  boiling  alcoholic  solution  leads  to  the  forma¬ 
tion  of  3-nitro-5-benzoylphenoxazine,  C6H4<^^^>Cf)H2(N02)‘C0Ph, 

which  crystallises  from  amyl  alcohol  or  toluene  in  red  needles,  melts 
at  217°,  and  is  readily  soluble  in  boiling  benzene  or  chloroform,  but 
only  sparingly  so  in  boiling  alcohol  or  ether.  It  dissolves  in  alcohol 
containing  a  few  drops  of  concentrated  aqueous  sodium  hydroxide  to 
form  a  blue  solution,  from  which  it  is  precipitated  unchanged  on 
dilution  with  water;  in  concentrated  sulphuric  acid,  it  dissolves  to 
form  a  red  solution,  which  becomes  blue  when  warmed.  G.  Y. 

l-Methyl-/3-naphthol  and  its  Quinonoid  Derivatives.  K. 
Fries  and  Eduard  Hubner  ( Ber .,  1906,  39,  435 — 453.  Compare 
Zincke,  Abstr.,  1903,  i,  756). — Di-/3-naphtkylmethane  is  most  readily 
prepared  by  the  condensing  action  of  sodium  acetate  on  an  alcoholic 
solution  of  /?-naphthol  and  formaldehyde,  and  is  converted  by  nitrous  acid 

into  the  diquinonitrole,  CH2^C(ITO2)<^^6^|j^ChJ2,  which  crystal¬ 
lises  in  pale  yellow  plates  melting- and  decomposing  at  115°.  It  dis¬ 
solves  readily  in  acetone,  chloroform,  or  ether,  sparingly  in  beDzene  or 
alcohol,  and  is  insoluble  in  alkalis.  It  is  decomposed  when  boiled  with 
a  mixture  of  ether  and  glacial  acetic  acid,  and  when  reduced  with  zinc 
and  hydrochloric  acid  yields  dinaphthylmethane.  When  warmed 
with  an  acetic  acid  solution  of  hydrogen  chloride  at  60°,  the  hydro¬ 
carbon  yields  a  brown,  crystalline  compound,  whichis  transformed  into  di- 
naphthaxanthen  when  dissolved  in  acetone  and  precipitated  with  water. 

Dinaphthylmethane  is  readily  decomposed  by  sodium  hydroxide 
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solution  and  zinc  dust,  yielding  /3-naphthol  and  1  -methyl- (3-naphthol, 
Cl0H6Me*OH ;  the  amount  of  the  methylnaphthol  may  be  increased 
by  addiug  formaldehyde  and  again  heating  with  zinc  dust  and  repeat¬ 
ing  the  operations  several  times.  It  may  be  separated  from  di- 
naphthylmethane  by  means  of  its  solubility  in  hot  water.  It  crystal¬ 
lises  in  colourless  needles,  melts  at  110°,  dissolves  readily  in  most 
organic  solvents,  and  is  volatile  in  steam.  It  does  not  couple  with 
diazoniutu  salts  and  is  oxidised  by  nitric  acid  to  phthalic  acid.  The 
acetyl  derivative,  C13H1202,  crystallises  from  light  petroleum  in  long, 
flat  prisms  melting  at  66°.  The  methyl  ether  crystallises  in  colourless 
plates  melting  at  39°,  and  the  ethyl  ether  also  in  plates  melting  at 
50°.  6-Bromo-l-methyl-fi-naphthol,  C10H5MeBr*OH,  crystallises  from 
benzene  in  colourless  needles  melting  at  129°,  and  when  oxidised  yields 
4-bromophthalic  acid.  The  ethyl  ether,  C10H5MeBr*OEt,  melts  at  66°, 
and  the  acetyl  derivative,  C10H5MeBr*OAc,  at  88°.  3  :  6 -Dibromo- 

l-inethyl-fi-naphthol,  C10H4MeBr2-OH,  forms  colourless  needles,  melts 
at  180°,  and  dissolves  readily  in  cold  ether,  acetone,  or  chloroform  ;  it 
also  dissolves  in  aqueous  sodium  hydroxide,  but  is  precipitated  on  the 
addition  of  much  water.  When  oxidised,  it  yields  4-bromophthalic 
acid.  The  acetyl  derivative,  C10H4MeBr2*OAc,  melts  at  154°. 

1  -Methyl- (3-naphthylamine,  obtained  by  the  action  of  calcium  chloride 
ammonia  on  the  naphthol  at  270°,  crystallises  from  light  petroleum  in 
colourless  needles  melting  at  51°.  It  dissolves  readily  in  most  organic 
solvents,  yields  a  sparingly  soluble  sulphate  and  an  acetyl  derivative, 
C10H6Me*NHAc,  melting  at  189°. 

.Nitrous  acid  converts  methyl-/3-naphthol  into  1  :  2-methylnaphtha- 


quinonitrole,  C6H4<^ 


CMe(N02)-C0 


CH: 


:CH 


which  crystallises  from  benzene 


in  colourless,  flat  needles  melting  at  60°.  When  rapidly  heated,  it 
decomposes  at  140°,  evolving  nitric  oxide;  it  is  readily  soluble  in  the 
ordinary  organic  solvents,  and  when  reduced  yields  methyl-/3-naphthol. 
When  its  solution  in  a  mixture  of  glacial  acetic  acid  and  ether  is 
heated  at  70°  for  some  lime,  1  :  2 -methylnaphtha-ip-quinol, 

CMe(OH)-CO 
6  ‘^CH==CH  ’ 

is  obtained.  It  crystallises  from  water  in  glistening,  colourless  plates 
melting  at  89°,  and  is  readily  soluble  in  most  organic  solvents.  The 
acetyl  derivative  melts  at  130°.  1  : 2 -Naphthamethylenequinone 


C(CH2)*CO 


t  ,  is  obtained  when 
-CM 


((3-naphthaquinone  1-methide),  C6H4<^ 

sodium  nitrite  is  added  slowly  to  a  glacial  acetic  acid  solution  of  methyl¬ 
naphthol,  the  mixture  kept  for  eight  hours,  and  then  poured  into  cold 
water.  It  crystallises  from  light  petroleum  in  compact,  yellow  needles, 
melts  at  132°,  and  is  insoluble  in  alkalis.  When  boiled  for  some 
time  with  alcohol,  water,  or  acetone,  it  is  converted  into  products 
which  dissolve  in  alkalis. 

6  -  Bromo  -1:2-  methylnaphthaquinonitrole,  Of)H3Br<^^^T  >  , 

O  H - (jii 

crystallises  in  flat,  compact  needles,  melts  and  decomposes  at  99°, 
and  when  reduced  yields  bromomethylnaphthol.  Q-Bromo-l  :  2-methyl - 
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naphtha-\p-quinol,  CnH902Br,  crystallises  in  yellow  plates,  melts  at  84°, 
and  is  readily  soluble  in  most  organic  solvents,  but  dissolves  only 
slowly  in-  alkalis.  The  acetyl  derivative,  C13Hu03Br,  melts  at  101°. 
€>-Bromo-3-nitro-l  :  2-methylnaphtha-\p-quinol, 

C  H  Rr/CMe(OH)-CO 
6  3  <CH---z  C-NCV 

obtained  by  the  action  of  nitric  acid  on  the  bromoquinonitrole  or  on 
bromomethylnaphthol,  crystallises  in  golden-yellow  plates,  melts  at  155°, 
and  is  only  moderately  soluble  in  ether,  alcohol,  benzene,  or  acetic  acid. 
It  dissolves  in  alkali  hydroxides  at  the  ordinary  temperature.  When 
reduced  with  sulphurous  acid  in  acetic  acid  solution,  it  yields  6 -bromo- 

%-nitro- 1  -methyl- fi-naphthol,  C6H3Br<^^e.  which  crystallises  in 

orange-red  needles  melting  at  163°.  This  dissolves  in  hot  sodium 
carbonate  solution,  yielding  a  violet-black  coloured  liquid,  from  which 
the  unaltered  naphthol  crystallises  on  cooling.  The  sodium  salt  forms 
long,  blackish-violet  needles,  but  is  hydrolysed  by  water.  The  alkali 
saltsijof  methylnaphthol  and  of  its  bromo-derivative,  and  also  the  alkali 
salts  of  bromoaminomethylnaphthol,  are  not  hydrolysed  in  the  same 
manner,  and  it  is  suggested  that  the  nitro  compound  may  have  the 

ketonic  constitution  C6H3Br<^^  C^NO  ‘  ^'Bromo-S-amino-Y-methyl- 

(d-naphthol,  obtained  by  reducing  the  nitrobromoquinonitrole  with  zinc 
and  hydrochloric  acid,  crystallises  from  benzene  in  slender,  colourless 
needles  melting  at  163°.  It  dissolves  readily  in  ether,  acetone,  or 
alkali  hydroxides.  The  monoacetyl  derivative,  C13H1202NBr,  crystal¬ 
lises  in  colourless  needles  melting  at  183°,  and  the  diacetyl  derivative 
in  needles  melting  at  240°.  With  nitrous  acid,  the  aminophenol  yields 
a  yellow  diazophenol  anhydride. 

6-Bromo-l  :  2-naphthamethylenequinone  (Q-bromo-  fi-naphthaquinone- 
C(CH  )*CO 

1  -methide),  C6H3Br<^r<u rT,  crystallises  from  light  petroleum  in 

(jii - Oil 

yellow  plates  melting  at  1 44°.  It  forms  an  additive  compound  with  acetyl 
chloride,  C13H10O2ClBr,  which  forms  compact  needles  melting  at  158°. 

3  :  Q-J)ibromo- 1  :  2-methylnaphthaquinonitrole, 

„CMe(N02)*C0 


CcH3Br< 


CH: 


-CBr’ 


crystallises  in  colourless,  flat  needles  melting  at  130°  and  is  the  most 
stable  of  the  o-quinonitroles.  With  acetic  acid,  it  is  slowly  transformed 

into  3  :  6-dibromo-l :  2-methylnaphtha-\f/-quinol,  C6H3Br<T^^e^^  I  p  , 

Oil  — - Odt 

which  crystallises  in  colourless  needles  melting  at  101°.  The  acetyl 
derivative  melts  at  152°.  J.  J.  S. 


Constitution  of  Alizarin  Monomethyl  Ethers.  Herman 
Decker  and  Ed.  Laube  ( Ber .,  1906,  39,  112 — 116,  526). — \-Chloro-2- 

CO 

hydroxyanthraquinone,  C6H4<^^q^>C6H2C1’OH,  is  formed  by  boiling 

2-hydroxyanthraquinone,  which  melts  at  306°  (corr.),  with  sodium 
hypochlorite  in  aqueous  sodium  hydroxide  solution  (Wedekind,  D.R.-P. 
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152172) ;  it  crystallises  in  small,  yellow  needles,  or  on  slow  evapora¬ 
tion  of  its  solutions  in  rosettes  of  needles,  melts  at  226°  (corr.),  and 
dissolves  in  aqueous  alkali  hydroxides  or  carbonates  to  form  red 
solutions ;  the  potassium  derivative  is  insoluble  in  cold  water,  but 
dissolves  in  alcohol,  forming  a  violet  solution.  When  fused  with 
sodium  ethoxide,  it  forms  alizarin,  and  when  heated  with  ammonia 
under  pressure  yields  an  am^no-compound  melting  at  240 — 245°  (con*.). 

\-Chloro-2-acetoxyanthraquinone,  C14Hfi03ClAc,  formed  by  boiling 
the  hydroxy-compound  with  acetic  anhydride  containing  one  to  two 
drops  of  concentrated  sulphuric  acid,  crystallises  from  alcohol  in 
yellow,  flocculent  aggregates,  melts  at  163  5°,  is  hydrolysed  only 
slowly  by  boiling  aqueous  alkali  hydroxides,  and  dissolves  in  con¬ 
centrated  sulphuric  acid,  forming  a  red  solution. 

QO 

\-Chloro-2-methoxyanthraquinone,  CGH4-\QQ^>C6H2Cl*OMe,  is  pre¬ 
pared  by  heating  the  sodium  derivative  of  l-chloro-2-hydroxyanthra- 
quinone  with  methyl  sulphate  at  140°;  after  recrystallisation  from 
alcohol  or  benzene,  it  melts  at  223 — 221°  (corr.).  It  is  easily  soluble 
in  hot  amyl  alcohol  or  in  concentrated  sulphuric  acid,  forming  an 
orange-red  solution,  and  when  heated  with  aqueous  sodium  hydroxide 
under  pressure  yields  chiefly  alizarin.  When  heated  with  sodium 
methoxide  in  methyl-alcoholic  solution  in  a  sealed  tube  at  100°  for 
twelve  hours,  it  yields  alizarin  monomethyl  ether  [l-hydroxy-2- 
methoxyanthraquinone],  melting  at  232 — 233°  (Schunck  and  March- 
lewski,  Trans.,  1894,  65,  185). 

When  heated  with  sodium  ethoxide  and  ethyl  alcohol,  l-chloro-2- 
methoxyanthraquinone  yields  a  mixture  of  l-hydroxy-2-methoxy-  and 
l-ethoxy-2-methoxy-anthraquinono  ;  these  are  separated  by  treatment 
with  benzene  and  aqueous  sodium  hydroxide.  The  monomethyl  ether, 
melting  at  232 — 233°,  is  obtained  on  acidification  of  the  alkaline 
solution,  whilst  1 -ethoxy- 2-methoxyanthraquinone  crystallises  from 
the  benzene  solution  and  melts  at  169 — 170°.  G.  Y. 


Reduction  Products  of  Hydroxyanthraquinones.  Maurice 
Prud’homme  [Bull.  Soc.  chim.,  1906,  [iii],  35,  71 — 76). — When  freshly 
precipitated  alizarin,  anthrapurpurin,  or  flavopurpurin  is  suspended  in 
dilute  acid  and  zinc  dust  is  added,  a  brown  or  olive-green  reduction 
product  is  formed,  depending  on  the  conditions  of  the  experiment. 
Each  of  these  reduction  products  is  convertible  into  the  same  yellow 
substance  by  the  action  of  acids.  All  three  substances  dissolve  in 
alkalis  to  form  solutions  which  are  redder,  but  less  intense,  than  that 
given  by  alizarin ;  they  dye  with  the  usual  mordants  in  neutral 
solution,  giving  tints  similar  to  those  produced  by  alizarin,  but  in 
presence  of  acetic  acid,  owing  apparently  to  the  reduction  of  the 
mordant  by  the  dyes,  they  give  feeble  tints  or  none  at  all  with 
chromium  and  iron  mordants. 


Alizarinimide,  C6H4<^ 


.C(NH)-C-C(OH):C-OH 


co- 


1 1 

~OCH- 


i 

-CH 


c6h4< 


.00- 


C-C(OH):C-OH 
C(NH)'C-CH— OH 


V 
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is  prepared  by  heating  alizarin  with  ammonia  solution  under  pressure 
(Farbenfabriken  vorm.  Fr.  Bayer  &  Co.).  It  crystallises  from 
pyridine  and  when  warmed  with  alkalis  or  acids  is  resolved  into  its 
generators.  With  aniline  or  phenylhydrazine,  the  imino-group  is 
replaced  by  !NPh  or  IN’NHPh. 

Alizarinimide  is  also  produced  when  the  precipitate,  obtained  by 
acidifying  the  brown  solution,  produced  by  the  reduction  of  alizarin 
with  hot  ammonia  solution  and  zinc  dust,  is  washed,  redissolved  in 
ammonia,  and  oxidised  by  exposure  to  air.  If,  however,  the  brown 
solution  itself  is  exposed  to  air,  it  also  re-oxidises,  forming  the  isomeride 
of  alizarinimide  represented  by  the  alternative  formula.  It  is  con¬ 
sidered,  therefore,  that  the  brown  solution  contains  one  form  of  the 
anthranol  corresponding  with  alizarin,  and  the  precipitate  obtained  by 
acidifying  the  brown  solution  consists  of  the  other  form,  the  possible 

formulae  being  C6H4<^  <  ^^>CflH9i(OH)9,  and 

vli 

pi! _ 

c«H4<i(0H)>CeH  2<OH)2- 

The  isomeride  of  alizarinimide  is  also  formed  when  the  brown,  olive- 
green,  or  yellow  reduction  products  of  alizarin,  referred  to  in  the  first 
paragraph,  are  dissolved  in  ammonia  solution  and  exposed  to  air. 

Two  anthrapurpurinimides  were  obtained  from  anthrapurpurin : 
these  resembled  the  alizarinimides.  Flavopurpurin  also  yields  a 
similar  substance  when  its  corresponding  anthranol  is  treated  with 
ammonia  solution.  T.  A.  H. 


Preparation  of  Camphor  from  BorneolorfsoBorneol.  Chemische 
Fabrik  auf  Aktien  vorm.  E.  Schering  (D.R.-P.  161306.  Compare 
Abstr.,  1905,  i,  709  ;  this  vol.,  i,  28). — When  borneol  or  isoborneol  is 
dissolved  in  95  per  cent,  acetic  acid  or  light  petroleum,  water  added, 
and  a  current  of  ozone  passed  through  the  solution  at  the  ordinary 
temperature,  camphor  is  formed  readily.  Camphene  under  similar 
conditions  yields  only  camphenilone  and  formaldehyde.  C.  H.  D. 


Terpenes  and  Ethereal  Oils.  LXXIII.  Otto  Wallach  ( Annalen , 
1905, 343,  28 — 40.  Compare  Abstr.,  1903,  i,  103, 105,  567  ;  1904,  i,  74, 
104,  424,  752,  753,  754,  987,  1035  ;  1905,  i,  147,  450,  709).— A  special 
name  is  suggested  for  the  methylene  group,  CH2,  which  is  found  in 
semicyclic  linking  in  many  hydroaromatic  and  analogous  compounds  and 
in  the  methylenequinone  and  other  substances  studied  by  Auwers  and 
Zincke.  Such  a  methylene  group  has  characteristic  reactions  which 
distinguish  it  from  the  same  group  in  cyclic  or  acyclic  molecules. 
Semmler  has  suggested  the  name  “  ^-terpenes  ”  for  terpenes  possessing 
this  semicyclic  methylene  group.  But  such  hydrocarbons  do  not  bear 
to  the  terpenes  the  relation  which  ^-compounds  in  general  bear  to  their 
isomerides.  It  is  consequently  suggested  that  the  acyclic  methylene 
group  found  in  limonene,  carvone,  citronellal,  and  t'sopulegone  should 
be  called  “  methene.”  Thus,  for  example,  the  expression 


ch2*ch 

ch2-ch2^c'OH2 
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represents  methenecycfopentane  (methenecycfopentamethylene),  the 


.  ch2-ch2-ch2. 

expression  <1,^.^.^  >O.CH2i 
landrene,  CHPrK;S5dJ&>C:CH2) 


methenecycfoheptane ;  /3-phel- 
is  called  A2-  1-methene-  4- iso- 


propylc?/cfohexene  or  l-methene-4-isopropyltetrahydrobenzene. 

Experiments  have  been  made  in  order  to  determine  whether  the 
tetrahydrocuminaldehyde  obtained  by  oxidation  by  /3-phellandrene 
(Abstr.,  1905,  i,  709)  is  present  in  the  source  of  the  phellandrene  (oil 
of  Phellandrium  aquaticum )  or  whether  it  is  formed  in  the  oxidation 
of  the  phellandrene  in  the  process  of  preparation. 

Phellandrene  was  shaken  with  an  equal  quantity  of  water  in  a  large 
flask  with  oxygen  at  the  ordinary  temperature  and  exposed  to  sunlight. 
Oxygen  is  rapidly  absorbed  ;  when  the  absorption  has  ceased  after  three 
days,  a  heavy,  viscous  oil  remains,  which  is  distilled  in  steam ;  at  first, 
unchanged  phellandrene  distils  over,  mixed  with  a  small  amount  of  a 
substance  which  yields  a  semicarbazone.  The  non-volatile  product  does 
not  contain  a  glycol.  Th e  semicarbazone,  C9H14IlSr-lSrH,CO*NH2,  melts 
at  183 — 184°  and  is  converted  by  oxalic  or  sulphuric  acid  into  an 
unsaturated  ketone,  C0HuO,  which  boils  at  103 — 106°  under  15  mm, 
or  at  220 — 224°  under  the  ordinary  pressure;  it  has  a  sp.  gr.  0'9387 
and  nD  1‘4788  at  26°.  The  ketone  combines  easily  with  sodium 
hydrogen  sulphite,  but  is  unchanged  when  treated  with  sodium 
hypobromite,  and  yields  with  hydrogen  sulphide  in  ammoniacal  solu¬ 
tion  a  sulphur  compound  which  melts  at  121 — 122°.  When  reduced 
with  sodium  in  moist  ether,  an  alcohol  is  formed  in  small  quantity  with 
an  odour  resembling  that  of  terpineol ;  it  is  oxidised  in  acetic  acid  solu¬ 
tion  to  a  saturated  ketone,  C9Hl60,  the  semicarbazone  of  which  melts  at 
188°.  The  ketone  is  oxidised  by  chromic  acid  in  sulphuric  acid  solution 
to  /3-{sopropyladipic  acid.  Hence  it  follows  that  the  product  of  oxida¬ 
tion  of  (3- phellandrene  with  free  oxygen  has  the  constitution 

CHPr<^A_Cc^>CO, 

and  is  therefore  l-isopropyl-A2-<n/cfchexene-4-one.  Further,  the  tetra¬ 
hydrocuminaldehyde  is  an  original  constituent  of  the  ethereal  oils  in 
which  it  is  found,  and  not  formed  from  the  phellandrene.  The  conclusion 
may  also  be  drawn  from  the  experiments  that  the  oxidation  of  an  un¬ 
saturated  compound  by  permanganate  follows  a  different  course  from 
the  oxidation  of  that  compound  by  oxygen  in  the  presence  of  water. 
The  oxidation  of  the  ethylene  linking  by  oxygen  is  brought  about  by 
the  addition  of  oxygen  and  the  conversion  of  the  double  into  the  single 
linking,  whilst  the  oxidation  by  permanganate  brings  about  the  addition 
of  two  hydroxyl  groups  at  the  ethylene  linking.  The  reaction  with 
oxygen  is  identical  with  that  with  ozone. 

Attention  is  called  to  the  fact  that  the  odour  of  cyclic  ketones 
depends  on  the  relative  positions  of  the  carbonyl  and  the  isopropyl 
group ;  thus,  when  they  occupy  o-positions  relative  to  one  another,  the 
ketone  has  the  odour  of  menthone,  in  the  m-position  relative  to  one 
another  the  odour  of  carvone,  and  in  the  ^-position  a  cumin-like  odour. 

When  /3-phellandrene  glycol,  CHPr^<^L_Cc^>C(OH)  •  C1I2 -  OH,  is 


2>  2 
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oxidised  by  chromic  acid  in  sulphuric  acid  solution,  l-faopropylhexene-4- 
one  is  formed.  The  glycol  is  converted  into  dihydrocum inalcohol, 

CHPr<^il^>C-CH2-OH, 

together  with  tetrahydrocuminaldehyde,  on  boiling  with  dilute  sulphuric 
acid  When  the  aldoxime  (m.  p.  87°)  of  the  tetrahydrocuminaldehyde 
just  mentioned  is  reduced  in  alcoholic  solution  with  sodium,  a  base  is 
obtained  the  carbamide  of  which  melts  at  160 — 161°  and  is  identical 
with  the  base  formed  together  with  the  carbamide  of  cuminylamine 
from  nitro-jfi-phellandrene ;  the  base,  therefore,  is  probably  a  derivative 
of  tetrahydrocuminylamine.  These  facts  are  in  favour  of  the  constitu¬ 
tion  of  nitro-/?-phellandrene  previously  suggested  (Abstr.,  1905, 
i,  709). 

By  the  reactions  above  described,  the  question  as  to  the  occurrence  of 
y3-phellandrene  together  with  the  a-isomeride  in  the  ethereal  oil  from 
Eucalyptus  amygdalina  has  been  decided  ;  but  a  very  small  quantity  of 
/3-phellandrene  is  present.  K.  J.  P.  0. 

Tertiary  Alcohols  of  the  c?/c£oCitrylidene  Series.  Albert 
Verley  (D.B..-P.  160834.  Compare  Abstr.,  1904,  i,  880). — Certain 
cyclic  citral  derivatives  combine  with  magnesium  alkyl  iodides,  and  the 
resulting  compounds  are  decomposed  by  water  to  form  tertiary  alcohols. 
Thus,  methyl  cycfocitrylideneacetate  combines  with  magnesium  methyl 
iodide  in  ethereal  solution  to  form  the  compound 

CH2-CMe2-C-CH:CH*CMe2-0-MgI 

CH2-CH2-CMe 

which  is  converted  by  water  into  cjclocitrylidene-tert.-bulyl  alcohol, 
C14H„40,  which  boils  at  131°  under  16  mm.  pressure,  has  a  sp.  gr.  0-9003 
at  15°,  and  has  a  fresh  odour  of  violets.  The  same  alcohol  is  obtained 
from  ionone  and  magnesium  methyl  iodide.  The  corresponding 
alcohol,  C16H2sO,  from  ethyl  cycfocitrylideneacetate  and  magnesium  ethyl 
iodide,  boils  at  162°  under  16  mm.  pressure  and  has  a  sp.  gr.  094229 
at  15°.  The  alcohol,  C15H260,  from  ionone  and  magnesium  ethyl  iodide, 
boils  at  153°  under  15  mm.  pressure. 

The  same  series  of  tertiary  alcohols  may  be  obtained  by  combining 
the  open  chain  esters  of  citrylideneacetic  acid  with  magnesium  alkyl 
iodides  and  converting  the  products  into  their  cyclic  isomerides  by 
means  of  dilute  acids.  Thus,  methyl  citrylideneacetate  and  magnesium 
methyl  iodide  yield  the  alcohol, 

CMe2:CH-CH2-CH2-CMe:CH-CH:CH-CMe2-OH, 
which  boils  at  154°  under  18  mm.  pressure  and  has  a  sp.  gr.  0-890  at 
15°.  C.  H.  D. 

Action  of  Atmospheric  Oxygen  on  Para  Caoutchouc.  Edgar 
Herbst  (Her.,  1906,  39,  523 — 525). — When  a  current  of  purified  air 
is  passed  for  140  hours  through  a  hot  solution  of  Para  caoutchouc 
in  benzene,  two  substances  are  obtained :  a  transparent,  reddish- 
brown  syrup,  soluble  in  light  petroleum,  having  the  composition 
C10H]6O,  and  an  amorphous,  friable,  yellow  solid  of  the  composition 
Ci0H]6O3,  insoluble  in  light  petroleum.  The  latter  is  sparingly 
soluble  in  a  mixture  of  benzene  and  light  petroleum ;  from  this 
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solvent,  a  modification  separates  as  a  hard,  glassy  mass  with  sub¬ 
stantially  different  physical  properties.  C.  S. 

Occurrence  of  (3- Amy rin  Acetate  in  some  Varieties  of  Gutta¬ 
percha.  Pieter  van  Romburgh  and  N.  H.  Cohen  ( Proc .  K.  Akad. 
Wetensch.  Amsterdam,  1905,  8,  544 — 546.  Compare  Romburgh,  Abstr., 
1904,  i,  905  ;  this  vol.,  i,  20). — The  acetic  ester  obtained  from  the 
gutta-percha  of  Payena  Leerii  and  from  djelutung  is  identical  with 
/3-amyrin  acetate  (Vesterberg,  Abstr.,  1891,  165);  it  melts  at 

240 — 241°  (corr.)  and  has  [a]D  +81T°  in  chloroform  solution.  The 
/3-amyrin  obtained  on  hydrolysis  of  the  acetate  crystallises  in  long, 
thin  needles,  melts  at  197 — 197,5°  (corr.),  and  has  [a]D  +88°  in 
chloroform  or  +  98°  in  benzene  solution ;  when  treated  with  benzoic 
chloride  in  pyridine  solution,  it  forms  the  benzoate,  which  crystallises 
in  small,  rectangular  plates  and  melts  at  234 — 235°  (corr.). 

The  substance  melting  at  239 — 240°,  obtained  by  Marek  from  the 
milky  juice  of  Asclepias  syriaca  (Abstr.,  1904,  ii,  141),  and  a-balalban, 
obtained  from  balata  by  Tschirch  and  Schereschewski  (Abstr.,  1905, 
i,  713),  also  are  identical  with  /3-amyrin  acetate.  G.  Y. 

Heerabol  Myrrh.  Alexander  Tschirch  and  W.  Bergmann  (Arch. 
Pharm.,  1906,  243,  641 — 654). — The  material  examined  was  a  com¬ 
mercial  sample  of  Myrrha  electa  ;  it  consisted  of  reddish-brown  pieces 
with  a  waxy  fracture,  and  the  following  solvents  dissolved  the 
percentages  of  it  indicated:  alcohol,  36;  ether,  29;  chloroform,  31; 
light  petroleum,  9  ;  methyl  alcohol,  38  ;  water,  60  ;  ethyl  and  methyl 
alcohols,  36  ;  toluene,  30. 

From  an  ethereal  extract  of  the  drug,  ammonium  carbonate  and 
sodium  carbonate  alike  dissolved  nothing.  One  per  cent,  aqueous 
potassium  hydroxide,  however,  dissolved  the  following  two  amorphous, 
greyish-yellow,  neutral  substances,  which  were  separated  in  alcoholic 
solution  by  means  of  lead  acetate,  with  which  the  first  of  them  forms 
an  insoluble  precipitate,  but  not  the  second  :  a-heerabo-myrrhol, 
Cl7H2405,  melting  at  158 — 165°,  and  (3 -heerabo-myrrhol,  C19U2804, 
melting  at  116 — 124°. 

From  the  residue  insoluble  in  ether,  alcohol  extracted  two  brown, 
amorphous  substances,  soluble  in  dilute  aqueous  potassium  hydroxide  : 
a -heerabo-myrrholol,  C15H2207  or  C30H44O14,  melting  at  207 — 220°,  and 
(3-heerabo-myrrholol ,  C29HgGO10,  melting  at  205 — 213°;  of  these,  the 
first  is  precipitated  from  the  solution  by  lead  acetate,  the  second  is 
not. 

From  the  ethereal  solution,  after  the  extraction  with  alkali,  the  ether 
was  driven  off  and  the  residue  distilled  with  steam ;  an  essential  oil 
passed  over.  More  of  this  oil  was  obtained  by  repeated  distillation  of 
the  residue  with  very  dilute  aqueous  potassium  hydroxide ;  at  the 
same  time,  a  substance  dissolved  gradually  in  the  alkali  which  melted 
at  188 — 197°  and  had  the  composition  and  reactions  of  a-heerabo- 
myrrhol.  The  heeraboresen  finally  remaining,  C29H40O4,  melted  at 
98 — 104°.  The  essential  oil  was  yellow,  rather  syrupy,  and  had  the 
sp.  gr.  1'046  ;  it  resinified  readily. 
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The  unusually  high  percentage  of  oxygen  in  these  substances  is 
noteworthy. 

From  the  residue  remaining  after  extraction  with  ether  and  alcohol, 
water  extracted  a  mixture  of  a  gum  with  an  enzyme  having  the 
character  of  an  oxydase.  This  mixture  could  not  be  separated  into  its 
constituents;  it  yielded  5*15  per  cent,  of  ash  containing  calcium  and 
magnesium,  and  gave  pyrrole  when  heated  with  dry  potassium 
hydroxide,  furfuraldehyde  when  distilled  with  12  per  cent,  hydrochloric 
acid,  mucic  acid  when  treated  with  nitric  acid,  and  arabinose  when 
hydrolysed  with  5  per  cent,  sulphuric  acid. 

The  bitter  principle  was  not  isolated  in  a  state  of  purity. 

The  sample  contained  in  100  parts,  approximately:  heerabo- 
myrrhol,  a,  4  (and  secondary  2),  (3,  2  ;  heerabo-myrrholol,  a,  3,  (3,  2  ; 
heeraboresen,  6  ;  essential  oil,  6 — 7  (and  secondary  1*5)  ;  gum  and 
enzyme,  61  ;  impurities,  3 — 4;  water,  5. 

Two  small  specimens  collected  from  unknown  species  of  Commiphora 
in  German  East  Africa  were  also  examined  cursorily.  0.  F.  B. 

d-Glucosephloroglucinol  and  /3-Glucosan.  Eduard  Yongerich- 
ten  and  Fr.  MOller  ( Ber .,  1906,  39,  241 — 245). — When  d-glucose- 
apigenin  is  boiled  for  five  hours  with  a  25  per  cent,  solution  of  sodium 
hydroxide,  it  yields  o£-glucosephloroglucinol,  which  is  in  its  turn 
partially  converted  into  pliloroglucinol  and  /1-glucosan.  From  an 
aqueous  solution  containing  d-glucosephloroglucinol  and  /Jglucosan,  the 
former  is  precipitated  by  the  addition  of  lead  acetate,  d -Glucosephloro- 
glucinol  is  a  white,  amorphous,  hygroscopic  powder  dissolving  readily 
in  alcohol.  In  aqueous  solution  it  has  [a]D  -  24-20°  at  20°,  in  alcoholic 
solution,  [a]D  —24-95°  at  20°.  It  is  unaffected  by  yeast  or  emulsin 
and  reduces  Fehling’s  solution  only  after  having  been  boiled  with 
mineral  acids.  It  reacts  with  diazonium  salts  to  form  disazo-com- 
pounds :  d-glucosephloroglucinoldisazochlorobenzene,  024112202114012,  is 
a  reddish-brown,  flocculent  precipitate  obtained  from  p chlorophenyl- 
diazonium  chloride ;  d -glucosephloroglucinoldisazobenzene,  C24H2408lNT4, 
obtained  from  diazobenzene  chloride,  forms  a  reddish-brown,  crystalline 
mass,  soluble  in  alkalis. 

/2-Glucosan,  obtained  as  described  above,  forms  large,  rhombic  plates 
melting  at  177 — 178°  and  is  identical  with  Tanret’s  lsevoglucosan 
(Abstr.,  1894,  i,  564). 

The  tribenzoyl  derivative,  in  contradistinction  to  the  triacetyl  com¬ 
pound,  is  scarcely  hydrolysed  by  hydrochloric  acid.  A  boiling  solution 
of  baryta-water  changes  /3-glucosan  into  a  hydrate,  which  melts  at 
108°  and  in  a  vacuum  loses  water,  re-forming  /3-glucosan.  /?-Glucosan 
is  almost  unaffected  by  bromine  or  potassium  permanganate  in  neutral 
solution,  but  is  converted  into  dextrose  by  hydrochloric  acid.  O.  S. 

Brazilin  and  Heematoxylin.  Josef  Herzto  and  Jacques  Pollak 
(Ber.,  1906,  39,  265 — 267.  Compare  Abstr.,  1903,  i,  270,  713;  1904, 
i,  81  ;  1905,  i,  605). — On  warming  on  the  water-bath  a  solution  of 
tetramethylhsematoxylone  in  glacial  acetic  acid  with  phenylhydrazine, 
a  compound ,  C22H12ON2(OMe)4,  is  obtained,  analogous  with  the  sub¬ 
stance  prepared  in  a  similar  manner  from  trimethylbrazilone  ;  it 
crystallises  from  ethyl  acetate  in  yellow  needles,  melts  at  234 — 237°, 
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and  is  not  affected  by  acetic  anhydride  or  an  excess  of  phenyl- 
hydrazine. 

The  phenylhydrazine  derivative  of  trimethylbrazilone  ( loc .  cit .)  cannot 
be  directly  acetylated,  bat  when  heated  with  acetic  anhydride,  sodium 
acetate,  and  zinc  dust,  a  reduced  monoacetyl  derivative, 
C22H14ON2(OMe)3*OAc, 

is  obtained;  this  crystallises  from  alcohol,  melts  at  214 — 217°,  and 
when  hydrolysed  gives  a  product  which  is  oxidised  by  ferric  chloride 
to  the  original  phenylhydrazine  derivative  melting  at  240 — 243°. 

The  bearing  of  these  facts  on  the  structure  of  brazilin  is  discussed. 

W.  A.  D. 


Grignard  Syntheses  in  the  Furan  Group.  William  J.  Hale, 
W.  D.  McNally,  and  C.  J.  Pater  ( Amer .  Chem.  J.,  1906,  35,  68 — 78). 

CH*CH 

— Diphenyl-2-furylcarbinol ,  M  ^>CPh2*OH,  obtained  by  treating 

CH  0 

ethyl  pyromucate  with  magnesium  phenyl  bromide  and  decomposing 
the  product  with  water,  crystallises  in  colourless,  rhombic  prisms,  melts 
at  9 2  "4°  (corr.),  is  soluble  in  ether,  alcohol,  chloroform,  benzene,  ethyl 
acetate,  or  warm  light  petroleum,  and  gradually  changes  into  a  dark 
red,  gummy  mass ;  its  methyl  ether  is  a  colourless  oil  which  boils  at 
206 — 207°  under  26  mm.  pressure  and  has  a  sp.  gr.  1-1195  at  20°. 
CH-CH 

2 -Furyldiethylcarbinol,  _ ^p>CEt*OH,  was  obtained  as  a  pale 


yellow  liquid  which  had  a  pleasant,  ethereal  odour  and  gradually 
changed  into  a  dark  brown,  crystalline  mass;  it  could  not  be  purified 
by  distillation,  as  it  readily  suffers  decomposition  with  formation  of 
fi-2-furyl-a-methyl-fi-ethylethylene  [ y-furyl- hP-amylene ], 
C4H30-CEt:CHMe, 

which  crystallises  in  colourless  needles  or  prisms,  melts  at  249°  (corr.), 
is  soluble  in  chloroform,  benzene,  carbon  disulphide,  ether,  or  light 
petroleum,  is  insoluble  in  water,  and  decolorises  a  solution  of  bromine 
in  carbon  disulphide. 

By  the  action  of  magnesium  methyl  iodide  on  ethyl  pyromucate,  an 
unstable,  red  liquid  is  produced. 

Dibenzyl-2-furylcarbinol,  C40H,i-C(C7H7)2,0H,  crystallises  in  silky 
needles,  melts  at  82 *7°  (corr.),  is  soluble  in  the  usual  organic  solvents 
and  insoluble  in  water,  and  is  much  more  stable  than  the  corresponding 
diphenyl  derivative  ;  its  methyl  ether  crystallises  in  long,  colourless 
needles  and  melts  at  61 ’2°  (corr.). 

Furylene- 2  :  5 -bisdiphenylcarbinol,  C4OH2(CPh2*OH)2,  obtained  by 
the  action  of  magnesium  phenyl  bromide  on  ethyl  dehydromucate, 
forms  small,  colourless,  rhombic  crystals,  melts  at  165'5°  (corr.),  is 
soluble  in  alcohol,  ether,  acetone,  benzene,  or  chloroform,  and  is  more 
stable  than  diphenyl-2-furylcarbinol ;  its  methyl  ether  crystallises  in 
groups  of  white  needles  and  melts  at  88’2°  (corr.)  ;  the  ethyl  ether 
forms  rhombic  prisms  and  melts  at  171°  (corr.). 

Furylene- 2  : 5 -bisdibenzylcarbinol,  C4OH2[C(C7H7)2*OH]2,  is  a  fairly 
stable  substance  of  a  light  straw  colour ;  it  boils  and  partially  decom¬ 
poses  at  193 — 195°  under  30  mm.  pressure,  has  an  agreeable  odour,  a 
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sp.  g r.  1*126  at  27°,  and  is  soluble  in  all  the  usual  solvents  except  light 
petroleum  and  water.  E.  G. 

1-  and  2-Aminocoumaran  (Coumaranamine).  Richard 
Stoermer  and  W.  Konig  ( Ber .,  1906,  39,  492 — 499.  Compare 
Stoermer  and  Calov,  Abstr.,  1901,  i,  336). — Hydrocoumarilic  acid 
(coumaranilic  acid),  prepared  by  the  reduction  of  coumarilic  acid  in 
alkaline  solution  by  sodium  amalgam,  melts  at  116*5°  ;  its  ethyl  ester 
boils  at  273°  and  melts  at  23°.  Coumaranilic  hydrazide,  prepared 
from  ethyl  coumaranilate  and  hydrazine  hydrate,  separates  from 
alcohol  in  snow-white  needles  and  melts  at  148°.  Dicoumaranilic 
hydrazide,  C8H70*CQ*NH*NH*C0*C8H70,  crystallises  in  needles. 
Coumaranilic  azoimide,  N3*CO*C8H7(),  prepared  by  dissolving  coumar¬ 
anilic  hydrazide  in  water  and  gradually  adding  sodium  nitrite  (2  mols.) 
and  dilute  acetic  acid,  is  a  snow-white  solid  and  melts  at  32°.  It  is 
probably  formed  as  an  intermediate  product  in  the  preparation  of 
dicoumaranilic  hydrazide  from  coumaranilic  hydrazide  ;  thus 

C8H70*C0*NH*NH2  +  N3-C0*C8H70  =  N2H?(COC8H70)2  +  hn3 
represents  the  formation  of  dicoumaranilic  hydrazide.  When 
coumaranilic  azoimide  is  heated  with  absolute  alcohol,  1-carboxyethyl- 
aminocoumaran  (1-urethylcoumaran),  CgH70*lSiH*C02Et,  melting  at 
105°,  is  formed.  Phenylurethylcoumaran,  prepared  from  coumaranilic 
azoimide  and  phenol,  forms  glistening  leaflets  and  melts  at  151°. 
Dicoumaranyl  carbamide,  C0(NH*C8H70)2,  prepared  by  boiling  the 
azoimide  with  water,  separates  from  dilute  alcohol  as  a  crystalline 
powder  and  melts  at  205°.  Coumaranilic  anilide,  prepared  by  the 
action  of  aniline  on  the  azoimide,  separates  from  dilute  alcohol  in 
glistening  scales  and  melts  at  104°. 

Coumarone  was  formed  as  one  of  the  products  of  the  action  of  cold 
concentrated  hydrochloric  acid  on  coumaranylurethane. 

Coumaranone  was  prepared  by  the  dehydration  of  phenoxyacetic 
acid  with  phosphoric  oxide  (compare  Stoermer  and  Bartsch,  Abstr., 
1901,  i,  94).  Its  oxime,  when  reduced  by  sodium  amalgam  and 
glacial  acetic  acid,  yielded  2 -aminocoumaran, 

C6H4<^CH(NH^>CH2’ 

as  a  yellow  oil  which  boils  at  122°  under  18  mm.  pressure.  It  has 
the  sp.  gr.  1  1 303  at  17°  and  nD  1*5645  at  19°.  Its  hydrochloride  melts 
and  decomposes  at  226°;  its  platinichloride  decomposes  at  220°;  its 
aurichloride  melts  and  decomposes  at  161°. 

2- Carboxyethylaminocoumaran  (2  -ur ethyl coumar an), 

C(.H4<OH(Ng.0ogEt)>CHo, 

prepared  from  2 -aminocoumaran  and  ethyl  chlorocarbonate,  separates 
from  dilute  alcohol  in  needles  and  melts  at  101*5°. 

C  oumaranylphenylcarbamide, 

prepared  from  2-aminocoumaran  and  phenylcarbimide,  separates  from 
dilute  alcohol  in  needles  and  melts  at  204°. 

Coumarone  and  ammonium  chloride  are  formed  when  2-amino¬ 
coumaran  hydrochloride  is  heated. 
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2 -Coumaranol  nitrite,  C6H4<Cqjj^q.]s[0)  prepared  from 

2-aminocoumarone  hydrochloride  and  potassium  nitrite,  separates  from 
dilute  alcohol  in  glistening  leaflets  and  melts  at  65°.  When  heated, 
it  decomposes  into  coumarone  and  nitrous  acid.  A.  McK. 


7-Hydroxy-2-o-m-^-trimethoxyphenyl-4-metliy  lene-1 : 4-benzo- 
pyran  and  its  Derivatives.  Carl  Bulow  and  Carl  Schmid 
( Ber .,  1906,  39,  214 — 225.  Compare  Abstr.,  1901,  i,  400,  559  ; 
1904,  i,  262  ;  1905,  i,  150). — The  copper  derivative  of  2:3:  4-tri- 
methoxybenzoylacetone  (Blumberg  and  Kostanecki,  Abstr.,  1903,  i, 
644)  separates  from  dilute  alcohol  in  clusters  of  needles  and  melts  at 
150—152°. 

Resorcinol  condenses  with  2:3:  4-trimethoxybenzoylacetone  in  the 
presence  of  dry  hydrogen  chloride  to  form  7 -hydroxy-2-ova-'p-trimeth- 
oxi/phenyl-b-methylene- 1  :  4 -benzopyran  hydrochloride, 

HOC  H  /0(HCl)-OC6H2(OMe)3 

6  3<-c(:ch2)*ch 

which  is  obtained  in  clusters  of  dark  yellow  needles  soluble  in  water 
or  alcohol.  A  concentrated  aqueous  solution  is  orange-yellow  in 
colour,  turning  red  on  dilution  owing  to  hydrolytic  dissociation.  The 
sulphate  forms  tufts  of  silky  needles  which  melt  at  203°  to  a  steel- 
blue  liquid.  The  picrate,  C25H21012N3,  forms  minute,  yellow  needles 
which  darken  at  100°,  become  black  at  200°,  and  melt  and  decompose 
at  212°.  The  free  base,  obtained  from  an  aqueous  solution  of  the 
hydrochloride  by  adding  a  slight  excess  of  ammonium  hydroxide  and 
then  neutralising  with  acetic  acid,  separates  in  light  red,  microcrystal¬ 
line  flocks,  sinters  at  95°,  becomes  dark  and  melts  at  105 — 110°.  The 


acetyl  derivative,  C21H20O6,  melts  at  245 — 247°. 

By  reduction  with  zinc  dust  and  acetic  acid  in  the  presence  of  acetic 
anhydride,  the  base  yields  a  dihydro- derivative,  C21H2206,  which  forms 
a  greenish-yellow,  amorphous  powder  and  melts  at  230 — 235°. 

By  brominating  the  hydrochloride  in  acetic  acid,  a  dibromo-derivative 
is  obtained,  the  hydrobromide  of  which,  C19H1805Br2,HBr,  forms  red, 
prismatic  crystals  which  blacken  on  heating,  but  do  not  melt  below 
270°.  The  base,  C19H1805Br2,  forms  small,  greenish-brown  needles 
which  melt  and  decompose  at  215°.  Bromination  of  the  hydrochloride 
in  the  presence  of  anhydrous  sodium  acetate  leads  to  the  formation  of 
a  tetrabromo- derivative,  C19H1805Br4,  which  crystallises  in  dark  red 
prisms  and  does  not  melt  below  300°. 

7-Hydroxy-2-o-m-\)-trihydroxyphenyl-i-meihylene-\  :  4- benzopyran  hydro¬ 
chloride,  C16H1205,HC1,  is  obtained  by  heating  the  corresponding  tri- 
methoxy -compound  at  150 — 180°  with  hydrochloric  acid.  It  crystal¬ 
lises  in  small,  red  leaflets  with  blue  reflex,  and  in  solution  is  more 


stable  than  the  hydrochloride  of  the  trimethyl  ether.  The  base, 
Ci6Hi205,  crystallises  in  minute,  brown  needles  which  partially  decom¬ 
pose  on  exposure  to  air.  Concentrated  sulphuric  acid  dissolves  it,  form¬ 
ing  an  orange-red,  non-fluorescent  solution.  C.  S. 


Synthesis  of  6:2'  :  4'-Trihydroxyflavonol.  E.  BoNiFAzr, 
Stanislaus  von  Kostanecki,  and  Josef  Tambor  {Ber,,  1906,  39, 
86 — 91). — 2  : 4-Dimethoxybenzaldehyde  and  quinacetophenone  mono- 
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methyl  ether  (Abstr.,  1904,  i,  440)  condense  in  warm  alcoholic  sodium 
hydroxide  solution,  forming  2' -hydroxy-5' :  2  :  k-trimethoxychalkone, 
OH*C6H3(OMe)*CO*CH.’CH*C6H3(OMe)2,  which  crystallises  in  slender, 
orange  needles,  melts  at  118°,  and  gives  a  red  coloration  with  concen¬ 
trated  sulphuric  acid.  When  heated  with  acetic  anhydride  and 
sodium  acetate,  it  yields  2' -acetoxy-5'  :  2  :  4 -trimethoxychalkone, 
Ci5Hg02(0Me)3*0Ac,  which  crystallises  in  yellow  needles  and  melts  at 
87°,  and  6:2':  4' -trimethoxyflavanone, 

OMe-C  If  ^H-O^OMe), 

«  ^COCH, 

which  is  formed  also  by  boiling  2'-hydroxy-5' :  2  : 4-trimethoxychalkone 
with  alcoholic  hydrochloric  acid  in  a  reflux  apparatus.  It  crystallises 
in  yellow  prisms,  melts  at  160°,  and  gives  a  red  coloration  with  con¬ 
centrated  sulphuric  acid.  The  isom^roso-derivative, 

OMe-C  H/°-<?H-CaHs(0Me)2 
6  sNx>-c:n-0h 

formed  by  the  action  of  amyl  nitrite  and  hydrochloric  acid  on  the  pre¬ 
ceding  compound  in  alcoholic  solution,  crystallises  in  small,  yellow 
needles, melts  and  decomposes  at  173 — 175°,  dissolves  in  aqueous  sodium 
hydroxide  to  form  a  yellow  solution,  and  dyes  with  cobalt  mordants 
orange,  uranium,  cadmium,  and  lead  mordants  yellow,  and  copper 
mordants  brown. 


6:2':  4 '-Trimethoxyflavonol,  OMe*C6H3<^  m  }  pre- 

CO’O’OH 

pared  by  boiling  the  isonitroso-compound  with  sulphuric  acid  in 
glacial  acetic  acid  solution,  crystallises  in  yellow  spears,  melts  at  193°, 
when  warmed  with  dilute  sodium  hydroxide  forms  a  sparingly  soluble 
yellow  sodium  derivative,  dyes  with  alumina  mordants  a  light  yellow, 
and  dissolves  in  concentrated  sulphuric  acid  to  form  a  greenish- 
yellow  solution  which  becomes  almost  colourless  and  shows  a  green 
fluorescence.  The  acetyl  derivative  crystallises  from  dilute  alcohol  in 
prismatic  needles  and  melts  at  162°. 

6:2':  4 ’ -Trihydroxyflavonol,  OH*C6H3<^  m  ^  formed 

UOOOH 


by  boiling  the  trimethoxy-compound  with  concentrated  hydriodic  acid, 
crystallises  in  light  yellow  needles  containing  H20,  which  is  lost  at 
130°,  melts  at  285°,  and  dissolves  in  dilute  sodium  hydroxide  to  form 
a  greenish-yellow  solution  with  strong  green  fluorescence,  in  concen¬ 
trated  sulphuric  acid  to  form  a  yellow  solution  with  slight  green 
fluorescence.  It  dyes  fibres  mordanted  with  alumina  yellow,  with 
iron  salts,  olive-brown  to  almost  black.  When  boiled  with  acetic 
anhydride  and  sodium  acetate,  it  forms  the  tetra-acetyl  derivative, 
C.rHfiOofOAc),,  which  crystallises  from  dilute  alcohol  in  white  needles 
and  melts  at  163°.  G.  Y. 


Dyeing  Properties  of  7  : 2' :  4'-Trihydroxyflavonol.  Stanislaus 
von  Kostanecki,  Victor  Lamte,  and  S.  Triulzi  ( Ber .,  1906,  39, 
92 — 96). — 2' -Hydroxy -4' :  2  :  ^-trimethoxychalkone , 

OH*  06H3(OMe)  'CO*  CH 1 CH  •  C6H3(OMe)2 , 
is  obtained  in  the  form  of  its  yellow  sodium  derivative  by  the  con- 
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densation  of  2  :  4-dimethoxybenzaldehyde  with  resacetophenone  mono¬ 
methyl  ether  (paconol)  in  hot  alcoholic  sodium  hydroxide  solution  ; 
when  liberated  by  means  of  hydrochloric  acid  and  recrystallised  from 
alcohol,  the  chalkone  forms  yellow  needles,  melts  at  157°,  and  gives  a 
red  coloration  with  concentrated  sulphuric  acid.  2'-Acetoxy-4' :  2  :  4-tri- 
methoxychalkone,  C15H802(QMe)3*0Ac,  crystallises  from  dilute  alcohol 
in  yellow,  nodular  aggregates  and  melts  at  110 — 112°.  When  boiled 
with  alcoholic  hydrochloric  acid  in  a  reflux  apparatus  for  twenty-four 
hours,  the  chalkone  is  partially  converted  into  7  : 2' :  4 '-trimethoxy- 


Jlavanone,  OMe’C6H3<^ 


0 —  C  H  •  C6Hs(OMe)2 
COCHo 


,  which  is  extracted  from 


the  mixture  by  much  boiling  water  ;  it  crystallises  from  dilute  alcohol 
in  white  needles,  melts  at  139°,  and  dissolves  in  alcoholic  sodium 
hydroxide  to  a  yellow,  in  concentrated  sulphuric  acid  to  a  red,  solution. 

The  isomiroso-derivative,  OMe*CrH„<^  >  forms 

6  d  XX>C.N-OH 

small,  yellow  crystals,  melts  and  decomposes  at  172°,  dissolves  in 
dilute  sodium  hydroxide  to  form  a  yellow  solution,  and  dyes  with 
cobalt  mordants  yellow. 

7:2':  4' -Trimethoxyjlavonol,  OMe‘C6H3<^  M  ^>H3(OMe)2  ^  Crys¬ 


tallises  from  alcohol  in  yellow  spears,  melts  at  205°,  and  dyes  with 
aluminium  mordants  a  light  yellow ;  when  warmed  with  aqueous  sodium 
hydroxide,  it  forms  a  sparingly  soluble,  yellow  sodium  derivative,  and 
dissolves  in  concentrated  sulphuric  acid  to  form  a  yellow  solution  with 
an  intense  bluish-green  fluorescence.  The  acetyl  derivative, 

C15H1602(0Me)3'0Ac> 

crystallises  from  dilute  alcohol  in  short  prisms  and  melts  at  189 — 191°. 

7:2':  4 ' -Trihydroxyjlavonol  ( resomorin ),  formed  by  boiling 
7:2':  4'-trimethoxyflavonol  with  concentrated  hydriodic  acid,  separates 
from  dilute  alcohol  as  a  gelatinous  mass ;  its  behaviour  towards  metallic 
mordants  is  the  same  as  that  of  6:2':  4'-trihydroxyflavonol  (see  pre¬ 
ceding  abstract)  and  of  morin.  The  character  of  the  last-named  sub¬ 
stance  as  a  dye  must  depend  therefore  on  the  presence  of  the  group 
-COC(OH)-,  and  not  on  the  presence  of  a  hydroxyl  in  the  im¬ 
position  to  the  carbonyl  group.  When  boiled  with  acetic  anhydride 
and  sodium  acetate,  resomorin  forms  the  tetra-acetyl  derivative, 


OAc*CcH3<^q  m  3(^Ac)2’  ^  which  crystallises  in  rosettes  of  small, 
stout  needles  and  melts  at  129 — 130°.  G.  Y. 


Cotarnine  Ferrichloride.  Arnold  Voswinkel  (D.R.-P.  161400). 
— On  mixing  solutions  of  ferric  chloride  and  cotarnine  hydrochloride  in 
absolute  alcohol,  cotarnine  ferrichloride,  C12H1303N,HFeCl4,  is  precipi¬ 
tated  in  orange  leaflets,  slowly  agglomerating  to  form  ruby-red  crystals. 
The  same  compound  is  obtained  on  heating  anhydrous  ferric  chloride 
with  cotarnine  hydrochloride  in  a  vacuum.  The  salt  dissolves  in  water 
or  dilute  alcohol  and  is  decomposed  on  boiling.  It  finds  therapeutic 
application  as  a  styptic.  O.  H.  D. 
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Transformation  of  a- Me  thy  lmorphimethine  into  the  /2-Com¬ 
pound  by  Heat.  Crystallographic  Behaviour  of  the  Two 
Isomerides.  Robert  Pschorr,  Heinrich  Roth,  and  F.  Tannhauser 
( Ber .,  1906,  39,  19 — 26). — When  a-methylmdrphimethine  is  heated  in 
a  vacuum,  it  changes  to  a  violet  liquid,  which  then  assumes  a  clear  yellow 
colour ;  if  the  temperature  is  then  suddenly  raised,  a  yellow  oil  distils 
at  220  —240°  under  12  mm.  pressure,  consisting  of  the  /2-isomeride  pre¬ 
viously  prepared  by  the  action  of  alcoholic  potash  (Knorr  and  Smiles, 
Abstr.,  1902,  i,  817);  its  identity  was  confirmed  by  preparing  the 
benzoate  and  the  methiodide. 

a-Methylmorphimethine  separates  from  dilute  alcohol  in  crystals 
belonging  to  the  sphenoidal-rhombic  system  [a  :  b  :  c  =  07265  : 1 :  0*5142], 
which  exhibit  rotatory  polarisation  in  the  solid  state  as  well  as  in  solu¬ 
tion.  The  /3-isomeride  crystallises  in  the  same  system  [a  :  b  :  c  = 
0*5832:1:0-9560]. 

a-Ethylthiocodide  also  crystallises  in  the  same  system  [a  :  b  :  c  = 
0-7481  : 1  :  0-7659].  T.  M.  L. 


23 2,  crystallises  from  acetic  acid  in  long 


Resolution  of  Thebaine  by  Benzoyl  Chloride.  Robert  Pschorr 
and  W.  Haas  (Ber.,  1906,  39,  16 — 19). — Benzoylthebaol,  02hH1804, 
prepared  by  the  action  of  benzoyl  chloride  on  thebaine  at  0°,  crystallises 
from  acetic  acid  in  thin,  colourless  needles  and  melts  at  160 — 161°.  The 
diirowm-derivative,  C23HlfiOJ:>r 
needles  and  melts  at  229°. 

Benzoylthebaolquinone,  C23H16Og,  prepared  by  oxidation  with  chromic 
acid,  separates  from  acetic  acid  in  yellow  crystals  and  melts  at  216°  ;  it 
is  hydrolysed  by  sodium  ethoxide  to  Freund’s  thebaolquinone. 

The  basic  product  of  the  action  of  benzoyl  chloride  was  identified 
by  means  of  its  aurichloride,  C3H10O]S[AuOl4,  as  ethoxymethylamine. 
The  decomposition  is  thus  essentially  similar  to  that  brought  about  by 

acetic  anhydride, 

H0' '§H :joMe!>°^  +  ! »™e-OH,4JH,-OH, 

and  involves  the  resolution  of  a  furan  ring  and  of  a  nitrogen  ring  and 
the  separation  of  a  carbon  to  carbon  linking.  T.  M.  L. 


Hordenine  :  a  New  Alkaloid  obtained  from  Malt  Germs. 

Eugene  L^ger  (Corapt.  rend.,  1906,  142,  108 — 110). — Hordenine, 
C10Hi5ON,  a  new  alkaloid  extracted  by  Stas’  method  from  malt  germs, 
forms  colourless,  voluminous,  strongly  doubly  refracting  orthorhombic 
prisms  [a  :  b  :  c  =  0-5257  :  1  :  0-3551  (Wyrouboff)].  It  melts  at  117'8° 
(corr.),  sublimes  like  camphor  at  140 — 150°,  dissolves  readily  in 
alcohol,  chloroform,  or  ether,  forming  optically  inactive  solutions,  is 
sparingly  soluble  in  benzene,  and  is  almost  insoluble  in  toluene,  xylene, 
or  light  petroleum. 

Hordenine  is  alkaline  towards  litmus  or  phenolphthalein,  liberates 
ammonia  from  its  salts,  and  is  not  attacked  by  concentrated  sulphuric 
acid  or  by  potassium  hydroxide,  either  fused  or  in  aqueous  solution.  It 
reduces  acid  solutions  of  potassium  permanganate,  ammoniacal  solu- 
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tions  of  silver  nitrate  or  iodic  acid,  and  forms  soluble  salts  with  acids  ; 
the  sulphate,  (C10H15ON)2,H2SO4,H2O,  crystallises  in  brilliant,  prismatic 
needles,  readily  soluble  in  water,  sparingly  so  in  alcohol ;  the  hydro¬ 
chloride,  C10H]5ON,HC1,  crystallises  from  alcohol  in  thin  needles;  the 
hydrobromide,  C10H15ON,HBr,  forms  brilliant,  long,  prismatic  needles, 
readily  soluble  in  water,  less  so  in  alcohol ;  the  hydriodide, 

c10h15on.hi, 

crystallises  in  long  prisms  slightly  less  soluble  than  the  preceding  salt. 

Hordenine  is  a  tertiary  base  and  yields  a  methiodide , 

C10H15ON,MeI, 

which  crystallises  from  water  in  colourless  prisms ;  it  contains  a 
phenolic  hydroxyl  group  and  reacts  with  acetic  anhydride  to  form  a 
syrupy  acetyl  derivative,  which  is  basic  and  forms  acetylhordenine 
hydriodide,  C10HuONAc,HI,  crystallising  from  alcohol  or  water  in 
yellowish-white,  tabular  crystals.  M.  A.  W. 

New  Synthesis  of  Phenylacridine  Derivatives.  Fritz 
Ullmann  and  Hans  W.  Ernst  ( Ber .,  1906,  36,  298 — 310). — 5 -Nitro- 
2-anilinobenzophenone,  NHPh*C6H3(N02)'C0Ph,  prepared  by  heating 
aniline  with  2-chloro-5-nitrobenzophenone  and  potassium  carbonate  for 
three  hours  at  180°,  crystallises  from  alcohol,  melts  at  155°,  and  by 
heating  with  glacial  acetic  acid  containing  a  little  concentrated 
sulphuric  acid  is  converted  into  3 -nitro-5 -phenylacridine, 

P  Ph 

c6h4<^_>c6h3.no2. 

This  can  also  be  prepared  directly  from  2-chloro-5-nitrobenzophenone 
by  heating  the  latter  with  aniline  and  sodium  acetate  at  150°;  it 
crystallises  from  alcohol  in  intensely  yellow  needles  and  melts  at  209°. 
Onreduction,  3-amino-5 -phenylacridine  is  obtained;  Hess  and  Bernthsen 
(Abstr.,  1885,  800)  describe  this  substance  and  its  salts  as  resinous  in 
character,  but  by  the  authors’  method  the  base  is  obtained  on  crystallising 
from  alcohol  in  the  form  of  slender,  yellow  needles  which  melt  at  200°  ; 
the  hydrochloride  crystallises  in  large  needles  with  a  bronze-like  lustre 
and  in  alcoholic  solution  shows  a  green  fluorescence.  3- Acetylamino- 
b -phenylacridine  crystallises  from  benzene,  melts  at  256°,  and  also  shows 
a  green  fluorescence  in  alcoholic  solution. 

9 -N itro-7 -phenyl- 1  :  2-phenonaphthacridine, 

CPh 

CioHa<^_>C0H3*N02, 

prepared  by  heating  together  2-chloro-5-nitrobenzophenone  and 
y3-naphthylamine  in  nitrobenzene  solution  at  205°,  crystallises  from 
glacial  acetic  acid  in  straw-coloured  needles,  melts  at  274°,  and  on 
reduction  gives  9 -amino-1  -phenyl -1  :  2-phenonaphthacridine  ;  this 
crystallises  from  alcohol  in  dark  yellow  prisms,  melts  at  282°,  and 
gives  a  hydrochloride  crystallising  in  red  needles,  which  become  yellow 
when  heated  with  water. 

9 -Nitr o-7 -phenyl-2  :  1-phenonaphthacridine,  prepared  by  heating  2- 
chloro-5-nitrobenzophenone  with  alcoholic  a-naphthylamine  for  five 
hours  at  150 — 170°,  crystallises  from  glacial  acetic  acid  in  yellow 
needles  and  melts  at  264°. 
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2 - Amino-7 -phenyl-2  :  \-phenonaphthacridine,  crystallises  from  alcohol 
in  stellate  aggregates  of  brown  needles,  melts  at  224°,  and  gives  a  red 
hydrochloride. 

3- Nitro-  7 -amino-5-phenylacridine, 


NO, 


'-y6H3<\xr _ 


prepared  by  beating  2-chloro-5-nitrobenzophenone  with  j9-phenylene- 
diamine  for  three-quarters  of  an  hour  at  200°,  crystallises  from  benzene 
in  garnet-coloured  needles  and  melts  at  about  181°  ;  the  hydrochloride 
forms  yellowish-brown  needles.  On  reduction,  3  :  7 -dicimino-5 -phenyl- 
acridine  is  obtained,  which  crystallises  from  benzene  in  lemon-yellow 
needles ;  the  picrate,  C19H15N3,C6H307N3,  forms  purplish- red  needles. 

2-Chloro-5-nitro-4:'-meihoxybenzophenone, 

N  02*  C6H3d  •  CO*  C6H4*  OMe, 

prepared  from  2-chloro-4-nitrobenzoyl  chloride  and  anisole  by  the 
Friedel-Crafts  reaction,  crystallises  from  benzene  on  adding  light 
petroleum  in  colourless  needles  and  melts  at  105°.  On  heating  it  with 
aniline  and  powdered  potassium  carbonate  at  180°,  b-nitro-2-anilinoA'- 
methoxybenzophenone ,  NHPh,C6H3(N02)*C0,C6H4,0Me,  is  obtained  ;  it 
crystallises  from  alcohol  in  yellow  needles  or  plates,  melts  at  144 — 155°, 
and  when  heated  with  glacial  acetic  acid  containing  sulphuric  acid  is 
converted  into  3-nilro-5-p-methoxyphenylacridine, 


C«H,<iyC“H<(OMe)]>O.H.-ITO., 


which  crystallises  from  alcohol  and  melts  at  178°. 

2-o- Methoxyanilino-5-nitrobenzophenone, 

0Me-C6H4-NH-C6H3(N02)«C0Ph, 

prepared  by  heating  2-chloro-5-nitrobenzophenone  with  o-anisidine  and 
potassium  carbonate  at  215°,  crystallises  from  alcohol  either  in  bright 
yellow  needles  sparingly  soluble  in  the  solvent  or  more  soluble  greenish- 
yellow  leaflets  ;  the  two  forms  melt  at  139°  and  are  interconvertible. 
3 - Nitro-Q  -methoxy -5-phenylacridine,  prepared  by  heating  together  the 
.same  substances  in  the  absence  of  potassium  carbonate  or  by  heating 
5-nitro-2-o-methoxyanilinobenzophenone  with  concentrated  sulphuric 
acid,  crystallises  from  alcohol  in  orange-yellow  needles  and  melts  at 
285°.  W.  A.  D. 


Nature  of  Oxazine  and  Thiazine  Dyes.  Arthur  Hantzsch 
(Ber.,  1906,  39,  153 — 159.  Compare  Abstr.,  1905,  i,  605). — Largely 
polemical  in  reply  to  Kehrmann  (ibid.,  i,  670).  The  ammonium 
quinonoid  constitutional  formulae  are  regarded  as  being  more  in 
harmony  with  known  facts  than  are  Kehrmann’s  oxonium  or  thiazonium 
formulae.  Bernthsen’s  methylene-azure  (O.  Fischer,  Ber.,  1905,  38, 
3435)  has  been  examined,  and  in  solution  its  salts  behave  as  neutral 
salts  and  are  comparable  with  the  aromatic  quaternary  ammonium 
salts.  The  azure-blue  colour  of  the  solution  persists  for  a  long  time 
after  the  addition  of  sodium  acetate  or  carbonate.  This  would  not 

be  probable  if  the  compound  contained  the  group  ^>SO’Cl, 


J.  J.  S. 
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Arylhydantoins.  Gustav  Frerichs  and  M.  Hollmann  {Arch. 
Pharm.,  1905,  243,  684—710.  Compare  Abstr.,  1899,  i,  806  ;  1903,  i, 
1 6). — Substituted  aminopropionylcarbamides, 

NH.yCO-NH-COCHMe-NH-C^R 
[R  =  H  or  Me],  were  prepared  by  heating  a-bromopropionylcarbamide, 
NH.yCONH-COCHMeBr  (H.  Frerichs,  Arch.  Pharm.,  1903,  241, 
195),  with  an  arylamine,  NH2*C6H4R,  in  alcoholic  solution.  By 
heating  the  same  mixture,  without  the  addition  of  alcohol,  to  a 
higher  temperature,  or  by  heating  the  products  just  mentioned  above 
their  melting  points,  substituted  a-methyl-/3-arylhydantoins  were 
prepared,  and  by  heating  these  with  alkyl  iodides,  R1!,  and  alcoholic 
potassium  hydroxide,  a-methyl-/3-aryl-y-alkylhydantoins, 
ro^N(C6H4R).CHMe 
C0<"NRI - CO 

were  obtained  (the  allyl  derivatives  united  with  hydrogen  bromide  or 
bromine  in  acetic  acid  solution,  forming  bromo-  and  dibromo-propyl 
derivatives).  Similar  condensations  took  place  with  chloroacetic  acid 
and  with  chloroacetamide ;  with  ethylene  bromide,  2  molecules  of  the 
hydantoins  condensed.  a-Methyl-/3-phenylhydantoin  was  prepared  not 
only  by  the  method  given  above,  but  also  by  heating  with  alcoholic 
potassium  hydroxide,  a-bromopropionylphenylcarbamide,  melting  at 
158°,  which  was  obtained  by  mixing  a-bromopropionyl  bromide  with 
phenylcarbamide  in  ethereal  solution. 

The  other  new  substances  described  are  enumerated  below ;  the 
numbers  indicate  melting  points. 

Propionylcarbamides.  a-Anilino-,  143°  ;  a-toluidino-,  o  160°,  m  156°, 

p  160°. 

a-Methylhydantoins.  fi-Phcnyl-,  146°;  (i-tolyl o  167°,  m  137°, 
p  173°.  Derivatives  of  these  in  this  order  :  y -methyl,  128°,  114°,  89°, 
96°;  y-ethyl,  114°,  liquid,  76°,  86°;  y-allyl,  88°,  liquid,  58°,  96°; 
y -bromopropyl,  89°  liquid,  92°,  85°  ;  y -dibromopropyl,  137°  ( monobromo - 
substitution  derivative  of  this,  148°;  obtained  by  the  action  of 
bromine  in  acetic  acid  solution),  104°,  85°,  101°;  y -acetic  acid,  163°, 
182°,  148°,  179°  ( barium  salts  crystallise  with  3,  3,  2,  2H20) ;  y -acet¬ 
amide,  225°,  166°,  159°,  205°;  y-ethylene  (di-),  200°,  liquid,  liquid,  173°. 

C.  F.  B. 


Constitution  of  the  Cyanine  Dyes.  W.  Konig  (J.  pr.  Chem., 
1906,  [ii],  73,  100 — 108.  Compare  Miethe  and  Book,  Abstr.,  1904,  i, 
622,  776  ;  Book,  this  vol.,  i,  42). — As  no  case  is  known  where  a  methyl 
group  in  the  2-  or  3-position  in  pyridine  or  quinoline  retains  its 
property  of  condensing  with  aldehydes  and  ketones  when  the  ring  is 
reduced  wholly  or  partially,  it  is  probable  that  the  cyanine  dyes  con¬ 
tain  2  atoms  of  hydrogen  less  than  shown  in  Miethe  and  Book’s 
formula  ( loc .  cit.),  ethyl-red  having  the  structure 


CH=CH  CH=CH 

NEt*C6H4  '  1  °^NEtI-C6H4’ 


lh=  CH>c :  ch  •  c<0H 


and  the  blue  diethylcyanine, 

These  formulae  are  used  to  explain  the  similarity  of  the  cyanine  dyes 


NEt*C6H4 


c6h4 


-CH 

1 1 

vNEtl 
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and  the  pyridine  dyes  obtained  from  furfuraldehyde  (Konig,  this  vol., 
i,  109).  Contrary  to  the  view  of  Miethe  and  Book  ( loc .  cit.),  the 
additive  compounds  with  iodine  are  considered  to  be  periodides,  as 
they  are  not  lighter  in  colour  than  the  parent  dyes,  as  would  be  the 
case  if  the  addition  took  place  to  an  ethylene  linking.  G.  Y. 


Preparation  of  6-Bromo-4-ketodihydroquinazolines  from 
5-Bromo-2-aminobenzoic  Acid  and  certain  of  its  Derivatives. 
Makston  T.  Bogert  and  William  F.  Hand  (J.  Amer.  Chem.  Soc .,  1906, 
28,  94 — 104.  Compare  Abstr,,  1904,  i,  108). — Quinazolines  have 
been  prepared  by  the  following  methods.  I.  From  5-bromo-2-amino- 
benzoic  acid  :  (1)  by  heating  the  acid  with  an  acid  anhydride  or  a  nitrile 
in  a  sealed  tube  at  230 — 250°  ;  this  method  gives  a  poor  yield  and  an 
impure  product  ;  (2)  by  heating  the  acid  or  its  ammonium  salt  with 
acid  amides,  a  method  which  gives  excellent  results  with  formamide, 
but  less  satisfactory  results  with  acetamide,  and  is  not  applicable  to 
the  higher  amides ;  (3)  by  heating  the  acid  with  excess  of  glacial 
formic  acid  or  an  acid  anhydride  and  afterwards  adding  excess  of 
ammonium  carbonate  and  continuing  the  heating ;  good  yields  are 
generally  obtained  in  this  way,  and  the  products  can  be  easily  purified. 
II.  By  heating  ammonium  5-bromo-2-aeetylaminobenzoate,  when  a 
nearly  quantitative  yield  is  obtained.  III.  From  5-bromo-2-acetyl- 
aminobenzonitrile :  (1)  by  warming  it  with  solution  of  alkali  dioxide;  this 
method  gives  a  quantitative  yield  of  the  pure  substance;  (2)  by  boiling 
it  with  concentrated  hydrochloric  acid.  1Y.  By  the  action  of  primary 
amines  on  5-bromo-2-acetylanthranil.  The  following  quinazolines  are 
described. 


_  ,  7  7.7  ,  .  7.  ch-ch:c-n:ch 

b-Bromo-i-kelodihydroquinazolme,  •GII'C'CO  NH  °r 


ch-ch:c - n:ch 

CBr-CH:C-C(OH):N  ’ 

crystallises  in  transparent,  six-sided  prisms,  melts  at  272 — 273°  (corr.), 
and  is  soluble  in  alcohol,  acetone,  or  aniline  ;  its  platinichloride  forms 
short,  thick  prisms. 


,  7  .  7.  ch--ch:c-n:cm6 

o-Lromo-i-keto-2-methyldihydroqmnazohne,  Ji  _  1  ~~  '  T  , 

(JBr  •Gxi.U'GU'iN  JtL 

crystallises  in  colourless  needles,  decomposes  when  slowly  heated,  but 
melts  at  298 — 300°  (corr.)  if  rapidly  heated,  is  easily  soluble  in  hot 
acetone  or  hot  aniline,  and  moderately  so  in  hot  alcohol ;  its  hydro¬ 
chloride  is  instantly  dissociated  by  water. 

(j-Bromo-i-keto-2-ethyldihydroquinazoline  forms  slender,  prismatic 
needles,  softens  at  263°,  melts  at  267 — 268’5°  (corr.),  and  behaves 
towards  solvents  like  the  methyl  homologue. 

Q-Bromoi-keto-2-isopropyldihydroquinazoline  crystallises  in  colourless, 
prismatic  needles,  and,  when  rapidly  heated,  melts  at  259 — 260  5° 
(corr.). 

§-BromoA-keto-2-isobutyldihydroquinazoline  forms  small,  prismatic 
needles,  softens  at  250°,  and  melts  and  decomposes  slightly  at  253 — 254° 
(corr.). 

Q-Bromo-A-keto-2-isoamyldihydroquinazoline  crystallises  in  prismatic 
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needles,  melts  at  235 — 236°  (eorr.),  is  easily  soluble  in  bot  aniline,  and 
moderately  so  in  hot  alcohol. 

6-Bromo-4:-kelo-3-phenyl~2-'methyldihydroquinazo!ine  crystallises  from 
alcohol  in  colourless,  six-sided  prisms  and  melts  at  185 — 186°  (corr.). 

Q-Bromo-i-keto-^-o-tolyl-2-methyldihydroquinazoline  forms  colourless 
crystals  and  melts  at  137 — 138°  (corr.). 

Attention  is  drawn  to  the  fact  that  with  the  exception  of  the  methyl 
derivative,  the  melting  points  of  these  quinazolines  fall  regularly  as 
the  molecular  weight  increases,  and  that  those  of  the  tso-compounds 
are  higher  than  those  of  the  corresponding  w-compounds.  E.  G. 

Quinazoline  Alkyl  Haloids.  Siegmund  Gabriel  and  James 
Colman  (D.R.-P.  161401). — Quinazoline-3-methylium  hydroxide 
(Abstr.,  1904,  i,  1060)  dissolves  in  concentrated  hydrochloric  acid  to 
form  the  chloride  melting  at  171 — 172°.  The  bromide  dissolves  in 
water  and  melts  at  150 — 152°.  The  hydroxide  prepared  from  quin¬ 
azoline  ethiodide  is  insoluble  in  cold  water,  but  dissolves  in  hot  water 
and  melts  at  145 — 146°  ;  the  chloride  melts  at  150 — 151°.  The  salts 
find  therapeutic  application.  C.  H.  D. 


Hydroxyquinacridine  and  Phloroquinyl.  Stefan  von 
Niementowski  ( Ber .,  1906,  39,  385 — 392.  Compare  Abstr.,  1896, 
i,  261  ;  Eliasberg  and  Friedlander,  Abstr.,  1892,  1106). — When  heated 
to  115 — 120°,  a  mixture  of  2  mols.  of  o-aminobenzaldehyde  and  1  mol. 
of  phloroglucinol  develops  heat  and  forms  hydroxy-/Tquinacridine 
together  with  small  amounts  of  dihydroxyacridine  and  of  phloro¬ 
quinyl,  which  is  formed  as  the  chief  product  of  the  interaction  of 
3  mols.  of  o-aminobenzaldehyde  with  1  mol.  of  phloroglucinol. 

4- Hydroxy- B-quinacridine  (i-keto-Z  :  k-dihydro-B-quinacridine), 

n  rr  c •ch:c(oh)-c- c  h 

6  4<^CH-C - C*N— ^  6  4’ 

crystallises  from  glacial  acetic  acid  in  glistening,  black  needles 
containing  3C2H402,  which  is  lost  at  125°;  it  melts  at  360°,  is  readily 
soluble  in  boiling  glacial  acetic  acid,  but  only  sparingly  so  in  water, 
chloroform,  carbon  tetrachloride,  or  benzene,  forming  brownish- 
yellow,  or  in  alcohol,  ether,  or  acetone,  emerald-green,  solutions ;  the 
solution  in  nitrobenzene  is  brownish-yellow,  and  becomes  emerald- 
green  when  heated.  It  is  only  very  sparingly  soluble  in  aqueous 
ammonia,  alkali  hydroxides,  or  dilute  acids,  but  dissolves  in  concen¬ 
trated  sulphuric  acid  to  form  a  green  solution  having  a  slight  fluor¬ 
escence.  k-Acetoxy-fi-quinacridine,  C20HuON2Ac,  crystallises  from 
nitrobenzene  in  slender,  glistening,  almost  black  needles  with  steel- 
blue  lustre  and  melts  at  300°.  When  oxidised  with  sodium  dichromate 
in  boiling  glacial  acetic  acid  solution,  4-hydroxy-/3-quinacridine 
yields  3  :  A-diketo-3  :  i-dihydro- (3-quinacridine, 

,N—  C-CO-CO-C-CK. 

XT _ 


c6h4 


I  1 1 

-CH«C- 


1 1 

-ON- 


which  crystallises  in  long,  golden-yellow  leaflets,  becomes  black  and 
melts  about  410°,  and  dissolves  in  concentrated  sulphuric  acid  to  form 
a  golden-yellow  solution,  or  in  boiling  methyl  alcohol  containing 
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a  drop  of  concentrated  aqueous  potassium  hydroxide  solution,  forming 
a  dark -coloured  solution ;  this  does  not  change  in  colour  when  shaken 
with  air  (compare  Bamberger,  Abstr.,  1885,  807). 

When  heated  with  o-phenylenediamine  in  glacial  acetic  acid  solu¬ 
tion,  diketoquinacridine  yields  fi-quinacrid-3  :  i-azine, 

1  i 


„  TT  A-C-CIK-aH/NrC'C-CK  „ 

c“h><6h-c  HA  >0"H" 


-ON- 


which  crystallises  from  nitrobenzene  in  yellow  needles,  melts,  becomes 
black,  and  forms  a  crystalline  sublimate  at  420°,  and  is  only  sparingly 
soluble  in  the  ordinary  solvents,  but  dissolves  in  concentrated  sulph¬ 
uric  or  hydrochloric  acid  to  form  a  yellow  solution  ;  it  forms  a  crystal¬ 
line  hydrochloride ,  platinichloride,  and  aurichloride. 

ch-c6h,-n 

II  6  4  1 1 

q.q _ OCICH 

Phloroquinyl,  C6K4<ch-(|i _ ^=N>C6H4,  crystallises 

from  nitrobenzene  in  yellow  or  light  brown  needles,  melts  at  403°,  is 
moderately  soluble  in  boiling  nitrobenzene,  but  is  only  sparingly  so  or  is 
insoluble  in  other  organic  solvents,  and  is  insoluble  in  dilute  alkali  hydr¬ 
oxides  or  acids,  but  dissolves  in  concentrated  sulphuric  acid,  forming  a 
yellow  solution.  It  remains  unchanged  when  heated  with  concentrated 
hydrochloric  acid  in  a  sealed  tube  at  200°,  or  when  distilled  over  zinc 
dust,  or  when  treated  with  sodium  amalgam.  It  forms  a  red  nitro - 
derivative  when  boiled  with  concentrated  nitric  acid,  additive  and 
substitution  products  when  acted  on  by  bromine  with,  or  in  the  absence 
of,  a  solvent,  and  an  unstable  additive- com  pound  with  methyl  sulphate, 
which  yields  the  phloroquinyl  when  boiled  with  aqueous  potassium 
hydroxide.  G.  Y. 


Oxidation  Products  of  o-Aminophenols.  Friedrich  Kehrmann 
(Ber.f  1906,  39,  134 — 138). — [With  M.  Mattisson.] — Air  is  passed 
through  a  hot  aqueous  solution  of  o-aminophenol  until  the  amount  of 
precipitate  no  longer  increases,  and  the  product  removed,  dried,  and 
extracted  with  boiling  benzene  in  the  presence  of  animal  charcoal. 
The  benzene  solution  yields  a  mixture  of  two  azine  derivatives,  which 
may  be  separated  by  acetylation  and  crystallisation  of  the  acetyl 
derivatives  from  glacial  acetic  acid.  The  acetylaminophenoxazone, 
which  is  present  in  larger  quantity,  forms  large,  brownish-red  plates 
and  melts  at  275°  ;  the  isomeric  compound  is  less  soluble,  forms  brick- 
red  needles,  and  melts  at  285°.  Both  acetyl  derivatives  are  decom¬ 
posed  by  50  per  cent,  sulphuric  acid,  yielding,  on  the  addition  of 
water,  brownish-blood-red  solutions. 

The  solution  from  the  compound  melting  at  285°  reacts  with  nitrous 
acid  with  a  brisk  evolution  of  gas,  but  no  indication  of  a  precipitate. 
The  isomeric  compound  under  similar  treatment  yields  no  gas,  but 
forms  an  orange-red  precipitate,  C12H708N3,  which  crystallises  from  a 
mixture  of  alcohol  and  benzene  in  yellowish-red  needles  decomposing 
at  175°. 

[With  W.  Urech.] — When  o-amino-o-cresol  is  oxidised  in  a  similar 
manner,  it  yields  orange-red,  glistening  crystals,  014H1202I72,  which 
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separate  from  a  mixture  of  alcohol  and  benzene  as  red  prisms  with 
a  violet,  metallic  lustre.  The  hydrochloride  forms  brownish-black 
needles.  With  nitrous  acid,  an  orange-coloured  precipitate  is  obtained. 

[With  E.  Buhler.] — o-Amino-m-cresol  yields  orange-red  crystals, 
C7H7OII,  with  a  blue  fluorescence;  they  melt  at  176°  and  dissolve 
sparingly  in  water,  but  readily  in  organic  solvents.  The  compound  is 
decidedly  basic ;  the  hydrochloride,  (C7R70N)2,HC1,  forms  brown 
crystals  ;  the  platinichloride  is  insoluble  in  water  and  forms  brownish- 
red  crystals  ;  the  dichromate,  C28H30O4lSr4Cr2O7,  forms  red  crystals ; 
the  nitrate,  C14Hl502N2N03,  forms  red  needles  which  dissolve  readily 
in  water.  The  base  cannot  be  reduced  readily.  J.  J.  S. 

Chemical  and  Thermochemical  Researches  on  the  Consti¬ 
tution  of  the  Rosanilines.  Jules  Schmidlin  (Ann.  Chim.  Phys., 
1906,  [viii],  7,  195 — 279). —  A  resume  of  work  already  published  in 
Abstr.,  1903,  i,  687  ;  ii,  530,  633  ;  1904,  i,  698,  785,  943,  944,  945, 
1061  ;  1905,  i,  75,  and  ii,  11  and  12.  T.  A.  H. 

Indamines  and  Thiazines.  Robert  Gnehm  and  W.  Schroter 
(J.  pr.  Chem.,  1906,  [ii],  73,  1 — 20.  Compare  Gnehm,  Bot,  and 
Weber,  Abstr.,  1902,  i,  831;  Gnehm  and  Bot,  Abstr.,  1904,  i,  451  ; 
Gnehm  and  Weber,  ibid.,  532  ;  Gnehm  and  Kaufler,  ibid.,  687,  935). — 
jo-Amino-derivatives  of  methyl-  and  ethyl-anilines  and  of  methyl-  and 
ethyl-o-toluidines  are  prepared  by  formation  of  the  nitrosoamines,  con¬ 
version  of  these  into  the  jo-nitroso-derivatives  by  means  of  alcoholic 
hydrochloric  acid  and  ether  in  the  case  of  the  aniline  derivatives,  or 
of  concentrated  aqueous  hydrochloric  acid  with  the  derivatives  of 
o-toluidine,  and  reduction  of  the  nitroso-compounds  with  zinc  and 
hydrochloric  acid. 

p-Aminornethyl-o-loluidine,  NH^CgHgMe'NHMe,  is  obtained  as  a 
colourless,  viscid  oil  which  does  not  solidify  at  -  20°,  boils  at 
276 — 276 -5°  (corr.),  and  becomes  brown  owing  to  oxidation  when 
exposed  to  the  air.  The  sulphate,  (C8H12N2)2,H2S04,  crystallises 
from  dilute  alcohol  in  slender,  white  needles. 

s-Di-p-methylaminodiphenylamine,  NH(C6H4*NHMe)2,  is  formed  by 
oxidation  with  aqueous  sodium  hypochlorite  of  a  mixture  of  methyl- 
aniline  and  y?-phenylenemethyldiamine,  and  reduction  of  the  resulting 
solution  with  zinc  dust.  It  crystallises  in  glisteniug,  colourless 
leaflets  or  needles,  melts  at  115°  (corr.),  is  easily  soluble  in  chloro¬ 
form  or  acetone,  but  less  so  in  ether,  alcohol,  benzene,  toluene,  or 
hot  light  petroleum,  and  when  moist  is  oxidised  rapidly  by  the  air, 
becoming  yellow  to  brownish-blue.  The  hydrochloride,  C14HI7R3,2IIC1, 
forms  brown  leaflets,  froths  at  220°,  and  melts  at  225 — 227°  (corr.). 
The  triacetyl  derivative,  C14H14NgAc3,  melts  at  245°  (corr.). 

Di-p-ethylaminodiphenylamine,  NH(C6H4*NHEt)2,  formed  from 
ethylaniline  and  y?-phenylene-ethyldiamine,  melts  at  95°  (corr.)  and  is 
more  readily  soluble  than  the  s-dimethyl  compound.  The  hydro¬ 
chloride,  C16H21N8,2H01,  melts  at  217 — 218°  (corr.).  The  triacetyl 
derivative,  Cl6H18N3Ac3,  melts  at  207°  (corr.). 

As  they  undergo  oxidation  with  great  ease,  the  s-dialkyl-leucind- 
amines,  formed  from  ethyl-o-toluidine  and  ethyl-p-tolylenediamine  and 
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from  methyl-o-toluidine  and  methyl-jo-tolylenediamine,  cannot  be 
isolated  except  in  the  form  of  salts  or  derivatives. 

Di-p-ethylaminoditolylamine  hydriodide, 

NR(CaH8Me*NHEt)a,3HI,2H20, 

crystallises  in  glistening,  orange  leaflets  and  melts  at  120 — 122°  (corr.). 
The  tribenzoyl  derivative,  C18H22N3Bz3,  formed  by  the  action  of  benzoyl 
chloride  and  sodium  hydroxide  on  the  hydriodide,  is  obtained  as  a 
white,  glutinous  powder,  which  becomes  soft  at  60°  and  melts  above  90°. 

Di-p-methylaminoditolylamine  Ay<iri0rfi<ie,NH(CgH3Me,NHMe)2,2HI, 
crystallises  in  sheaves  of  slender,  white  needles  and  melts  at  242°. 
The  tribenzoyl  derivative,  C16H18N’3Bz3,  resembles  that  of  the  s-diethyl 
compound. 

Trinitrophenyl-p-phenylenemethyldiamine, 

NHMe-C6H4*NH-C6H2(N02)3, 

is  formed  by  boiling  jo-phenylenemethyldiamine  with  picryl  chloride 
and  potassium  acetate  in  alcoholic  solution  in  a  reflux  apparatus  ;  it 
crystallises  in  dark  brownish-red,  glistening  leaflets,  melts  at  188° 
(corr.),  and  when  condensed  with  sulphur  chloride  in  presence  of 
potassium  acetate  yields  a  mixture  of  products  from  which  no  one  could 
be  isolated. 

1)  initrophenyl  -  p-phenyle  nemethyldiamine, 

NHMe-C6H4-NR-C6H3(N02)2, 

formed  from  jo-phenylenemethyldiamine  and  l-chloro-2 : 4-dinitro¬ 
benzene,  melts  at  153°. 

The  action  of  sulphur  chloride  on  di-jo-ethyldiaminodiphenylamine 
in  benzene  solution  leads  to  the  formation  of  a  labile  additive  com¬ 
pound,  which  is  obtained  as  a  green  precipitate,  becoming  greyish- 
green  on  drying. 

Tolylenemethyldiaminethio8ulphonic  acid, 

NH2-C6H2Me(NHMe)‘S203H 

[Me  :  NHMe  :  S203H  :  NH2=  1  :  2  :  4  : 5],  is  formed  by  adding  acetic 
acid  and  potassium  dichromate  to  a  mixture  of  jp-methylamino-o- 
toluidine  sulphate,  aluminium  sulphate,  and  sodium  thiosulphate  in 
aqueous  solution.  It  forms  green  crystals,  melts  at  212 — 213°,  and 
when  oxidised  with  sodium  hypochlorite  in  dilute  aqueous  sodium 
carbonate  solution  yields  a  product  which  may  be  the  thiazine, 

CMe - CH:C-N:C-C(ONa):CH 

C(NHMe)*CH:C-S-C:CH - CiNH' 

Aminoleucornethylene-blue,  C16H20lSr4S,  is  formed  by  reduction  of 
methylene-green  (nitromethylene-blue)  with  zinc  dust  and  acetic  acid. 
It  crystallises  in  sheaves  of  slightly  green  needles,  melts  at  143 — 145°, 
and  is  very  easily  oxidised,  so  that  it  can  be  obtained  only  with 
complete  exclusion  of  air.  G.  Y. 

Phenylcarbamidodiphenylmethenylamidine  and  its  easy 
Decomposition  with  Formation  of  Phenylcarbimide.  Beinhold 
von  Walther  ( J. .  pr.  Chem.,  1906,  [ii],  73,  108 — 112). — Phenyl- 
carbamidodiphenylmethenylamidine,  NHPh'CO’NPh'CHiNPh,  is 
formed  when  diphenylmethenylamidine  is  heated  with  phenylcarbimide 
on  the  water-bath.  It  crystallises  from  light  petroleum  in  small, 
stout,  transparent  prisms,  melts  at  104°,  and  is  readily  soluble  in  the 
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ordinary  solvents  when  warm.  s-Diphenylcarbamide  melts  at  235°, 
and  diphenylinethylcarbamide  at  104°.  A  table  is  giveu  to  show  that 
the  introduction  of  aliphatic  groups  into  phenyl-  or  s-diphenyl- 
carbainide  depresses  the  melting  point,  the  ethyl  group  effecting  the 
fusibility  to  a  greater  extent  than  the  methyl  group,  and  that  the 
melting  point  rises  again  slowly  as  successive  methyl  groups  aro 
introduced. 

Phenylcarbamidodiphenylmethenylamidine  decomposes  slowly  at  the 
laboratory  temperature  with  formation  of  s-diphenylcarbamide,  or 
quickly  when  boiled  with  alcohol,  with  formation  of  diphenylmethenyl- 
amidine  and  ethyl  phenylcarbamate ;  it  interacts  with  aniline  with 
development  of  heat  and  formation  of  s-diphenylcarbamide,  or  with 
y>-chloroaniline  to  form  p-chloro-s-diphenylcarbamide. 

p-Chlorophenylcarbamidodiphenylmethenylamidine, 

CGH4Cl-NH-CO-NPh-CH:NPh, 

formed  from  diphenylmethenylamidine  and  y?-chlorophenylcarbimide, 
crystallises  from  light  petroleum  in  white,  prismatic  needles,  melts  at 
97 — 103°,  and  interacts  with  aniline  to  form  y>-chloro-s-diphenyl- 
carbamide,  or  with  jo-chloroaniline  to  form  s-diy>-chlorophenyl- 
carbamide. 

Diphenyl  methylcarbamide  and  complex  carbamides,  such  as  1-phenyl- 
carbamido-2-methylindole,  do  not  interact  with  aniline  at  the  laboratory 
temperature.  G.  Y. 


Derivatives  of  Triazole. 

(Annalen,  1905,  343,  1 — 27) 
NK-C-N 

carboxylic  acid,  N  0 


Wilhelm  Manchot  and  R.  Noll 
-The  constitution  for  diazotriazole^ 


carboxylic  acid,  |  N  0,H20,  suggested  by  Thiele  and  Manchot 
N— C'CX)/ 

(Abstr.,  1899,  i,  167),  represents  the  compound  as  an  internal 
anhydride.  Since,  however,  the  ester  of  aminotriazolecarboxylic  acid 
yields  an  analogous  diazo-compound,  which  is  obviously  unable  to 
form  such  an  anhydride,  it  is  more  probable  that  the  acid  above 

y-  Q-QP  H 

mentioned  is  represented  by  the  formula  NH<^„„TTT  JT  2  . 
r  J  ^C(NH\NO).N 

Diazotriazolecar  boxy  lie  acid  is  best  prepared  by  adding  to  sodium 
aminotriazolecarboxylate,  first,  concentrated  hydrochloric  acid,  and 
then  at  -  4°  a  solution  of  sodium  nitrite.  The  ethyl  ester  is  prepared 
in  a  similar  manner  by  diazotising  ethyl  aminotriazolecarboxylate ; 
it  is  very  explosive. 

It  is  to  be  noted  that  chlorotriazole  ( loc .  cit.)  does  not  lose  chlorine 
when  treated  either  with  nascent  hydrogen  or  nitric  acid.  Bromo- 
. .  >N— CH  .  .  .  . . 


triazole,  NH<^ 


CBrIN 


,  is  prepared  by  pouring  fuming  hydrobromic 


acid  over  the  diazo-acid  rubbed  up  with  a  little  water  ;  it  crystallises 
in  prisms  melting  at  188 — 189°,  and  by  sodium  amalgam  is  converted 
into  triazole.  With  silver  nitrate  it  gives  a  white,  and  with  copper 
acetate  a  pale  blue,  precipitate.  Diazotriazolecarboxylic  acid  reacts 
with  aqueous  potassium  iodide,  iodine  being  set  free  and  triazole  and 
iodotriazole  formed.  The  latter  crystallises  in  needles  melting  and 
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decomposing  at  208°,  iodine  being  liberated 3  with  silver  nitrate  and 
copper  acetate,  it  gives  precipitates  .similar  to  those  formed  from  the 
bromotriazole,  and  by  sodium  amalgam  it  is  reduced  to  triazole. 

Hydroxytriazolecarboxylic  acid  (Abstr.,  1899,  i,  84)  can  be  obtained 
from  the  diazo-acid  and  acetic  acid  ;  at  first  orange-red  needles  of  the 
anhydrous  acid  are  formed,  which  gradually  pass  into  the  crystals  of 
the  hydrated  acid.  When  reduced  at  a  low  temperature  with  stannous 
chloride  and  hydrochloric  acid,  diazotriazolecarboxylic  acid  is  con¬ 


verted  into  triazylhydrazine,  NH<^ 


.N- 


-CH 

i 


c(n2h3):n 


the  hydrochloride  of 


which  crystallises  in  needles  melting  and  decomposing  at  224°.  The 
picrate  crystallises  in  pale  yellow  needles  melting  at  165°.  Benzylidene- 
triazylhydrazone  crystallises  in  needles  melting  at  225-5 — 226°  ;  the 
corresponding  salicyl  derivative  melts  and  decomposes  at  259° 3  the 
acetophenone  derivative  forms  small  plates,  melting  at  276°,  and  the 
acetone  derivative  melts  at  216°. 


.N- 


Triazylazoimide,  NH<^^ 


CH 


,  prepared  from  the  hydrazine 


-122c 


hydrochloride  and  sodium  nitrite,  forms  crystals  melting  at  121- 
and  yields  an  explosive  silver  salt. 

Nitrohydroxytriazole ,  ,  prepared  when  hydroxy- 

triazole  is  treated  with  fuming  nitric  acid,  forms  crystals  decomposing 
at  254° ;  its  silver  salt  is  a  pale  yellow,  crystalline  precipitate  exploding 
when  heated.  When  nitrohydroxytriazole  is  reduced  with  tin  and 
hydrochloric  acid,  the  corresponding  aminohydroxytriazole  is  produced. 
Its  hydrochloride  is  crystalline  and  melts  at  196°,  and  the  picrate 
crystallises  in  pale  yellow  needles  melting  at  204° ;  the  silver  salt  is 
red,  and  gives  a  silver  mirror  when  heated.  K.  J.  P.  0. 


Preparation  of  4  : 5-Diamino-2 :  6-dihydroxypyrimidine  and 
its  Derivatives.  Emanuel  Merck:  (D.R.-P.  161493). — 5-tsoNitroso- 
4-amino-2  :  6-dihydro xy-3-methyl pyrimidine  (Traube,  Abstr.,  1900,  i, 
416  3  1901,  i,  54)  may  be  reduced  to  4  : 5-diamino-2  :  6-dihydroxy-3- 
methylpyrimidine  in  sulphuric  acid  solution  by  means  of  iron  or  zinc 
dust.  Ammonia  precipitates  the  base  in  bright  yellow  needles  from  a 
hot  solution  of  the  sulphate.  4  :  5-Diamino-2  :  6-dihvdroxypyrimidine 
and  its  1  : 3-dimethyl  derivative  may  be  prepared  in  similar  manner. 

C.  H.  D. 


Action  of  Aldehydes  on  o-Diamines  of  the  Pyrimidine  Series. 
Wilhelm  Traube  and  Walther  Nithack  ( Ber .,  1906,  39,  227 — 235. 
Compare  Abstr.,  1900,  i,  416;  1901,  i,  54  3  1904,  i,  632  3  Gabriel  and 
Cplman,  Abstr.,  1901,  i,  427). — Benzaldehyde  (1  mol.)  when  added  to 
an  aqueous  solution  of  4  :  5-diamino-2  :  6-dioxy-l  :  3-dimethylpyrimidine 
(1  mol.)  causes  the  separation  of  the  henzylidene  compound, 
CO-C(H:CHPh):C-NH2 
NMe - CO - NMe  7 

which  is  easily  hydrolysed  by  acids  into  its  constituents.  On  heating 
this  compound  with  a  second  molecular  proportion  of  benzaldehyde, 
8-phenyl-7-benzyl-l  :  3-dimethylxanthine  is  obtained.  Oxidation  of 
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the  benzylidene  compound  with  ferric  chloride  produces  8 -phenyl- 
theophylline. 

4:-Amino-5-benzylideneamino-2  : §-dioxy-3-methylpyrimidine , 

^12^-12^2^4’ 

crystallises  from  hot  alcohol  in  delicate  needles  which  melt  and  decom¬ 
pose  at  274°.  It  is  insoluble  in  water  or  cold  alcohol  and  is  hydrolysed 
into  its  constituents  by  mineral  acids.  Ammoniacal  solutions  of  silver 
salts  are  vigorously  reduced  by  it,  and  on  evaporation  with  nitric  acid 
a  reddish-purple  residue  is  obtained.  The  corresponding  hydroxy- 
benzylidene  compound,  obtained  from  salicylaldehyde,  forms  long, 
yellow  needles. 

8-Phenyl-7-benzyl-3-methylxanthine,  C19H10O2N4,  obtained  by  heating 
the  benzylidene  compound  (1  mol.)  described  previously  and  benzalde- 
hyde  (1  mol.)  at  180°,  separates  from  alcohol  in  yellow  crystals  which 
are  unaffected  by  boiling  acids  and  dissolve  in  alkalis  to  a  yellow 
solution  from  which  acids  reprecipitate  the  substance  unchanged. 

3-Methylxanthine  is  prepared  by  warming  a  solution  of  4  :  5-diamino- 
2 : 6-dioxy.-3-methylpyrimidine  in  acetic  acid,  adding  a  solution  of 
formaldehyde,  and  subsequently  oxidising  the  condensation  product 
formed  by  means  of  ferric  chloride.  In  all  its  properties  and  colour 
reactions,  the  substance  is  identical  with  the  3-methylxanthine  obtained 
by  E.  Fischer  (Abstr.,  1898,  i,  700)  and  by  Traube  ( loc .  cit.). 

S-Hydroxyphenyl-3-methylxanthine,  is  obtained  like  the 

preceding  compound,  employing  salicylaldehyde  in  the  place  of  form¬ 
aldehyde.  It  separates  from  alcohol  in  colourless  needles  which  do  not 
possess  reducing  properties  and  are  not  acted  on  by  acids.  By  evapora¬ 
tion  with  nitric  acid,  a  yellow-coloured  residue  is  formed. 

3-  Methyl -§-\sobutylxanthine,  C10H14O2bT4,  obtained  in  similar  manner 
from  valeraldehyde,  separates  from  hot  water  in  minute,  colourless 
needles. 

4-  Amino-5 -benzylideneamino-2  :  6-dioxy-l  :  3-dimethylpyrimidine, 

c13h14o2n4, 

separates  froqi  alcohol  in  orange-yellow  needles  which  melt  and  decom¬ 
pose  at  220°.  It  is  hydrolysed  by  mineral  acids  and  reduces  ammoniacal 
solutions  of  silver  salts. 

5- Phenyl-7-benzyl-l  :3-dimethylxanthine,  C20H18O2bT4,  obtained  by 
fusing  the  preceding  compound  with  an  equivalent  quantity  of 
benzaldehyde,  has  a  bright  yellow  colour,  melts  and  decomposes  at 
221°,  and  is  unaffected  by  mineral  acids. 

Phenyl -l  :  3 -dimethylxcmthine,  ClgH1202Is’4,  obtained  from  the 
benzylidene  compound  by  oxidation  with  ferric  chloride,  crystallises 
from  acetic  acid  in  colourless,  rhombic  plates,  insoluble  in  water  or 
alcohol,  and  remains  unchanged  at  300°.  It  does  not  possess  reducing 
properties  and  is  practically  unaffected  by  acids. 

S-Hydroxyphenyl-7-hydroxybenzyl-l  :  3 -dimethylxanthine,  C20H18O4N4, 
obtained  from  the  pyrimidine  base  and  2  mols.  of  salicylaldehyde  at 
180°,  forms  a  yellow,  crystalline  powder.  The  intermediate  hydroxy  - 
benzylidene  compound  (from  1  mol.  of  salicylaldehyde)  crystallises  in 
yellow  needles  which  decompose  at  242°. 

1  : 3-Dimethyl-3-isobutylxanthine,  CnH1602N4,  separates  from  hot 
aqueous  solution  in  colourless  needles  melting  at  227°.  It  is  stable 
towards  acids  and  does  not  possess  reducing  properties. 
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8- Phenyl-7 -benzylguanine,  C1RH15ON5,  is  obtained  by  heating  at  180° 
2:4: 5-triamino-6-oxypyrimidine  and  benzaldehyde  (2  mols.).  It 
separates  from  hot  alcohol  in  light  yellow  needles.  The  intermediate 
benzylidene  compound  (from  1  mol.  of  benzaldehyde)  crystallises  in 
yellow  needles  which  melt  and  decompose  at  276°  and  is  easily  hydro¬ 
lysed  by  mineral  acids.  0.  S. 


Action  of  Phosphorus  Oxychloride  on  Bispyrazolone  Deriv¬ 
atives  of  Aldehydes  and  Ketones.  August  Michaelis  and 
Adalbert  Zilg  (Per.,  1906,  39,  370 — 381.  Compare  Abstr.,  1905, 
i,  377,  392).  —  4  :  M-Benzenyl-\  :  3  :  5-phenylmethylpyrazolone-V  :  3'- 

NPh-CO  CH-NPh 

pkenylmethylpyr  azole ,  ^ ^>C.CPh'C<^,^j.  ,  is  tormed  when 

benzylidenebis-1  :  3  :  5-phenylmethylpyrazolone  (Lachowicz,  Abstr., 
1897,  i,  119)  is  heated  with  phosphorus  oxychloride  at  135 — 140° 
and  the  product  poured  into  water  and  treated  with  dilute  sodium 
hydroxide.  It  crystallises  from  alcohol  or  ethyl  acetate  in  slender, 
white  needles,  melts  at  196°,  has  feeble  basic  properties,  is  readily 
soluble  in  hot  alcohol,  ethyl  acetate,  chloroform,  ether,  or  benzene,  and 
dissolves  in  concentrated  hydrochloric  acid,  from  which  it  separates 
unchanged  on  addition  of  water.  The  platinichloride, 
C27H22ON4,H2PtCl6, 

forms  slender,  yellow  needles  and  melts  above  260°;  the  aurichloride, 
C27H22ON4,HAuC14,  crystallises  in  yellow  needles  and  melts  at  218°  ; 
the  methiodide,  C27H22ON4,2MeI,3H20,  crystallises  from  alcohol  and 
forms  a  periodide,  C27H22ON4,2MeI,I8.  The  perbrornide, 

C27H20ON4Br2,  Br3, 

formed  by  the  action  of  an  excess  of  bromine  on  the  base  in  glacial 
acetic  acid  solution,  crystallises  in  yellow  needles  and  when  treated  with 
hot  dilute  sodium  hydroxide  loses  bromine  and  yields  the  dibromide , 
C27H20ON4Br2,  which  crystallises  in  slender  needles  and  melts  at  219°. 
The  rwiro-derivative,  C27H210N4,N02,  formed  by  the  action  of  fumiug 
nitric  acid  on  the  base,  crystallises  from  glacial  acetic  acid  and  melts 
at  235—243°. 


4  :  i'-Benzenylbis-l :  3  :  5 -phenylmethijlpyrazolone, 

|^°>c:cPh-CH<^~|Ph, 

N— CMe^  ^CMe.N 

is  formed  by  the  action  of  phosphorus  pentacbloride  on  benzenyl- 
phenylmethylpyrazolonephenylmethylpyrazole  at  140°  or  by  oxidation 
of  this  with  potassium  permanganate  and  sulphuric  acid  below  30°. 
It  crystallises  in  yellow  needles,  melts  at  242°,  and  dissolves  in  aqueous 
alkali  hydroxides  to  form  a  dark  red  solution,  or  in  concentrated 
hydrochloric  acid,  from  its  solution  in  which  it  is  precipitated  on 
dilution  with  water.  The  ammonium  and  barium  derivatives  are  red ; 
the  silver  derivative,  C27H2102N4Ag,  forms  dark  red,  nodular  crystals. 
4  :  i'-p-Chlorobenzenylbis-l  :  3  : 5-phenylmethylpyrazolone, 

c27h23o2n4ci, 

is  formed  by  heating  phenylmethylpyrazolone  with  p-cblorobenzalde- 
hyde  ;  it  crystallises  from  alcohol  in  slender,  white  needles,  melts  and 
becomes  red  at  213°,  and  is  readily  soluble  in  alcohol,  chloroform, 
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dilute  acids,  or  aqueous  alkali  hydroxides.  When  heated  with 
phosphorus  oxychloride  in  a  sealed  tube  at  145°  for  ten  hours, 
it  yields  4  :  i'-p-chlorobenzenyl-l  :  3  :  ^-phenylmethylpyrazolone-!  :  3- 

phenylmethylpyr azole,  ^__CMe>C .  C(C6H4C1)  •  CH<CM(i .  ,  which 

crystallises  in  needles,  melts  at  213°,  is  insoluble  in  dilute  aqueous 
alkali  hydroxides,  and  when  treated  with  phosphorus  pentachloride 
yields  a  product,  C27H2102N4C1.  This  crystallises  in  yellowish-red 
needles,  sinters  at  185°,  and  melts  at  211°. 


Phenylmethylpyrazolone  condenses  with  o-  and  with  m-nitrobenz- 
aldehyde  to  form  the  corresponding  nitrobenzenylbisphenylmethyl- 
pyrazolones,  C27H2304N5 ;  these  form  yellowish-green  crystals ;  the 
m-compound  melts  at  230° ;  the  o-compound,  which  is  readily  soluble 
in  benzene,  melts  at  226°.  When  heated  with  phosphorus  oxychloride, 
the  bispyrazolones  form  the  corresponding  nitrobenzenylphenylmethyl- 
pyrazolonephenylmethylpyrazoles, 


NPh-CO  CH-NPh 

N=CMe^>U''^L6tl4  JN°2'  » 


'CMelN 


which  are  insoluble  in  aqueous  alkali  hydroxides.  The  m-compound 
forms  colourless  crystals  and  melts  at  240°;  the  o  compound  forms 
green  crystals  and  melts  at  237°.  When  treated  with  phosphorus 
pentachloride,  these  substances  yield  oxidation  products,  C27H2104jtST5, 
of  which  the  m-derivative  melts  at  183°  and  the  o-compound  at  207°. 

2:4:  6-Trinitrobenzaldehyde  does  not  condense  with  phenylmethyl¬ 
pyrazolone,  but  2  : 5-dichloro-6-nitrobenzaldehyde  interacts  with  the 
pyrazolone  to  form  a  mixture  of  2  : 5-c lichloro-b-nitrobenzylidene- 
1  :  3' :  ^-phenylmethylpyrazolone,  C10H8ONs:CH-C6H2Cl2-NOa,  which 
crystallises  in  yellowish-red  needles  and  melts  at  139°,  and  2  : 5-di- 
chloro-§-nitrobenzylidenebis-\  :  3  :  5- phenylmethylpyrazolone , 
NO2-C6H2Cl2-CH(C10H9ON3)2, 

which  forms  dark  yellow  crystals,  melts  at  250°,  and  when  treated 
with  phosphorus  oxychloride  yields  a  product  insoluble  in  aqueous 
alkali  hydroxides. 

Anhydro\sopropylidenebis-\-phenyl-3-methylpyrazolone, 

N-NPh-C—  0 — ONPh-N 

I !  II  II  I*. 

CMe — C-CMea-0 - CMe’ 

is  formed  by  heating  4-fsopropylenebis-l-phenylmethylpyrazolone 
(Knorr,  Abstr.,  1887,  602)  with  phosphorus  oxychloride  in  a  sealed 
tube  at  125 — 130°;  it  forms  colourless  crystals,  melts  at  163°,  boils 
with  only  slight  decomposition  at  400 — 405°,  and  is  insoluble  in 
aqueous  alkali  hydroxides,  but  dissolves  in  concentrated  sulphuric 
acid.  The  platinichloride,  C2gH22ON4,H2PtCl6,  melts  above  300°  ;  the 
yellow,  crystalline  aurichloride,  C23H22ON4,HAuC14,  melts  at  256° ; 
the  methiodide,  C23H22ON4,MeI,  crystallises  in  slender  needles  and 
melts  at  213°;  the  dimethiodide,  C2gH220N4,2MeI,2H20,  crystallises 
from  hot  water  in  needles  and  decomposes  with  formation  of  the 
monomethiodide  at  150 — 160°.  With  bromine  in  glacial  acetic  acid 
solution,  the  anbydro-base  forms  a  perbromide,  which  crystallises  in 
slender,  yellow  needles,  and  when  treated  with  aqueous  alkali 
hydroxides  forms  the  cffSromo-derivative,  C23H20ON4Br2,  crystallising 
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in  slender,  glistening,  colourless  needles  and  melting  at  239°.  The 
dimVo-derivative,  C23H20ON4(N 02)2,  crystallises  in  yellow  needles 
and  melts  at  290°.  When  heated  on  the  water-bath  with  phosphorus 
pentachloride,  the  anhydro-base  yields  4  :  5-dichloro-l-phenyl-3-methyl- 
pyrazole  (Michaelis  and  Pasternack,  Abstr.,  1899,  i,  941). 

Butylidenebis-\-phenyl-%-methyl-5-pyrazolone,  C24H2602lSr4,  is  formed 
by  heating  phenylmethylpyrazolone  with  methyl  ethyl  ketone ;  it 
separates  from  alcohol  in  colourless  crystals,  melts  at  248°,  is  readily 
soluble  in  alcohol,  aqueous  alkali  hydroxides,  or  acids,  and  when 
heated  with  phosphorus  oxychloride  at  125 — 130°  yields  the  anhydro- 


N-NPh-C - 0 - ONPh-N 

1 1  n  ii  ii. 

CMe- OCMeEt-C - CMe’ 


which  separates  from  alcohol  in 


colourless  crystals,  melts  at  182°,  and  is  insoluble  in  aqueous  alkali 
hydroxides.  G.  Y. 


Synthesis  of  Purine.  Oskar  Isay  ( Ber .,  1906,  39,  250 — 265). — 

2  \i-Dichloro-5-nitropyrimidine,  C Cl ' q  •  N02,  prepared  by 

heating  5-nitrouracil  with  phosphorus  oxychloride  containing  a  little 
hydrochloric  acid  for  about  twenty  minutes  at  185°,  crystallises  from 
alcohol,  ether,  or  light  petroleum  in  lustrous  leaflets,  melts  at  2 9 '3°, 
and  boils  at  153 — 155°  under  58  mm.  pressure.  By  cold  alcoholic 
ammonia,  it  is  converted  into  2-chloro-5-nitro-4i-aminopyrimidine, 

CCK^.q^jj  y>C-N02,  which  crystallises  from  water  in  white, 

silky,  four-sided  prisms,  darkens  at  205°,  decomposes  at  217°,  and  is 
reduced  by  hydriodic  acid  and  phosphonium  iodide  to  4  :  5 -diamino- 

pyrimidine ,  jj  ^C’NHg ;  this  crystallises  from  water  in 

aggregates  of  slender  needles,  melts  at  202 -5°,  boils  at  229°  under 
32  mm.  pressure,  and  gives  the  following  crystalline  salts :  the  hydro¬ 
chloride,  hydrobromide ,  aurichloride,  platinichloride,  2C4H6JST4,H2PtCl6  ; 
the  picrate  decomposes  at  264°.  On  heating  4  : 5-diaminopyrimidine 
with  anhydrous  formic  acid,  the  formyl  derivative, 

CH<N^(NH^>°-NH-CH0’ 

is  obtained ;  it  crystallises  from  alcohol  in  white  leaflets,  melts  at 
198°,  and  at  a  higher  temperature  loses  water,  giving  purine.  The 
latter  substance  can  be  prepared  directly  from  4  :  5-diaminopyrimidine 
by  heating  it  with  anhydrous  formic  acid,  evaporating  the  excess  of 
the  latter,  and  subliming  the  product  under  reduced  pressure. 

0  ,  ,  .  n:ch-c-nh.  ^  , ,  ,  .  ,  K 

s-Methylpurme,  jj _ ^^CMe,  prepared  by  heating  4  :  5-di- 


aminopyrimidine  with  acetic  anhydride  at  210°  and  distilling  the 
product,  solidifies  in  stellar  aggregates  of  needles  and  melts  at 
265 — 266°;  the  hydrochloride,  hydriodide,  and  platinichloride, 
C6H6N4,H2PtCl6,  are  crystalline. 

On  heating  4  : 5-diaminopyrimidine  with  carbamide  at  165°,  it  is 
converted  into  8-oxypurine  (Fischer  aud  Ach,  Abstr.,  1898,  i,  47). 
Substituting  thiocarbamide  for  carbamide,  8 -thiopurine,  C5H4N4S,  is 
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obtained ;  this  crystallises  from  alcohol  in  lanceolate  needles  and 
begins  to  decompose  at  268°.  On  melting  4 :  5-diaminopyrimidine 

_  ,  .  N-CH-C-N:CPh  .  „ 

with  benzil  at  175°,  the  azme,  l  G  *  ,  is  formed;  it  crys- 

Oxi.JN’G’JN  APh 


tallises  from  alcohol  in  small,  yellow  plates  and  melts  at  170-5°. 

5-Nitro-2  :  4 -diaminopyrimidine,  ^>C*N02,  pre¬ 

pared  by  heating  2 : 4-dichloro-5-nitropyrimidine  with  alcoholic 
ammonia  for  two  hours  at  100°,  crystallises  from  water,  in  which  it 
is  very  slightly  soluble,  in  white,  rhombic  prisms  and  does  not  melt  at 
260° ;  the  hydrochloride,  platinichloride,  aurichloride,  and  picrate  are 
crystalline;  the  sulphate  melts  at  201°  and  the  nitrate  at  213°.  On 
reducing  the  base  with  stannous  chloride  and  hydrochloric  acid, 
2:4:  5 -triaminopyrimidine  is  obtained  ;  it  forms  slender  needles,  may 
be  distilled  under  reduced  pressure,  sinters  at  176°,  and  melts  at  179°; 
the  hydrochloride ,  platinichloride ,  sulphate,  and  nitrate  are  crystalline, 
and  the  picrate ,  C4H7N5,C6H307N3,  decomposes  at  264°.  On  heating 
2:4:  5-triaminopyrimidine  with  formic  acid,  the  formyl  derivative, 


NH9*C<CXT  n/XTTT  v^C'NH-CHO,  is  produced ;  it  gives  well-defined 

salts,  melts  at  224°,  and  at  a  higher  temperature  is  converted  by  loss 
of  water  into  2-aminopurine  or  isoadenine,  which  appears  to  be 
identical  with  the  substance  described  by  Tafel  and  Ach  (Abstr.,  1901, 
i,  426).  2-Aminopurine  does  not  give  the  adenine  reaction  of  Kossei 
and  Fischer.  W.  A.  D. 


Conversion  of  Caffeine  into  Paraxanthine,  Theophylline, 
and  Xanthine.  Emil  Fischer  and  Friedrich  Ach  (fier.,  1906,  39, 
423 — 435.  Compare  Abstr.,  1896,  i,  13). — A  30  per  cent,  yield  of 
8-chloro-3-chloromethylparaxanthine  (3' :  8 -dichlorocaffeine), 

NMe — CO - C-NMe 

CO-N(CH2Cl)-C - hr  ’ 

is  formed  when  caffeine,  or,  better,  8-chlorocaffeine,  is  heated  for  eleven 
hours  with  a  mixture  of  phosphorus  oxychloride  and  pentachloride  at 
158 — 162°.  A  small  amount  of  a  trichlorocaffeine  is  formed  at  the 
same  time.  An  1 8  per  cent,  yield  of  the  dichloro-compound  is  obtained 
when  chlorine  is  led  into  the  fused  and  well-stirred  8-chloro-derivative, 
first  at  200°  and  then  at  170°.  It  crystallises  from  a  mixture  of 
benzene  and  ether  in  nodular  aggregates  of  needles  melting  at  145—146° 
(corr.),  is  readily  soluble  in  cold  chloroform,  benzene,  acetone,  or  ethyl 
acetate  and  in  hot  ether  or  alcohol,  and  gives  the  murexide  reaction  with 
chlorine  water. 

When  boiled  with  water,  the  dichloro-derivative  is  decomposed,  and 
formaldehyde,  hydrogen  chloride  and  chloroparaxan thine  (Abstr.,  1899, 
i,  173)  are  formed. 

0  T  NMe - CO - C-NTdA 

8 -CbUro-i-rmtlioxycafferne,  i0.N(CH2.0Me).|j - N>0CI,  is 

readily  formed  when  the  crude  dichloro-compound  is  boiled  with  methyl 
alcohol.  It  crystallises  in  colourless,  glistening  needles,  sinters  at  126°, 
and  melts  at  130 — 131°  (corr.),  is  very  sparingly  soluble  in  ether  or 
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hot  water,  and  when  heated  with  fuming  hydrochloric  acid  at  100°  yields 
chloroparaxan  thine. 

.  .  ^  .  NMe-CO-C*N(CH2Cl).  .  ,  _  _ 

7 :  &-Dichlorocaffeme,  }j  ^>CC1,  is  produced  by 

the  action  of  chlorine  on  a  nitrobenzene  or  phosphorus  oxychloride  solu¬ 
tion  of  chlorocaffeine  at  90 — 100°.  It  crystallises  from  hot  methyl 
alcohol  in  slender,  colourless  needles,  melts  at  150‘5 — 152’5°,  is  readily 
soluble  in  glacial  acetic  acid  or  benzene,  only  sparingly  so  in  hot  alcohol, 
and  dissolves  in  only  70  parts  of  boiling  water.  When  boiled  with  ten 
times  its  weight  of  water,  it  yields  8-cblorotheophylline  (Abstr.,  1896,  i, 
263),  and  with  an  ethyl-alcoholic  solution  of  sodium  ethoxide,  7'  :  8 -di¬ 
ethoxy  caffeine,  C12H1804N’4.  This  crystallises  in  colourless,  felted 
needles  and  melts  at  125 — 126°  (corr.).  One  gram  dissolves  in  about 
70  c.c.  of  warm  ether,  10  c.c.  of  hot  alcohol,  90  c.c.  of  boiling  water,  or 
1250  c.c.  of  water  at  23°. 

7J  N(CH2Cl)-CO-C*N(CH2Cl).  „„  .  .  ,  , 

Tetrachlorocaffeme ,  . [4  "  ,>001 ,  is  formed  when 

7' :  8-dichlorocaffeine  is  heated  with  a  phosphorus  oxychloride  solution 
of  chlorine  at  160 — 162°.  It  crystallises  from  ether,  melts  at 
129 — 130’5°  (corr.),  and  dissolves  readily  in  acetone,  acetic  acid,  or 
benzene.  When  boiled  with  sodium  methoxide  in  methyl-alcoholic 
solution,  it  yields  tetramethoxy caffeine,  C12H1806i74,  which  melts  at 
119 — 121°  (corr.)  and  dissolves  only  sparingly  in  cold  ether  or  water. 
When  boiled  with  dilute  acetic  acid,  the  methoxy-derivative  yields 
chloroxanthine,  and  this,  when  reduced  with  hydriodic  acid  and 
phosphonium  iodide,  gives  xanthine.  J.  J.  S. 


Condensation  of  Phenylhydrazine  with  Ethyl  4-Chloro-3- 
nitrobenzoate.  Alfred  Werner  and  W.  Peters  ( Ber 1906,  39, 
1 85 — 192). — Ethyl  2-nitrohydrazobenzeneA-carboxylate, 

C02Et  •  C6  H  3(N02)  •  NH  •  NHPh, 

is  obtained  together  with  phenylhydrazine  hydrochloride  when  ethyl 
4-chloro-3-nitrobenzoate  is  heated  on  the  water-bath  with  pure  colour¬ 
less  phenylhydrazine  (2  mols.).  It  crystallises  from  alcohol,  melts  at 
129°,  and  dissolves  readily  in  alcohol,  ether,  or  acetone. 

When  the  alcoholic  solution  is  oxidised  with  yellow  mercuric  oxide, 
it  yields  ethyl  p-benzeneazom-nitrobenzoate , 

C02Et-C6H3(N02)-N2-Ph, 

which  crystallises  in  brilliant  red  needles  melting  at  1 39°.  p -Benzene- 
xizo-m-nitrobenzoic  acid  is  obtained  when  the  ester  is  hydrolysed 
with  alcoholic  potash.  It  crystallises  from  alcohol  in  red  needles, 
melts  at  215°,  and  dissolves  in  ether,  alcohol,  or  benzene. 

When  ethyl  4-chloro-3-nitrobenzoate  is  heated  at  90°  with  commercial 
phenylhydrazine,  the  product  is  ethyl  phenylaznitrosobenzenecarboxylate, 


C02Et-C6H3< 


^^>NPh,  which  crystallises  in  long,  colourless  needles 


melting  at  105°  and  soluble  in  ether,  alcohol,  benzene,  or  acetic  acid. 
The  corresponding  acid ,  C13H903N3,  crystallises  from  dilute  alcohol  in 
colourless,  glistening  needles  melting  at  250°  and  is  insoluble  in 
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water.  The  potassium  salt,  C13H803N3K,  crystallises  from  alcohol  in 
slender  needles.  The  hydrazide  of  the  acid, 

NH2-NH-CO-C6H3:N3OPh, 

obtained  by  the  action  of  hydrazine  hydrate  on  the  ester,  forms  a 
gelatinous,  flocculent  mass  melting  at  220°.  The  azoimide , 
N8*C0-CaH3-N30-Ph, 

obtained  by  the  action  of  nitrous  acid  on  the  hydrazide,  crystallises 
from  benzene  in  slender,  yellow  needles  melting  at  140°. 

Phenylaznitrosobenzeneurethane ,  C02Et*NH*C6H3;N30‘P!?,  obtained 
by  boiling  the  azoimide  with  absolute  alcohol  for  five  to  six  hours,  crys¬ 
tallises  in  pale  yellow  needles  and  melts  at  215°.  When  boiled  with 
alcoholic  sodium  hydroxide,  the  urethane  compound  is  hydrolysed  to 
aminophenylaznitrosobenzene,  NH2'CcH3IN3OPh,  which  crystallises 
from  alcohol  in  greenish-yellow  needles  melting  at  180°  and  readily 
soluble  in  organic  solvents  and  also  in  hot  water.  The  hydrochloride 
dissolves  fairly  readily  in  water.  The  acetyl  derivative, 
NHAc-C6H3:N30‘Ph, 
forms  glistening  needles  and  melts  at  233°. 

Ethyl  phenylazimidobenzenecar  boxy  late,  C02Et-C(;H3!]Sr8*Ph,  obtained 
by  reducing  ethyl  phenylaznitrosobenzenecarboxylate  with  stannous 
chloride  and  hydrochloric  acid,  crystallises  from  alcohol  in  glistening 
needles  melting  at  84°  and  readily  soluble  in  organic  solvents.  The 
corresponding  acid,  CI3Hg02N3,  sublimes  in  needles,  melts  at  232°,  and 
dissolves  readily  in  ether,  alcohol,  or  acetic  acid.  J.  J.  S. 

Substitution  of  Negative  Groups  by  the  Hydroxyl  Group 
in  Ortho-substituted  Diazonium  Salts.  Emilio  Noelting  and 
Martin  Battegay  ( Ber .,  1906,  39,  79 — 86). — 2  :  5  :  6-Trichloro- 
aniline-3~sulphonic  acid,  formed  by  nitration  and  reduction  of 
2:4:  5-trichlorobenzene-3-sulphonie  acid,  crystallises  in  white  needles 
and  is  easily  soluble  in  hot,  but  only  sparingly  so  in  cold,  water.  The 
sodium,  Cf)H303NCl3SNa,H20,  and  barium  salts  were  analysed. 

2:5:  Q-Trichlorobenzenediazonium-3-sulphonic  anhydride, 

C6HC18<^>0, 

prepared  by  treating  the  sodium  salt  of  the  above  acid  with  hydro¬ 
chloric  acid  and  sodium  nitrite  at  20 — 25°,  is  obtained  as  a  brown, 
crystalline  powder.  It  detonates  when  heated,  does  not  give  a  pre¬ 
cipitate  with  silver  nitrate  in  aqueous  solution,  dissolves  in  concen¬ 
trated  sulphuric  acid  to  form  a  red  solution,  and  loses  nitrogen  when 
heated  in  aqueous  or  alcoholic  solution.  When  “  coupled  ”  with 
/2-naphthol,  it  forms  the  sodium  salt,  SOgNa’CgHClg'NIN'C^Hg'OH, 
which  crystallises  from  glacial  acetic  acid  in  glistening,  orange  needles, 
dissolves  in  concentrated  sulphuric  acid  to  form  a  carmine  solution, 
and  dyes  wool  orange.  When  treated  with  cuprous,  chloride  in  hydro¬ 
chloric  acid  solution,  the  diazonium  compound  yields  2:3:4:  5 -tetra- 
chlorobenzenesulphonic  acid,  which  crystallises  in  white  needles  and  is 
readily  soluble  in  water.  The  sodium  salt,  C6H03Cl4SNa,H20,  crystal¬ 
lises  in  sheaves  of  white  needles ;  the  barium  salt,  (JH20),  was 
analysed. 

The  action  of  sodium  hydrogen  carbonate  or  acetate  on  trichloro- 
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benzenediazoniumsulphonic  anhydride  leads  to  the  formation  of  sodium 
dichlorodiazophenolsulphonate,  which,  when  treated  with  cuprous 
chloride  in  hydrochloric  acid  solution,  yields  trichlorophenolsulphonic 
acid.  This  crystallises  in  slender,  white  needles  ;  the  sodium  salt, 
C6H204Cl3SNa,l^H20,  forms  white  needles;  the  barium  salt  is  only 
sparingly  soluble. 

When  “  coupled  ”  with  /3-naphthol  in  alkaline  solution,  sodium 
dichlorodiazophenolsulphonate  forms  a  violet  disodium  salt,  which  on 
treatment  with  dilute  hydrochloric  acid  yields  the  monosodium  salt, 
OH‘O6HCl2(SO3Na)*N!N*C10H6*OH ;  this  crystallises  in  glistening, 
brown  needles,  dissolves  in  water  to  form  a  violet  solution,  gives  a 
violet  coloration  with  alkali  hydroxides  or  concentrated  sulphuric  acid, 
and  on  reduction  yields  3 : 6-dichloro-2-aminophenol-4-sulphonic  acid 
(Julius,  Chem.  Zeit.,  1903,  27,  846).  The  azo-compound  dyes  wool 
brownish-red,  becoming  violet-brown  when  treated  with  an  alkali 
hydroxide  ;  on  treatment  with  potassium  dichromate  and  sulphuric  acid, 
there  is  obtained  a  violet  colour,  fast  to  alkali  hydroxides.  When 
treated  with  copper  sulphate,  the  dyed  wool  becomes  carmine-red. 

The  azo-dye,  SOgNa'CgHBrg'NIN'OjoHg’OH,  obtained  by  “coupling  ” 
diazotised  2:4:  6-tribromoaniline-3-sulphonic  acid  with  /3-naphthol  in 
alkaline  solution,  forms  a  carmine-red  solution  in  concentrated  sul¬ 
phuric  acid,  dyes  shades  which  are  stable  towards  alkali  hydroxides, 
and  when  treated  with  sodium  hydrogen  carbonate  yields  a  product 
in  which  a  bromine  atom  is  substituted  by  a  hydroxyl  group.  When 
“coupled”  with  /3-naphthol,  this  forms  the  azo-dye, 
OH-C6HBr2(SO3Na)-N:N-OJ0H6-OH, 
which  crystallises  in  glistening,  brown  needles,  dissolves  in  water  to 
form  a  violet-red,  in  aqueous  alkali  hydroxides  to  form  a  violet,  solution 
containing  the  disodium  salt,  and  gives  a  bluish-violet  coloration  with 
concentrated  sulphuric  acid.  It  dyes  wool  a  red  shade,  which  changes 
to  dark  violet,  and  becomes  fast  to  alkali  hydroxides  when  treated 
with  chromic  acid. 

When  “  coupled  ”  with  /3-naphthol,  the  diazonium  anhydride  obtained 
from  2  :  5-dichloroaniline-4-sulphonie  acid  (Noelting  and  Kopp,  Abstr., 
1905,  i,  873)  forms  the  azo-dye ,  SOgNa’CgH^l^NIN'C^Hg’OH, 
which  crystallises  in  red  needles  and  in  its  properties  resembles 
Orange  II.  When  treated  with  sodium  hydrogen  carbonate,  the 
diazonium  anhydride  is  converted  into  the  corresponding  o-hydroxy- 
compound  only  to  the  extent  of  40  per  cent. ;  when  coupled  with 
/3-naphthol,  the  resulting  mixture  of  diazo-compounds  yields  a  red 
product  which  has  the  properties  of  an  o-hydroxyazo-compound. 

o-Chloroaniline-p-sulphonic  acid  is  formed  by  heating  o-chloroaniline 
hydrogen  sulphate  at  160°  under  20 — 30  mm.  pressure.  The  sodium 
salt,  (4H20),  crystallises  in  needles  and  is  only  sparingly  soluble  in 
water.  When  treated  with  bromine,  it  forms  2-cbloro-4  :  6-dibrom- 
aniline,  melting  at  103°  (m.  p.  93‘5°;  Fittig  and  Buchner,  Abstr., 
1878,  50).  When  diazotised  and  “  coupled  ”  with  /3-naphthol, 
o-chloroaniline-p  sulphonic  acid  yields  an  azo-dye  resembling  Orange  II. 
The  action  of  sodium  hydrogen  carbonate  on  the  diazonium  anhydride 
leads  to  substitution  of  only  25  per  cent,  of  the  chlorine  by  hydroxyl ; 
on  “  coupling  ”  the  resulting  mixture,  a  product  is  obtained  which 
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dyes  dirty -yellow  shades,  is  only  slightly  altered  by  treatment  with 
chromic  acid,  and  does  not  exhibit  the  properties  of  an  o-amino- 
phenol  derivative. 

The  /3-naphthol  %e,SO3Na-O0H3(NO2)*N:N-C10H6-OH,H2O,  obtained 
from  the  diazonium  anhydride  of  o-nitraniline-jo-sulphonic  acid  (Nietzki 
and  Lerch,  Abstr.,  1889,  144),  crystallises  in  red  needles,  dyes  wool  a 
redder  tone  than  does  Orange  II,  and  is  stable  towards  alkali  hydr¬ 
oxides.  The  diazonium  anhydride  dissolves  in  aqueous  sodium  hydrogen 
carbonate  below  40°,  with  evolution  of  carbon  dioxide  and  formation  of 
sodium  diazophenolsulphonate.  The  solution  “  couples  ”  with  /3-naphthol 
in  presence  of  sodium  hydroxide  to  form  the  azo-dye, 
OH-CGH3(SO3Na)-N:N-O10H6-OH, 

which  crystallises  in  glistening,  black  needles  and  dissolves  in  concen¬ 
trated  sulphuric  acid  to  a  bluish- violet  solution.  G.  Y. 

Diazo-derivatives  of  Diamines  (Phenylenediamines,  Benz¬ 
idine).  Leo  Vignon  ( Compt .  rend.,  1906,  142,  159 — 161). — A  solu¬ 
tion  of  diazobenzene  chloride  is  decomposed  by  o-  or  p-phenylene- 
diamine,  and  with  m-phenylenediamine  yields  clirysoidine.  Diazotised 
benzidine  combines  readily  with  amines  and  phenols  to  form  stable 
derivatives. 

The  author  attributes  this  difference  in  the  behaviour  of  the  two 
types  of  diamines  to  the  fact  that  in  the  former  the  two  amino-groups 
are  attached  to  the  same  benzene  nucleus  and  either  cannot  be 
diazotised,  as  in  the  case  of  the  ortho-compound,  or  yield  very  unstable 
diazo-compounds,  as  in  the  case  of  the  meta-  and  para-compounds  ; 
whilst  in  the  latter,  the  two  amino-groups,  being  attached  to  different 
benzene  nuclei,  are  diazotised  as  readily  as  the  monoamines. 

M.  A.  W. 

The  Combination  of  more  than  One  Molecule  of  a  Diazo-  or 
Tetrazo-compound  in  the  production  of  Azo-dyes.  Wilhelm 
Yaubel  and  Otto  Scheuer  (Zeit.  Farb.-Ind.,  1906,  5,  1 — 2). — In  the 
preparation  of  benzidine-blue  from  tetrazodiphenyl  and  R-salt,  an 
excess  of  tetrazodiphenyl  converts  the  dye  into  a  substance  insoluble 
in  water  and  aqueous  alkalis.  The  product  seems  to  contain  tetrazo¬ 
diphenyl  and  R-salt  in  the  ratio  3C12HsN4IOH,O10H5(SO8Na)2 ;  the 
original  sulphonic  groups  appear  to  be  present,  but  diazo-  or  diazoxy- 
groups  cannot  be  detected.  W.  A.  D. 

Properties  of  Columbin,  an  Albumin  from  the  White  of 
Pigeons’  Eggs.  Alexei  A.  Panormoff  (./.  liuss.  Phys.  Cliem.  Poe., 
1905,  37,  915 — 923.  Compare  Abstr.,  1900,  i,  709). — In  addition  to 
columbinin  ( loc .  cit.),  the  author  has  separated  from  the  white  of 
pigeons’  eggs  another  albumin,  columbin ,  which  has  the  composition  : 
C,  52'47 ;  H,  7T6  ;  N,  14'82  per  cent.  These  two  albumins  occur  in 
equal  proportions  in  the  white  of  pigeons’  eggs,  Columbin  is  unstable 
and  gives  acid  aqueous  solutions,  from  which  it  is  precipitated  by 
alcohol,  a  solution  of  mercuric  iodide  in  potassium  iodide,  or  ammoniacal 
lead  acetate  solution.  Ithas[a]„  —  36’33°  at  20°.  Columbin  hydro¬ 
chloride  has  [a]D  —  67'21°  in  aqueous  solution,  or  -  87'27°  after  being 
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heated  at  100u  for  some  time  ;  on  analysis,  it  gives  the  following 
numbers  :  C,  50-67  ;  H,  6-87 ;  N,  14-03  ;  Cl,  2-85;  S,  1‘34  per  cent. 

The  hydrobromide  has  [a,]D  —  87*39°  after  heating  in  solution  at 
100°;  its  composition  was  determined.  T.  H.  P. 

Properties  of  Albumins  found  in  the  White  of  Ducks’  Eggs. 
Alexei  A.  Panormoff  ( J .  Russ.  Phys.  Ghem.  Soc.,  1905, 37,  923 — 930). 
— The  white  of  ducks’  eggs  contains  only  two  albumins,  to  which  the 
names  anatinin  and  anatin  are  given ;  these  occur  in  the  proportion  of 
two  parts  of  the  former  to  one  of  the  latter. 

Anatin  is  precipitable  by  dilute  ammonium  sulphate  solution,  has 
[a]D  -81-95°  at  20°,  and  yields  the  following  numbers  on  analysis  : 
C,  50-32;  H,  6-84;  N,  14  64;  S,  2-96.  The  hydrochloride  has 
[a]D  — -77-2°  at  20°  in  freshly-prepared  solutions  or  -80-71°  in 
solutions  previously  heated  at  100°. 

Anatinin  is  precipitated  by  concentrated  ammonium  sulphate 
solution,  has  [a]D  — 37*09°  at  20°,  and  has  the  composition  :  C,  52T5  ; 
H,  7-30;  N,  14*92;  S,  2-01  per  cent.  Its  hydrochloride  has  [a  ]D  -3922° 
at  20°.  T.  H.  P. 

Albumin  from  the  Blood-serum  of  the  Cow.  Stephan 
Maximowitsch  (J.  Russ.  Phys.  Ghem.  Soc.,  1905,  37,  931 — 940). — By 
fractional  precipitation  of  serum  from  defibrinated  cows’  blood  with 
ammonium  sulphate,  the  author  has  obtained  an  albumin  which  has 
the  formula  C357H5620123N93S3  and  [a]D  -48  36°  at  20°,  and  resembles 
the  albumin  separated  from  the  serum  of  horses’  blood  (Abstr.,  1902, 
i,  66).  The  hydrochloride,  Alb.,  7HC1,  has  [a]D  -77-75°  at  20°  in 
freshly-prepared  solutions  and  -  84  05°  after  heating  at  100°.  The 
phosphate,  Alb.,  3H3P04,  has  [a]D  -71‘38°  at  20°  or  -  82-52°  after 
heating  at  100°.  T.  H.  P. 

Precipitation  of  Serum -globulin  from  Blood-serum  by  means 
of  Acetic  Acid.  Willem  Huiskamp  {Zeit.  physiol.  Ghem.,  1905,  46, 
394 — 400). — The  proteid  precipitated  by  the  addition  of  dilute  acetic 
acid  to  diluted  serum  appears  to  be  the  same  substance  as  that  obtained 
by  Hammar.sten  as  a  precipitate  when  0'3  per  cent,  of  sodium  chloride 
is  added.  The  reactions  and  elementary  composition  of  the  two  are 
identical.  It  is  further  identical  with  serum-globulin.  It  is 
precipitated  almost  entirely  by  one-third  saturation  with  ammonium 
sulphate  and  therefore  consists  chiefly  of  euglobulin.  W.  D.  H. 

Animal  Gelatins.  IV.  Wl.  S.  Sadikoff  {Zeit.  physiol.  Ghem., 
1905,  46,  387 — 393.  Compare  Abstr.,  1904,  i,  462). — Gelatins  or 
glutins  differ  in  many  of  their  solubilities  from  gluteins  or  cartilage- 
glutins.  By  means  of  saline  solutions,  gelatin  is  divisible  into  (1)  a 
part  which  is  insoluble  in  salt  solution,  (2)  a  part  soluble  in  salt 
solution  but  precipitated  by  acid,  and  (3)  a  part  soluble  in  both  salt 
solution  and  acids.  W.  D.  H. 
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Preparation  of  Methane.  Herbert  S.  Elworthy  and  Ernest  H. 
Williamson  (D.R-P.  161666). — A  gas,  consisting  principally  of 

methane,  may  be  prepared  by  passing  a  mixture  of  carbon  monoxide 
(1  vol.)  and  hydrogen  (3  vols.)  over  finely-divided  nickel  at  250°. 
The  mixture  is  obtained  by  adding  the  necessary  quantity  of  hydrogen, 
preferably  prepared  by  the  action  of  steam  on  heated  iron,  to  water- 
gas  which  has  been  freed  from  carbon  dioxide.  A  suitable  apparatus 
is  described  and  illustrated.  C.  H.  D. 


Action  of  Ozone  on  Organic  Compounds.  Carl  D.  Harries 
(Annalen,  1905,  343,  311 — 375). — A  resume  of  the  earlier  work  on 
the  action  of  ozone  on  the  organic  compounds  is  given.  Hydrocarbons, 
such  as  methane  and  ethylene,  are  attacked  and  also  alcohols,  in  which 
case  aldehydes,  acids,  and  hydrogen  peroxide  are  formed.  Occasionally 
explosive  peroxides  of  unknown  constitution  have  been  obtained. 

In  a  long  series  of  papers  (Abstr.,  1903,  i,  605  ;  1904,  i,  413  ;  1905, 
i,  15,  361,  757,  861)  it  has  been  shown  that  unsaturated  hydrocarbons 
and  unsaturated  alcohols  combine  with  one  molecule  of  ozone  to  form 
ozonides,  whilst  unsaturated  ketones,  aldehydes,  and  monobasic  acids 
combine  with  four  atoms  of  oxygen,  one  molecule  of  ozone  combining 
at  the  ethylene  linking,  and  the  fourth  atom  of  oxygen  with  the 
carbonyl  group.  The  constitution  of  the  ozonides  is  demonstrated  by 
their  reaction  with  water,  thus  :  the  ozonide  of  mesityl  oxide  yields, 
with  water,  acetone,  pyruvic  aldehyde,  and  hydrogen  peroxide  : 

O.OMp 

°<0  -CH-CMe :  o :  o  +  2H2°  =  C0Me2  +  C0Me'CH0  +  2H2°2- 

Methylheptenone  yields  with  ozone  an  ozonide  which  decomposes 
immediately  into  an  acetone  peroxide  and  an  aldehyde  : 


o< 


OCMeJEt 

O-CHR 


R-CMe<?  +  R'CHO, 


no  hydrogen  peroxide  being  formed.  On  the  other  hand,  mesityl  oxide 
and  methylheptenoneozonide  both  yield  with  water  hydrogen  peroxide. 
It  follows,  therefore,  that  the  hydrogen  peroxide  arises  from  the  oxygen 
atom  linked  to  the  carbonyl  group.  It  should  be  noted  that  the 
group  R*OMeIC<^  always  yields  with  ozone  an  acetone  peroxide. 

Generally  it  can  be  said  that  ozone  acts  on  organic  compounds  in 
two  ways  :  (1)  forming  an  ozonide,  when  the  ozone  attaches  itself  to 
an  unsaturated  carbon  linking,  and  (2)  when  the  ozone  molecule  is 
decomposed,  labile  peroxides  of  the  carbonyl  group  being  formed. 

The  formation  of  triozonides  of  benzene  is  in  favour  of  the 
Kekule  formula  of  benzene,  but  opposed  to  the  centric  formula. 
Similarly,  diphenyl  yields  a  tetraozonide ,  facts  which  indicate  the  presence 
of  ethylene  linkings  resembling  those  of  the  aliphatic  series.  Naph¬ 
thalene  yields  a  diozonide  only,  from  which  it  can  be  concluded  that 
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the  linkings  in  the  two  naphthalene  nuclei  are  different.  It  appears, 
in  consequence,  that  a  centric  structure  is  inactive  to  ozone. 

[With  Kurt  Langheld.] — The  ozonides  were  prepared  by  passing 
ozone  through  the  dried  substance,  a  process  which  must  be  carried  on 
for  about  two  hours  for  each  three  grams  of  ozonide  produced  ;  the 
ozonide  is  purified  by  dissolving  it  in  ethyl  acetate  and  precipitating 
by  light  petroleum. 

,CH0 


The  ozonide  of  allyl  alcohol,  03<^ 


CH-CBvOH 


is  a  syrup  decom¬ 


posing  at  the  ordinary  temperature  and  yielding  an  aldehyde  when 
boiled  with  water  ■  when  distilled  under  reduced  pressure,  it  decom¬ 
poses  in  a  similar  manner.  The  ozonide  of  secondary  methylheptenol, 


CH-CH9-CH9-CHMe-0H 


is  an  oil  having  a  sp.  gr.  1-0992  at 


25-5°.  Tertiary  methylhexenol  is  prepared  from  allylaeetone  and 
magnesium  methiodide,  and  is  a  liquid  boiling  at  57°  under  16  mm. 

C  H 

pressure.  The  ozonide ,  08<i  ^  ^  is  a  liquid 


Cfl>  CH2  •  CH2  •  CMe2  •  OH’ 
at  23  '5°.  The  ozonide  of  tertiary  dimethyl- 


CH2*CMe2 


,  has  a  sp.  gr.  T0603  at  23-5°, 

•OH 


CMe:o:o  ’  is  an  explosive  syruP 

and  is  decomposed  by  boiling 
lsevulinaldehyde,  and  hydrogen 


having  a  sp.  gr.  1-0703 

,  .  .  ~  ^CMe2 

heptenol, 

and  is  decomposed  by  water  into  acetone  and  an  aldehyde.  The  ozonide 
CH 

of  allylaeetone,  03< 

with  a  sp.  gr.  1-1814  at  19°, 
with  water  into  formaldehyde, 
peroxide. 

The  treatment  of  methyl  hep  tenone  with  ozone  leads  to  the  formation 
of  acetone  peroxide.  If  the  crude  product  of  ozonisation  is  boiled  with 
water,  lsevulinaldehyde  is  produced  together  with  acetone  peroxide. 

The  ozonide  of  citronellal,  C10H18O5,  is  a  syrup  having  a  sp.  gr. 
1-0746  at  21° ;  it  decomposes  on  distillation  into  the  aldehyde  and 
oxygen,  and  appears  when  boiled  with  water  to  form  a  ketonealdehyde. 
The  ozonide  of  citral,  C10Hl6O5,  is  a  syrup  having  a  sp.  gr.  IT 486  at 
21°,  and  is  decomposed  by  warming  with  water.  The  two  ozonides 
last  mentioned  possess  molecular  weights  differing  considerably 
from  the  unimolecular  formulse.  The  ozonide  of  isocro tonic  acid, 

^  .CHMe  .  ,  ,  .  ,  .  ,  , 

Q^Qjqyo'Q  ’  1S  an  extremely  explosive  syrup,  which  decom¬ 
poses  into  oxygen  and  isoerotonic  acid  when  kept.  If  a  solution  of 
isocrotonic  acid  in  water  is  ozonised,  acetaldehyde  and  glyoxylic  acid  are 
formed  ;  hence,  the  constitution  of  the  ozonide  is  determined. 
(Enanthyl  peroxide,  CH2Me*[CH2]4*CH!0!0,  prepared  from  cenanth- 
aldehyde  is  an  oil  having  a  sp.  gr.  0’9081  and  nD  =  1-42876  at  8°.  It 
is  decomposed  by  water  into  the  aldehyde  and  hydrogen  peroxide ;  it 
decomposes  with  development  of  heat  into  heptoic  acid,  a  change 
which  is  accelerated  by  the  presence  of  alkali  ;  dilute  acids  bring 
about  the  evolution  of  oxygen. 

[With  Carl  Thieme.]  —Treatment  with  ozone  has  been  used  to 
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ascertain  the  relation  of  the  isomerides,  oleic  and  elaidic  acids.  The 
ozonides  of  both  acids  are  decomposed  by  water  according  to  the 
equation  : 

CH,Me*[CIT2]r;CH-CH-[CH2]7'CO,H  +  2H20  = 


U3 

CH2Me-[CH2]6-CHO  +  CH0-[CH2]7-C02H  +  2H202, 
an  observation  which  is  in  agreement  with  the  fact  that  both  dibromo- 
oleic  and  dibromoelaidic  acids  yield  the  same  stearolic  acid.  A  solu¬ 
tion  of  sodium  oleate  was  ozonised  and  then  evaporated  under  reduced 
pressure  ;  nonylaldehyde  and  pelargonic  acid,  C8Hl7*C02H,  are 
extracted  from  the  distillate  by  ether,  and  can  be  separated  by  dis¬ 
tillation  under  a  pressure  of  15  mm.  The  residual  alkaline  liquor  was 
acidified  and  extracted  with  ether,  giving  azelaic  acid  (m.  p.  106°). 
The  semicarbazone  of  nonylaldehyde,  CgHjgIN’NH'CO'NHg,  crystallises 
in  leaflets  melting  at  84°. 

The  ozonisation  of  elaidic  acid  could  only  be  carried  out  in  chloro¬ 
form  solution  ;  the  ozonide  is  a  gelatinous  mass  which,  when  heated  with 
water,  gives  hydrogen  peroxide  ,  it  reduces  Fehling’s  solution,  oxidises 
potassium  iodide,  and  decolorises  indigo  and  potassium  permanganate. 
The  ozonide  of  oleic  acid  prepared  in  the  same  way  has  similar 
properties.  The  calcium  salt  of  pelargonic  acid  is  a  powder  melting  at 
216°;  the  silver  salt  is  sensitive  to  light.  The  half  aldehyde  of 
azelaic  acid  has  been  isolated  in  the  form  of  the  semicarbazone, 
NH2*C0*NH*N!CH,[CH2]7,C02H,  from  the  acidified  alkaline  liquor 
obtained  in  the  ozonisation  of  sodium  oleate  ;  it  melts  at  163°, 

[With  Hans  Turk.] — The  constitution  of  several  hydrocarbons  has 
been  elucidated  by  their  reaction  with  ozone.  Diallyl  has  been  shown 
to  have  the  constitution  represented  by  the  formula 

ch2:(;h-ch2-ch2*ch:ch2  ; 

it  is  converted  into  a  diozonide,  C6H10O6,  by  treatment  with  ozone  in 
chloroform  solution;  the  diozonide  is  an  explosive  syrup,  which 
reacts  with  water  giving  a  mixture  of  succinic  acid  and  succinaldehyde. 
The  hydrocarbon,  C9H16,  prepared  by  Harries  and  Weil  (Abstr.,  1904, 
i,  361),  has  been  shown  to  be  /3£-dimethyl-A^-heptadiene, 
CMe2:CH-CH2-CH2-CMe:CH2, 

and  not  the  A^-heptadiene  ;  it  was  previously  stated  that  its  diozonide 
did  not  give  lsevulinaldehyde,  but  it  is  now  found  that  the  diozonide, 
C9H1606,  yields  the  aldehyde  on  prolonged  boiling  with  water.  If 
the  hydrocarbon  is  treated  with  ozone  under  water,  it  passes  into 
solution  ;  both  hydrogen  peroxide  and  an  aldehyde  can  be  detected  in 
the  solution,  and  on  evaporating  an  explosive  syrup  is  left,  having 


probably  the  constitution 


oc^ 

3  CMe‘CH2*CH2*CHO 


The  hydrocarbon,  fie-dimethyl- &.P*-hexadiene, 


CH2:CMe-CH2-CH2-CMe:CH2, 


is  an  oil  boiling  at  137°  under  755  mm.  pressure  ;  on  repeated  distilla¬ 
tion,  the  boiling  point  falls  to  115 — 117°.  The  dibromide ,  prepared  by 
treatment  with  hydrogen  bromide  in  acetic  acid  solution,  melts  at  71°. 
The  hydrocarbon  is  prepared  from  fiz-dimethylhexane- fit-diol , 


0H-CMe2-CH2*CH2-CMe2-OH, 


228 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


which  is  obtained  from  magnesium  methyl  iodide  and  ethyl  succinate 
and  crystallises  in  leaflets  melting  at  89°.  It  is  converted  by  hydrogen 
bromide  in  acetic  acid  solution  into  (ie-dimethylhexane-fie-dibromide, 
CBrMe2*CH2*CH2*CBrMe,  which  melts  at  71°  and  loses  hydrogen 
bromide  when  exposed  to  the  air.  When  boiled  with  pyridine,  it  yields 
a  mixture,  the  main  constituent  of  which  is  the  hydrocarbon  just 
described  ;  at  the  same  time,  a  solid  hydrocarbon,  C8H14,  which  melts  at 
—  5°  and  boils  at  142°,  is  formed ;  it  is  readily  oxidised  by  the  air  to 
a  compound,  C8HI402,  and  combines  with  hydrogen  bromide,  yielding 
an  oil,  C8H15Br,  which  combines  with  bromine  and  decolorises  per¬ 
manganate.  /3e-Dimethyl-Aaf-hexadiene  yields  a  diozonide ,  C8H14O0, 
which  is  a  yellow,  explosive  liquid  and  decomposes  on  keeping, 
formaldehyde  being  produced.  When  the  hydrocarbon  is  treated  with 
ozone  in  the  presence  of  water,  formaldehyde,  hydrogen  peroxide,  and 
ace  tony  lacetone  are  produced.  These  facts  are  evidence  for  the  con¬ 
stitution  of  the  hydrocarbon. 

[With  Valentin  Weiss.] — Benard’s  “ozotoluene,”  C7H806  ( Gompt . 
rend.,  1895,  121,  651),  prepared  from  toluene  and  ozone  at  0°,  appears 
to  have  the  formula  C7H807  and  to  be  a  decomposition  product  of  the 
triozonide,  which  is  only  formed  at  -  21°  and  decomposes  explosively 
at  the  ordinary  temperature.  On  boiling  the  ozotoluene  with  water, 
methylglyoxal  and  glyoxal  are  formed,  m -Xylenetriozonide  is  only 
formed  at  very  low  temperatures.  Mesitylenetriozonide,  C6H3Me3(03)3, 
is  a  gelatinous  material  which  explodes  at  the  ordinary  temperature  ; 
it  yields  with  water  methylglyoxal,  which  can  be  isolated  as 
a  disemicarbazone  (m.  p.  255 — 257°). 

Naphthalenediozonide  is  obtained  as  explosive  crystals  by  passing 
ozone  into  a  chloroform  solution  of  naphthalene  ;  when  decomposed 
with  water,  phthalaldehyde  and  phthalic  acid  are  formed. 

The  diozonide  of  phenanthrene,  C14H10O6,  and  the  tetraozonide  of 
diphenyl  are  explosive,  crystalline  substances. 

Attempts  have  been  made  to  prepare  Berthelot’s  ethyl  peroxide, 
Et403  ;  ozone  and  carbon  dioxide  were  passed  into  dry  ether,  the  ether 
evaporated  under  reduced  pressure,  and  the  residue  distilled  under 
20  mm.  pressure  at  40 — 50°.  The  colourless,  viscid  liquid  deposited 
crystals  at  a  very  low  temperature  and  exploded  when  air  was 
admitted.  The  carbon  was  15‘28 — 25'65  per  cent.,  and  not  58‘54  per 
cent.,  as  Berthelot’s  formula  requires.  K.  J.  P.  O. 

The  Addition  of  Hydrogen  Chloride  to  isoButylene  Oxide, 

0<<e*.  Louis  Henry  {Gompt.  rend.,  1906,  142,  493-497).— 

isoButylene  oxide,  obtained  by  the  action  of  dry  powdered  potassium 
hydroxide  on  chlorotrimethyl  carbinol,  CH2Cl‘CMe2*0  H  (prepared  from 
magnesium  methyl  bromide,  chloroacetone,  and  ethyl  chloroacetate), 
combines  readily  with  hydrogen  chloride  to  form  /3-chloroisobutyl 
alcohol,  CMe2Cl’CH2*OH,  which  is  a  thick,  colourless  liquid  with  an 
agreeable  odour,  boils  at  132 — 133°,  and  does  not  solidify  in  a  mixture 
of  solid  carbon  dioxide  and  ether,  and  in  this  respect  differs  from  its 
isomeride  chlorotrimethylcarbinol  (compare  Krassusky,  Abstr.,  1901,  i, 
246),  which  forms  a  crystalline  solid  melting  at  —  20°.  When  heated 
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with  hydrochloric  acid  at  60°,  /Tchloroisobutyl  alcohol  forms  the  ether, 
(CMegCl'ClT.^cjO,  dissolves  in  a  mixture  of  nitric  and  sulphuric  acids 
to  form  the  nitrate,  CMe2Cl*CH2*N03,  and  reacts  with  nitrous  acid  to 
form  the  nitrite,  CMe2Cl*CH2*0‘N0,  whilst  chlorotrimethylcarbinol 
yields  a/3-dichloroisobutane  with  hydrochloric  acid  and  does  not  react 
with  a  mixture  of  nitric  and  sulphuric  acids  nor  with  nitrous  acid. 

M.  A.  W. 

Reactions  between  Lead  Chloride  and  Lead  Acetate  in 
Acetic  Acid  and  Water  Solutions.  John  White  ( Amer .  Chem.  J., 
1906,  35,  217 — 227). — When  lead  chloride  is  dissolved  in  a  hot 
solution  of  lead  acetate  in  glacial  acetic  acid,  a  double  salt, 
PbCl(C2H302),C2H402, 

is  obtained,  which  forms  monoclinic,  prismatic  crystals  and,  when  left 
in  the  air,  gradually  loses  a  portion  of  its  acid  of  crystallisation. 

Carius  ( Annalen ,  1863,  125,  87)  has  shown  that  lead  chloride 
dissolves  in  an  aqueous  solution  of  lead  acetate  to  form  a  salt  to 
which  he  assigned  the  formula  PbCl(C2H302),Pb(C2H302)2,3H20. 
It  is  now  found  that  this  salt  crystallises  in  tufts  of  silky  needles 
and  has  a  composition  which  is  represented  by  one  of  the  formulae, 
PbCl(C2H802),Pb(C2H,08)2,H20  ;  PbCl(C2H302),Pb(C2H302)2,2H20 ;  or 
PbCl(C2H302),Pb(C2H302).2,|-C2H402,  between  which  it  was  not  possible 
to  decide.  A  determination  of  the  molecular  weight  of  this  salt  by 
the  cryoscopic  method,  using  water  as  the  solvent,  gave  a  value  about 
one-fourth  of  that  required  by  any  of  the  proposed  formulae,  indicating 
that  dissociation  had  taken  place  ;  similar  results  were  obtained  with 
the  double  calcium  salt,  CaCl(0oH3O2),5H20,  described  by  Fritsche 
(Ann.  Phijs.  Chem.,  1833,  28,  121). 

The  behaviour  of  lead  chloride  towards  alkali  acetates  is  different 
from  that  of  lead  iodide,  the  chloride  undergoing  double  decomposition, 
whilst,  as  has  been  shown  previously  (Abstr.,  1904,  i,  134),  the  iodide 
combines  with  them  to  form  double  salts.  E.  G. 

Reactions  involved  in  the  Formation  of  certain  Complex 
Salts  of  Lead.  John  White  and  J.  M.  Nelson  (Amer.  Chem.  J., 
1906,  35,  227 — 235).— Experiments  have  been  made  with  the  object 
of  preparing  the  salt  PbI*C2H302,  but  without  success.  When  lead 
acetate  is  heated  with  methyl  iodide  and  a  mixture  of  acetic  acid  and 
acetic  anhydride,  the  double  salt,  5PbI*C2H302,Pb(C2H302)2,  is  ob¬ 
tained,  which  forms  monoclinic  crystals.  It  has  been  found  that  in 
order  to  prevent  the  formation  of  lead  iodide  in  the  preparation  of 
this  salt,  the  temperature  should  not  be  allowed  to  exceed  70 — 75°, 
and  that  certain  conditions  of  concentration  and  relative  proportions 
of  the  reacting  substances  must  be  observed.  The  results  of  the 
experiments  indicate  that  the  salt  PbI*C2H302  is  formed  as  an 
intermediate  compound.  E.  G. 

Nitration  in  the  Presence  of  Phosphoric  Oxide.  Robert 
Behrend  and  Hans  Osten  (Annalen,  1905,  343,  152 — 155). — A 
mixture  of  fuming  nitric  acid  and  phosphoric  oxide  has  been  tried 
as  a  nitrating  mixture  ;  generally  it  is  not  to  be  preferred  to  the 
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ordinary  methods.  Ethyl  acetoacetate  yields  the  peroxide  of  ethyl 
dmonitrososuccinate.  Similarly,  nitrotartaric  acid  and  tartronic  acid 
can  be  easily  prepared  when  tartaric  acid  is  treated  with  a  mixture  of 
nitric  acid  and  the  phosphoric  oxide ;  the  first-mentioned  acid  is 
produced  immediately,  whilst  the  tartronic  acid  is  formed  when  the 
mixture  is  kept  for  two  weeks.  Nitrohydantoin  can  be  easily  pre¬ 
pared  from  hydantoin.  K.  J.  P.  O. 

Synthesis  of  Derivatives  of  Ethyl  Acetoacetate.  II. 
Milorad  Z.  Jovitschitsch  ( Ber .,  1906,  39,  784 — 788.  Compare 
Abstr.,  1902,  i,  202). — The  action  of  nitric  acid  (1  mol.)  of  sp.  gr.  Id  5  on 
ethyl  isonitrosoacetoacetate  leads  to  the  formation  of  the  nitrolic  acid 
of  ethyl  acetate,  which,  when  shaken  with  an  excess  of  hydrochloric 
acid  of  sp.  gr.  1  *2,  yields  ethyl  chloro-oximinoacetate.  The  nitrolic 
acid  and  the  chloro-oximinoacetate  are  obtained  in  almost  quantitative 
yields.  The  action  of  chlorine  on  the  nitrolic  acid  of  ethyl  acetate  in 
aqueous  or  ethereal  solution  leads  to  the  formation  of  a  number  of 
products,  amongst  which  are  ethyl  chloro-oximinoacetate  and  the  oily 
peroxide  of  ethyl  dmonitrososuceinate,  whilst  on  further  treatment 
with  chlorine,  the  chloro-oximinoacetate  is  decomposed. 

Ethyl  bromo-oximinoacetate,  OH*NICBr*C02Et,  formed  by  the  action 
of  bromine  on  the  nitrolic  acid  or  on  ethyl  chloro-oximinoacetate, 
crystallises  in  small,  snow-white  needles,  has  a  burning  taste,  melts  at 
85 — 86°,  and  is  readily  soluble  in  ether  or  benzene,  but  only 
sparingly  so  in  light  petroleum  or  water.  It  interacts  with  aniline, 
forming  ethyl  fsonitrosoanilinoacetate,  and  yields  hydroxylamine  when 
boiled  with  dilute  hydrochloric  acid.  G.  Y. 

Dehydration  of  Hydroxy-/3-alkylpivalic  Esters.  Alfred  P. 
Courtot  (Bull.  Soc.  chim.,  1906,  [iii],  35,  111 — 133). — When  ethyl 
hydroxymethylpivalate  [ethyl  /3-hydroxy-aa-dimethylbutyrate]  is  pre¬ 
pared  by  Bouveault’ s  method  (Abstr.,  1900,  i,  131),  there  is  also  formed 
some  ethyl  hydro xypropenylpivalate,  CHMe!CH*CH(0H)'CMe2*C02Et 
(Jaworsky,  Abstr.,  1903,  i,  729),  in  addition  to  the  diethyl  penta- 
methylglutarate  observed  by  Bouveault  ( loc .  cit.). 

/3-Hydroxy- aa-dimethylbutyric  acid,  OH'CHMe'CMe^COoH,  pre¬ 
pared  by  saponifying  the  ethyl  ester  with  potassium  hydroxide  in 
alcohol,  forms  a  crystalline,  hygroscopic  mass,  melts  at  31°,  and  boils 
at  148°  under  15  mm.  pressure.  When  heated  with  benzylamine  at 
180°,  no  benzylamide  is  formed;  the  benzylamine  salt  melts  at  71°. 
The  acetyl  derivative,  obtained  by  the  action  of  acetyl  chloride  on  the 
acid,  separates  from  light  petroleum  in  large  crystals,  melts  at  58°,  and 
boils  at  147°  under  12  mm.  pressure.  The  phenylcarbamate  crystallises 
from  a  mixture  of  ether  and  light  petroleum  and  melts  at  129°.  When 
the  acid  is  heated  with  excess  of  hydriodic  acid,  it  is  converted  into 
fi-iodo-aa-dimethylbutyric  acid,  which  crystallises  from  light  petroleum 
and  melts  at  44°. 

Ethyl  /3-hydroxy-aa-dimethylbutyrate  is  a  viscous  liquid  and  boils 
at  91°  under  13  mm.  pressure  (compare  Bouveault,  loc.  cit.),  the  acetyl 
derivative  is  viscous  and  boils  at  110°  under  24  mm.  pressure.  The 
'phenylcarbamate  crystallises  from  a  mixture  of  ether  and  light  petrol- 
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eum  in  colourless  needles  and  melts  at  86°.  When  the  ester,  dissolved 
in  benzene,  is  treated  with  phosphoric  oxide,  it  undergoes  dehydration, 
furnishing  ethyl  aa-dimethylisocrotonate,  CH2!CH‘CMe2*C02Et,  which 
boils  at  141  — 142°  and  on  hydrolysis  with  potassium  hydroxide  in 
alcohol  furnishes  the  acid.  This  is  a  colourless,  mobile  liquid,  which 
boils  at  99°  under  23  mm.  pressure  and  at  185°  under  atmospheric 
pressure,  and  has  a  sp.  gr.  0‘9567  at  15°.  It  solidifies  when  cooled 
and  then  melts  at  -  6°.  The  zinc,  copper,  calcium,  barium,  and  lithium 
salts  were  prepared.  The  chloride  is  a  liquid  of  pungent  odour,  which 
boils  at  26°  under  14  mm.  pressure.  The  phenylhydrazide  crystallises 
from  ether  and  melts  at  98°,  the  anilide  separates  from  a  mixture  of 
ether  and  light  petroleum  in  large  crystals  and  melts  at  83°,  and  the 
amide,  obtained  by  saturating  the  chloride  with  dry  ammonia,  forms 
small,  white  crystals,  melts  at  93°,  and  is  very  soluble  in  ether,  alcohol, 
or  water. 

When  aa-dimethylfsocrotonic  acid  is  treated  with  bromine  in  chloro¬ 
form  solution,  it  is  converted  into  fiy-dibromo-aa-diinethylbutyric  acid, 
which  crystallises  from  a  mixture  of  ether  and  light  petroleum  in 
groups  of  slender  needles  and  melts  at  90°. 

On  reduction  with  sodium,  aa-dimethyl?socrotonic  acid  yields  the 
corresponding  dimethylbutenol,  CH2!CH*CMe2,CH2,OH.  This  is  a 
mobile,  almost  odourless  liquid  boiling  at  130 — 131°.  The  acetate  is  a 
liquid  of  pleasant  odour  and  boils  at  149°.  The  phenyl  carbamate 
crystallises  from  light  petroleum  in  long  needles  and  melts  at  68 — 69°. 

aa-DimethyKsocrotonic  acid  combines  with  one  mol.  of  hydrogen 
iodide  to  form  the  /Tiodo-aa-dimethylbutyric  acid  described  above,  and 
on  oxidation  with  potassium  permanganate  in  presence  of  potassium 
hydrogen  carbonate  yields  dimethylmalonic  acid.  T.  A.  H. 

Simple  and  Complex  Salts  of  Bismuth.  Arthur  Rosenheim 
and  Walter  Vogelsang  ( Zeit .  anorg.  Chem.,  1906,  48,  205 — 216). — 
[With  M.  Koss.]— When  bismuth  nitrate,  dissolved  in  nitric  acid,  is 
treated  with  three  molecular  equivalents  of  tartaric  acid,  the  compound 
Bi(C4H406)N03,5H20  separates  in  colourless,  prismatic  crystals.  On 
dissolving  this  salt  in  a  concentrated  boiling  solution  of  tartaric  acid 
and  allowing  to  cool,  the  compound  BiH(C4H406)2,2H20  is  obtained  in 
lustrous  needles.  Both  compounds  are  decomposed  by  water  with 
formation  of  basic  salts.  Contrary  to  the  statements  of  Baudran 
(Abstr.,  1900,  i,  375)  and  others,  salts  corresponding  with  antimony 
potassium  tartrate  could  not  be  obtained. 

From  the  solution  of  the  salt  last  mentioned  in  excess  of  alkali,  a 
compound  of  the  empirical  formula  KBi3C4H10O13,  perhaps 
K(BiO)C4H2(BiO)2Ofi,6H2d, 

separates  in  small  crystals  soluble  without  decomposition  in  water ; 
the  same  compound  is  also  obtained  by  other  methods.  Its  aqueous 
solution  is  strongly  dextrorotatory,  but  with  increasing  amounts  of 
alkali  the  rotation  diminishes  and  finally  changes  sign.  From  a  nitric 
acid  solution  of  bismuth  nitrate  to  which  excess  of  alkali  had  been 
added,  a  second  compound,  K2BiC4H307,  was  obtained  in  lustrous  scales. 
From  observations  of  the  effect  on  polarised  light  of  tartaric  acid 
solutions  to  which  varying  amounts  of  bismuth  nitrate  and  sodium 
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hydroxide  had  been  added,  the  conclusion  is  drawn  that  other  complex 
salts  besides  those  of  the  above  type  exist.  Complex  sodium  salts 
have  not  been  obtained  in  crystalline  form,  but  an  ammonium  salt, 
NH4BiC4H206,  has  been  isolated  in  the  form  of  microscopic  prisms. 

From  a  solution  of  thiocyanic  acid  saturated  with  bismuth 
carbonate,  the  compound  Bi(SCN)2‘0H,5H20  separates  in  glistening 
plates  on  addition  of  alcohol.  When  excess  of  the  acid  is  added  and 
the  solution  concentrated,  normal  bismuth  thiocyanate ,  Bi(SCN)3,14H20, 
is  obtained  in  deep  red,  transparent  needles.  When  potassium  thio¬ 
cyanate  is  added  to  the  same  solution,  the  compound  K3Bi(SCN)6, 
already  described  by  "Vanino  and  Hauser  (Abstr.,  1902,  i,  14),  sepa¬ 
rates.  On  the  other  hand,  the  compound  K9Bi(SCN)12,  described  by 
these  authors,  could  not  be  obtained  and  probably  does  not  exist. 

Normal  bismuth  acetate ,  Bi(C2H302)3,  recently  described  by  Colonna 
(Abstr.,  1905,  i,  852),  has  been  obtained  by  boiling  the  carbonate  with 
glacial  acetic  acid  in  the  presence  of  mannitol.  G.  S. 


Thioglycollic  Acid.  Peter  Klason  and  Tor  Carlson  (Ber.,  1906, 
39,  732 — 738). — The  yield  of  thioglycollic  acid  from  the  action  of 
potassium  hydrosulphide  on  chloroacetic  acid  is  better  the  more  water 
is  present.  When  thioglycollic  acid  is  heated  under  diminished  pres¬ 
sure,  various  condensation  products  are  formed  according  to  the 
conditions ;  in  one  case,  a  compound  crystallising  from  benzene  as  a 
snow-white  powder,  melting  at  about  80°,  and  giving  numbers  on 


analysis  corresponding  with  those  for  thiogly collide,  S<^ 


ch2 

CO  ’ 


was 


obtained. 

Determinations  of  the  electrical  conductivity  of  thioglycollic  acid 
gave  A=0-0291,  a  value  at  variance  with  that  obtained  by  Ostwald, 
who  found  A=0'0225. 

Ethyl  thioglycollate  boils  at  55°  under  17  mm.  pressure. 
Thioglycollamide  crystallises  in  white  needles,  melts  at  52°,  and  is 
oxidised  to  dithioglycollamide  on  exposure  to  air. 

Barium  thioglycollate,  Ba(S,CH2’C02)2Ba,3H20,  crystallises  in  glisten¬ 
ing  plates;  0’85  part  dissolves  in  100  parts  of  water  at  17°.  The  antimony 
o.  riTT 

salt,  C02H,CH2,S’Sb<^  l  2 ,  prepared  by  the  addition  of  thio- 

glycollic  acid  (3  mols.)  to  a  solution  of  antimony  chloride  (1  mol.)  in 
dilute  hydrochloric  acid,  forms  white,  monoclinic  crystals.  The  arsenic 
derivative,  As(S’CH2*C02H)3,  forms  rhombic  crystals.  The  platinum 
derivative,  Pt(S*CH2*C02H)2,  is  a  red  solid.  A.  McK. 


Preparation  of  Aliphatic  Dialdehydes.  Alfred  Wohl  and 
H.  Schweitzer  ( Ber .,  1906,  39,  890 — 897). — The  authors  describe  an 
electrolytic  method  for  the  preparation  of  aliphatic  dialdehydes. 
Potassium  /3-diethoxypropionate  was  electrolysed  by  Crum  Brown  and 
Walker’s  method  with  a  current  of  3  amperes  and  an  E.M.F.  of 
8 — 10  volts,  the  change  represented  by  the  equation  occurring: 
2KOCOCH2-CH(OEt)2  =  2K  +  2C02  4-  C2H4[CH(OEt)2]2.  The  result¬ 
ing  succintetraethylacetal  was  proved  to  be  identical  with  Harries’ 
compound  (Abstr.,  1902,  i,  345). 
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Potassium  y-diethoxybutyrate,  CH(0Et)2‘CH2,CH2*C02K,  prepared 
by  the  saponification  of  /?-cyanopropionic  acetal, 
CH(OEt)2*CH2*CH2*CN, 
is  an  amorphous,  hygroscopic  mass. 

Ethyl  y-diethoxybutyrate,  CH(0Et)2,CH2'CH2-C02Et,  prepared  by 
the  action  of  ethyl  iodide  on  the  potassium  salt,  is  an  oil  which  boils 
at  113 — 114°  under  10  mm.  pressure.  When  the  potassium  salt  was 
electrolysed,  the  double  acetal  of  adipic  aldehyde  was  formed  in  a 
35  per  cent,  yield.  Acral dehyde  acetal  was,  however,  also  produced, 
so  that  the  electrolysis  also  proceeded  according  to  the  equation  : 
2C02K,CH2*CH2*CH(0Et).2== 

2K  +  C02H-CH2*CH2*CH(0Et)2  +  CH2:CH-CH(OEt)2. 

Adipic  dialdehyde  tetra-acetal,  CH(OEt)2#[CH2]4-CH(OEt)2,  is  a 
colourless  oil  which  boils  at  148°  under  10  mm.  pressure. 

Adipic  dialdehyde  ( hexane- alodial ),  prepared  by  the  action  of  dilute 
sulphuric  acid  on  the  acetal,  boils  at  92 — 94°  under  9  mm.  pressure. 
Determinations  of  its  molecular  weight  by  the  cryoscopic  method 
indicated  that  the  aldehyde  is  associated  in  benzene  solution,  whereas 
in  aqueous  solution  it  is  unimolecular.  The  residue  remaining  in  the 
distilling  flask  after  the  aldehyde  had  been  distilled  off  boiled  mainly  at 
130°  under  0*2  mm.  pressure  and  was  apparently  a  polymeric  form  oi  the 
aldehyde.  Adipic  dialdehyde  is  remarkably  stable.  When  sealed  in  a 
glass  tube,  it  may  be  kept  for  weeks  before  it  assumes  a  syrupy  con¬ 
sistency  ;  in  this  respect  it  differs  from  octanedial  and  from  succindi- 
aldehyde.  Adipic  dialdehyde  is  readily  resinified  when  gently  warmed 
with  aqueous  alkalis.  When  a  solution  of  nitrophenylhydrazine  in  acetic 
acid  is  added  to  a  solution  of  adipic  dialdehyde  in  ethyl  alcohol,  the 
bisnitrophenylhydrazone,  C18H20O4N6,  separates  in  brick-red  crystals 
which  melt  at  169 — 170°  (corr.).  The  disemicarbazone,  C8H]602N6, 
crystallises  in  prisms  and  melts  at  206°  (corr.).  The  dioxime, 
C6H1202N2,  separates  from  water  in  needles  and  melts  at  185 — 186° 
(corr.).  The  bisulphite  compound, 

S03Na-CH(0H)-[CH2]4-CH(0H)-S03Na, 
crystallises  in  prisms. 

When  adipic  dialdehyde  is  heated  with  water  for  five  hours  at  110°, 
it  forms  cycfopentenealdehyde,  which  was  identified  by  its  semi- 
carbazone,  the  change  being  represented  by  the  equation 


A.  McK. 

Action  of  Acetone  on  Alkali  Sulphites.  Victor  Rothmund 
( Monatsh .,  1905,  26,  1545 — 1558.  Compare  Lumiere,  Lumiere,  and 
Seyewetz,  Abstr.,  1897,  ii,  470;  Kerp,  Abstr.,  1904,  i,  713). — The 
formation  of  compounds  of  acetone  with  sulphurous  acid,  alkali  sul¬ 
phites,  or  alkali  hydrogen  sulphites  iu  aqueous  solution  is  confirmed 
by  means  of  conductivity  measurements  and  cryoscopic  molecular 
weight  determinations.  The  formation  of  the  compound  of  acetone  and 

sulphurous  acid  is  represented  by  the  equation  :  S03  +  C3HbO  +  H20  — 


CHg’CH.-CHO  _  ^  +  ohocAW 


CHvCHo-CH0 


*CH-CH0 
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S03H(C3H60)  +  OH.  Acetonesulphurous  acid  is  a  stronger  acid  than 
sulphurous  acid,  as  is  shown  by  the  increase  in  the  conductivity  of 
aqueous  sulphurous  acid  which  ensues  on  addition  of  acetone ;  the 
formation  of  the  acetonesulphurous  acid  takes  place  slowly,  the 
maximum  conductivity  being  reached  in  about  an  hour. 

As  sulphurous  acid  is  dibasic  towards  phenolphthalein,  but  acetone¬ 
sulphurous,  although  a  stronger  acid,  is  monobasic,  a  solution  of  an 
alkali  sulphite,  neutral  to  phenolphthalein,  becomes  alkaline  on 
addition  of  acetone.  G.  Y. 

Ketens.  II.  Dimethylketen.  Hermann  Staudinger  and 

Helmut  W.  Klever  ( Ber .,  1906,  39,  968 — 971.  Compare  Abstr., 

1905,  i,  444). — The  action  of  zinc  on  an  ethereal  solution  of  a-bromo- 

isobutyryl  bromide  leads  to  the  formation  of  dimethylketen ,  CMe2.'CO, 
in  38  per  cent,  yield,  which,  however,  cannot  be  separated  from  the 
solvent  by  fractional  distillation.  The  use  of  less  volatile  solvents  is 
inadmissible,  as  either  the  reaction  does  not  take  place  or  the  keten 
produced  polymerises.  A  28  per  cent,  yield  of  the  keten  is  obtained 
when  ethyl  acetate  is  employed  as  the  solvent.  To  separate  the  pure 
keten,  the  mixed  liquids  are  distilled  at  -  20°  under  15 — 16  mm. 
pressure,  the  distillate  being  collected  in  a  flask  at  -  80° ;  under  these 
conditions,  ethyl  acetate  is  very  slightly  volatile,  and  dimethylketen 
is  obtained  as  a  mobile,  yellow  liquid  which  is  stable  at  -  20°  under 
atmospheric  pressure.  At  the  ordinary  temperature,  it  polymerises  to 
a  colourless  substance,  which  melts  at  112 — 112'5°and  appears  to  be 
identical  with  Wedekind  and  Weisswange’s  diketone,  (CMe2!CO)2. 
Dimethylketen,  which  is  comparatively  stable  when  dissolved  in  ether 
or  ethyl  acetate,  is  at  once  converted  by  oxygen  into  a  white  explosive 
powder,  which  is  possibly  a  peroxide.  The  keten  is  converted  by 
water  or  alcohol  into  isobutyric  acid  and  its  ester  respectively ;  with 
aniline,  it  forms  the  anilide,  and  with  phenylhydrazine  the  phenyl- 
hydrazide  of  isobutyric  acid.  With  quinone,  it  forms  a  colourless 
additive  compound  which  melts  at  104 ’5°.  The  compound  with 
quinoline  melts  at  152 — 153°  and  is  stable  to  dilute  acids,  but  by 
prolonged  boiling  with  concentrated  hydrochloric  acid  it  is  decomposed 
into  quinoline  and  fsobutyric  acid.  C.  S. 

Formation  of  Formaldehyde  during  the  Destruction  of 
Sugar  by  Heating.  Auguste  Trillat  (Zeit.  Ver.  deut.  Zuckerind., 

1906,  95 — 103.  Compare  Abstr.,  1905,  i,  325). — Formaldehyde  is 
formed  when  sucrose  is  heated  at  100°  or  any  higher  temperature,  the 
amount  increasing  as  the  temperature  rises.  If  the  sucrose  is  heated 
in  copper  foil,  it  yields  as  much  as  5 ’7  per  cent,  of  the  aldehyde,  the 
increased  amount  obtained  in  this  way  being  due  to  the  catalytic 
action  of  the  metal.  The  presence  of  air  is  not  necessary  for  the 
formation  of  formaldehyde,  small  quantities  of  which  are  evolved 
when  sucrose  is  heated  either  under  oil  or  in  an  atmosphere  of  carbon 
dioxide. 

On  heating  sugar  to  incipient  carbonisation,  it  yields  the  following 
gaseous  products  ;  (1)  0'2 — 5’7  per  cent,  of  formaldehyde  ;  (2)  acet- 
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aldehyde;  (3)  0'5 — 1  4  per  cent,  of  benzaldehyde  ;  (4)  OT — 0"5  per 
cent,  of  acetone;  (5)  OT — 0‘5  per  cent,  of  methyl  alcohol;  (6)  1 — 3 
per  cent,  of  acetic  acid ;  (7)  1 — 3  per  cent,  of  phenol  derivatives. 

Caramel,  which  is  obtained  by  heating  sugar  with  or  without  the 
addition  of  alkali,  contains  products  of  polymerisation  of  form¬ 
aldehyde. 

This  formation  of  formaldehyde  explains  the  disinfecting  and 
deodorising  action  of  the  gases  formed  on  burning  sugar.  T.  H.  P. 

Presence  of  Formaldehyde  in  Caramelised  Substances. 
Auguste  Trillat  ( Compt .  rend.,  1906,  142,  454 — 456.  Compare 
Abstr.,  1905,  i,  325). — When  sugar  is  heated,  formaldehyde  occurs,  not 
only  in  the  gaseous  products,  but  also  in  the  residual  caramel,  the 
proportion  increasing  with  the  temperature  at  which  the  caramel isation 
is  effected,  as  is  shown  in  the  following  table  : 


Temperature 

of 

Formaldehyde 

in 

Formaldehyde 

caramelisation. 

residue. 

liberated. 

I. 

125° 

trace 

trace 

II. 

150 

0  090  per  cent. 

0-300  per  cent. 

III. 

150—180 

0T35 

1-100 

IY. 

180—200 

0-270 

2-200 

Out  of  five  commercial  samples  of  caramel  examined  three 
contained  appreciable  quantities  of  formaldehyde,  30,  45,  and  325  mg. 
respectively  per  100  grams  of  caramel. 

The  fermenting  properties  of  sugar  are  much  diminished  by  partial 
caramelisation,  and  caramel  acts  as  an  antiseptic  or  microbicide ;  the 
addition  of  6  per  cent,  of  sugar  caramelised  at  200°  sterilised  a  solution 
of  bouillon  which  had  been  inoculated  with  Bacillus  coli  communis , 
whilst  the  souring  of  milk  containing  the  lactic  acid  ferment  was 
prevented  by  the  addition  of  10  per  cent,  of  the  caramel. 

M.  A.  W. 

Inversion  of  Starch  by  Platinum  Black.  C.  Hugh  Neilson 
( Amer .  J.  Physiol.,  1906,  15,  412 — 415). — Platinum  black  hydrolyses 
starch,  and  the  sugar  formed  is  probably  maltose.  The  reaction  is 
retarded  by  the  products  of  hydrolysis.  The  higher  the  concentration 
of  the  starch  solution,  the  slower  the  action  of  the  platinum. 

W.  D.  H. 

Retrogression  and  Composition  of  Natural  Starches  other 
than  Potato  Starch.  Eugene  Roux  (Compt.  rend.,  1906,  142, 
95 — -97). — Potato  starch  consists  of  amylose,  which  only  differs  from 
amylocellulose  in  its  greater  purity,  and  a  substance  to  which  the  name 
“  amylopectin  ”  is  given.  The  latter  is  dissolved  by  the  action  of 
malt,  without  production  of  sugars. 

Starches  from  maize,  wheat,  rice,  peas,  and  manioc  all  contain  about 
the  same  amount  of  amylose,  and  they  all  contain  amylopectin. 

N.  II.  J.  M. 
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Grignard’s  Reaction  with  Amino-acids.  Carl  Paal  and  Erich 
Weidenkaff  ( Ber .,  1906,  39,  810 — 813.  Compare  Abstr.,  1905,  i, 
436  ;  Siisskind,  this  vol.,  i,  133). — The  action  of  magnesium  ethyl 
iodide  on  ethyl  diethylaminoacetate,  prepared  by  the  action  of  diethyl- 
amine  on  ethyl  bromoacetate  (compare  Willstatter,  Abstr.,  1902,  i, 
266),  leads  to  the  formation  of  diethylaminomethyldiethylcarhinol , 
NEt^CH^CEtg’OH,  which  is  obtained  as  a  colourless,  viscid  oil.  It 
boils  at  80 — 85°  under  35  mm.  or  at  190°  under  the  atmospheric 
pressure,  slowly  becomes  yellow,  is  miscible  with  ether,  alcohol,  ethyl 
acetate,  or  benzene,  and  dissolves  in  hot  water.  It  forms  stable  salts 
with  mineral  acids  :  the  hydrogen  sulphate ,  C10H23ON,H2SO4,  crystallises 
in  long,  colourless  needles  and  melts  at  74 — 76°;  the  platinichloride, 
(C10H23ON)2,H2PtCl6,  crystallises  in  stout,  reddish-brown  prisms  and 
melts  at  130 — 132°;  the  aurichloride ,  Ci0H21N,HAuCl4,  cx*ystallises  in 
slender,  yellow  needles  and  melts  at  112 — 114°. 

Diphenyldiethylaminomethylcarbinol,  NEt2*CH2‘CPh2,OH,  formed  by 
the  action  of  magnesium  phenyl  bromide  on  ethyl  diethylaminoacetate, 
is  obtained  as  a  crystalline  mass  which  melts  at  47 — 49°  and  boils  at 
1  97°  under  40  mm.,  or  with  partial  decomposition  at  280 — 300°  under 
the  atmospheric  pressure.  The  hydrochloride,  ClgH23ON,HCl,  forms 
white  leaflets  and  melts  at  166 — 167°;  the  platinichloride, 
(Ci8H23ON)2,H2PtCl6, 

crystallises  in  yellowish-red  plates  and  melts  at  185 — 186°;  the 
aurichloride,  ClgH2301Sr,HAuCl4,  melts  at  125 — 126°.  G.  Y. 

a-Dimethylaminobutyric  Acid.  Edouard  Duvillier  (Bull. 
Soc.  chirn.,  1906,  [iii],  35,  156 — 159). — Dimethylamine  reacts 

with  a-bromobutyric  acid  at  the  atmospheric  temperature  to  form 
a -dimethylaminobutyric  acid,  which  separates,  when  its  aqueous 
solution  is  evaporated  under  reduced  pressure  at  the  ordinary  tempera¬ 
ture  over  a  desiccating  agent,  in  crusts  composed  of  small  needles,  is 
hygroscopic,  and  very  soluble  in  alcohol.  The  aurichloride  crystallises 
in  lamellae,  is  moderately  soluble  in  water,  very  soluble  in  alcohol,  and 
slightly  so  in  ether.  The  platinichloride  forms  orange-red,  monoclinic 
crystals  and  is  very  soluble  in  water  or  alcohol.  The  hydrochloride 
and  the  cupric  salt  were  also  prepared.  The  latter  is  a  convenient 
means  of  obtaining  the  acid  in  a  pure  state.  Approximate  solubilities 
of  the  various  salts  in  water  or  alcohol  are  given  in  the  original. 

T.  A.  H. 


Glycinecarboxylic  Acid.  Hermann  Leuchs  (Ber.,  1906,  39, 

NH'CO 

857 — 861). — Glycinecarboxylic  anhydride,  I  ^>0,  is  obtained 

C_y  -Ll_2  v  O 

when  carbethoxyglycyl  chloride  (Fischer  and  Otto,  Abstr.,  1903,  i, 
608)  is  heated  under  reduced  pressure  at  80 — 85°  for  one  hour.  It 
crystallises  from  ethyl  acetate  in  short,  six-sided  prisms,  has  a  bitter 
taste,  and  when  heated  at  100°  evolves  carbon  dioxide.  It  dissolves 


fairly  readily  in  ice-cold  water,  yielding  an  acid  solution  which  begins 
to  evolve  carbon  dioxide  at  15°.  It  also  evolves  gas  when  rubbed  with 
twice  its  weight  of  water  at  the  ordinary  temperature  and  yields  an 
insoluble  powder,  (C2H3ON)K,  with  no  definite  melting  point. 
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With  alcoholic  hydrogen  chloride,  the  anhydride  yields  the  ethyl 
glycine  hydrochloride  and  with  barium  hydroxide  solution,  barium 
glycinecarboxylate  (Siegfried,  this  vol.,  i,  144).  J.  J.  S. 


Isomeric  Phenylserines.  Emil  Erlenmeyer,  jun.  (and  C.  Barkow) 
(Ber.,  1906,  39,  791 — 794.  Compare  Erlenmeyer,  Abstr.,  1893,  i, 
36,  166  ;  1899,  i,  759  ;  Erlenmeyer  and  Friistiick,  Abstr.,  1895,  i, 
281). — The  second  possible  r -jd-amino-  fd-phenyl-a-lactic  acid, 
NH2-CHPh-CH(0H)*C02H, 

is  formed  together  with  small  quantities  of  r-a-amino-/?-phenyl-/3-lactic 
acid,  melting  at  187 — 188°,  by  the  action  of  ammonia  in  the  cold  on 
sodium  oxyphenylacrylate  obtained  from  solid  chlorophenyl-lactic  or 
bromoplienyl-lactic  acid.  It  crystallises  in  needles,  decomposes  at  241°, 
is  only  sparingly  soluble  in  water,  and  forms  a  deep  blue  copper  salt 
which  is  almost  insoluble  in  water. 

When  heated  with  ammonia,  sodium  oxyphenylacrylate  yields  only 
the  r-/?-amino-/3-phenyl-a-lactic  acid,  melting  at  220 — 221°. 

The  following  derivatives  of  /?-amino-/?-phenyl-a-lactic  acid  are  pre¬ 
pared  by  the  action  of  primary  amines  on  sodium  oxyphenylacrylate  ; 
the  active  substances  are  derived  from  the  7-sodium  salt  having  [a]D 
-  157-89°: 

Y-fi-Anilino-fi-phenyl-a-lactic  acid,  NHPh,CHPh*CH(OH),C02H,  pre¬ 
pared  from  the  sparingly  soluble  sodium  salt,  crystallises  in  long,  thin 
needles,  melts  at  156°,  and  is  soluble  in  water,  or,  if  prepared  from  the 
more  soluble  sodium  phenyloxyacrylate,  crystallises  in  nodules,  melts 
at  158°,  and  is  almost  insoluble  in  water.  The  1  -acid  melts  at  187° 


and  has  [a]D  -  20°  ;  the  sodium  salt  has  [a]D  +  26-68°. 
r -/?-  Piperidino-fi-phenyl-a-lactic  acid, 

C5NH10-CHPh-CH(OH)-CO2H, 
melts  at  255°.  The  d -acid  melts  at  256°  and  has  [a]D  +  43"9°. 
r-(3-Phe?ietidino-(3-phenyl-a-lactic  acid, 

0Et-C6H4-NH*CHPh*CH(0H)-C02H, 
melts  at  185°.  The  1  -acid  melts  at  207°  and  has  [a]D-35°;  its 
sodium  salt  has  [a]D  +9T7°. 

Sodium  (3-phenylhydrazino-/3-phenyl-a-lactic  acid, 

NHPh-NH-CHPh-CH(OH)-C02Na, 


yields  on  acidification  the  anhydride,  NPh<^ 


CO— CH’OH 
NH-  CHPh  5 


which  melts 


at  174°  ;  the  optically  active  sodium  salt  has  [a]D-  197°,  the  anhydride 
[a]D  — 217°. 

The  optically  active  /3-amino-/3-phenyl-a-lactic  acid,  corresponding 
with  the  racemic  acid  melting  at  241°,  is  amorphous  3  its  deep  blue 
copper  salt  has  [a]D  +  21-8°.  G.  Y. 


Carbethoxyl  7soCyanate  [Sthyl  CarbimidecarboxylateJ.  Otto 
Diels  and  Bertram  Wolf  (Ber.,  1906,  39,  686  —  688). — Ethyl 
nitrogentricarboxylate  (Abstr.,  1903,  i,  324)  is  converted  into  ethylene, 
carbon  dioxide,  water,  and  ethyl  carbimidecarboxylate  when  heated 
with  twice  its  weight  of  phosphoric  oxide  at  120°:  N(C02Et)3  = 
2C2H4  +  C02  +  H20  +  OiCHST-COgEt.  Ethyl  carbimidecarboxylate  is 
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collected  in  a  receiver  placed  in  a  good  freezing  mixture  and  pro¬ 
tected  from  atmospheric  moisture.  It  is  a  colourless,  mobile  liquid 
with  a  characteristic  odour,  distils  at  115 — 116°  under  781  mm. 
pressure,  and  dissolves  readily  in  acetone  or  ether.  It  readily  reacts 
with  water,  yielding  carbonyldiurethane  (Folin,  A-bstr.,  1897,  i,  470), 
with  ammonia  yielding  ethyl  allophanate,  and  with  ethyl  alcohol 
yielding  ethyl  iminodicarboxylate.  J.  J.  S. 

Nitroacetamide.  Florian  Ratz  ( Monatsh .,  1905,  26, 1487 — 1531. 
Compare  Abstr.,  1904,  i,  298,  857). — The  action  of  alcoholic  ammonia 
on  ethyl  nitroacetate  (Bouveault  and  Wahl,  Abstr.,  1904,  i,  795),  under 
cooling,  leads  to  the  formation  of  the  ammonium  salt  of  the  ester, 
C4H604N*NH4,  which  crystallises  in  slender,  white  needles,  but  by 
the  action  of  an  excess  of  aqueous  or  alcoholic  ammonia  the  ester  is 
converted  into  the  ammonium  salt  of  nitroacetamide,  slowly  at  the 
laboratory  temperature  but  more  quickly  at  100°.  The  ester  interacts 
in  the  same  way  with  methylamine  or  ethylamine,  forming  the  corre¬ 
sponding  alkylammonium  salts  of  nitromethyl-  or  nitroethyl-acetamide  ; 
the  methylamrnonium  salt,  C4Hu03N3,  crystallises  from  chloroform  and 
melts  and  decomposes  at  about  120°. 

The  action  of  ethyl  iodide  on  silver  nitroacetamide,  suspended  in 
acetone  at  about  f)°,  leads  to  the  formation  of  : 

(1)  Nitroethylacetamide ,  C2H303172Et,  which  is  obtained  in  a  yield 
not  exceeding  30  per  cent,  of  the  theoretical ;  it  crystallises  in  white 
needles,  melts  and  decomposes  at  114°,  and  is  readily  soluble  in  methyl 
alcohol,  ethyl  acetate,  or  acetone,  but  less  so  in  ethyl  alcohol,  and  only 
sparingly  so  in  benzene  or  ether.  Ebullioscopic  molecular  weight 
determinations  show  that  in  alcoholic  solution  the  substance  decom¬ 
poses  gradually  and  evolves  a  volatile  product. 

(2)  Free  nitroacetamide,  which  is  obtained  to  the  extent  of  27  per 
cent,  of  the  silver  salt. 

(3)  An  unstable  'product ,  which  separates  as  a  yellow  syrup  from  the 
final  mother  liquors  on  evaporation  or  on  addition  of  light  petroleum. 

Nitropropylacetamide,  C2H303N2Pr,  is  formed  by  the  action  of  propyl 
iodide  on  silver  nitroacetamide  to  the  extent  of  32  per  cent,  of  the 
theoretical  ;  it  crystallises  in  white  needles  and  decomposes  at  107°. 

Nitroisoamylacetamide,  C2H303N2*C5Hn,  is  obtained  in  a  yield  of  28 
per  cent,  of  the  theoretical ;  it  forms  glistening,  fatty,  white  scales, 
melts  and  decomposes  at  100 — 101°,  and  has  a  slight  odour  of  fusel  oil. 
On  prolonged  heating  with  water,  alcohol,  acetone,  or  other  indifferent 
solvent,  nitroethyl-,  nitropropyl-,  and  nitrofsoamyl-acetamides  are 
decomposed,  and,  if  the  solution  is  distilled,  the  distillate  gives  a  strong 
aldehyde  reaction.  When  treated  in  the  same  way,  nitromethylacet- 
amide  gives  only  a  faint  aldehyde  reaction,  but  a  strong  odour  of  ethyl 
nitrate.  The  residue  obtained  on  evaporating  the  solutions  obtained 
from  the  ethyl,  propyl,  and  isoamyl  compounds  contains  two  isomeric 
oximes  : 

(l)  The  a -oxime,  OH*NICH'CO*NH2,  which  is  the  more  readily 
soluble  in  ethyl  acetate,  crystallises  in  white  needles  or  nodular 
aggregates  of  needles,  melts  and  evolves  a  gas  at  129°,  has  a  slight  acid 
reaction  in  aqueous  solution,  and  in  moderately  concentrated  solutions 
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forms,  with  silver  nitrate,  the  additive,  compound,  2C2H402N2,AgN03, 
crystallising  in  aggregates  of  slender,  white  needles.  With  silver 
nitrate  in  presence  of  1  mol.  of  sodium  ethoxide,  the  a-oxime  forms  the 
silver  salt,  C2H30.,N2Ag,  which  crystallises  in  nodular  aggregates  of 
small,  stout,  light  grey  needles.  On  prolonged  heating  with  dilute 
acids,  the  a-oxime  is  hydrolysed  with  formation  of  1  mol.  each  of 
ammonia,  hydrogen  cyanide,  carbon  dioxide,  and  water.  The  hydrolysis 
with  dilute  alkali  hydroxides  takes  place  more  slowly  but  more  com¬ 
pletely,  the  hydrogen  cyanide  being  partially  hydrolysed.  When 
heated  at  100°  with  concentrated  hydrochloric  acid,  the  a-oxime  yields 
carbon  dioxide,  ammonia,  formic  acid,  and  hydroxylamine.  The  a- 
oxime  can  be  prepared  by  digesting  ethyl  tsonitrosoacetate  (Bouveault 
and  Wahl,  Abstr.,  19-04,  i,  546)  with  alcoholic  ammonia  at  65 — 70°. 

Alkyl  derivatives  of  the  a-oxime  are  prepared  by  shaking  the  silver 
derivative  with  the  alkyl  iodides  in  absolute  methyl-  or  ethyl-alcoholic 
solution.  They  are  colourless,  crystalline  substances  and  are  more 
stable  than  the  parent  oxime,  as  is  shown  by  the  diminished  rate  of 
hydrolysis  with  dilute  acids  or  alkali  hydroxides. 

The  methyl  derivative,  C2H30.2N2Me,  crystallises  in  needles  and 
melts  at  137  5 — 138'5°  \  the  ethyl  derivative,  C2H302N2Et,  forms  needles 
and  melts  at  125 — 125 '5°;  the  propyl  derivative,  C2H302N2Pr, 
crystallises  in  needles  and  melts  at  99’5°;  the  amyl  derivative  forms 
glistening,  fatty  scales  and  melts  at  96°. 

(2)  The  (3-oxime,  C2H402N2,  which,  in  most  solvents,  is  much  less 
soluble  than  the  a-oxime,  crystallises  in  nodular  aggregates,  melts  and 
decomposes  at  119 — 120°,  and  does  not  form  an  insoluble  additive  com¬ 
pound  with  silver  nitrate,  but  yields  an  explosive,  yellow,  amorphous 
silver  salt,  C2H302N.2 Ag,C2H202lSr2Ag2  (?).  The  /8-oxime  is  hydrolysed  by 
concentrated  hydrochloric  acid  in  the  same  manner  and  with  formation 
of  the  same  products  as  the  a-oxime,  and  is  converted  into  the  a-oxime 
when  treated  with  ammonia. 

When  oxidised  with  potassium  permanganate  in  sulphuric  acid 
solution,  the  a-  and  /8-oximes  yield  a  product,  02(NdCH‘CONH2)2  or 
NH2*CO,CH(NO)*CH(NO)*CO‘NH2,  which  forms  a  delicate,  white, 
microcrystalline  powder,  decomposes,  when  rapidly  heated,  at 
118 — 122°,  and  is  insoluble  in  water  or  organic  solvents,  but  dissolves 
in  dilute  alkali  hydroxides,  from  its  solution  in  which  no  precipitate 
separates  on  acidification. 

Tables  are  given  showing  the  comparative  rates  of  hydrolysis,  by 
means  of  dilute  alkali  hydroxides,  of  the  two  oximes  and  of  nitro- 
acetamide  and  its  alkyl  derivatives.  The  results  show  that  the  alkali 
hydroxide  acts  not  only  hydrolytically  on  the  group  — CO'NH2,  but  also 
as  a  cause  of  isomeric  change.  The  auto-reduction  which  takes  place 
in  indifferent  solvents  is  effective  in  alkaline  solutions  only  at  the 
commencement  of  the  reaction. 

With  bromine  water  under  cooling,  nitroethylacetamide  forms  the 
6romo-derivative,  C2H203lSr2BrEt,  which  is  obtained  as  a  fine,  white 
powder,  decomposes  slowly  at  the  ordinary  temperature,  or  melts  and 
decomposes  when  heated  at  87 — 88°,  and  is  readily  soluble  in  chloro¬ 
form  or  acetone,  but  less  so  in  methyl  or  ethyl  alcohol,  and  only 
sparingly  so  in  water,  ether,  or  benzene. 
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The  author  discusses  the  structure  of  the  alkyl  derivatives  and  the 
course  of  their  formation  by  alkylation  of  nitroacetamide. 

Pure  bromonitroacetamide  is  prepared  by  adding  slowly  an  alkaline 
alcoholic  solution  of  potassium  arsenite  to  an  alcoholic  solution  of 
dibromonitroacetamide,  treating  the  potassium  derivative  so  formed 
with  sulphuric  acid,  and  extracting  the  product  with  ether.  The 
aqueous  solution  of  the  potassium  salt  is  colourless  ;  the  lead  salt  forms 
nodular  aggregates  of  yellowish-white  needles ;  the  silver  salt  is 
obtained  as  a  white,  gelatinous  precipitate  which  becomes  crystalline. 

Bromonitromalonamide  and  bromonitroacetamide  interact  in  alcoholic 
solution,  slowly  at  the  laboratory  temperature,  or  rapidly  when  heated, 
to  form  nitromalonamide  and  dibromonitroacetamide. 

Nitroacetamide  interacts  with  formaldehyde  in  40  per  cent,  aqueous 
solution,  in  presence  of  ammonia,  to  form  the  product  (C8H602N2);S, 
which  crystallises  in  microscopic,  spherical  aggregates  and  is  insoluble 
in  water,  dilute  acids,  or  the  usual  organic  solvents,  but  dissolves  in  cold 
dilute  alkali  hydroxides  or  ammonia,  from  which  it  is  reprecipitated 
unchanged  on  acidification.  When  heated  with  aqueous  potassium 
hydroxide,  it  decomposes  with  evolution  of  ammonia.  The  white  silver, 
lead ,  and  mercury,  green  copper,  and  red  iron  salts  are  obtained  as 
amorphous  precipitates.  G.  Y. 

Action  of  Esters  of  certain  Dibasic  Acids  on  Magnesium 
Halogen  Derivatives  of  Primary  Aromatic  Amines.  F.  Bodroux 
( Compt .  rend.,  1906,  142,  401 — 402). — Ethyl  oxalate  reacts  with  the 
magnesium  halogen  derivative  of  a  primary  aromatic  amine  accord¬ 
ing  to  the  equation:  C204Et2  +  4RNH*MgI  =  C2(NHR)4(OMgI)2  + 
20Et’MgI.  On  treatment  with  dilute  acid,  a  symmetrically  substituted 
oxamide  derivative  is  obtained,  C2(NHR)4(OMgI)2  +  2HC1  =  MgCl2  + 
MgI2  +  2NH2R  +  C202(NHR)2.  In  a  similar  manner,  substituted 
amides  are  obtained  from  ethyl  succinate,  but  not  from  ethyl  malonate. 
The  latter,  in  virtue  of  its  methylenic  hydrogen,  simply  displaces  the 
aromatic  amine  from  the  magnesium  halogen  compound.  H.  M.  D. 

Condensation  of  Acetylenic  Nitriles  with  Alcohols.  General 
Method  of  Synthesising  /^-Substituted  Derivatives  of  /3-Alkyl- 
oxyacrylonitriles.  Charles  Moureu  and  I.  Lazennec  {Compt. 
rend.,  1906,  142,  338 — 340.  Compare  this  vol.,  i,  148). — The  acetyl¬ 
enic  nitriles,  RC:C*CN,  react  energetically  with  sodium  methoxide  or 
ethoxide  (1  mol.)  in  the  presence  of  the  corresponding  alcohol  to  form 
a  mixture  of  the  /3-alkyloxyethylenic  nitrile  and  /3-acetal  nitrile  in 
varying  proportions :  thus,  phenylpropiolonitrile  yields  /3-phenyl-/3- 
methoxyacrylonitrile  (/3-methoxycinnamonitrile),  OMe’CPhiCH*CN, 
and  the  dimethylacetal  of  cyanoacetophenone  [/3/3-dimethoxyphenyl- 
acetonitrile],  CPh(OMe)2*CH2’CN  ;  the  mixture  boils  at  165°  under 
20  mm.  pressure,  and  it  is  impossible  to  separate  the  constituents  by 
fractional  distillation.  If,  however,  alcoholic  potassium  hydroxide 
replaces  the  sodium  methoxide  or  ethoxide  in  the  above  reaction,  the 
/3-alkyloxyethylenic  nitrile  is  the  only  product  of  the  reaction,  and  the 
following  compounds  were  thus  prepared  :  fi-methoxy- fi-amylacrylo- 
nitrile,  OMe*C(Cr>H11)!CH,CN,  boiling  at  125 — 131°  under  15  mm. 
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pressure  ;  fi-ethoxy-fi-amylacrylonitrile,  OEt*C(C5Hu)'.CH,CN,  boiling 
at  134 — 135°  under  11  mm.  pressure ;  f$-melhoxy-fi-hexylacrylonitrile, 
OMe*C(C(5H13)!CH,CN,  boiling  at  138 — 142°  under  14  mm.  pressure  ; 
fi-ethoxy-fi-hexylacrylonitrile,  OEt,C(C(5H13)!CH,CN’,  boiling  at 
141  — 143°  under  14  mm.  pressure  ;  /3-methoxy-fi-phenylacrylonitrile, 
OMe'CPhICH'CN,  boiling  at  159 — 166°  under  14  mm.  pressure ; 
fi-ethoxy-fi-pkenylcicrylonitrile,  OEt#CPh.'CH*CN,  boiling  at  166 — 173° 
under  12  mm.  pressure,  and  fi-propoxy-fi-phenylacrylonitrile, 
OPr-CPhICH-CN, 

boiling  at  184 — 190°  under  22  mm.  pressure.  The  alkyloxyacetylenic 
nitriles  derived  from  phenylpropiononitrile  are  readily  hydrolysed  by 
dilute  sulphuric  acid,  forming  cyanoacetophenone  and  an  alcohol. 
The  aliphatic  derivatives  are  much  more  stable ;  j3-ethoxy-/?-amyl- 
acrylonitrile  is  only  decomposed  on  prolonged  boiling  with  50  per 
cent,  sulphuric  acid,  yielding  methyl  amyl  ketone.  M.  A.  W. 

A  New  Series  of  Organo-magnesium  Compounds  containing 
Ethyl  Ether.  Wladimir  Tschelinzeff  (Ber.,  1906,  39,  773 — 779). 
— The  amount  of  ethyl  ether  which  will  combine  with  magnesium 
propyl  iodide  and  with  magnesium  i-amyl  iodide  was  determined  by 
distilling  off  the  excess  of  ethyl  ether  remaining  after  causing  weighed 
quantities  of  propyl  iodide  and  magnesium  to  combine  in  ethereal 
solution,  and  weighing  the  product  ;  the  quantity  of  ethyl  ether 
combined  with  the  magnesium  alkyl  iodide  points  to  the  existence  of 
derivatives  of  the  type  MgRI,2Et20.  That  such  compounds  are 
formed  also  appears  evident  from  the  fact  that,  on  adding  ethyl  ether  to 
a  solution  of  propyl  or  i-amyl  iodide  in  benzene  containing  magnesium, 
equal  quantities  of  heat  are  developed  for  each  of  the  two  first  mols.  of 
ethyl  ether  added ;  the  subsequent  addition  of  ether  causes  little 
thermal  disturbance. 

The  bearing  of  these  facts  on  the  Grignard  syntheses  is  discussed. 
Hitherto,  the  ether  derivatives  have  been  assumed  to  have  the 
composition  RMgI,Et20,  based  on  Blaise’s  analyses  (Abstr.,  1901, 
i,  317).  W.  A.  D. 

Influence  of  Alkyloxy-groups  on  the  Reactivity  of  a-Halogen 
Atoms  in  Aromatic  Compounds.  Guido  Goldschmiedt  (Ber., 
1906,  39,  651 — 652.  Compare  A.  Werner,  this  vol.,  i,  180). — 
Attention  is  drawn  to  earlier  work  (Abstr.,  1898,  i,  31  ;  1899,  i,  140  ; 
1900,  i,  35  ;  1902,  i,  40,  41  ;  1903,  i,  64  ;  also  Hertzka,  Abstr.,  1905, 
i,  291)  in  which  mention  has  been  made  of  the  influence  of  alkyloxy- 
groups  on  the  replacement  of  a-chlorine  atoms  by  methoxy-  or  ethoxy- 
groups.  J.  J.  S. 

Nitrostilbenes.  Franz  Sachs  and  Siegfried  Hilpert  (Ber.,  1906, 
39,  899 — 906.  Compare  Sachs  and  Kempf,  Abstr.,  1902,  i,  682  ; 
Sachs  and  Hilpert,  Abstr.,  1904,  i,  876). — In  continuation  of  their 
studies  on  the  action  of  light  on  chemical  compounds,  the  authors  have 
examined  aromatic  compounds  where  the  groups  -N02  and  CHICH 
are  in  the  ortho-positiou  to  one  another.  In  the  cases  examined,  no 
intramolecular  reduction  and  oxidation  were  observed,  as  in  the  case 
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of  o-nitrobenzaldehyde ;  neither,  as  with  nitrobenzaldoximo,  was  any 
stereochemical  transformation  observed  ;  on  the  other  hand,  polymeri¬ 
sation  took  place. 

When  2  :  4-dinitrostilbene  is  exposed  to  light  for  a  month,  it 
undergoes  polymerisation  to  the  compound  C28H20O8N4,  which  crystal¬ 
lises  from  glacial  acetic  acid  in  rhombic  plates  and  melts  at  199 — 200°. 
Determinations  of  its  molecular  weight  by  the  ebullioscopic  method  in 
acetone  showed  that  the  compound  has  the  formula  given. 

When  2-nitro-i-aminostilbene  is  diazotised  by  Knoevenagel’s  amyl 
nitrite  method,  the  diazo -sulphate,  C14Hn06N3S,  is  formed ;  this 
crystallises  in  needles,  decomposes  at  108°,  and  explodes  at  165°; 
the  diazo-nitrate,  C14H10O5N4,  crystallises  in  needles,  whilst  the  diazo- 
chloridt,  C14Hj0O2N3C1,  decomposes  at  120°.  By  the  action  of  sulphuric 
acid  on  a  boiling  solution  of  4-diazo-2-nitrostilbene  sulphate,  2  nitro- 
stilbene,  C14Hn02N,  is  formed  ;  it  separates  from  alcohol  in  needles 
and  melts  at  76°. 

1- Hydrazino-2-nitrostilbene ,  C14H1S02N3,  prepared  by  the  action 
of  a  solution  of  stannous  chloride  in  hydrochloric  acid  on  a  solution 
of  the  diazonium  sulphate  in  hydrochloric  acid,  separates  from 
a  mixture  of  alcohol  and  light  petroleum  in  red  crystals  and  melts  at 
125°.  The  compound  C21H1506N5,  formed  by  the  condensation  of 
4-hydrazino-2-nitrostilbcne  with  2  : 4-dinitrobenzaldehyde  in  glacial 
acetic  acid  solution,  forms  dark  brown  needles  and  decomposes  at  280°. 

2- Aminostilbene,  C]4H13N,  prepared  by  the  reduction  of  2-nitro- 
stilbene  with  stannous  chloride  in  glacial  acetic  acid  solution,  crystal¬ 
lises  in  leaflets  and  melts  at  106°;  its  ethereal  solution  exhibits  blue 
fluorescence.  Its  acetyl  derivative  separates  from  alcohol  in  needles 
and  melts  at  140°. 

2-DiazoA-nitrostilbene  sulphate,  C14H906N3S,  decomposes  at 
135 — 157°;  the  corresponding  chloride  decomposes  at  107°. 

The  azo-compound,  C24Hll703N3,  formed  by  coupling  4-diazo-2-nitro- 
stil bene  with  /2-naphthol,  melts  at  220°;  when  phenol  is  substituted 
for  /3-naphthol,  the  azo-compound,  C50HJ5O3N3,  is  formed  ;  the  latter 
crystallises  in  dark  yellow  needles  and  melts  at  192°. 

When  2-diazo-4-nitrostilbene  sulphate  is  coupled  with  aniline, 
it  forms  2-benzenediazoaminoA-nitrostilbene ,  C20H16O2N4,  which  separ¬ 
ates  from  acetone  in  reddish-yellow  needles  and  melts  at  146°.  It 
undergoes  transformation  in  the  presence  of  aniline  hydrochloride  into 
5'-nitroA-amino-2'-styrylazobenzene,  C20H16O2N4,  which  crystallises 
from  light  petroleum  in  bright  red  needles  and  melts  at  105°  ;  its 
hydrochloride  forms  needles  with  the  lustre  of  cantharides  and  melts 
at  212°. 

The  action  of  light  on  2-nitrostilbene  yielded  resinous  substances, 
the  nature  of  which  has  not  yet  been  elucidated.  A.  McK. 

Additive  Compounds  of  p-Nitrosodimethylaniline  with 
certain  Phenols.  Henry  A.  Torrey  and  J.  A.  Gibson  ( Amer . 
Chem.  J.,  1906,  35,  246 — 253). — It  has  been  shown  by  Torrey  and 
Hardenbergh  (Abstr.,  1905,  i,  218)  that  quinhydrone  and  pheno- 
quinone  are  dissociated  in  benzene  solution  into  quinone  and  quinol, 
and  quinone  and  phenol,  respectively.  jo-Nitrosodimethylaniline  forms 
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additive  compounds  with  certain  substituted  phenols  which  dissociate 
in  a  similar  manner.  Ebullioscopic  determinations  of  the  molecular 
weight  of  the  compound  YO’C^H^NMe^C^HgClg'OH,  described  by 
Edeleanu  and  Euescu  (Abstr.,  1896,  i,  359),  show  that  this  substance 
is  completely  dissociated  by  solvents.  The  compound 
NO-C6tI4*NMe,,2CqH2BiyOH 

forms  dark  red  crystals  and  dissolves  in  chloroform,  alcohol,  acetone, 
benzene,  or  ether  to  form  green  solutions ;  ebullioscopic  determina¬ 
tions  show  that  the  compound  is  completely  dissociated  when  dissolved 
in  benzene.  The  additive  compound  of  salicylic  acid  and  p-nitroso- 
dimethylaniline,  N‘0,C6H4,ISrMe2,2CGH4(0H)-C02H,  crystallises  in 
slender,  dark  red  needles,  melts  at  110°,  and  dissolves  in  benzene  to 
form  a  green  solution.  The  additive  compound, 
NO-C6H4-NMe2,C6HCl3(OH)8 

(Edeleanu  and  Euescu,  loc.  cit.),  obtained  by  the  union  of  p-nitroso- 
dimethylaniline  with  trichlororesorcinol,  forms  dark  blue  crystals, 
dissolves  in  benzene,  ether,  chloroform,  alcohol,  or  acetone  to  form 
green  solutions,  and  is  completely  dissociated  in  benzene  solution.  The 
tribromoresorcinol  compound,  2N01  C6H4*NMe2,CfiHBr3(OH)2,  is  ob¬ 
tained  in  olive-green  crystals,  melts  at  115°,  and  is  soluble  in  benzene, 
chloroform,  acetone,  alcohol,  or  ether,  forming  green  solutions.  The 
catechol  compound,  2NO,C6H4*NMe2,C6H4(OH)2,  forms  olive-green 
crystals,  melts  and  decomposes  at  125°,  and  yields  green  solutions. 
The  constitution  of  these  additive  compounds  is  discussed. 

Attempts  to  prepare  similar  compounds  with  pyrogallol  and  tetra- 
chlorocatechol  were  unsuccessful.  E.  G. 

Sulphonation  of  Thioaniline.  Otto  Schmidt  ( Ber .,  1906,  39, 
611 — 616.  Compare  Merz  and  Weith,  this  Journal,  1871,  24,  566; 
Yietzki  and  Bothof,  Abstr.,  1895,  i,  132  ;  Armstrong  and  Berry,  Proc., 
1900,  16,  159). — 4  :  M-Diaminodiphenylsulphide-1  :  2' -disulphonic  acid, 
S[C6H3(NB2),S03H]2,  is  prepared  (1)  by  dissolving  finely-powdered 
thioaniline  in  warm  concentrated  sulphuric  acid  and  treating  the 
cooled  solution  with  sulphuric  acid  containing  60  per  cent,  of  sulphur 
trioxide,  or  (2)  by  boiling  sodium  and  chloro-4-nitrobenzene-2-sul- 
phonate  with  sodium  sulphide  in  aqueous  solution  and  reducing  the 
product  with  zinc  dust  and  hydrochloric  acid.  It  forms  a  white 
powder,  is  insoluble  in  water,  and  when  diazotised  in  dilute  hydro¬ 
chloric  acid  solution  under  cooling  with  ice  forms  the  bisdiazonium 

anhydride,  S^C6H4<^^q  ^>0^2,  which,  on  dilution  of  its  solution  in 

concentrated  nitric  acid,  separates  in  small,  bronze  leaflets,  detonates 
at  120  —123°,  is  very  sensitive  to  light,  and  is  insoluble  in  the  usual 
solvents.  It  remains  unchanged  when  boiled  with  water  or  methyl  or 
ethyl  alcohol,  and  is  not  decomposed  completely  when  boiled  with 
dilute  sulphuric  acid  for  three-quarters  of  an  hour.  When  treated  with 
sulphur  dioxide  and  copper  powder  in  dilute  sulphuric  acid  solution, 
made  alkaline,  evaporated  to  dryness,  and  fused  with  potassium  hydr¬ 
oxide,  the  bisdiazonium  anhydride  yields  thiocatechol,  2  : 2'-dihydr- 
oxydiphenyl  disulphide,  and  catechol.  G.  Y. 

s  2 
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Derivatives  of  Palladosammine.  Alexander  Gutbier  and  A. 
Krell  ( Ber .,  1906,  39,  616 — 621.  Compare  this  vol.,  i,  12  ;  Gutbier, 
Abstr.,  1905,  i,  584,  876). — Double  salts  of  palladous  chloride  or 
bromide,  with  the  hydrochlorides  or  hydrobromides  of  benzylamine  and 
dibenzylatnine,  are  formed  by  mixing  the  components  in  hydrochloric 
acid  solution  or  by  adding  the  base  in  small  quantities  to  a  dilute 
solution  of  the  palladous  salt  and  recrystallising  the  precipitate  from 
alcohol. 

Benzylamine  palladous  chloride ,  Pd[NH3(CH2Ph)Cl]2Cl2,  separates 
from  hydrochloric  acid  in  needles  or  leaflets  or  from  alcohol  in  glisten¬ 
ing,  golden-brown  leaflets.  The  bromide,  Pd[NH3(CH2Ph)Br]2Br2, 
forms  dark  red  needles  or  leaflets.  Dibenzylamine  palladous  chloride, 
Pd[NH2(CH2Ph)2Cl]2Cl2,  crystallises  in  short,  brown  needles  or  from 
alcohol  in  dark  yellowish-red  leaflets  or  long,  brown  needles.  The 
bromide,  Pd[NH2(CH2Ph)2Br]2Br2,  separates  from  hydrochloric  acid  in 
glistening,  reddish-brown  needles  or  from  alcohol  in  leaflets. 

Dibenzylpalladosammine  chloride,  Pd(NH2*CH2Ph)2Cl2,  is  formed 
by  the  action  of  an  excess  of  benzylamine  on  a  neutral,  aqueous 
solution  of  a  palladochloride  and  addition  of  concentrated  hydrochloric 
acid  to  the  product.  It  crystallises  in  yellow  leaflets,  and  when  dis¬ 
solved  in  ammonia  and  treated  with  concentrated  hydrochloric  acid 
yields  palladosammine  chloride.  The  bromide,  Pd(NH2*CH2Ph)2Br2, 
forms  small,  yellow  leaflets,  and  on  treatment  with  ammonia  and  con¬ 
centrated  hydrobromic  acid  yields  palladosammine  bromide.  Tetra- 
benzylpalladosammine  chloride,  Pd[NH(CH2Ph)2]2Cl2,  crystallises  from 
alcohol  in  glistening,  golden  leaflets  and  is  converted  into  pallados¬ 
ammine  chloride  by  ammonia.  The  bromide,  Pd[NH(CH2Ph)2]2Br2, 
forms  golden  leaflets,  and  when  treated  with  concentrated  hydro¬ 
bromic  acid  in  hot  ammoniacal  solution  yields  palladosammine 
bromide. 

Palladodipyridine  chloride  (Rosenheim  and  Maass,  Abstr.,  1899,  i, 
163)  is  formed  by  the  action  of  pyridine  on  a  palladous  chloride  or  a 
chloropalladite  solution ;  when  heated  with  ammonia,  it  evolves  pyr¬ 
idine  and  forms  palladosammine  chloride.  The  bromide,  Pd(C5NH5)2Br2, 
forms  a  yellow,  microcrystalline  precipitate  and  yields  pallados¬ 
ammine  bromide  when  heated  with  ammonia. 

Palladodi-2-methylpyridme  chloride,  Pd(C5NH4Me)2Cl2,  crystallises 
from  alcohol  in  yellow  leaflets,  dissolves  in  an  excess  of  2-methyl- 
pyridine,  from  its  solution  in  which  it  is  reprecipitated  unchanged  on 
addition  of  concentrated  hydrochloric  acid,  and  on  treatment  with 
ammonia  and  hydrochloric  acid  yields  palladosammine  chloride.  The 
bromide,  Pd(C5NH4Me)2Br2,  crystallises  in  yellowish-red  leaflets  and 
is  converted  into  palladosammine  bromide  by  treatment  with 
ammonia. 

Palladodiquinoline  chloride,  Pd(C9NH7)2Cl2,  is  obtained  as  a  yellow 
precipitate,  which  is  readily  soluble  in  ammonia.  The  bromide, 
Pd(C9NH7)2Br2,  crystallises  in  reddish-brown,  microscopic  leaflets. 
When  dissolved  in  hot  aqueous  ammonia  and  treated  with  concentrated 
hydrochloric  or  hydrobromic  acid,  the  palladodiquinoline  salts  are 
converted  into  palladosammine  chloride  or  bromide  respectively. 

G.  Y. 


ORGANIC  CHEMISTRY. 


245 


Action  of  Ethyl  Chlorocarbonate  on  Aromatic  Glycines. 

Auguste  Lumi&re,  Louis  Lumiere,  and  Henri  Barbier  [Bull.  Soc. 
chim.,  1906,  [iii],  35.  123 — 126). — Phenylglycine  reacts  with  ethyl 
chlorocarbonate  to  give  the  corresponding  carbamate, 
C02H*CH2*NPh*C02Et. 

This  is  a  colourless,  viscous  liquid,  which  decomposes  when  heated  and 
is  very  soluble  in  alcohol  and  ether.  The  sodium  and  silver  salts  are 
crystalline  ;  the  former  melts  at  231°.  The  amide ,  prepared  by  treat¬ 
ing  phenylglycineamide  with  ethyl  chlorocarbonate,  crystallises  from 
alcohol  and  melts  at  124°,  and  on  prolonged  boiling  with  a  dilute  solu¬ 
tion  of  sodium  hydroxide  is  transformed  partly  into  phenylglycine  and 
partly  into  phenylhydantoin.  The  ethyl  ester,  obtained  by  treating 
phenylglycine  ester  with  ethyl  chlorocarbonate,  is  a  viscous  liquid  with 
a  slight  pleasant  odour,  boils  at  187 — 188°  under  14  mm.  pressure,  and 
decomposes  above  300°  when  heated  under  atmospheric  pressure. 

Similar  derivatives  are  obtainable  from  aromatic  glycineamides  by 
the  action  of  ethyl  chlorocarbonate.  The  following  substances  were 
prepared  in  this  way. 

p  -Tolylurethaneacetamide,  C6H4Me*N(CH2*C0,NH2)*C02Et,  forms 
slender,  colourless  crystals,  melts  at  153°,  and  is  slightly  soluble  in 
alcohol  or  ether,  p -Phenetidineurethaneacetamide, 

0Et-C6H4-N(CH2-C0*NH2)-C02Et, 
forms  slender,  colourless  needles,  melts  at  140°,  and  is  easily  soluble  in 
alcohol,  insoluble  in  water.  Antipyrineurethaneacetamide, 
CuHu0N2-N(CH2-C0-NH2)-C02Et, 
forms  colourless  needles,  melts  at  181°,  and  is  soluble  in  alcohol  or 
water.  T.  A.  H. 

A-Methylol  Compounds  of  the  Acid  Amides.  Alfred  Einhorn 
(Annalen,  1905,  343,  207 — 310). — Nitrogen  methylol  compounds  have 
been  obtained  by  the  interaction  of  acid  imides  and  formaldehyde,  but 
the  corresponding  reaction  has  not  hitherto  been  carried  out  with  acid 
amides.  The  condensation  takes  place  most  readily  in  an  alkaline 
medium,  for  example,  in  the  presence  of  alkali  hydroxides,  carbonates 
or  cyanides,  and  organic  bases ;  in  many  eases,  acids  will  act  as  con¬ 
densing  agents.  An  intermediary  glycol  seems  to  be  formed  in  the  re¬ 
action,  thus:  R-C0-NH2  +  0H-CH2-0H  =  H20  +  R-C0-JStH'CH2-0H. 

The  compounds  produced  are  true  condensation  and  not  additive 
products,  and  when  oxidised  yield  a  formyl  derivative, 

R-CO-NH-CHO. 

These  compounds  do  not  yield  salts,  but  are  hydrolysed  by  acids, 
formaldehyde  being  produced.  Sodium  hydrogen  sulphite  and  ammonia 
behave  in  a  similar  manner.  They  do  not  yield  acyl  derivatives,  but 
with  acetic  anhydride  lose  water  and  formaldehyde,  metliylenedibenz- 
amide  being  produced  ;  with  benzoyl  chloride  in  an  alkaline  medium, 
water  is  eliminated  and  the  methylol  compound  of  methylenedibenz- 
amide  formed  ;  the  latter  readily  decomposes  into  formaldehyde  and 
methylenedibenzamide. 

The  methylol  compounds  occasionally  interact  with  acid  amides, 
forming  diacylated  methylenediamines. 

Most  monocyclic  and  aromatic  compounds  condense  with  this  class  of 
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substances  very  easily,  especially  hydrocarbons,  phenolcarboxylic  acids, 
hydroxy-acids,  sulphonic  acids,  and  acylated  bases.  Generally  1  mole¬ 
cule  of  the  methylol  compound  replaces  one  hydrogen  of  the  cyclic 
nucleus,  but  occasionally  two  hydrogens  are  replaced,  diamines  being 
formed. 

Methylol  compounds  of  W-alkylated  acid  amides  cannot  be  prepared. 

[With  Eduard  Bischkopff  and  Bruno  Szelinski.]  —  -Methylolbenz¬ 
amide,  COPh*NH*CH2#OH,  prepared  by  adding  a  4l>  per  cent,  solution 
of  formaldehyde  to  a  suspension  of  benzamide  in  a  3  per  cent,  solution 
of  potassium  carbonate,  crystallises  in  six-sided  plates  melting  at 
104 — 106°;  with  ammonia,  it  yields  hexamethylenetriamine.  ~N-Methylol- 
methylenedibenzcimide,  COPh*NH,CH2‘NBz*CH2,OH,  prepared  from  the 
compound  last  mentioned  by  the  Sehotten- Baumann  method  or  by  the 
action  of  formaldehyde  in  the  presence  of  dilute  sulphuric  acid,  forms 
crystals  sintering  and  then  melting  at  182-5°;  it  readily  loses  form¬ 
aldehyde,  yielding  methylenedibenzamide,  which  can  also  be  prepared 
from  benzamide  and  formaldehyde  in  the  presence  of  dilute  acids,  and 
crystallises  in  needles  melting  at  218 — 219°.  Methylenedibenzamide- 
carboxylic  acid,  CH(NHBz)2*C02H,  prepared  from  benzamide  and 
glyoxylic  acid,  crystallises  in  needles  melting  and  decomposing  at  234°. 
Formylbenzamide  (benzoylamino formaldehyde),  NHBz*CHO,  prepared 
by  oxidising  methylol  benzamide  by  potassium  dichromate  and  sulphuric 
acid,  crystallises  in  prismatic  needles  melting  at  120°,  and  from  benzene 
with  C6H6  in  needles  melting  at  84°  ;  it  yields  neither  a  semicarb- 
azone  nor  a  phenylhydrazone  ;  with  semicarbazide,  the  formyl  group 
is  eliminated,  and  with  phenylhydrazine  s-formylphenylhydrazine 
(m.  p.  146°)  is  produced.  2  :  5 -Diphenyl-\  :  2  :  4 -triazole,  C14HnN3,  crys¬ 
tallises  in  colourless  needles  melting  at  96 — 97°,  and  is  volatile  without 
decomposition  ;  the  hydrochloride  crystallises  in  needles  melting  and 
decomposing  at  180°,  and  the  platinichloride  in  dark  yellow  plates 
decomposing  at  218°;  the  picrate  crystallises  in  rhombic  plates  melting 
at  148°. 

JS-Diethylarninemethylbenzamide  ( benzoyldiethylmethylenediamine ), 
COPh*NH*CH2’NEt2,  prepared  by  heating  together  methylolbenzamide 
and  diethylaraine,  crystallises  in  colourless  plates  melting  at  62—64°; 
the  platinichloride  forms  needles  melting  at  158°,  and  the  piorate  yellow 
needles  melting  at  125°. 

~N-Piperidylmethylbenzamide,  COPh*NH*CH2,O6NH10,  prepared  from 
the  methylolbenzamide  and  piperidine,  or  from  benzamide,  piper¬ 
idine,  and  formaldehyde  solution,  crystallises  in  prisms  melting  at 
128—129°. 

IS-Benzoylhydroxymethylisopropylbenzylamine, 

OH-C6H2MePr^CH2-NHBz  [Me  :  Pr :  OH  :  CH2  =1:4:3:?], 
prepared  from  thymol  and  methylolbenzamide  in  the  presence  of 
hydrochloric  acid,  crystallises  in  needles  melting  at  168 — 169°. 
~N-£enzoyl-o-dihydroxybenzylamine,  Cf.II3(01I )2  •  CH2  *  N HBz,  prepared 
from  methylolbenzamide  and  o-dihydroxybenzene,  crystallises  in 
needles  melting  and  decomposing  at  270°.  IS-Benzoyl-o-hydroxy- 
methoxybenzylamine,  0Me*06H3(0H)'CH2'NHBz,  prepared  from 
guaiacol  and  methylolbenzamide,  crystallises  in  rhombic  plates 
melting  at  148°  and  forms  a  sparingly  soluble  sodium  salt ;  its 
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acetyl  derivative  crystallises  in  rhombic  plates  melting  at  161°. 
^-Benzoyl-2  :  5-dihydroxybenzylamine,  prepared  from  quinol  and 
methylolbenzamide,  crystallises  in  white  crystals  melting  and  de¬ 
composing  at  270°.  ~Bi-Dibenzoyl-\  :  2  :  3 -trihydroxyxylylenediamine, 
C6H(OH)3(CH2’hTHBz)2,  prepared  from  pyrogallol  and  methylol¬ 
benzamide,  crystallises  in  colourless  prisms  or  needles  melting  at  199°. 

lH-Benzoyl-3-nilro-i-hydroxybenzylamine,  N02‘CfiHCj(0H)‘CH2,NHBz, 
prepared  from  o-nitrophenol  and  methylolbenzamide  in  the  presence 
of  sulphuric  acid  at  a  low  temperature,  crystallises  in  yellow  needles 
melting  at  137°.  The  corresponding  «m/mo-derivative  is  obtained  by 
reduction  of  the  nitro-compound  with  tin  and  hydrochloric  acid,  and 
crystallises  in  colourless,  microscopic  needles  melting  and  decom¬ 
posing  at  215°.  3-Nitro-k-hydroxybenzylamine, 

ko3-o0hs(oh)-ch2-nh2, 

prepared  by  hydrolysis  of  the  benzoyl  derivative  with  hydrochloric 
acid,  crystallises  in  dark  orange-red  needles,  which  at  115°  lose  water, 
becoming  light  yellow,  and  melt  at  225°.  3-Amino-i-hydroxybenzylamine 
dihydrochloride,  prepared  by  reducing  the  compound  last  mentioned, 
forms  grey  crystals.  N - Benzoi/l-o-nitro-2-hydrox)ibenzylamine, 
N02-C6H3(OH)-CH2-NHBz, 

prepared  from  ^-nitropheriol  and  methylolbenzamide  in  the  presence  of 
sulphuric  acid,  crystallises  in  yellow  needles  melting  at  217 — 218°. 
On  hydrolysis  with  alcoholic  potash,  it  yields  the  corresponding  base, 
which  crystallises  in  golden-yellow  leaflets  melting  and  decomposing 
at  250°  ;  when  treated  with  nitrous  acid,  it  yields  the  corresponding 
benzyl  alcohol  (m.  p.  126°)  ;  the  hydrochloride  of  the  base  crystallises 
in  yellow  needles  melting  and  decomposing  at  250°. 

3-Nitro-2-hydroxybeuzyl  chloride  does  not  yield  benzylamine  when 
treated  either  with  ammonia  or  potassium  phthalimide,  but  it  reacts  with 
diethylamine  and  ethylaniline.  b-Nitro-2-hydroxybenzyldiethylamine, 
N02,C6Hg(0H),CH.2,NEt2,  crystallises  in  pale  yellow  needles  melting 
at  68 — 69°  ;  its  hydrochloride  forms  colourless  crystals  melting  and 
decomposing  at  197°.  Phenyl-b-nitro-2-hydroxybenzylethylamine, 
N02-C6H3(0H).CH2-NEtPh,  forms  yellow  prisms  sintering  and  then 
melting  at  126°.  When  reduced,  it  forms  the  corresponding  amino- 
compound. 

N-Benzoyl-5-amino-2-hydroxybenzylamine, 

H  H2-C6H3(OH)-CH2-NHBz, 

prepared  by  reducing  the  corresponding  nitro-compound,  crystallises 
in  colourless  needles  melting  at  186°.  Its  hydrochloride  melts  and 
decomposes  at  157° ;  when  hydrolysed,  it  yields  the  dihydrochloride, 
H01,NHo*C6H3(0H)'0H2,NH2,H01,  crystallising  in  white  needles 
melting  above  300°. 

IN -Benzoyl- {3 -hydroxynaph  thylmethylamine,  OH  *  Cl0Hg  •  C  H2  ’NH  Bz , 
prepared  from  /J-uaphthol  and  methylolbenzamide,  crystallises  in 
colourless  prisms  melting  at  186°.  -Benzoyl-2 -hydroxy quinolylmethyl- 
atnine ,  OH-Cf)HH5'CH2'NHBz,  from  2-hydroxyquinoline  and  methylol¬ 
benzamide,  forms  crystals  melting  at  186°  •  its  hydrochloride  crystal¬ 
lises  in  lemon-yellow  prisms  melting  and  decomposing  at  151°. 
N -Benzoylbenzylaminecarboxylic  [u>-benzoylamino-m-toluic]  acid, 
brHBz’CH2*C6H4’C02H,  forms  crystals  melting  at  186°. 
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[With  Gustav  Schupp.] — Methylolsalicylamide , 
OH*C6H4-CO*NH*CH2*OH, 

prepared  from  salicylamide  and  formaldehyde  in  an  alkaline  medium, 
crystallises  in  prismatic  needles  melting  at  126 — 128°;  if  excess  of 
formaldehyde  is  used,  and  potassium  cyanide  be  used  as  condensing 
agent,  the  compound  C15H1605N2,  crystallising  in  prismatic  needles 
melting  at  114 — 116°,  is  obtained.  Jt  is  soluble  in  alkali  hydroxides 
and  gives  a  violet  coloration  with  ferric  chloride.  Methylenedisalicyl- 
amide,  CH2(NH*CO*C6H4*OH)2,  prepared  from  methylolsalicylamide 
and  salicylamide,  crystallises  in  needles  melting  at  195 — 197°  and 
is  soluble  in  alkali  hydroxides.  Dibenzoylmethylenesalicylamide, 
CH2(NH*CO,C6H4,OBz)2,  prepared  from  methylenedisalicylamide  and 
benzoyl  chloride  in  the  presence  of  pyridine,  crystallises  in  prismatic 
needles  melting  at  182 — 183°.  Methylenebenzoylscdicylamide, 
NHBz-CH2-NH-CO-C6H4*OH, 

prepared  from  methylolsalicylamide  and  benzamide,  crystallises  in 
prismatic  needles  siutering  and  then  melting  at  151 — 153°. 
N  -Piperidylmethylsalicylamide,  OH*C6H4*CO,NH*CH2*C5NH10,  pre¬ 
pared  from  salicylamide,  piperidine,  and  formaldehyde,  crystallises  in 
microscopic  needles  melting  at  93 — 95°.  When  methylolsalicyl¬ 
amide  is  benzoylated  in  pyridine,  dibenzoyl  salicyliminodimethyl  ether, 
(0H*C6H4'C0,NBz*CH2)20,  is  obtained,  crystallising  in  prismatic 
needles  melting  at  184 — 185°.  Id-Salicylhydroxymethylisopropyl- 

benzylamine,  0  H  •  C6  H  2 MePr8  •  C H2 •  NH  *  CO  •  C6H4  -OH,  prepared  from 
methylolsalicylamide  and  thymol,  crystallises  in  needles  melting  at 
170 — 172°.  Di-N-salicyl-l  :  %dihydroxyxylylenediamine, 
C6H2(OH)2(CH2-NH-CO-C6H4-OH)2, 

prepared  from  methylolsalicylamide  and  o-dihydroxybenzene,  is  a 
crystalline  powder  melting  at  200 — 203°  and  soluble  in,  but  decom¬ 
posed  by,  alkali  hydroxides.  Di-IS-salicyl- 1  :  4- dihydroxyxylylenedi - 
amine,  prepared  from  quinol,  is  a  crystalline  powder  decomposing  at 
250 — 252°.  JS-Salicyl-l  :  2  :  3 -trihydroxybenzylamine, 
C6H2(OH)3-CH2-NH-CO*CgH4-OH, 
prepared  from  pyrogallol  and  methylolsalicylamide,  crystallises  in 
needles  melting  and  decomposing  at  195 — 197°. 

[With  Carl  Ladisch.]— Methylolformamide,  HCO’NH*CH2*OH, 
prepared  from  formaldehyde  and  formamide  in  an  alkaline  medium,  is 
a  colourless  oil.  When  condensed  with  p-nitrophenol,  18-formylnitro- 
hydroxybenzylamine,  0H,C6H3(N02),CH2,NH,CH0,  is  obtained  as 
yellow,  prismatic  needles  melting  and  decomposing  at  236°. 

Methylolacetamide,  NHAc-CHyOH,  prepared  from  acetamide  and 
formaldehyde  in  an  alkaline  medium,  forms  crystals  melting  at 
50 — 52°.  'N-Diacetylnitrohydroxyxylylenediamine, 
0H-CaH2(N02)(CH2-NHAc)2, 

prepared  from  methylolacetamide  and  jp-nitrophenol  in  the  presence  of 
concentrated  sulphuric  acid,  crystallises  in  yellow  prisms  or  leaflets 
melting  at  196°. 

[With  Eduard  Sprongerts.] — Is- Methyl oVisovaler amide, 
CHMe2-CH2-CO-NH-CH2-OH, 

prepared  from  wovaleramide  and  formaldehyde  in  the  presence  of 
potassium  carbonate,  crystallises  in  needles  melting  at  76 — 79°. 
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M ethyl  enediisovaler  amide,  CH2(NH,CO,CH2*CHMe2)2,  prepared  by- 
heating  methyloh'sovaleramide  at  90°,  or  from  fsovaleramide  and 
m  ethyl  olisovaleramide,  crystallises  in  needles  melting  at  191°.  N- 
Diethylaminomethylisovaleramide,  CHMe2*CH2,CO*NH*CH2*NEt2,  pre¬ 
pared  from  diethylamine,  fsovaleramide,  and  formaldehyde,  is  a  pale 
yellow  oil;  the  picrate  crystallises  in  yellow  needles  melting  at  132°. 
1ST  -  Piperidylmethylisovaleramide,  CHMe2,CH2-CO,NH,CH2'C5NH10, 
prepared  from  fsovaleramide,  piperidine,  and  formaldehyde,  is  a  pale 
yellow,  thick  oil  yielding  a  picrate  melting  at  183°. 

N -Methyloldiethylacetamide,  CHEt2‘CO*NH*CH2,OH,  prepared  from 
diethylacetamide  and  formaldehyde  in  the  presence  of  alkali,  crystal¬ 
lises  in  prisms  melting  at  87 — 88°.  N - Diethylaminomethyldietliyl- 
acetamide,  CHEt2*CO*NH-CH2’NEt2,  prepared  from  diethylacetamide, 
diethylamine,  and  formaldehyde,  is  a  semi-solid  mass  ;  the  acid  tartrate 
crystallises  with  2H.,0  and  melts  at  67°.  N -Piperidylmethyldiethyl- 
acetamide,  CHEt2*CO‘NH*CH2*C5NH]0,  prepared  from  diethyl¬ 
acetamide,  piperidine,  and  formaldehyde,  crystallises  in  needles  melting 
at  125°  ;  its  hydrochloride  melts  at  121°  and  its  hydrobromide  at  145°. 

s -Ht-Dimethyloldiethylmalonamide,  CEt2(CO'NH,OH2-OH)2,  prepared 
from  diethylmalonamide  and  formaldehyde  in  the  presence  of  barium 
hydroxide,  crystallises  in  leaflets  melting  at  141°.  s -'N-Diformyldi- 
ethylmalonamide,  CEt2(CONH-CHO)2,  prepared  from  the  compound 
last  mentioned  by  oxidation  with  chromic  acid  mixture,  forms  granular 
crystals  melting  at  178°.  Mono-Hi -diethylaminomethyldiethylmalon- 

amide,  !SrH2-CO*OEt2‘CO-NH-CH2*NEt2,  prepared  from  diethylmalon¬ 
amide,  diethylamine,  and  formaldehyde,  forms  crystals  melting  at  109°; 
at  the  same  time,  the  di-N-ethylarninomethyldiethylmalonamide, 
CEt2(CONH-CH2-NEt2), 

is  formed  and  is  separated  from  the  mono-derivative  by  taking 
advantage  of  its  solubility  in  petroleum  ;  it  crystallises  in  needles 
melting  at  86°.  Afo?io-~N -piperidylmethyldiethylmalonamid e, 

NH2-CO-CEt2-CO-NH*CH2;C5NH10, 
prepared  from  diethylmalonamide,  piperidine,  and  formaldehyde, 
crystallises  in  needles  melting  at  136 — 141°  and  is  insoluble  in  carbon 
disulphide  ;  the  corresponding  di-derivative, 

CEt2(CO-NH-CH2-C5NH10)2, 

which  is  formed  at  the  same  time  as  the  compound  last  mentioned, 
crystallises  in  plates  melting  at  115 — 119°  and  is  soluble  in  carbon 
disulphide. 

[With  Carl  Ladisch.] — 1ST -Dimethylolsuccinamide, 
C2H4(CO-NH-CH2-OH)2, 

prepared  from  succinamide  and  formaldehyde  in  the  presence  of  aqueous 
potassium  carbonate,  forms  crystals  melting  and  decomposing  at  167°. 


Succinylxylylenediamine ,  C6H4<^ 


CH,*NH-CO*CH9 


CH 


2  nh-coch2 


prepared  from 


dimethylolsuccinamide  and  benzene  in  presence  of  concentrated  sulphuric 
acid,  forms  a  yellow,  amorphous  solid  melting  and  decomposing  at  about 
225°.  N -Succinyl -5-nitro-2  -hydroxybenzylamine, 

0SH4[00-NH-CH2-06HS(N02);OH]2, 
prepared  from  jo-nitrophenol  and  methylolsuccinamide  in  the  presence 
of  concentrated  sulphuric  acid,  forms  white  crystals  melting  at  257° 
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and  is  decomposed  by  heating  with  hydrochloric  acid  into  succinic 
acid  and  m-nitro-o-hydroxybenzylamine.  ~N-Succinyl-(3-hydroxynaphthyl- 
methylamine,  C2H4(CO*N'H*CH2*010H6*OH)2,  prepared  from  /?-naphthol 
and  dimethylolsuccinamide  in  the  presence  of  dilute  alcoholic  hydro¬ 
chloric  acid,  crystallises  in  needles  melting  at  222 — 224°. 

-Methylolchloroacetamide ,  CH2Cl*CO*NH*CH2*OH,  prepared  from 
monochloroacetamide  and  formaldehyde  in  the  presence  of  hydro¬ 
chloric  acid,  crystallises  in  colourless  prisms  melting  at  91 — 102°. 
T$-Methylollrichloroacetamide,  CCl^CO’NH'CH./OH,  prepared  from 
trichloroacetamide  and  formaldehyde  in  the  presence  of  dilute  sulphuric 
acid,  crystallises  in  needles  melting  at  99 — 100°.  'N-Methylolbromo - 
acetamide ,  prepared  from  bromoacetamide  and  formaldehyde  in  the 
presence  of  hydrochloric  acid,  forms  crystals  melting  at  94 — 95°.  N- 
Methylol-a-bromopropionamide,  CH3*CHBr*CO*NH>CH2*OH,  prepared 
from  a-bromopropionamide  and  formaldehyde,  crystallises  in  prismatic 
needles  melting  at  93 — 95°  and  decomposes  when  heated  with  the 
elimination  of  formaldehyde.  N -Melhyloliodoacetamide,  prepared  from 
iodoacetamide  and  formaldehyde,  crystallises  in  leaflets  melting  at 
about  130°. 

[With  Theodor  Mauermayer.] — Formylchloroacetamide, 
CH2Cl-CO-NH*CHO, 

prepared  by  oxidising  W-methylchloroacetamide,  forms  crystals  melting 
at  89 — 90°,  yields  no  hydrogen  sulphite  compound,  but  reduces 
ammoniacal  silver  nitrate.  Methylenebischloroacetamide, 
CH2(NH-C0-CH2C1)2, 

prepared  from  methylolchloroacetamide  and  concentrated  sulphuric 
acid,  crystallises  in  leaflets  melting  at  175°.  N -Chloroacetylhydroxy- 
methylisopropylbenzylamine,  OH’CgHgMePr^’CH^NH'CO’CHgCl,  pre¬ 
pared  from  thymol  and  methylolchloroacetamide,  crystallises  in  needles 
melting  at  152 — 153°.  N-Chloroacetyl-3-nitro-k-hydroxybenzylamine, 
0H*C6H3(N02),CH2,NH,C0,CH2C1,  prepared  from  o-nitrophenol  aod 
methylolchloroacetamide  in  the  presence  of  sulphuric  acid,  crystallises 
in  pale  yellow  needles  melting  at  106 — 107°.  The  corresponding  5 -nitro¬ 
n-hydroxy -compound  is  prepared  in  a  similar  manner,  using  jt?-nitro- 
phenol,  and  crystallises  in  needles  melting  at  185 — 186°,  and  when 
heated  with  diethylamine  is  converted  into  N-diethylglycyl-5-nitro- 
2-hydroxybenzylamine  hydrochloride , 

0H-C6H3(N02)-CH2-NH-C0-CH2-NEt2,HCl, 
which  crystallises  in  needles  melting  at  199° ;  the  free  base  crystallises 
in  yellow  needles  melting  at  150°.  N~Bischloroacetyl-l-nitroA-ethoxy- 
xylylenediamine ,  ]S’02'C6H2(0Et),(CH2’NH,C0,CH2Cl)2,  prepared  from 
jo-nitrophenetoleand  methylolchloroacetamide  in  the  presence  of  sulphuric 
acid,  crystallises  in  needles  melting  at  184°.  \-Nitro-k-ethoxyxylylene 
diamine  hydrochloride ,  N02'C6H2(0Et)(CH2*NH2,HCl)2,  prepared  by 
boiling  the  compound  last  mentioned  with  hydrochloric  acid,  crystal¬ 
lises  in  needles  which  carbonise  without  melting  and  yields  on  oxida¬ 
tion  with  permanganate  a  compound  melting  at  176°,  probably  l-niiro- 
A-phenetoledicarboxylic  acid.  Bisdiethylglycyl - 1  -nitro-k-ethoxyxylylene- 

diamine,  N02,C6H2(0Et)(CH2,NH*C0*CH2*NEt2)2,  prepared  from  bis- 
chloroacetylnitroethoxyxylylenediamine  and  diethylamine,  crystallises 
in  needles  melting  at  118 — 119°.  TS-Chloroacetyl-l  :  2 -dihydroxybenzyl- 
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amine,  C6H3(OH)2*CH2*NH,CO,CH2C],  prepared  from  o-dihydroxy- 
benzene  and  methylolchloroacetamide,  crystallises  in  colourless 
prisms  melting  at  140 — 141°.  1  :  2 -Dihydroxybenzylamine  hydro¬ 
chloride,  C6H3(0H)2’CH2'NH2,HC1,  prepared  by  boiling  chloroacetyl- 
dihydroxybenzylamine  with  dilute  hydrochloric  acid,  crystallises  in 
needles  melting  at  169°.  The  borate  of  N -diethylglycyl-1  :  2-dihydroxy- 
henzylamine,  C6H3(OH)2‘CH2*NH*C(>CH2'N  Et2,HB0.2,  is  formed 
when  the  product  of  the  interaction  of  chloroacetyldihydroxybenzyl- 
amine  and  diethylamine  is  treated  with  an  alcoholic  solution  of  boric 
acid,  and  is  a  white,  amorphous  powder  decomposing  without  melting. 
±d -Chloroacetyl- 1  -h  ydrox/f-2-mef.hoxybenzylamine, 

6H-O^H3(OMe)*CH2-NH-CO-CH2Cl, 
prepared  from  guaiacol  and  methylolchloroacetamide  in  the  presence 
of  sulphuric  acid,  crystallises  in  needles  melting  at  116 — 119°.  N -Bis- 
chloroacelyl-\  :  A-dihydroxyxylylenediamine, 

CaH,(OH),(CH,-NH-CO-CHsCl)?, 

prepared  from  quiuol  and  methylolchloroacetamide,  crystallises  in 
brown  needles  melting  at  235°.  N - Bischloroacetyl-]  :  2  :  3 -trihydroxy- 
xylylenediamine,  C6H(OH)3(CH2,NH'CO*CH2Cl)2,  prepared  from 
p \  rogallol  and  methylolchloroacetamide,  crystallises  in  needles  melting 
at  190—191°.  m-Ghloroacetylbenzylaminecarhoxylic  [ w-chloroacetyl - 
amino -m-toluic]  acid ,  CH2C1*C0*NE,CH2,C6H4,C02H,  prepared  from 
methylolchloroacetamide  and  benzoic  acid,  crystallises  in  needles 
melting  at  176c,  and  when  boiled  with  hydrochloric  acid  yields 
m-benzylaminecarboxylic  acid.  Ethyl  m-chloroacetylbenzylaminecarb- 
oxylate,  CH2Cl,C0*NH*CH2*C6H4'C02Et,  prepared  from  the  acid  last 
mentioned,  crystallises  in  needles  melting  at  86 — 87°.  Ethyl 
m-E-piperidylglycylbenzylaminecarboxylate, 

C5NH10-CH2-CO-NH-CH2-O6H4-CO2Et, 
prepared  by  treating  the  ester  with  piperidine,  is  a  thick  oil,  the 
hydrochloride  of  which  crystallises  in  prisms  melting  at  135 — 136°  ; 
the  hydriodide  crystallises  in  needles  melting  at  128°,  and  the 
periodide  crjrstallises  in  reddish-brown  needles  melting  at  171°.  Ethyl 
m-E-diethylglycylbenzylaminecarboxylafe, 

NEt2-CH2-CO*NH-CH2-C0H4-CO2Et, 
prepared  from  diethylamine  and  ethyl  chloroacetylbenzylaminecarboxyl- 
ate,  is  an  oil ;  its  picrate  crystallises  in  golden-yellow  leaflets  melting  at 
146°.  N -  Dichloroacetyl-o-hydroxyxylylenediaminecarboxylic  acid, 

0H*CgH2(0H2*NH’C0'CH2Cl)2'C02H, 
prepared  from  salicylic  acid  and  methylolchloroacetamide,  crystallises 
in  needles  melting  at  196 — 197°.  Hd-Ghlovoacetyl-^-acetylaminobenzyl- 
amine,  NHAc,CfiH4*CH2,brH-00,CH2CI,  prepared  by  condensing 
methylolchloroacetamide  and  acetanilide  by  the  aid  of  sulphuric  acid, 
crystallises  in  needles  melting  at  206 — 207°  and  is  hydrolysed  to 
p-aminobenzylamine.  E-Eiethylglycyl-i-acetylaminobenzylamine, 
NHAc'C^H^CH^ls  H-CO-OH2*-NEt2, 
prepared  by  the  action  of  diethylamine  on  the  compound  last 
mentioned,  crystallises  in  leaflets  melting  at  116 — 117°.  N -Chloro- 
acetyl- A:- acetyl  amino- 1  -ethoxybenzylamine, 

NHAc-C6H3(OEt)-CH2*NH-CO*CH2Cl, 
prepared  from  acetylphenetidine  and  methylolchloroacetamide,  crystal- 
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lises  in  needles  melting  at  179°  and  is  hydrolysed  to  i-amino-l-ethoxy- 
benzylamine  dihydrochloride,  which  crystallises  in  needles  melting  and 
decomposing  at  276°.  The  free  base  is  an  oil  boiling  at  300°  (not 
undecomposed),  and  absorbs  carbon  dioxide  from  the  air.  N -Diethyl- 
glycyl-4:-acetylamino-l-ethoxybenzylamine, 

NHAc-C6H3(OEt)*CH2-NH*CO*CH2-NEt2, 
prepared  by  the  action  of  diethylamine  on  the  corresponding  chloro- 
acetyl  derivative,  crystallises  in  leaflets  melting  at  122°;  the  hydro¬ 
chloride  forms  hygroscopic  leaflets.  ~N-Chloroacetyl-4:-lactylamino- 
1-ethoxybenzylamine, 

OH*CHMe-CO*NH-CfiIl3(OEt)-CH2-NH*CO-CH2Cl, 
prepared  from  methylolchloroacetamide  and  lactyl-p-phenetidine, 
crystallises  in  needles  melting  at  116°.  l^-Diethylglycyl-A-lactylamino- 
1  -ethoxybenzylamine, 

OH-CHMe-CO-NH-C6H3(OEt)-CH2*EH-CO*CH2-NEt2, 
prepared  from  the  compound  last  mentioned  and  diethylamine, 
crystallises  in  scales  melting  at  131 — 132°. 

4:-Chloroacetylaminomethyl-l-phenyl-3-methylpyrazolone, 

NYh*CO 

'  ^  >ch-ch2-nh-co-ch2ci, 

N=CMe"^  2  2 

prepared  from  methylolchloroacetamide  and  l-phenyl-3-methylpyrazol- 
one,  crystallises  in  colourless  needles  melting  at  187°. 

iV-lVIethyloltrichloroacetamide  and  concentrated  sulphuric  acid 
yield  methylenebistrichloroacetamide,  CH2(NH*C0*CC13)2,  which 
crystallises  in  colourless  leaflets  melting  at  197°.  When  treated  at  a 
low  temperature  with  50  per  cent,  potassium  hydroxide,  it  is  converted 
into  methylenediamine,  CH2(NH2)2,  which,  however,  could  not  be 
isolated,  as  it  readily  decomposes  into  formaldehyde  and  ammonia ;  it 
was  obtained  as  a  dibenzoyl  derivative  melting  at  220°.  With  diethyl- 
malonic  chloride  it  does  not  give  the  expected  diethylmalonylmethylene- 
diamine,  but  bisdiethylmalonylmethylenediamine, 

/COCEVCCk 

Nr - CH2 - 

^COCEVCCK 

and  methylenebisdiethylmalonamic  acid,  CH2(NH’C0,CEt2,C02H)2. 
The  first  compound  crystallises  in  quadratic  leaflets  melting  at  138°; 
the  second,  which  is  precipitated  from  the  solution  of  the  first  by 
hydrochloric  acid,  crystallises  in  scales  melting  at  189 — 190°,  and 
when  heated  above  its  melting  point  is  converted  into  bisdiethylacetyl- 
methylenediamine,  CH2(NH*COCHEt2)2,  with  the  elimination  of 
carbon  dioxide.  K.  J.  P.  O. 

Benzoylphenylcarbamide.  Ernst  Mohr  ( J .  pr.  Chem.,  1906, 
[ii],  73,  207.  Compare  Abstr.,  1905,  i,  890). — Attention  is  drawn  to 
Stieglitz  and  Earle’s  explanation  of  the  formation  of  benzoylphenyl¬ 
carbamide  from  benzoylchloroamide  (Abstr.,  1904,  i,  39,  40). 

G.  Y. 

Hofmann’s  Reaction.  II.  Ernst  Mohr(Y. pv.  Chem.,  1906,  [ii], 
73,  177 — 191.  Compare  Abstr.,  1905,  i,  274,  890  ;  Dam  and  Aberson, 
Abstr.,  1901,  ii,  88). — When  shaken  with  0'3Y  aqueous  baryta  at 
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1 0°,  phenylcarbimide  dissolves  completely  in  a  few  minutes,  and  the 
solution,  which  does  not  give  a  coloi’ation  with  bleaching  powder, 
deposits  barium  phenylcarbamate.  This  is  obtained  iu  a  yield  of 
65 — 75  per  cent,  of  the  theoretical  if  IT  equivalents  of  baryta  are 
employed,  2  vols.  of  alcohol  added,  and  the  mixture  cooled  with  ice. 
The  product  is  slightly  red  and  contains  traces  of  carbanilide. 

Barium  phenylcarbamate ,  (NHPh*C02)2Ba,2H20,  has,  when  freshly 
prepared,  an  odour  of  aniline,  which  disappears  when  the  substance 
is  dried  over  sulphuric  acid  in  a  vacuum  ;  when  heated  at  100 — 110°, 
the  salt  decomposes,  leaving  a  residue  of  barium  carbonate.  In  aqueous 
or  slightly  alkaline  solution  at  the  laboratory  temperature,  the 
phenylcarbamate  decomposes  slowly,  forming  aniline,  carbon  dioxide, 
and  barium  carbonate  ;  thus,  decomposition  takes  place  immediately  if 
the  phenylcarbamate  is  dissolved  in  warm  water,  but  is  hindered  by  the 
presence  of  an  excess  of  baryta.  On  addition  of  hydrochloric  or  acetic 
acid  or  carbon  dioxide  to  its  aqueous  solution,  the  phenylcarb  imate 
decomposes  immediately,  forming  aniline  and  carbon  dioxide.  No 
odour  of  phenylcarbimide  could  be  observed. 

The  action  of  methyl  iodide  and  methyl  alcohol  on  barium  phenyl¬ 
carbamate  leads  to  the  formation  of  aniline,  dimethylaniline  and  its 
methiodide,  and  probably  of  methvlaniline. 

Phenylcarbimide  is  decomposed  only  extremely  slowly  when  shaken 
with  0‘98A  hydrochloric  acid  at  0°.  G.  Y. 

Synthesis  of  Three  Secondary  Dimethylcycfohexanols.  Paul 
Sabatier  and  Alphonse  Mailhe  ( Compt .  rend.,  1906,  142,  553 — 555. 
Compare  Abstr.,  1904,  i,  156;  1905,  i,  275). — When  1  :  2  : 4-xylenol 
is  directly  hydrogenated  in  the  presence  of  reduced  nickel  at 
190 — 200°,  two-thirds  of  the  phenol  is  reduced  to  o-xylene,  the 
remaining  one-third  to  a  mixture  of  three  parts  of  the  corresponding 
dimethylcycfohexanol  and  one  of  the  dimethylcycfohexanone.  1  :  2 -Di- 
methyl-i-c,yc\ohexanol  is  a  colourless  liquid  with  an  odour  similar  to 
that  of  cycfohexanol ;  it  boils  at  189°  (corr.),  has  a  sp.  gr.  0  9261  at 
0°/4°  or  0'9073  at  16°/4°,  ?iD  1458  at  16°,  forms  a  phenylcarbamate 
crystallising  in  needles  or  rhombic  plates  which  melt  at  119°,  and 
when  oxidised  by  chromic  acid  or  heated  with  copper  at  300°  yields 
1  :  2-dimethyl-i-cyc\ohexanone,  a  colourless  liquid  with  an  agreeable 
odour,  which  boils  at  187u  (corr.)  and  forms  a  crystalline  derivative 
with  sodium  hydrogen  sulphite  and  a  crystalline  semicarbazone  melting 
and  decomposing  at  175°. 

1  :  3-I)imethyl-4:-cyclohexanol  is  the  chief  product  obtained  by  the 
direct  hydrogenation  of  1:3: 4-xylenol  in  the  presence  of  reduced 
nickel  at  190 — 200°;  it  is  a  colourless  liquid  which  boils  at  1765° 
(corr.),  has  a  sp.  gr.  0'9235  at  0°/4°  or  0'9119  at  16°/4°,  and  nD  P458 
at  16°  ;  the  phenylcarbamate  forms  brilliant  prisms  melting  at  96°;  the 
acetate  is  a  colourless  liquid  with  a  penetrating  and  agreeable  odour, 
which  boils  at  198°  (corr.),  has  a  sp.  gr.  0’9405  at  14°/0°,  and  wD  P442 
at  14°  ;  the  corresponding  dimethylcycfohexene  (compare  Abstr.,  1905, 
i,  588)  is  obtained  by  the  action  of  zinc  chloride  on  the  alcohol ;  it  has 
a  sp.  gr.  0-8122  at  12°/4°  and  1-451  at  12°;  and  the  corresponding 
1  : 3-dimethyl-4-cycfohexanone  is  a  colourless  liquid  which  boils  at 
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176-5°  (corr.),  has  a  sp.  gr.  0-9210  at  0°/4°  or  0-9124  at  16°/ 4°, 
nD  1"446  at  16°,  and  forms  a  crystalline  derivative  with  sodium 
hydrogen  sulphite  and  a  semicarbazone  which  melts  at  190°. 

1  :  4-Dimethyl-2-cyc£ohexanol  is  obtained  by  the  direct  hydrogenation 
of  1  : 4  :  2-xylenol  and  the  yield  is  90  per  cent.  ;  it  is  a  colourless  liquid 
with  an  agreeable  odour,  which  boils  at  178-5°  (corr.),  has  a  sp.  gr. 
0-9218  at  0°/4°  or  0-9037  at  16°/4°,  and  nD  1-455  at  16°;  the  phenyl- 
carbamate  melts  at  115°.  1  :  4-Dimethyl-2-cyc£ohexanone  is  a 

colourless  liquid  which  boils  at  176°  (corr.)  and  forms  a  crystalline 
compound  with  sodium  hydrogen  sulphite  and  a  semicarbazone  which 
melts  at  155°.  M.  A.  W. 

Synthesis  of  Tertiary  Alcohols  derived  from  l-Methyl-4- 
cycfobexanone.  Paul  Sabatier  and  Alphonse  Mailhe  ( Compt . 
rend.,  1906,  142,  438 — 440.  Compare  Abstr.,  1905,  i,  275,  587, 
706). — 1  : 4-Dimethylcycfohexene  (Abstr.,  1905,  i,  588)  has  a  sp.  gr. 
0-8207  at  0°/4°  or  0-8111  at  14°/4°  and  nu  1-451  at  14°;  1-methylA- 
ethyl-4-cyc\ohexanol,  prepared  by  the  action  of  magnesium  ethyl  iodide 
on  l-methyl-4-cyc^ohexanone,  is  a  liquid  with  an  agreeable  odour,  boils 
at  89°  under  20  mm.  pressure,  has  a  sp.  gr.  0-9225  at  0°/4°  or  0-9130 
at  16°/4°  and  nQ  1*460  at  16°.  The  acetate  boils  at  197°,  the  phenyl- 
carbamate  crystallises  in  brilliant  needles  which  melt  at  123°. 
\-Methyl-4-ethyleyc\ohexene,  obtained  by  the  dehydrating  action  of  zinc 
chloride,  boils  at  149°  (corr.),  has  a  sp.  gr.  0  8278  at  0°/4°  or  0‘8 1 69 
at  16°/ 4°,  nD  1-453  at  16°,  and  yields  l-methyl-4-ethylcyc^ohexane  on 
direct  hydrogenation  in  the  presence  of  reduced  nickel ;  this  hydro¬ 
carbon  boils  at  147°  (corr.),  not  at  150°  as  originally  stated  (Sabatier 
and  Senderens,  Abstr.,  1901,  i,  459),  and  has  a  sp.  gr.  0-7884  at  15°/4° 
and  nD  1-435  at  15°. 

The  chief  products  of  the  action  of  magnesium  propyl  iodide  on 
l-methyl-4-cyc^obexanone  are  propylene  and  l-methyl-4-cycfohexanol 
(compare  Abstr.,  1905,  i,  706),  together  with  a  small  quantity  of 
1  -methyl- 4-propyl- i-cyclohexanol,  which  is  a  colourless  liquid  smelling 
like  camphor,  arid  boiling  at  97°  under  20  mm.  pressui  e  ;  the  correspond¬ 
ing  cyclo hexene,  C)0H18,  boils  at  168  —  170°  (corr.),  has  a  sp.  gr.  0'8387 
at  0°/4°  or  0‘8270  at  16°/4°,  and  nv  1'455  at  16°. 

\-Methyl-4-isopropyl-4-cyc4ohexanol,  obtained  in  small  quantity  by 
the  action  of  magnesium  isopropyl  iodide  on  l-methyl-4-cyciohexanone, 
boils  at  94°  under  20  mm.  pressure,  and  the  corresponding  cyclohexene 
boils  at  166 — 167°  and  is  identical  with  menthene. 

l-Methyl-4-isoamyl-4-cyclohexanol  is  a  colourless  liquid  which  boils  at 
125°  under  6  mm.  pressure,  has  a  sp.  gr.  0"9043  at  0°/4°  or  0’8937  at 
16°/ 4°,  and  nD  T4615  at  16°,  and  yields  l-methyl-4-isoamylcyclohexene, 
Ci2H22,  which  is  a  liquid  with  an  agreeable  odour,  boiling  at  210° 
(corr.)  and  having  a  sp.  gr.  0-8333  at  0°/4°,  or  0-8213  at  16°/4°,  and 
nD  1-458  at  16°. 

l-Methyl-4-sec.-octyl-4-cyc\ohexanol  is  a  colourless  liquid  with  an 
agreeable  odour,  which  boils  at  150°  under  8  mm.  pressure  and  has  a 
sp.  gr.  0-8543  at  0°/4°. 

4- Phenyl-1 -methylA-cyclohexanol  forms  brilliant  prisms  with  an 
aromatic  odour,  which  melt  at  64°  and  boil  at  145°  under  6  mm. 
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pressure,  the  phenylcarbamate  forms  beautiful,  elongated  prisms  melting 
at  135°,  and  the  corresponding  4:-phenyl-l-methylcye\ohexene  is  a  colour¬ 
less  liquid  which  boils  at  147°  under  23  mm.  pressure,  has  a  sp.  gr. 
0-9846  at  0°/4°  or  0-9716  at  14°/4°,  and  nD  1-555  at  14°. 

k-Benzyl-\-methyl-i-cyc\ohexanol  is  a  liquid  with  an  aromatic  odour, 
which  boils  at  159°  under  6  mm.  pressure.  The  phenylcarbamate, 
crystallises  in  brilliant  needles  which  melt  at  135°.  b-Benzyl-\- 
methylcyclohexene,  C14H18,  is  a  liquid  with  an  agreeable  odour,  boils 
at  160°  under  30  mm.  pressure,  has  a  sp.  gr.  0"9687  at  0°/4°  or 
0-9567  at  16°/4°,  and  nG  T542  at  16°.  M.  A.  W. 

Nitrosophenol  or  Quinoneoxime.  C.  H.  Sluiter  ( Rec .  Trav. 
chim .,  1906,  25,  8 — 11). — The  synthesis  of  nitrosophenol  by  Gold¬ 
schmidt  (Abstr.,  1884,  735)  and  that  by  Baeyer  ( Ber 1873,  6,  963), 
both  accomplished  in  ionising  media,  support  the  common  view  that  free 
nitrosophenol  has  the  quinoneoxime  constitution.  Bridge’s  synthesis 
(Abstr.,  1894,  i,  25),  accomplished  in  dry  ether,  supports  the  view  that 
it  exists  in  the  free  state  as  a  true  nitroso-compound,  and  further 
evidence  of  this  is  afforded  by  O.  Fischer  and  Hepp’s  preparation 
(Abstr.,  18S7,  1114)  of  nitx-osoaniline  from  nitrosophenol  in  a  dry 
condition  in  which  ionisation  could  not  occur.  The  fact  that  pure 
nitrosophenol  is  nearly  white  and  that  its  solutions  in  non-ionising 
solvents  are  pale  yellow,  whilst  those  in  ionising  solvents  are  green, 
and  that  the  colours  of  the  hydrated  salts  are  green  and  those  of  the 
anhydrous  salts  red  (Farmer  and  Hantzsch,  Abstr.,  1900,  i,  103), 
supports  the  author’s  view  that  in  the  free  state  nitrosophenol  is  a 
true  nitroso-compound  and  that  the  salts  have  the  oximino-structure. 

Determination  of  the  molecular  weight  of  nitrosophenol,  dissolved 
in  benzene,  by  the  ebullioscopic  method  showed  that  50  per  cent,  of 
the  substance  was  in  the  bimolecular  condition,  whereas  in  ether  it 
appears  to  exist  wholly  in  the  unimolecular  state.  T.  A.  H. 

o-Phenolsulphonates.  A.  Yial  ( Bull .  Soc.  chim.,  1906,  [iii],  35, 
159 — 165).  —  Strontium ,  calcium,  lead,  silver,  cadmium,  copper,  ferrous, 
aluminium,  chromium,  nickel,  cobalt,  manganese,  magnesium,  sodium, 
potassium,  ammonium,  and  lithium  o-phenolsulphonates  were  prepared 
either  by  neutralising  the  acid  with  the  carbonate  of  the  appropriate 
metal  or  by  double  decomposition  between  barium  o-phenolsulphonate 
and  the  appropriate  metallic  sulphate.  The  salts  are  all  soluble  in 
water,  some  of  them  also  in  alcohol,  and  all  are  insoluble  in  chloroform 
or  benzene.  The  individual  salts  are  described  in  detail  in  the  original 
and  in  most  cases  crystallographic  measurements  are  given. 

T.  A.  H. 

Oxidation  by  Fusion.  Gael  Graebe  and  Hermann  Kraft  [Ber., 
1906,  39,  794 — 802). — A  number  of  substances  has  been  oxidised  by 
addition  of  lead  peroxide  during  fusion  with  sodium  oi*  potassium 
hydroxide  at  200 — 220°  or  at  250 — 260°.  Oxidation  takes  place 
more  easily  in  this  way,  and  gives  better  yields  and  purer  products, 
than  by  fusion  with  the  alkali  hydroxide  alone.  The  cresols  yield  the 
corresponding  hydroxy  benzoic  acids,  the  toluic  acids  the  correspond- 
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ing  phthalic  acids.  Phthalic  anhydride,  as  also  o-toluic  acid,  yields  a 
small  amount  of  an  acid  which  melts  at  270 — 280°  and  forms  green, 
fluorescent  solutions  in  aqueous  alkali  hydroxides. 

Thymol  remains  almost  unchanged  at  210 — 220°,  but  at  250 — 260° 
is  partially  converted  into  a  resin,  the  remainder  undergoing  complete 
oxidation.  Eugenol  yields  isoeugenol,  but  is  in  part  completely  burnt 
or  resinified. 

1:3: 4-Xylenol  is  oxidised  to  4-hydroxyiso phthalic  acid  together 
with  traces  of  4-hydroxy-3-toluic  acid.  2-Hydroxy isophthalic  acid 
is  obtained  by  oxidation  of  o-cresotic  acid ;  when  treated  with 
methyl  sulphate  in  aqueous  alkaline  solution,  it  forms  2-methoxy- 
isophthalic  acid,  and,  when  boiled  with  methyl  alcoholic  hydrochloric 
acid,  yields  the  dimethyl  ester,  0H*C6H3(C02Me)2,  melting  at  72°. 

The  oxidation  of  jo-toluenesulphonic  acid  leads  to  the  formation  of 
benzoic  and  £>-hydroxybenzoic  acids ;  the  oxidation  of  phenol  to  the 
formation  of  small  amounts  of  salicylic  acid,  the  phenol  being  regained 
mostly  unchanged. 

o-Phenylbenzoic  acid  is  obtained  by  the  oxidation  of  fluorene,  proto- 
catechuic  acid  in  a  yield  of  43 ’6  of  the  theoretical  by  the  oxidation  of 
quinic  acid,  a  part  of  which  is  completely  oxidised.  G.  Y. 

Preparation  of  4-Chloro-2-nitroanisole.  K.  Oehler  (D.R.-P. 
161664.  Compare  Abstr.,  1903,  i,  478). — In  the  action  of  chlorine 
on  o-nitroanisole  in  presence  of  a  chlorine  carrier,  the  hydrogen 
chloride  produced  causes  the  hydrolysis  of  a  large  part  of  the  ether. 
Perfect  chlorination  is,  however,  obtained  in  presence  of  an  organic 
acid.  Thus  the  addition  of  15  per  cent,  of  formic  acid  allows  the 
chlorination  to  take  place  at  50 — 60°  without  any  loss  by  hydrolysis. 
Acetic  or  chloroacetic  acid  may  also  be  used.  C.  H.  D. 

Structure  of  the  Dinitroanisoles.  H.  Ysrmeulen  ( Rec .  Trav. 
chim.,  1906,  25,  12 — 31). — In  view  of  the  unexpected  results  obtained 
by  Holleman  in  his  investigation  of  the  nitration  of  the  nitroanisoles 
(Abstr.,  1903,  i,  623),  the  author  has  investigated  the  reduction  and 
methylation  products  of  the  dinitroanisoles.  The  results  confirm  the 
constitutions  assigned  by  Henriques  (Abstr.,  1883,  327)  to  the  latter 
substances. 

It  was  found  possible  to  prepare  the  2  :  3-  and  3  :  4-dinitroanisoles  by 
shaking  aqueous  solutions  of  the  sodium  derivatives  of  the  correspond¬ 
ing  dinitrophenols  with  excess  of  methyl  sulphate.  3  :  6-Dinitroanisole 
was  obtained  by  warming  a  dry  mixture  of  the  potassium  derivative 
of  3  : 6-dinitrophenol  with  methyl  sulphate  at  100°.  Veratrole  was 
prepared  by  adding  gradually  and  with  continuous  agitation  an  Nj 5 
solution  of  sodium  hydroxide  to  a  mixture  of  catechol  and  methyl 
sulphate  previously  melted  together  at  100°.  This  method  of  methyla¬ 
tion  is  also  applicable  to  the  other  dihydroxybenzenes. 

2-Nitro-\  :  3 -dimethoxybenzene,  prepared  by  shaking  the  sodium  deriv¬ 
ative  of  2-nitroresorcinol,  dissolved  in  water,  with  a  slight  excess 
of  methyl  sulphate,  crystallises  from  alcohol  in  long,  colourless  needles, 
melts  at  130°,  solidifies  at  129’7°  (corr.),  has  a  sp.  gr.  1 ' 1 520  at  132°, 
and  is  soluble  in  the  usual  organic  solvents,  but  insoluble  in  water  and 
light  petroleum. 
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5 -JYitro-l :  '3-dimethoxybenzene,  similarly  prepared  from  5-nitro-3- 
methoxyphenol,  crystallises  from  ethyl  acetate  in  transparent,  yellow 
needles,  melts  at  89°,  solidifies  at  87*6°,  has  a  sp.  gr.  1*169  at  132°, 
and  is  insoluble  in  water  and  light  petroleum.  The  3  : 6-  and  3  :  4-dini- 
troanisoles  yield  the  same  4-nitro-l  :  3-dimethoxybenzene  when  treated 
with  sodium  methoxide  in  methyl  alcohol,  and  2  :  3-dinitroanisole,  under 
similar  conditions,  produces  3-nitro-l  :  2-dimethoxy benzene,  but  the 
dinitroanisoles  having  the  nitro-groups  in  the  meta-position  relatively 
to  each  other  do  not  suffer  the  replacement  of  one  nitro-group  by 
a  methoxyl  group  under  these  conditions. 

Ammonium  sulphide  does  not  reduce  the  2  : 3-  and  2  : 6-dinitroani- 
soles  or  those  in  which  the  two  nitro-groups  occupy  the  ortho-position 
relatively  to  each  other.  In  the  2  :4-  and  3  : 6-dinitroanisoles,  the  N02 
group  nearer  to  the  methoxyl  group  is  reduced  by  this  reagent. 

The  solidifying  points  and  specific  gravities  of  the  various  nitro- 
methoxyanilines  and  nitrodimethoxybenzenes  prepared  were  deter¬ 
mined  and  are  tabulated  in  the  original.  T.  A.  H. 

Preparation  of  y>-Iodoxyanisole  and  />-Iodoxyphenetole. 
Arthur  Liebrecht  (D.R.-P.  161725). — The  method  employed  for  the 
preparation  of  o-iodoxyanisole  (Jannasch  and  Hinterskirch,  Abstr., 
1898,  i,  575)  is  not  applicable  to  ra-iodoanisole. 

jo-Iodoanisole  is  acted  on  in  aqueous  suspension  by  chlorine  or  by 
hypochlorous  acid,  the  final  product  being  yi-iodoxyanisole.  The 
iododichloride  forms  golden-yellow  crystals  and  undergoes  spontaneous 
change,  the  chlorine  migrating  into  the  ring.  The  iodoso- compound 
forms  white  crystals  and  decomposes  spontaneously.  ip-Iodoxyanisole 
crystallises  from  50  per  cent,  acetic  acid  in  silvery-white  leaflets, 
explodes  at  225°,  and  is  insoluble  in  alcohol  or  ether,  but  dissolves 
in  hot  water,  p -Iodoxyphenetole  is  similar,  and  also  explodes  at  225°. 
Both  compounds  have  strong  oxidising  and  antiseptic  properties. 

C.  H.  D. 

Action  of  Disulphides  on  Organo-magnesium  Haloids.  Syn¬ 
thesis  of  Mixed  Sulphides.  Henri  Wuyts  (Bull.  Soc.  chim.,  1906, 
[iii  ],  35,  166 — 169.  Compare  Abstr.,  1903,  i,  686,  and  Taboury,  ibid. , 
748).— When  phenyl  disulphide  reacts  with  magnesium  ethyl  bromide 
and  the  reaction  product  is  decomposed  with  water,  phenyl  ethyl  sul¬ 
phide  and  thiophenol  are  formed.  Phenyl  a-naphthyl  sulphide,  pre¬ 
pared  similarly  from  phenyl  disulphide  and  magnesium  a-naphthyl 
bromide,  boils  at  255 — 256°  under  43  mm.  pressui  e  and  has  a  sp.  gr. 
1*167  at  15°/4°  (compare  Krafft  and  Bourgeois,  Abstr.,  1891,  76). 
Ethyl  iso  butyl  sulphide,  resulting  similarly,  together  with  ethyl  mer¬ 
captan,  isobutyl  chloride,  and  isobutyl  alcohol,  by  the  interaction  of 
ethyl  disulphide  with  magnesium  isobutyl  chloride,  is  a  mobile  liquid 
of  pungent  odour,  boils  at  132 — 134°  (corr.),  has  a  sp.  gr.  0*8337  at 
15°/4°,  and  «D  1*44677.  T.  A.  H. 

Preparation  of  a-Methyl-yS-naphthol.  Farbwerke  vorm.  Meister, 
Lucius,  &  Bruning  (D.R.-P.  161450). — Di-/?-hydroxy-a-naphthyl- 
methane,  prepared  from  formaldehyde  and  /3-naphthol,  undergoes 
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a  remarkable  change  when  reduced  with  zinc  dust  in  boiling  sodium 
hydroxide  solution,  being  converted  into  a-methyl-/3-naphthol  and 
/?-naphthol,  CH2(C10H6,OH)2  +  H2  =  C10H6Me*OH  +  C10H7,OH  (com¬ 
pare  Boehm,  Abstr.,  1902,  i,  37).  The  products  are  separated  by 
the  addition  of  formaldehyde,  precipitation  with  hydrochloric  acid,  and 
crystallisation  from  water. 

a-Methyl-fi-naphthol  crystallises  in  needles,  melts  at  112°,  and  dis¬ 
solves  in  alcohol,  ether,  or  benzene.  The  benzoyl  derivative  crystallises 
from  alcohol  in  long  needles  and  melts  at  117°;  the  ethyl  ether  melts 
at  52°.  C.  H.  D. 

Diphenylene  Dioxide.  Fritz  Ullmann  and  Albert  Stein  ( Ber 
1906,  39,  622 — 625.  Compare  Ullmann,  Sponagel,  and  Stein,  Abstr., 
1905,  i,  644). — o-Methoxydiphenyl  ether  is  prepared  by  gradually 
heating  a  mixture  of  guaiacol,  bromobenzene,  potassium  hydroxide, 
and  copper  powder  at  220 — 230°,  or  by  heating  phenol  with  o-bromo- 
anisole,  potassium  hydroxide,  and  copper  powder  at  190 — 215°  for 
four  hours.  It  crystallises  from  light  petroleum  in  white  needles, 
melts  at  78°,  boils  at  228°,  and  volatilises  slowly  in  a  current  of  steam. 
When  boiled  with  aluminium  chloride  in  benzene  solution  in  a  reflux 
apparatus,  it  yields  o-hydroxydiphenyl  ether ,  OH-C6H4-OPh,  which 
crystallises  from  light  petroleum  in  colourless  plates,  melts  at  107°,  is 
only  sparingly  soluble  in  boiling  water,  but  readily  so  in  boiling 
alcohol  or  ether,  and  is  volatile  with  steam  ;  on  addition  of  ferric 
chloride,  the  aqueous  solution  becomes  red  and  opaque. 

2  :  2' -Dimethoxy diphenyl  ether,  O(06H4’OMe)2,  is  prepared  by  heating 
a  mixture  of  guaiacol,  o-bromoanisole,  potassium  hydroxide,  and  copper 
powder  at  180 — 190°;  it  crystallises  in  white  leaflets,  melts  at  78°, 
boils  at  330 — 331°,  and  when  boiled  with  aluminium  chloride  and 
benzene  forms  2  :  2' -dihydroxy diphenyl  ether ,  0(CcH4*0H)2.  This 
crystallises  from  light  petroleum  in  large,  almost  colourless  plates,  or 
from  water  in  long  needles,  melts  at  121°,  and  gives  a  blue  coloration 
with  ferric  chloride. 

Diphenylene  dioxide,  C6H4<^q^>C6TI4,  is  formed  by  heating  2  : 2'- 

dihydroxydiphenyl  ether  or  2  :  2'-dimethoxydiphenyl  ether  with  hydro- 
bromic  acid  of  sp.  gr.  1*49  at  180 — 190°;  it  crystallises  in  long,  colour¬ 
less  needles,  resembling  asbestos,  and  melts  at  119°. 

Di  2  :  3 -naphthylene  dioxide  crystallises  in  colourless  leaflets,  melts  at 
326°,  and  dissolves  in  pyridine  or  toluene,  forming  a  solution  with  blue 
fluorescence.  G.  Y. 

Relations  between  the  Constitution  and  the  Stability  of  the 
Condensation  Products  of  Organic  Bases  with  Substituted 
Hydroxybenzyl  Bromides.  Karl  Auwers  ( Annalen ,  1906,  344, 
93 — 141.  Compare  Abstr.,  1896,  i,  149  ;  1902,  i,  146). — A  summary 
of  results  previously  obtained  and  an  introduction  to  the  four  papers 
following. 

The  complete  work  embraces  the  preparation  of  seventeen  substi¬ 
tuted  hydroxybenzyl  bromides  and  the  study  of  their  condensation 
products  with  ammonia,  methyl-,  ethyl-,  benzyl-,  diethyl-,  and  diamyl- 
amines,  aniline,  methylaniline,  a-  and  /3-naphthylamines,  and  piperidine, 
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and  of  the  quaternary  salts  formed  with  pyridine  and  quinoline.  The 
condensation  products  are  formed  by  the  interaction  of  the  amines  with 
^-phenolic  benzyl  bromides  in  cold,  uTith  phenolic  benzyl  bromides  in 
hot,  ethereal  or  benzene  solution.  The  stability  of  the  condensation 
products  towards  cold  and  hot  dilute  sodium  hydroxide,  cold  and  hot 
anhydrous  acetic  acid,  boiling  acetic  anhydride,  and  prolonged  heating 
on  the  water-bath,  has  been  investigated,  and  found  to  depend  on  the 
nature  of  the  amine  as  well  as  on  that  of  the  phenol  constituent.  The 
results  are  given  in  a  series  of  tables.  G.  Y. 

Condensation  Products  of  Organic  Bases  with  Phenols  and 
^-Phenols  of  the  Cresol  Series.  Karl  Auwers  and  O.  Schroter 
( Anncden ,  190b,  344,  141 — 170.  See  preceding  abstract). —  3  :  5-Di- 
bromo-2-hydroxvbenzyl  bromide  (Auwers  and  Biittner,  Abstr.,  1899, 
i,  36)  is  prepared  best  by  heating  o-cresol  with  bromine  at  115 — 120°. 
The  piperidine  derivative  remains  unchanged  when  boiled  with  10  per 
cent,  sodium  hydroxide  or  glacial  acetic  acid  for  one  hour,  or  when 
heated  alone  on  the  water-bath,  but  when  boiled  with  acetic  anhydride 
yields  piperidine  and  dibromosaligenin  diacetate,  melting  at  70 — 71°. 
The  methylamine  derivative,  NMe(CHo*C(.H2Br.2,0H)2,  is  not  decom¬ 
posed  when  heated  at  100°  or  when  boiled  with  dilute  sodium  hydroxide 
or  glacial  acetic  acid,  and  yields  only  a  small  amount  of  methylamine 
when  boiled  with  acetic  anhydride. 

The  benzylcimine  derivative,  CH2Ph-NH'CH2'C0H2Br2*OH,  crystal¬ 
lises  from  methyl  alcohol  in  silvery  needles,  melts  at  129 — 130°,  is 
stable  to  boiling  dilute  sodium  hydroxide,  but  yields  a  small  amount  of 
benzylamine  when  boiled  with  glacial  acetic  acid,  and  is  decomposed 
completely  by  boiling  acetic  anhydride. 

The  diamylamine  derivative,  N(C-H11)2*CH2*C(.H.,Br.),OH,  is  isolated 
in  the  form  of  its  hydrochloride,  Uj-H.^ONBiyHCl ;  it  is  decomposed 
by  5  per  cent,  aqueous  sodium  hydroxide,  slightly  at  the  laboratory 
temperature,  to  a  greater  extent  when  heated,  and  when  boiled  with 
glacial  acetic  acid  or  acetic  anhydride  yields  dibromosaligenin  mono- 
and  di-acetate  respectively.  Dibromosaligenin  monoacetate,  molting  at 
110 — 112°,  is  soluble  in  dilute  sodium  hydroxide  and  remains  un¬ 
changed  when  boiled  with  methyl  alcohol  or  a  mixture  of  methyl 
alcohol  or  water  and  acetone. 

Tetrabromo-o-hydroxybenzyl  bromide,  Oil * ChBr, •  CH 2 Br ,  is  prepared 
by  brominating  o-cresol  at  the  laboratory  temperature  and  heating  the 
product  with  bromine  in  a  sealed  tube  at  100°;  it  crystallises  from 
glacial  acetic  acid  and  melts  at  156°.  The  methylamine  derivative, 
NMe(C,H2*C0Br4*OH)2,  melts  at  205 — 207°,  and  when  boiled  with 
acetic  anhydride  forms  a  diacetyl  derivative,  NMe(CH2*C0Br4'OAc)2, 
which  melts  at  145 — 150°.  The  piperidine  derivative, 
O5H10N-CH2-C0Br4-OH, 

forms  a  yellow  powder,  melts  at  106  — 108°,  and  when  boiled  with 
acetic  anhydride  yields  tetrabromosaligenin  diacetate,  C7H2Br4(OAc)2, 
which  melts  at  138 — 139°.  The  benzylamine  derivative, 
CH2Ph*NH-ClI2*C6BiyOH,  ’ 

crystallises  in  leaflets,  melts  at  170 — 171°,  and  is  decomposed  only 
slightly  by  boiling  5  per  cent,  sodium  hydroxide  or  by  cold  glacial  acetic 
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acid,  but  when  boiled  with  glacial  acetic  acid  yields  tetrabromosaligenin 
acetate,  OH’CgBrj'CIIg’OAc,  which  melts  at  133°  and  remains  un¬ 
changed  when  boiled  with  methyl  alcohol  or  aqueous  acetone.  When 
boiled  with  acetic  anhydride,  the  benzylamine  compound  forms  the 
acetyl  derivative,  CH2Ph*NAc-C6Br4*OH,  which  crystallises  in  glisten¬ 
ing  prisms  and  melts  at  150°.  The  diamylamine  derivative, 
»(C5Hu)2-CH2-C5Br)-OH, 

is  an  oil  which  forms  a  solid  hydrochloride,  C1^H23ONBr4,HCl ;  it  is 
decomposed  only  slightly  by  boiling  dilute  sodium  hydroxide  or  cold 
glacial  acetic  acid,  but  yields  tetrabromosaligenin  monoacetate  when 
boiled  with  glacial  acetic  acid,  or  the  diacetate  when  boiled  with  acetic 
anhydride. 

Tetrabromo-m-hydroxybenzyl  bromide,  OH*C6Br4,CH2Br,  melting  at 
137°  (Auwers  and  Anselmino,  Abstr.,  1900,  i,  159),  is  prepared  by 
heating  tetrabromo-m-cresol  with  bromine  in  a  sealed  tube  at  100°. 
Th e  piperidine  deriyative,  Cl2H13ONBr4,  crystallises  from  benzene  in 
slender,  white  needles,  melts  at  193°,  yields  only  traces  of  piperidine 
when  boiled  with  dilute  sodium  hydroxide  or  glacial  acetic  acid,  and  is 
converted  by  boiling  acetic  anhydride  into  the  acetyl  derivative, 
C6H]0N,CH2,CgBr4*OAc,  which  melts  at  129 — 130°.  The  methylamine 
derivative,  NMe(OH2*C6Br4*OH)2,  resembles  the  piperidine  deriv¬ 
ative,  but  could  not  be  obtained  in  a  state  of  purity.  The  diamylamine 
derivative,  N(C5Hn)2‘CH2,C(iBr4,OH,  crystallises  in  matted,  slender 
needles,  melts  at  167 — 168°,  is  only  slightly  decomposed  by  boiling 
dilute  sodium  hydroxide  or  glacial  acetic  acid,  and  when  boiled  with 
acetic  anhydride  yields  the  acetate,  N(C5H1j)2‘CH2'C6Br4*OAc,  which 
is  hydrolysed  by  boiling  alcoholic  sodium  hydroxide. 

The  methylamine  derivative,  NMe(CH2,C6H2Br2*OH)2,  formed  from 
3  : 5-dibromo-4-hydroxybenzyl  bromide  and  methylamine,  is  obtained 
as  a  crystalline  powder,  melts  at  180°,  is  decomposed  by  boiling  glacial 
acetic  acid  with  formation  of  methylamine  and  3 : 5-dibromo-4- 
hydroxybenzyl  acetate,  melting  at  115°,  and  when  boiled  with  acetic 
anhydride  yields  the  diacetate,  melting  at  68°  (Auwers  and  Daecke, 
Abstr.,  1900,  i,  164).  The  'piperidine  derivative, 

C5H10N- CH2  •  C6H2Br2  •  OH, 

forms  a  yellow,  micro-crystalline  powrder,  melts  at  183°,  and,  in  its 
behaviour  to  acetic  acid  and  acetic  anhydride,  resembles  the  methyl¬ 
amine  derivative.  The  benzylamine  derivative, 

CH2Ph'NH*CH2*CgH2Br2-OH, 

is  isolated  in  the  form  of  its  hydrochloride,  C14H14ONClBr2 ;  it  yields  a 
small  amount  of  benzylamine  when  boiled  with  dilute  sodium 
hydroxide,  is  completely  decomposed  by  boiling  glacial  acetic  acid  con¬ 
taining  sodium  acetate,  with  formation  of  benzylamine  and  3  :  5  :  3' :  5'- 
tetrabromo-4  : 4'-dihydroxydiphenylmethane,  and  when  boiled  with 
acetic  anhydride  yields  a  resinous,  nitrogenous  product,  which  is 
insoluble  in  aqueous  alkali  hydroxides.  The  diamylamine  derivative, 
N(G5H11)2,CH2-Of)H2Br2,OH,  is  obtained  as  a  glutinous,  friable  mass, 
which  melts  at  70 — 97°  and  decomposes  when  recrystallised  or  when 
heated  on  the  water-bath ;  it  is  decomposed  to  the  extent  of  about  25 
per  cent,  when  boiled  with  dilute  sodium  hydroxide,  or  completely  with 
formation  of  3:5:3':  5'-tetrabromo-4  :  4'-dihydroxydiphenylmethane, 
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or  of  its  acetyl  derivative  respectively,  when  boiled  with  glacial  acetic 
acid  or  acetic  anhydride. 

The  methylamine  derivative,  NMe(CH,*CfiBr4*OH)2,  prepared  from 
tetrabromo-p-hydroxybenzyl  bromide,  crystallises  in  slender,  white 
needles,  melts  at  215°,  and  is  decomposed  by  boiling  glacial  acetic  acid 
with  formation  of  the  monoacetyl  or  by  boiling  acetic  anhydride  with 
formation  of  the  diacetyl  derivative  of  tetrabromo-p-hydroxybenzyl 
alcohol  (Zincke  and  Wiederhold,  Abstr.,  1902,  i,  285).  The  piperidine 
derivative,  C5H10N,CH2*C6Br4'OH,  crystallises  in  white  scales,  melts 
at  about  185°,  and  behaves  towards  acetic  acid  and  acetic  anhydride  in 
the  same  way  as  the  methylamine  derivative.  The  benzylcimine 
derivative,  CH^h'NH’CHg’CgBr^OH,  melts  at  163°, yields  only  traces 
of  benzylamine  when  boiled  with  dilute  sodium  hydroxide,  and  is  con¬ 
verted  by  boiling  glacial  acetic  acid  into  oetabromo-4  :  4'-dihydroxydi- 
phenylmethane,  melting  at  276 — 277°  (Zincke  and  Bottcher,  this  vol.,  i, 
166);  its  diacetyl  derivative,  CH^PlrNAc’CBvCgBr^OAc,  formed  by 
boiling  the  benzylamine  compound  with  acetic  anhydride,  crystallises 
in  stout  needles,  melts  at  146 — 147°,  and  when  boiled  with  alcoholic 
sodium  hydroxide  is  hydrolysed  to  the  monoacetyl  derivative, 
CH2Ph-NAc*CH3-C6Br4-OH. 

The  diamylamine  derivative,  N{05H11)2,CH2*C6Br4'0H,  is  obtained 
as  a  resin,  decomposes  slowly  when  heated  on  the  water-bath,  and  yields 
diamylamine  and  octabromodi-p-hydroxyphenylmethane  when  boiled 
with  dilute  sodium  hydroxide  or  glacial  acetic  acid.  The  base,  when 
boiled  with  acetic  anhydride,  yields  octabromodi--p-acetoxyphenylmethane, 
C^HgC^Brg,  melting  at  276 — 277°. 

With  the  exception  of  the  diamylamine  derivatives  from  3  :5-dibromo- 
and  tetrabromo-hydroxybenzyl  bromides,  the  bases  described  in  this 
paper  remain  unchanged  when  heated  on  the  water-bath  for  one  hour. 

G-.  Y. 

Condensation  Products  of  Organic  Bases  with  Phenols  and 
^-Phenols  of  the  Xylenol  and  Hemimellithenol  Series.  Karl 
Auwers,  C.  Kipke,  A.  Schrenk,  and  O.  Schroter  ( Annalen ,  1906, 
344,  171 — 193.  Compare  preceding  abstract). — 3:5 -Dibromo- 

1:2:  4- xylenol ,  OH*C6HMe2Br2,  is  prepared  by  the  action  of  bromine 
on  1  :  2  :  4-xylenol  in  concentrated  glacial  acetic  acid  solution  ;  it 
crystallises  in  slender,  white  needles,  melts  at  39 — 40°,  boils  at  about 
300°,  and  is  readily  soluble  in  organic  solvents.  The  benzoate, 
C15H1202Br2,  crystallises  in  slender  needles  and  melts  at  125 — 126°. 
ox :  3  :  5-Tribromo-\  :  2  :  ^-xylenol,  CsH^,OBr3,  is  formed  by  adding 
bromine  to  3  :  5-dibromo-l  :2  : 4-xylenol  heated  to  120 — 130°  ;  it  crys¬ 
tallises  in  slender  needles  and  small,  nodular  aggregates,  melts  at 
90 — 97°,  and  is  insoluble  in  aqueous  alkali  hydroxides. 

to  :  3  :  5  :  6-Tetrabromo-l  :  2  :  4-xylenol,  melting  at  173°  (Aixwers  and 
Erggelet,  Abstr.,  1900,  i,  97),  is  prepared  best  by  heating  tri- 
bromoxylenol  with  half  its  weight  of  bromine  in  a  sealed  tube  at  100°. 
The  piperidine  derivative,  CgH^N’CHyCgMeBiYOH,  crystallises  in 
stout,  nacreous  leaflets,  melts  at  159  5 — 160°,  is  readily  soluble  in 
glacial  acetic  acid,  and  is  hydrolysed  only  partially  by  boiling  dilute 
sodium  hydroxide,  but  almost  completely  by  boiling  glacial  acetic  acid  ; 
when  boiled  with  acetic  anhydride,  it  yields  the  diacetyl  derivative  of 
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3:5: 6-tribromo-<o  :  4-dihydroxy- 1  :  2-xylene,  melting  at  135 — 137° 
(Auwers  and  Erggelet,  loc.  cit.). 

The  methylamine  derivative,  NMe(CH2*C6MeBr3*OH)2,  formod  from 
to  :  2  :  5  :  6-tetrabromo-l  :  3  :  4  xylenol  (Auwers  and  Campenhausen, 
Abstr.,  1896,  i,  424),  softens  at  155°,  melts  at  161°,  is  readily  soluble 
in  benzene,  or  moderately  so  in  ethyl  acetate,  chloroform,  or  alcohol, 
and  when  boiled  with  glacial  acetic  acid  yields  methylamine  and 
the  monoacetyl  derivative  of  tribromo-4-hydroxy-l  :  3-xylyl  alcohol, 
melting  at  153 — 154°  (Auwers  and  Ziegler,  Abstr.,  1897,  i,  33).  The 
base  is  decomposed  also  by  boiling  acetic  anhydride,  with  formation 
of  2:5:  6-tribromo- co  :  A-diacetoxy-l  :  o-xylene,  OAc’CgMeBrg’CHg'OAc, 
which  crystallises  in  needles  and  melts  at  136 — 136’5°.  The  piperidine 
derivative,  C^H^N'CHg’CgMeBrg'OH,  which  melts  at  157°  (Auwers  and 
Ziegler,  loc.  cit.),  is  decomposed  in  the  same  way  as  the  methylamine 
derivative  by  acetic  acid  and  acetic  anhydride.  The  benzylamine  deriv¬ 
ative,  OHjjPh'NH'CHg'CgMeBrg'OH,  crystallises  in  short,  glistening 
prisms,  melts  at  138°,  and  when  boiled  with  glacial  acetic  acid  yields 
the  monoacetate  of  tribromo-4-hydroxy-l  :  3-xylyl  alcohol.  The  diacetyl 
derivative,  CH2Ph'NAc*CH2*C6MeBr3*OAc,  formed  by  boiling  the 
base  with  acetic  anhydride,  crystallises  in  microscopic  leaflets  and 
melts  at  118 — 120°.  The  diamylamine  derivative, 
N(C5Hll)2-CH2-C6MeBr3-OH, 

crystallises  in  matted,  small  needles,  melts  at  99—100°,  does  not  give 
the  potassium  test  for  nitrogen,  decomposes  slightly  on  prolonged 
heating  on  the  water-bath,  and  yields  only  small  quantities  of  diamyl¬ 
amine  when  boiled  with  aqueous  sodium  hydroxide  ;  when  boiled  with 
acetic  acid  and  with  acetic  anhydride,  the  base  yields  the  mono-  and 
di-acetates  of  tribromo-4-hydroxy-l  :  3-xylyl  alcohol  respectively.  When 
boiled  with  methyl  alcohol,  the  monoacetate  is  converted  into  the 
monomethyl  ether,  OH’CgMeBrg’CHg’OMe. 

w  :  2  :  5  :  6 -Tetrabromo- 3-hydroxy q»-xylene  (Auwers  and  Anselmino, 
Abstr.,  1900,  i,)159;  Auwers  and  Ebner,  ibid,  161)  is  prepared  best  by 
the  action  of  an  excess  of  bromine  and  water  on  tetrabromo-t/c-cumenol. 
The  methylamine  derivative,  NMe(CH2,C6MeBr3,OH)2,  is  obtained  as 
a  white,  amorphous  powder,  melts  at  151 — 152°,  and  when  heated  alone 
on  the  water-bath,  or  digested  at  the  laboratory  temperature  for 
eighteen  hours,  or  boiled  for  one  hour  with  aqueous  sodium  hydroxide, 
yields  hexabromodi-m-hydroxydi-jo-tolylmethane ;  when  boiled  with 
acetic  anhydride,  the  base  forms  the  diacetate, 

NMe(CH2-C0MeBiyOAc)a, 

which  crystallises  in  thin,  colourless,  rhombic  leaflets  and  melts  at 
132 — 133°.  The  piperidine  derivative,  C5H10N*CH2*C6MeBr3*OH, 
crystallises  in  colourless  plates,  melts  at  116 — 117°,  and  is  decomposed 
by  boiling  dilute  sodium  hydroxide  in  one  hour  to  the  extent  of 
22’3 — 24-8  per  cent.,  yielding  a  product  which  melts  at  a  high  tem¬ 
perature  and  is  soluble  in  aqueous  alkali  hydroxides  ;  when  boiled 
with  acetic  anhydride,  the  base  forms  the  acetate,  C15H1802NBr3, 
which  crystallises  in  slender,  white  needles  and  melts  at  92 — 94°. 
The  diamylamine  derivative,  N^Hjj^'CHg'CgMeBr^OIT,  crystallises 
in  glistening,  white  needles,  melts  at  81 — 81-5°,  and  when  boiled  with 
dilute  sodium  hydroxide  or  glacial  acetic  acid  is  rapidly  converted 
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into  hexabromodi-m-hydroxydi-p-tolylmethane,  the  acetate  of  which  is 
formed  by  boiling  the  base  with  acetic  anhydride;  it  melts  at  260° 
and  is  insoluble  in  dilute  alkali  hydroxides. 

Hexabromodi-m.-hydroxydi-])-tolylmethane,  CHL,(C6MeBr3*OH)2,  crys¬ 
tallises  from  a  mixture  of  benzene. and  toluene  in  small,  white  scales, 
melts  at  251°,  and  is  moderately  soluble  in  alcohol  or  glacial  acetic 
acid. 

2:5:  Q-Tribromo-^-hydroxy-^-xylyl  acetate ,  OH>C6MeBr3*CH2*OAc, 
formed  by  boiling  the  tetrabromo-eompound  with  sodium  acetate  in 
acetic  acid  solution,  crystallises  in  slender,  light  yellow  prisms,  melts 
at  132 — 134°,  and  remains  unchanged  when  boiled  with  methyl 
alcohol  or  aqueous  acetone,  or  when  dissolved  in  dilute  sodium 
hydroxide,  and  is  quickly  reprecipitated  by  adding  an  acid. 

Dibromo-'p-hydroxyhemimellithyl  bromide, 


melts  at  140 — 142°.  The  piperidine  derivative, 
OH-C6Me.2Br2-CH2-C5H10N, 

crystallises  in  sheaves  of  long  needles,  melts  at  110°,  decomposes 
gradually  with  evolution  of  piperidine  when  heated  on  the  water-bath, 
and  is  decomposed  to  only  a  slight  extent  by  cold  glacial  acetic  acid 
or  aqueous  sodium  hydroxide,  but  completely  with  formation  of 
tetrabromodihydroxytetramethylcliphenylmethane  when  boiled  in 
alkaline  solution.  The  diamylamine  derivative, 

OH-CGMe2Br2-CH2-N(C5Hn)2, 

melts  and  decomposes  at  81°  and  is  decomposed  rapidly  by  boiling 
aqueous  sodium  hydroxide. 

3:5:3':  5' -Tetrabromo-i  :  -dihydroxy-2  :  6  :  2'  :6' -tetramethyldiphenyl- 
methane ,  CH2(C6Me2Br2*OH)2,  crystallises  in  matted,  slender  needles 
and  melts  at  246°.  With  the  exception  of  the  diamylamine  derivative 
of  2:5:  6-tribromo-4-hydroxy-?«,-xylyl  bromide,  and  the  methylamine 
derivative  of  2  :  5  :  6-tribromo-3-h)droxy-/>-xylyl  bromide,  and  the  piperi¬ 
dine  and  diamylamine  derivatives  of  dibromoqp-hydroxyhemimellithyl 
bromide,  the  bases  described  above  remain  unchanged  when  heated  on 
the  water-bath  for  one  hour.  Gr.  Y. 

Condensation  Products  of  Organic  Bases  with  Phenols  and 
i/r-Phenols  of  the  t^-Cumenol  Series.  Karl  Auwers  and  C.  Kipke 
(Annalen,  1906,  344,  194 — 226.  Compare  preceding  abstracts). — 
3-Bromo-2-hydroxy-^-cumyl  bromide,  melting  at  66 — 67°  (Auwers  and 
Bovaart,  Abstr.,  1899,  i,  34),  is  formed  by  bromination  of  o-hydroxy- 
i/f-cumyl  alcohol  (Auwers  and  Anselmino,  Abstr.,  1902,  i,  214)  in 
ether-chloroform  solution.  The  methylamine  derivative, 
NMe(CH2-C6HMe2Br-OH)2, 

crystallises  in  glistening,  flat  plates,  melts  at  116 — -117°,  and  when 
boiled  with  acetic  anhydride  is  partially  decomposed  with  formation  of 
methylamine.  The  piperidine  derivative,  C5H10N'CH2,C6HMe2Br,OH, 
crystallises  in  long,  transparent  needles,  melts  at  87 — 88°,  and  when 
boiled  with  acetic  anhydride  yields  the  diacetate  of  3-bromo-2-hydroxy- 
i^-cumyl  alcohol,  OAc,C6HMe2BrCH2,OAc,  which  is  formed  also  by 
boiling  the  bromide  with  sodium  acetate  and  acetic  anhydride.  It 
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crystallises  in  slender  needles  and  melts  at  51 — 52°.  The  benzylamine 
derivative,  CH2Ph*N(CH2,C6HMe2Br,OH)2,  crystallises  in  slender 
needles,  melts  at  147 — 148°,  and  is  decomposed  by  boiling  acetic 
anhydride  in  the  same  manner  as,  but  more  completely  than,  the 
methylamine  derivative.  The  diamylamine  derivative, 
N(G5H11)2-CH2-C6HMe2Br-OH, 

is  an  oil  which  is  hydrolysed  with  formation  of  diamylamine  by  glacial 
acetic  acid  at  the  laboratory  temperature,  and  when  boiled  with  acetic 
anhydride  yields  the  diacetate  of  3-bromo-2-hydroxy-t^-cumyl  alcohol. 

The  piperidine  derivative,  CMe<^^'^>C-CH2-C5NH10, 

formed  from  3  : 6-dibromo-5-hydroxy -i^-cumyl  bromide,  melting  at 
128°  (Auwers  and  Maas,  Abstr.,  1900,  i,  162),  crystallises  in  long,  flat 
needles,  melts  at  68 — 69°,  is  readily  soluble  in  organic  solvents,  and 
remains  unchanged  when  boiled  with  5  per  cent,  aqueous  sodium 
hydroxide. 

The  methylamine  derivative,  NMe(CH2‘C6HMe2Br*OH)2,  formed 
from  3-bromo-4-hydroxy-i/f-cumyl  bromide,  melting  at  81°  (Auwers  and 
Ercklentz,  Abstr.,  1899,  i,  35),  crystallises  in  plates  or  stellate  aggre¬ 
gates  of  needles,  melts  at  150 — 151°,  when  boiled  with  dilute  sodium 
hydroxide  yields  3  :  3'-dibromo-4  :  4'-dihydroxy-2  : 5  :  2' :  5'-tetramethyl- 
diphenylmethane,  melting  at  151 — 153°  (Auwers,  Abstr.,  1903,  i, 
622),  and  is  converted  by  boiling  with  glacial  acetic  acid  into  the 
monoacetate,  with  acetic  anhydride  into  the  diacetate  of  bromo- 
/?-hydroxy-i/f-cumyl  alcohol  (Auwers  and  Ercklentz,  loc.  cit.).  3-Bromo- 
4-hydroxy-i/r  cumylpiperidine  (Auwers  and  Ercklentz,  loc  cit.)  yields  the 
diphenylmethane  derivative  when  heated  on  the  water-bath  or  when 
boiled  with  aqueous  sodium  hydroxide,  and  when  boiled  with  glacial 
acetic  acid  or  acetic  anhydride  yields  the  mono-  or  di-acetate, 
respectively,  of  bromc-p-hydroxy-^-cumyl  alcohol.  The  benzylamine 
derivative,  OH2Ph,N(CH2,C6HMe2Br'OH)2,  crystallises  in  stellate 
aggregates  of  needles,  melts  at  123 — 133°,  and  when  boiled  with  dilute 
sodium  hydroxide,  glacial  acetic  acid,  and  acetic  anhydride  yields  the 
diphenylmethane  and  the  mono-  and  di-acetates  respectively  of  the 
t^-cumyl  alcohol.  The  diamylamine  derivative, 

N(C5H11)2-CH2-C6HMe2Br-OH, 

is  isolated  in  the  form  of  its  hydrochloride,  C19H32ONBr,HCl  ;  the 
base  decomposes  and  forms  the  diphenylmethane  derivative  when 
heated  on  the  water-bath  or  boiled  with  dilute  sodium  hydroxide,  or 
less  completely  when  shaken  with  cold  aqueous  sodium  hydroxide  ;  it 
is  decomposed  by  boiling  glacial  acetic  acid,  or,  with  formation  of  the 
diacetate  of  the  i^-cumyl  alcohol,  by  boiling  acetic  anhydride. 

The  following  bases  are  prepared  from  3  : 6-dibromo-4-hydroxy-i^- 
cumyl  bromide  (Auwers  and  Marwedel,  A.bstr.,  1896,  i,  149).  The 
ammonia  derivative,  N(CH2*C6Me2Br2,OH)3  (Auwers  and  Hof,  Abstr., 
1896,  i,  421),  is  partially  decomposed  by  boiling  dilute  sodium  hydr¬ 
oxide  with  formation  of  the  diphenylmethane  derivative, 
CH2(C6Me2Br'OH)2,  melting  at  232°,  and  when  boiled  with  glacial 
acetic  acid  forms  a  solution  which,  on  cooling,  deposits  the  diphenyl¬ 
methane  derivative,  but  if  diluted  with  water  whilst  hot  yields  the 
monoacetate  of  3  :  6-dibromo-4-hydroxy-^-cumyl  alcohol,  melting  at 
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112 — 115°;  when  boiled  with  acetic  anhydride,  the  tertiary  base  is 
converted  into  the  diacetate  of  dibromo-4-hydroxy-^-cumyl  alcohol, 
together  with  a  small  quantity  of  a  nitrogenous  product.  The  methyl- 
amine  derivative  (Auwers  and  Hof,  loc.  cit.)  is  decomposed  by  boiling 
10  per  cent,  sodium  hydroxide  with  formation  of  the  diphenyl  methane 
derivative  melting  at  232°,  but  remains  almost  unchanged  when  boiled 
with  2|  per  cent,  aqueous  sodium  hydroxide;  it  is  decomposed  by 
glacial  acetic  acid  only  slowly  at  the  laboratory  temperature,  quickly 
when  boiled,  with  formation  of  the  monoacetate  of  the  \p- cum)  1 
alcohol,  or  by  boiling  acetic  anhydride,  with  formation  of  the  diacetate 
of  the  t/r-cumyl  alcohol.  When  boiled  with  acetic  anhydride,  the 
hydrobromide  of  the  methylamine  base  yields  3  :  6-dibromo-4-acetoxy- 
il/-cumyl  bromide  melting  at  161°.  The  ethylamine  derivative  (Auwers 
and  Hof,  loc.  cit.)  is  decomposed  by  aqueous  sodium  hydroxide,  glacial 
acetic  acid,  and  acetic  anhydride  in  the  same  way  and  with  formation 
of  the  same  products  as  is  the  methylamine  derivative  ;  when  boiled 
with  absolute  alcohol,  the  base  yields  ethylamine  and  3  :  6-dibromo- 
4-hydroxy-i^-cumyl  ethyl  ether,  melting  at  85 — 87°.  The  benzylamine 
derivative,  CH2Ph*N(C'H2-C6Me2Br2-OH)2,  crystallises  in  broad 
needles,  melts  at  183 — 184°,  and  when  boiled  with  10  per  cent, 
aqueous  sodium  hydroxide,  glacial  acetic  acid,  and  acetic  anhydride, 
yields  benzylamine  and  the  diphenylmethane  derivative  melting  at 
232°,  and  the  mono-  and  di-acetate  of  dibromo-4-hydroxy-^-cumyl 
alcohol  respectively.  A  second  preparation  of  the  base  was  much  more 
stable  towards  cold  glacial  acetic  acid  or  boiling  dilute  sodium  hydr¬ 
oxide.  The  /2-naphthylamine  derivative, 

NH(O10H7)*OH2-O6Me2Br2*OH 

(Auwers  and  Senter,  Abstr.,  1896,  i,  423),  remains  unchanged  when 
boiled  with  5  per  cent,  aqueous  sodium  hydroxide ;  the  action  of  boil¬ 
ing  glacial  acetic  acid  on  the  base  leads  to  the  formation  of  the  mono¬ 
acetyl  derivative,  N(C10H7)Ac*CH2'C6Me2Br2*OH,  which  crystallises 
in  strongly  refracting,  monoclinic  prisms  and  melts  at  226 — 227'5°. 
The  diacetyl  derivative,  ]ST(C10H7)Ac’CH2"C6Me2Br2’OAc,  formed  by 
boiling  the  base  with  acetic  anhydride,  crystallises  in  small,  white 
needles  and  melts  at  148-5— 151 '5°.  The  a-naphthylamine  derivative, 
C19Hl7ONBr2,  crystallises  in  small,  glistening,  slightly  brown  or  violet 
needles,  melts  at  196 — 197°,  and  is  slightly  less  stable  than  the 
/?-naphthylamine  derivative.  The  diethylamine  derivative  (Auwers 
and  Hof,  loc.  cit.)  yields  diethylamine  and  the  diphenylmethane 
derivative  melting  at  232°  when  heated  on  the  water-bath  or  when 
boiled  with  10  per  cent,  aqueous  sodium  hydroxide  or  with  glacial 
acetic  acid  ;  the  action  of  boiling  acetic  anhydride  on  the  base  leads  to 
the  formation  of  the  diacetate  of  the  i^-cumyl  alcohol,  on  the  hydro¬ 
bromide  of  the  base,  to  the  formation  of  the  acetate  of  dibromo-4-hydr- 
oxy -i/'-cumyl  bromide.  The  diamylamine  derivative, 
N(C5H11)2-CH2-C6MeiBr2-OH. 

melts  at  43 — 45°,  decomposes  with  formation  of  the  diphenylmethane 
derivative  when  heated  on  the  water-bath  or  when  shaken  with  cold 
dilute  sodium  hydroxide  or  glacial  acetic  acid,  and  when  boiled  with 
glacial  acetic  acid  yields  the  monoacetate,  or  with  acetic  anhydride  the 
diacetate  of  dibromo-4-hydroxy-i^-cumyl  alcohol.  The  methylaniline 
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derivative  (Auwers  and  Senter,  loc.  cit.)  is  decomposed  with  formation 
of  the  diphenylmethane  derivative,  slowly  at  the  laboratory  tempera¬ 
ture,  quickly  when  boiled  with  sodium  hydroxide  ;  the  action  of  glacial 
acetic  acid  on  the  base  leads  to  the  formation  of  mixtures  of  the  un¬ 
changed  base  with  the  diphenylmethane  derivative;  when  boiled  with 
acetic  anhydride,  the  base  yields  the  diacetate  of  dibromo-4-hydroxy-<//- 
cumyl  alcohol.  The  piperidine  derivative  (Auwers  and  Marwedel,foc.  cit.) 
is  almost  completely  decomposed  by  boiling  10  per  cent,  aqueous  sodium 
hydroxide  with  formation  of  piperidine  and  the  diphenylmethane 
derivative  ;  when  boiled  with  glacial  acetic  acid,  it  yields  the  diacetate 
melting  at  113 — 115°,  together  with  a  small  quantity  of  the  diphenyl¬ 
methane  derivative ;  the  acetyl  derivative, 

05H3  0N  •  CH3-  CGMe2Br2*  0  Ac, 

formed  by  boiling  the  base  with  acetic  anhydride,  crystallises  in  fern¬ 
like  aggregates  of  needles  and  melts  at  97°.  The  piperidine  base 
yields  the  diphenylmethane  derivative  also  when  heated  on  the  water- 
bath  and  when  boiled  with  toluene  or  with  alcohol.  The  quaternary 
bromide  formed  from  3  :  6-dibromo-4-hydroxy-^-cumyl  bromide  and 
pyridine  (Auwers  and  Avery,  Abstr.,  1896,  i,  150)  is  decomposed  by 
boiling  glacial  acetic  acid  with  formation  of  the  monoacetate  melting  at 
112 — 115°,  or  by  boiling  acetic  anhydride  with  formation  of  the 
acetate  of  dibromo-4-hydroxy-i^-cumyl  bromide.  The  quaternary 
bromide  formed  with  quinoline  (Auwers  and  Senter,  loc.  cit.)  is  de¬ 
composed  by  boiling  aqueous  sodium  hydroxide  with  formation  of  the 
diphenylmethane  derivative  or  by  glacial  acetic  acid  or  acetic 
anhydride  in  the  same  way  as  the  pyridine  bromide.  The  aniline 
derivative  (Auwers  and  Marwedel,  loc.  cit.)  is  not  decomposed  by 
heating  on  the  water-bath  or  by  boiling  with  dilute  sodium  hydr¬ 
oxide;  when  boiled  with  glacial  acetic  acid,  it  forms  the  acetate  melt¬ 
ing  at  224°,  or,  with  acetic  anhydride,  the  diacetate  melting  at  140° 
(Auwers  and  Anselmino,  Abstr.,  1904,  i,  736). 

The  methylamine  derivative,  NMe(CH2*CGMe2Br2*OMe).,  of  3  : 6-di- 
bromo-4-methoxy-^-cumyl  bromide  (Auwers  and  Reichel,  Abstr.,  1904, 
i,  997)  melts  at  149°  and  remains  unchanged  when  boiled  with  dilute 
sodium  hydroxide,  glacial  acetic  acid,  or  acetic  anhydride.  The 
diamylamine  derivative,  N(C5Hu)2*CH2,06Me2Br2'0Me,  melts  at 
158°  and  resembles  the  methylamine  derivative  in  its  stability. 

The  diamylamine  derivative,  N(C5Hn)2,CH2'C6Me2Br2'OAc,  formed 
from  dibromo-j9-acetoxy-^-cumyl  bromide,  separates  from  methyl 
alcohol  in  small,  white  crystals,  melts  at  45 — 46°,  remains  unchanged 
when  boiled  with  glacial  acetic  acid  or  acetic  anhydride,  and  is  only 
slightly  hydrolysed  by  boiling  aqueous  sodium  hydroxide. 

The  quaternary  bromide,  O  Me  *  CGMe2  Br2  •  C  H  2  *  C- N  H5Br ,  formed 
from  pyridine  and  dibromo-4-methoxy-i^-cumyl  bromide,  crystallises 
from  benzene,  melts  at  218 — 219°,  and  is  decomposed  into  its  com¬ 
ponents  when  boiled  with  glacial  acetic  acid  or  acetic  anhydride. 

With  the  exception  of  the  piperidine  and  diamylamine  derivatives 
of  3-bromo-4-hydroxy-i/'-eumyl  bromide,  and  the  diethylamine,  di¬ 
amylamine,  methylaniline,  and  piperidine  derivatives  of  3  : 6-dibromo- 
4-hydroxy-^-cumyl  bromide,  the  bases  described  in  this  paper  remain 
unchanged  when  heated  on  the  water-bath.  G.  Y. 
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Condensation  Products  of  Organic  Bases  with  ^-Phenols  of 
the  Mesitol  Series.  Karl  Auwers  and  A.  Schrenk  ( Annalen ,  1906, 
344,  227 — 255.  Compare  preceding  abstracts). — The  ammonia  de¬ 
rivative,  N(CH2*C6Me2Br2*OH)g,  formed  by  the  action  of  ammonia  on 
dibromo-y>-hydroxymesityl  bromide  (Auwers  and  Allendorff,  Abstr., 
1899,  i,  32),  is  obtained  as  a  white,  amorphous  mass,  which  melts  and 
decomposes  at  250°,  and  is  decomposed  by  boiling  10  per  cent,  aqueous 
sodium  hydroxide,  with  formation  of  ammonia  and  tetrabromodi- 
hydroxytetramethyldiphenylmethane,  melting  at  232°,  but  yields  only 
traces  of  ammonia  when  boiled  with  glacial  acetic  acid  ;  the  triacetate, 
K(CH2,C(3Me2Br2*OAc)3,  formed  by  boiling  the  base  with  acetic 
anhydride,  crystallises  in  small,  colourless  prisms  and  melts  at 
223 — 224°.  The  methylamine  derivative,  NMe(CH2,C6Me2Br</OH)0, 
melts  at  154°  and  is  partially  decomposed  by  boiling  dilute  sodium 
hydroxide,  with  formation  of  the  diphenylmethane  derivative,  which 

is  formed  together  with  the  acetate , 

melting  at  165 — 167°,  when  the  base  is  treated  with  glacial  acetic  acid 
at  the  laboratory  temperature ;  the  action  (1)  of  boiling  glacial  acetic 
acid  on  the  base  leads  to  the  formation  of  the  diacetate  of  dibromo-jo- 
hydroxymesityl  alcohol,  together  with  a  small  quantity  of  the  diphenyl¬ 
methane  derivative ;  (2)  of  boiling  acetic  anhydride  to  the  formation 
of  the  diacetate  and  a  small  amount  of  a  product  which  is  insoluble  in 
aqueous  alkali  hydroxides,  contains  nitrogen,  and  is  probably  the 
acetyl  derivative  of  the  base.  When  boiled  with  acetic  anhydride, 
the  hydrobromide  of  the  methylamine  base  yields  dibromoqo-acetoxy- 
mesityl  bromide  melting  at  150 — 151°.  Dibromoqa-hydroxymesityl 
ethyl  ether,  melting  at  145 — 147°,  is  formed  when  the  methylamine 
base  is  boiled  with  alcohol. 

The  ethylamine  derivative,  KEt(CH2*C6Me2Br2*OH)2,  crystallises  in 
small,  white  needles,  melts  at  152°,  yields  ethylamine  and  the  di¬ 
phenylmethane  derivative  when  heated  on  the  water-bath,  is  con¬ 
verted  completely  into  the  diphenylmethane  derivative  by  dilute 
aqueous  sodium  hydroxide  at  the  laboratory  temperature  in  twenty-four 
hours,  and  when  treated  with  glacial' acetic  acid  and  acetic  anhydride 
yields  the  same  derivatives  as  does  the  methylamine  derivative.  The 

benzylamine  derivative,  CI^Ph'NH’C^'C^Qg^.Q^^^C'OH,  crys¬ 
tallises  in  glistening  prisms,  melts  at  127°,  remains  almost  unchanged 
when  heated  on  the  water-bath,  is  partially  decomposed  by  boiling 
aqueous  sodium  hydroxide  with  formation  of  benzylamine  and 
the  diphenylmethane  derivative,  and  yields  benzylamine  and  a 
mixture  of  products  when  boiled  with  glacial  acetic  acid ;  the  diacetyl 
derivative,  CH^h'NAc'CHyCgM^Br’OAc,  formed  by  boiling  the 
base  with  acetic  anhydride,  crystallises  in  needles  and  melts  at 
117—118°. 

The  /3-naphthylamine  derivative, 

crystallises  in  delicate  leaflets,  melts  at  233°,  and  remains  unchanged 
when  heated  on  the  water-bath  or  boiled  with  aqueous  sodium 
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hydroxide  or  alcohol ;  the  acetyl  derivative, 

1ST(C10H7)  Ac*  CH2*  C6Me2Br2*  OH, 

formed  by  boiling  the  base  with  glacial  acetic  acid,  crystallises  in 
small,  glistening  prisms  and  melts  at  207 — 208°,  and  the  diacetyl 
derivative,  C23H2103lsrBr2,  formed  by  boiling  the  base  with  acetic 
anhydride,  crystallises  in  light  yellow  needles  and  melts  at  182 — 184°. 
The  diethylamine  derivative,  NEt2*CH2*C(?Me2Br2*OH,  crystallises  in 
nodular  aggregates  of  white  needles,  melts  at  115 — 116°,  and  decom¬ 
poses  slowly  at  the  laboratory  temperature,  quickly  when  heated  on 
the  water-bath  ;  it  is  completely  decomposed  by  boiling  aqueous  sodium 
hydroxide,  or,  with  formation  of  the  diphenylmethane  derivative  and 
the  mono-  and  di-acetates  of  dibromo-/>-hydroxy mesityl  alcohol,  when 
boiled  with  acetic  acid ;  the  diacetate  is  formed  by  boiling  the  base 
with  acetic  anhydride.  When  boiled  with  alcohol,  the  diethylamine 
base  yields  dibromo-p-hydroxymesityl  ethyl  ether. 

The  diamylamine  derivative,  N(C5H11)2,CH2<^^g^.^^®^C*OH, 

crystallises  in  stellate  aggregates  of  slender  prisms,  melts  at  94°,  and 
decomposes  with  formation  of  the  diphenylmethane  derivative  when 
heated  on  the  water-bath,  or  when  recrystallised  from  hot  solvents, 
or  when  boiled  with  dilute  sodium  hydroxide.  The  base  yields  the 
diphenylmethane  derivative  when  treated  with  cold  glacial  acetic 
acid,  or  dibromo-p-acetoxymesityl  acetate  when  boiled  with  the  acid ; 
the  action  of  boiling  acetic  anhydride  on  the  base  leads  to  the  forma¬ 
tion  of  the  diacetates  of  dibromo-p-hydroxymesityl  alcohol  and  the  di¬ 
phenylmethane  derivative,  melting  at  159 — 160°  and  244°  respectively. 

The  methylaniline  derivative,  NMePh*CH2*C6Me2Br2*OH,  melts  at 
103 — 104°,  decomposes  with  formation  of  methylaniline  when  heated 
on  the  water-bath,  is  decomposed  only  partially,  forming  the  diphenyl¬ 
methane  derivative,  when  boiled  with  dilute  sodium  hydroxide,  and 
yields  the  mono-  and  di-acetates  of  dibromo-y>hydroxymesityl  alcohol 
when  boiled  with  glacial  acetic  acid  or  acetic  anhydride. 

The  piperidine  derivative,  OH*C6Me2Br2*CH2*C5NH10,  decomposes 
gradually,  forming  the  diphenylmethane  derivative  when  heated  on 
the  water-bath  or  when  boiled  with  dilute  sodium  hydroxide,  and 
yields  the  diacetate  of  dibromo-p-hydroxymesityl  alcohol  when  boiled 
with  glacial  acetic  acid  or  acetic  anhydride 

The  quaternary  bromide,  OH*C6Me2Br2*CH2*C5NH5Br,  melts  at  260°, 
and  when  digested  with  cold  dilute  sodium  hydroxide  or  carbonate 
yields  the  yellow  substance,  CgH80Br2,C5NH5,H20,  melting  at 
242 — 245°  (Auwers  and  Avery,  Abstr.,  1896,  i,  150).  When  boiled 
with  dilute  sodium  hydroxide,  the  quaternary  bromide  forms  pyridine 
and  the  diphenylmethane  derivative  ;  when  boiled  with  glacial  acetic 
acid  or  acetic  anhydride,  it  yields  the  diacetate  of  dibromo-jo-hydroxy- 
mesityl  alcohol  and  dibromo-jo-acetoxy mesityl  bromide. 

The  quaternary  bromide,  OH*C6Me2Br2*CH2*C9NH  J3r,  melts  at 
266 — 267°,  yields  quinoline  and  the  diphenylmethane  when  treated 
with  cold  dilute  sodium  hydroxide,  and  when  boiled  with  glacial 
acetic  acid  yields  the  diphenylmethane  derivative  and  dibromo-jo- 
acetoxymesityl  acetate,  or,  with  acetic  anhydride,  the  same  diacetate 
together  with  dibromo-jo-acetoxymesityl  bromide. 
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The  aniline  derivative,  OH*C6Me2Biy  CHyNHPh,  yields  traces  of 
aniline  when  boiled  with  glacial  acetic  acid  or  dilate  sodium  hydroxide, 
and  gradually  decomposes  when  heated  on  the  water-bath.  The  acetyl 
derivative,  OH-G6Me2Br2-CH2,NPhAc,  melts  at  238°  ;  the  diacetyl 
derivative,  OAc’C6Me2Br2*CH2*NPhAc,  melts  at  168 — 169‘5°. 

The  methylamine  derivative  from  dibromo-4-acetoxymesityl  bromide, 
NMe(CH2*C6Me2Br2*OAc)2,  crystallises  in  small,  white  plates,  melts 
at  218°,  and  remains  unchanged  when  boiled  with  glacial  acetic  acid  or 
acetic  anhydride,  or  when  heated  on  the  water-bath.  The  diamylamine 
derivative,  OAc*C6Me2Br2,CH2‘N(CsHn)2,  crystallises  in  large,  stout, 
colourless  prisms,  melts  at  63°,  and  does  not  decompose  when  boiled 
with  glacial  acetic  acid  or  acetic  anhydride,  or  when  heated  on  the 
water-bath.  The  diethylamine  derivative,  OAc,C6Me2Br2*CH2*NEt2, 
crystallises  in  glistening,  stout  rhombohedra,  melts  at  94°,  and  remains 
unchanged  when  boiled  with  glacial  acetic  acid  or  acetic  anhydride. 

Dibromo-p-methoxymesityl  bromide ,  OMe'C-^Q^^.Q^^C^CHgBr, 

is  prepared  by  the  action  of  hydrogen  bromide  in  glacial  acetic  acid 
solution  on  dibromo-p-methoxy  mesityl  methyl  ether,  which  is  formed 
when  dibromo-jp-hydroxymesityl  alcohol  is  boiled  with  methyl  iodide 
and  sodium  in  methyl -alcoholic  solution.  It  crystallises  in  long, 
thin  needles  and  melts  at  143°.  The  methylamine  derivative, 
NMe(CH2*C6Me2Br2*OMe)2,  which  crystallises  in  small,  white  plates 
and  melts  at  180°,  and  the  diamylamine  derivative, 
N(C5Hu)2-CH2-C6Me2Br2-OMe, 

which  crystallises  in  glistening,  colourless  prisms  and  melts  at  164°, 
remain  unchanged  when  boiled  with  glacial  acetic  acid  or  acetic 
anhydride,  or  when  heated  on  the  water-bath.  The  pyridine 
derivative,  OMe"C6Me2Br2*CH2*C5NH5Bx-,  melts  at  226°  and 
decomposes  into  its  components  when  boiled  with  glacial  acetic 
acid. 

4  :  6 -Dibromo-'2-hydroxymesitylpiperidine,  CuH19ONBr2,  formed  from 
piperidine  and  dibromo-2-hydroxymesityl  bromide,  crystallises  in  glisten¬ 
ing,  rhombic  plates,  melts  at  91 — 92°,  and  when  boiled  with  acetic 
anhydride  yields  dibromo-2-acetoxymesityl  acetate  melting  at  98 — 99°. 

With  the  exception  of  the  ethyl-,  benzyl-,  diethyl-,  and  diamyl¬ 
amine,  piperidine,  and  aniline  derivatives  of  dibromo-£>-hydroxymesityl 
bromide,  the  condensation  products  described  above  remain  unchanged 
when  heated  on  the  water-bath.  G.  Y. 

Behaviour  of  Benzoylcarbinol  towards  Alkalis  and  Oxidis¬ 
ing  Agents.  Wm.  Lloyd  Evans  (Amer.  Chem.  J.,  1906,  35, 
115 — 144). — It  his  been  shown  by  Nef  (Abstr.,  1905,  i,  7)  that 
copper  acetate  and  sulphate  are  reduced  by  benzoylcarbinol  in  aqueous 
solution  at  the  ordinary  temperature  to  cuprous  oxide  and  metallic 
copper  respectively.  The  benzoylcarbinol  is  oxidised  in  these  reactions 
to  benzoylformaldehyde,  which,  when  treated  with  aqueous  sodium 
hydroxide  or  when  heated  with  aqueous  copper  acetate  or  sulphate,  is 
converted  into  r-mandelic  acid.  Nef  concluded  that  the  formation  of 
r-mandelic  acid  from  benzoylformaldehyde  is  due  to  a  benzilic  acid 
rearrangement,  the  benzoylformaldehyde  being  first  dissociated  into 
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benzaldehyde  and  carbon  monoxide  in  accordance  with  the  following 
scheme  : 

COPh-CHIO  — >-  CHPh*.0+>C:0  — »-  -CHPh*0-+  >CIO  — > 

0<V°  .  0<V° 

^CHPh 


'CHPh 


+  H90  =  OH-CHPh-CChH. 


A  study  has  been  made  of  the  behaviour  of  benzoylcarbinol  and 
benzoylformaldehyde  towards  oxidising  agents  under  various  conditions. 
For  details  of  the  experiments,  the  original  must  be  consulted.  It  has 
been  found  that  benzoylformaldehyde  is  converted  quantitatively  into 
r-mandelic  acid  by  soluble  alkali  hydroxides  at  the  ordinary  tempera¬ 
ture  and  by  aqueous  copper  acetate  at  70 — 100°.  The  following  facts 
support  Nef’s  assumption  that,  in  the  formation  of  r-mandelic  acid, 
the  benzoylformaldehyde  first  undergoes  dissociation  into  benzaldehyde 
and  carbon  monoxide.  When  benzoylformaldehyde  is  treated  with 
freshly  precipitated  mercuric  or  silver  oxide,  it  yields  benzoic  acid  and 
carbon  dioxide  only ;  experiments  with  mandelic  and  benzoylformic 
acids  have  shown  that  this  oxidation  cannot  involve  the  intermediate 
formation  of  these  acids.  With  cupric  oxide  and  alkali  hydroxide,  or  with 
potassium  ferricyanide  and  potassium  hydroxide,  the  aldehyde  is  com¬ 
pletely  converted  into  r-mandelic  acid.  When  the  aldehyde  is  treated 
with  cold  aqueous  potassium  permanganate,  benzoic  acid  is  the  sole 
product,  but  in  presence  of  alkali  hydroxide,  benzoylformic,  benzoic, 
and  carbonic  acids  are  produced,  the  benzoylformic  acid  being  due  to 
the  oxidation  of  r-mandelic  acid  formed  as  an  intermediate  product. 
It  is  shown  that  these  results  can  only  be  interpreted  in  accordance 
with  the  scheme  suggested  by  Nef. 

When  benzoylcarbinol  is  heated  at  about  600°,  it  undergoes  decom¬ 
position  with  evolution  of  gas  and  formation  of  benzene  and  benzal¬ 
dehyde,  whence  it  is  concluded  that  the  compound  is  dissociated  by 
heat  into  benzaldehyde  and  formaldehyde. 

If  bromoacetophenone  is  treated  with  copper  sulphate  and  sodium 
hydroxide  at  the  ordinary  temperature,  it  is  converted  into  mandelic 
acid,  whilst  at  100°,  benzoic,  mandelic,  and  benzoylformic  [phenyl- 
glyoxylic]  acids  are  produced. 

By  the  oxidation  of  acetophenone  with  potassium  ferricyanide  and 
potassium  hydroxide,  phenylglyoxylic  and  benzoic  acids  are  formed, 
but  no  trace  of  mandelic  acid  is  produced  ;  it  is  evident,  therefore, 
that  this  reaction  does  not  proceed  in  a  manner  analogous  to  the 
oxidation  of  benzoylcarbinol  and  bromoacetophenone. 

When  benzoylcarbinol  is  treated  with  alkali  hydroxide,  alcoholic 
potassium  hydroxide,  or  sodium  ethoxide,  a  dark  yellow,  non-volatile, 
resinous  product  is  formed,  together  with  a  small  quantity  of  benzoic 
acid  and  traces  of  iroms-tribenzoylcyefotrimethylene. 

Paal  and  Schulze  (Abstr.,  1903,  i,  707)  have  assigned  the  formula 
OH*CPhICBr*CH!CPh*OH  to  their  a-  and  /3-bromodiphenacyls,  A 
number  of  objections  are  raised  to  the  validity  of  this  formula,  and 


evidence  is  adduced  in  favour  of  the  formulae 


Ph-COCEL-COPh 

BrCH 


and 


Ph-COCH./COPh 

HCBr 


,  the  former  representing  the  a-compound 


or  cis-a- 
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phenacyloxy-w-bromostyrene,  and  the  latter  the  /3-compound  or  the 
£rcms  modification. 

When  a-  and  /3-bromodiphenacyIs  are  treated  with  a  solution  of 
fused  sodium  acetate  in  acetic  acid  at  100°,  66 — 68  per  cent,  of  the 
theoretical  quantity  of  benzoylcarbinyl  acetate  is  produced.  The  a- 
and  /3-acetoxydiphenacyls  on  similar  treatment  also  give  a  large  yield 
of  benzoylcarbinyl  acetate.  When  a-  and  /3-dibromophenacyl  are 
reduced  with  zinc  dust  and  alcohol,  the  chief  product  of  the  reaction  is 
a  non-volatile  oil,  probably  a-phenacyloxystyrene,  CH2ICPh‘0'CH2Bz, 
small  quantities  of  diphenacyl  and  acetophenone  being  also  formed. 

If  a-  or  /3-bromophenacyl  is  heated  in  a  sealed  tube  for  six  hours  at 
100°  with  a  solution  of  potassium  formate  in  methyl  alcohol,  J3- 
hy dr oxy diphenacyl  is  obtained,  which  crystallises  from  hot  benzene  in 
microscopic  needles,  melts  at  175 — 178u,  and  when  heated  with  fused 
sodium  acetate  and  glacial  acetic  acid  yields  benzoylcarbinyl  acetate 
together  with  a  non-volatile  tarry  product. 

The  existence  of  Paal  and  Schulze’s  8-iodophenacyl  (Abstr.,  1903,  i, 
709)  is  regarded  as  very  doubtful,  and  it  is  suggested  that  it  consists 
merely  of  the  /3-isomeride.  E.  G. 


The  Pinacone  from  Phenyl  Ethyl  Ketone.  Hedwig  Stern 
( Monatsh .,  1905,  20,  1559 — 1567.  Compare  Barry,  this  Journal, 
1874,  74). — When  reduced  with  sodium  and  aqueous  sodium  carbonate, 
phenyl  ethyl  ketone  yields  a  mixture  of  phenylethylcarbinol  and  the 
unchanged  ketone,  boiling  at  110 — 180°  under  26  mm.  pressure,  and 
the  pinacone,  OH 'CPhEt'CPhEt’OH,  boiling  at  210°  under  the  same 
pressure.  The  pinacone,  winch  is  obtained  in  a  yield  of  8  per  cent, 
of  the  theoretical,  crystallises  in  glistening,  white  plates,  melts  at  132°, 
is  readily  soluble  in  alcohol,  ether,  acetone,  toluene,  or  carbon  disul¬ 
phide,  but  is  insoluble  in  water,  and  remains  unchanged  when  heated 
with  20  per  cent,  sulphuric  acid  on  the  water-bath  or  at  120°,  or  when 
boiled  with  acetic  anhydride  and  sodium  acetate.  When  oxidised  with 
chromic  acid  in  glacial  acetic  acid  solution,  it  yields  phenyl  ethyl  ketone 
boiling  at  211°.  In  toluene  solution,  the  pinacone  interacts  with  zinc 
ethyl,  with  development  of  heat  and  formation  of  a  substance, 


CPhEt-O. 

CPhEt’O 


>Zn  (*), 


which  is  decomposed  by  water,  forming  zinc  hydroxide  and  regenerat¬ 
ing  the  pinacone.  When  boiled  with  acetyl  chloride,  the  pinacone 
yields  (a)  a  small  quantity  of  an  oil,  which  boils  at  211°,  and  is  prob¬ 
ably  a  mixture  of  phenyl  ethyl  ketone  and  phenylethylcarbinol,  and  ( b ) 


,  ,  ,  ,  .  ,  CPh-CHMe  CPhEfCHj  ... 

an  unsaturated  hydrocarbon,  N  I  or  I  ,  _  t  ,  which  crystal- 

C-l  n*Cjrlj>le  Cr  n  —  Cxi 

lises  in  white  leaflets  resembling  mica,  melts  at  99°,  and  boils  at  158° 
under  8  mm.  pressure.  It  forms  a  dibromide,  ClgHlsBr9,  which  is 
obtained  in  yellow  crystals,  decomposes  at  90°,  and  is  soluble  in  carbon 
disulphide.  G.  Y. 


Constitution  of  a  and  /3-Benzopinacolins.  Friedrich  Wertheimer 
(Monatsh.,  1905,  26,  1533 — 1544.  Compare  Thorner  and  Zincke, 
Abstr.,  1878,  222,  425,  874;  Lieben,  Abstr.,  1905,  i,  167).— The 
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benzopinacolins  are  obtained  in  similar  yields  by  Thorner  and  Zincke’s 
( loc .  cit.)  and  Paal’s  (Abstr.,  1884,  1167)  methods  of  preparation.  Of 
the  product  obtained  by  Paal’s  method,  20 — 25  per  cent,  consists  of 
the  a-isomeride.  Tables  are  given  showing  the  melting  points  of 
mixtures  containing  varying  amounts  of  the  a-  and  /3-isomerides  ;  that 
containing  27  per  cent,  of  a-benzopinacolin  melts  at  about  158' 6°. 

The  a-  and  /3-benzopinacolins  do  not  form  oximes,  remain  unchanged 
when  heated  with  water  at  190 — 200°,  and,  contrary  to  Delacre’s 
statement  ( Beilstein ,  III,  264),  do  not  interact  with  zinc  ethyl  at 
130 — 140°.  Tbey  are  not  oxidised  by  potassium  permanganate  in 
sulphuric  acid  solution  on  the  water-bath,  and  are  not  reduced  by 
aluminium  amalgam  and  boiling  alcohol. 

/3-Benzopinacolin  remains  unaltered  when  treated  with  zinc  dust  in 
glacial  acetic  solution,  whilst  the  same  treatment  converts  a-benzo¬ 
pinacolin  into  the  mixture  of  the  two  isomerides  melting  at  159°.  They 
do  not  form  acetyl  derivatives  when  heated  with  acetic  anhydride  and 
sodium  acetate  at  137°.  When  boiled  with  alcoholic  potassium 
hydroxide  in  a  reflux  apparatus,  a-benzopinacolin  remains  unchanged, 
whilst  the  /3-isomeride  yields  triphenylmethane  and  benzoic  acid. 
y-Benzopinacolin  must  be  an  oxide,  but  not  the  a/3-oxide,  and  may  have 


the  structure 


CHPh-CJI, 

i  i 6  4 

CPh2— o 


the  ease  with  which  a-benzopinacolin  is 


converted  into  its  /3-isomeride,  and  the  fact  that  both  yield  the  same 
tetranitro-derivative  (Biltz,  Abstr.,  1897, i, 523),  show  that  they  must  be 
similarly  constituted.  G.  Y. 


Cholesterol.  III.  Otto  Diels  and  Emil  Abderhalden  (Ber.,  1906, 
39,  884 — 890.  Compare  Abstr.,  1904,  i,  880;  Windaus  and  Stein, 
ibid.,  1010). — The  authors  have  studied  the  question  as  to  the  position 
of  the  alcohol  group  in  the  cholesterol  molecule  relatively  to  the  double 
linking.  By  the  action  of  hydroxylamine  on  cholestenone,  there  was 
formed,  in  addition  to  the  normal  oxime,  a  second  substance,  which  was 
probably  a  compound  formed  by  the  addition  of  hydroxylamine  to 
cholestenone,  the  addition  taking  place  at  the  double  linking ;  this 
behaviour  appears  to  indicate  that  cholestenone  is  an  a/3-unsaturated 
ketone,  a  view  which  the  authors  adduce  with  reserve. 

When  cholesterol  is  reduced  by  sodium  and  boiling  amyl  alcohol,  the 
reduction  takes  place  at  the  double  linking,  and  the  saturated  alcohol, 
a-cholestanol,  C27H4S0,  is  formed  according  to  the  equation  C27H460  + 
H2  =  C27H480.  Cholestenone,  when  similarly  reduced,  forms  the  isomeric 
yS-cholestanol.  Those  results  accord  with  the  supposition  that  cholesterol 
and  cholestenone  are  a/3- unsaturated  compounds.  a-Cholestanol  is 
entirely  different  from  Bondzynski  and  Humnieki’s  coprosterol.  It 
begins  to  soften  at  117 — 118°  and  melts  completely  at  126 — 127°;  when 
quickly  heated,  softening  also  begins  at  118°,  but  the  melting  is  com¬ 
plete  at  124 — 125°.  a-Cholestanol  separates  from  ethyl  alcohol,  acetone, 
or  ethyl  acetate  in  prisms  or  plates.  A  saturated  solution  in  acetic 
anhydride  gives  an  indigo-blue  coloration  with  concentrated  sulphuric 
acid.  Its  benzoyl  derivative  softens  at  126°  and  melts  at  128 — 129°. 
When  oxidised  in  glacial  acetic  acid  solution  by  chromic  acid,  a- 
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cholestanol  forms  a -cholestanone,  C27H460,  which  crystallises  in  prisms, 
softens  at  about  116°,  and  melts  at  118 — 119°. 

(3- Cholestanol ,  C27H480,  formed  by  the  reduction  of  cholestenone  by 
boiling  amyl  alcohol  and  sodium,  softens  at  about  140°  and  melts  at 
142 — 143°.  When  oxidised  in  glacial  acetic  acid  solution  by  chromic 
acid,  it  forms  (3- cholestanone ,  C27H460,  which  melts  at  128 — 129°. 

A.  McK. 

Isomorphous  Substitution  of  the  Elements  Fluorine, 
Chlorine,  Bromine,  and  Iodine  in  Organic  Molecules.  F.  M. 

Jaeger  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1906,  8,  613 — 623). — 
Methyl  p-iodobenzoate  crystallises  in  colourless  needles  melting  at  114° 
and  isomorphous  with  the  analogous  bromine  compound.  Crystallo- 
graphical  and  physical  facts  are  adduced  to  prove  that  the  three 
halogenated  esters  of  jo-benzoic  acid  are  dimorphous.  E.  F.  A. 

Methyl  Amino-^-dimethylaminobenzoate.  Fr^d^ric  Reverdin 
and  Ernest  Deletra  ( Ber .,  1906,  39,  971 — 974). — The  nitration  of 
methyl  jo-dimethylaminobenzoate  with  nitric  acid  of  sp.  gr.  1  *34  readily 
yields  a  mononitro-de rivative,  which  melts  at  71  ’5°  and  is  reduced  by  tin 
and  hydrochloric  acid  to  the  omrmo-compound,  the  hydrochloride  of 
which  forms  white  leaflets  and  melts  at  228°.  The  acetyl  compound, 
C12H1603N2,  melts  at  232°.  The  picrate  forms  yellow  crystals  and 
explodes  on  heating.  The  base  forms  a  condensation  product  with 
chlorodinitrobenzene  which  melts  and  decomposes  at  253 — 254°.  The 
base  is  readily  diazotised  and  yields  dyes  of  no  practical  interest. 

Methyl  hydroxy-p-dimethylaviinobenzoate,  C10H13O3N,  crystallises  in 
long  prisms  and  melts  at  176 '5°.  The  barium  derivative  forms  glassy, 
red  leaflets.  C.  S. 

Sulphobenzoic  Acids  and  their  Nitro-derivatives  obtained 
by  the  Action  of  Anhydrous  Nitric  Acid.  Herman  J.  Taverne 
(Bee.  trav.  chim.,  1906,  25,  50—74). — o-Sulphobenzoic  acid  crystallises 
with  3H20  and  melts  at  70°  ;  the  anhydrous  acid  melts  at  141°  (com¬ 
pare  Krannich,  Abstr.,  1901,  i,  153). 

5 -Nitro -2- sulphobenzoic  acid  is  prepared  by  dissolving  o-sulphobenzoic 
acid  in  excess  of  anhydrous  nitric  acid,  evaporating  the  excess  of  acid 
at  a  temperature  not  exceeding  50°,  and  exposing  the  residue  under 
reduced  pressure  over  sulphuric  acid.  The  pure  acid  (hydrated) 
regenerated  from  the  recrystallised  potassium  salt  melts  at  105°,  is 
soluble  in  water  and  alcohol,  slightly  so  in  ether,  and  insoluble  in 
benzene  ;  the  anhydrous  acid  is  very  hygroscopic  and  melts  at  153°.  The 
constitution  of  the  acid  was  determined  by  its  conversion  into  2-chloro- 
5-nitrobenzoic  acid  by  the  action  of  phosphorus  pentachloride,  pre¬ 
liminary  trials  with  sulphobenzoic  and  nitrosulphobenzoic  acids  having 
shown  that  this  reagent  could  safely  be  used  for  this  purpose. 

?»-Sulphobenzoic  acid  was  prepared  by  hydrolysing  ethyl  m-sulph- 
aminobenzoate  with  sulphuric  acid  or  by  sulphonating  benzoic  acid 
(compare  Gattermann,  Abstr.,  1891,  1226).  It  forms  efflorescent 
crystals  with  2H20,  melts  at  98°,  and  on  exposure  in  a  vacuous 
desiccator  slowly  becomes  anhydrous  and  then  melts  at  141°.  When 
nitrated  by  the  method  already  described,  it  yields  2-nitro-Z-sulpho- 
VOL.  xc.  i. 
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benzoic  acid,  which  may  be  identical  with  that  prepared  by  Limpricht  and 
TJslar  ( Annalen ,  1858,  106,  27).  It  crystallises  with  H20,  melts  at  96°, 
becomes  anhydrous  when  dried  in  a  vacuous  desiccator  over  sulphuric 
acid,  and  then  melts  at  159  5°.  The  constitution  of  the  acid  was 
determined  by  its  conversion  into  2  : 3-dichlorobenzoic  acid  (Seelig, 
Abstr.,  1887,  362)  by  the  action  of  phosphorus  pentachloride. 

\>-Sulphobenzoic  acid  was  prepared  either  from  p-sulphaminobenzoic 
acid  or  by  the  oxidation  of  toluene-p-sulphonic  acid.  It  forms 
efflorescent  crystals  with  3H20,  melts  at  94°,  slowly  becomes  anhydrous 
when  exposed  in  a  vacuous  desiccator  over  sulphuric  acid,  and  then 
melts  at  259 — 260°.  When  nitrated  with  anhydrous  nitric  acid  or  with 
a  mixture  of  nitric  and  sulphuric  acids,  it  yields  S-nitro-i-sulphobenzoic 
acid,  which  crystallises  with  2H20  and  melts  at  125 — 126°;  the 
anhydrous  acid  melts  at  159°  (compare  Hart,  Abstr.,  1881,  1144). 
When  treated  with  phosphorus  pentachloride,  this  yields  a  mixture  of 
3-nitro-4-chlorobenzoic  (m.  p.  179°)  and  3  : 4-dichlorobenzoic  acids 
(m.  p.  201°). 

The  analogies  observed  between  the  results  of  the  nitration  of  the 
chlorobenzoic  acids  (Montagne,  Abstr.,  1900,  i,  491)  and  the  sulpho- 
benzoic  acids,  and  the  changes  in  melting  points  of  the  members  of  the 
two  series  of  acids  resulting  from  the  introduction  of  a  nitro-group  are 
discussed  in  the  original.  T.  A.  H. 

Stereochemistry  of  the  Cinnamic  Acids.  Emil  Erlenmeyer, 
jun.  (Ber.,  1906,  39,  788 — 791.  Compare  Erlenmeyer,  Abstr.,  1883, 
196  ;  1891,  1482  ;  1896,  i,  302). — r-a-Bromo-/3-phenyl-/8  lactic  acid  is 
resolved  into  its  active  components  by  means  of  cinchonine,  the  salt 
of  the  d-acid  crystallising  out  first,  or  by  means  of  strychnine ;  the 
d -acid  melts  at  118°  and  has  [a]D  +22-6°. 

r-a-Chloro-/3-phenyl-/3-lactic  acid  and  r-dibromohydrocinnamic  acid 
are  resolved  by  means  of  strychnine.  d-a-Chloro- (3-phenyl- (3-lactic 
acid  melts  at  116°  and  has  [a]D  +26T10.  ^-Dibromohydrocinnamic 
acid  has  [a]B  -  68'3°,  and  when  boiled  with  water  yields  d-a-hvomo-(3- 
phenyl-^3  lactic  acid. 

?'-a-Iodo-/3-phenyl-/3-lactic  acid  is  resolved  by  means  of  cinchonine  ; 
the  d  acid  melts  at  122°  and  has  [a]D  +17°. 

Sodium  Z-oxyphenylacrylic  acid,  having  [a]D  -  157‘89°,  is  obtained 
by  the  action  of  aqueous  sodium  hydroxide  on  d-a-chloro-  and  on 
d-a-iodo-/?-pbenyl-/3-lactic  acids,  and  when  treated  with  hydrogen 
chloride  yields  d-/3-chloro-£-phenyl-a-lactic  acid,  meltirig  at  144°  and 
having  [a]D  —  71  *7° 

d-/?-Phenyl-/iMactic  acid,  formed  by  reduction  of  d-a-bromo-/Pphenyl- 
/3-lactic  acid,  melts  at  116°  and  has  [a]u  +19°. 

The  oily  by-product  obtained  in  Erlenmeyer  and  Lipp’s  preparation 
of  chlorophenyl-lactic  acid  (Abstr.,  1883,  992),  when  resolved  by  means 
of  strychnine,  yields  two  chlorophenyl-lactic  acids,  having  [a]D  -  16 ’6 2° 
and  13-76°  respectively.  G.  Y. 

Cinnamylideneacetic  Acid  [Styrylacrylic  Acid]  and  some  of 
its  Transformation  Products.  Arthur  Michael  and  Wightman 
W.  Garner  ( Amer .  Cheni.  J.,  1906,  35,  258 — 267). — An  improved 
method  is  described  for  the  preparation  of  a/?-dibromo-S-phenyl- 
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pentenoic  acid.  When  this  acid  (1  mol.)  is  treated  with  alcoholic  potass¬ 
ium  hydroxide  (2  mols.),  a  product  is  obtained  consisting  of  at  least 
two  bromo-S-phenylpentenoic  acids,  which  do  not  appear  to  be  stereo- 
isomerides,  as  the  melting  point  (67 — 75°)  of  the  mixture  remains 
unchanged  after  repeated  fusion.  YVhen  the  mixture  is  converted  into 
the  ethyl  ester  and  the  latter  is  boiled  with  alcoholic  potassium 
hydroxide,  a  propiolic  derivative  is  not  obtained,  but  styrylacrylic  acid 
is  produced.  Ethyl  ^phenyl- AP-pentenoate  was  obtained  as  an  oil 
boiling  at  178°  under  25  mm.  pressure,  and  was  converted  into  the 
dibromo-derivative  by  the  action  of  a  solution  of  bromine  in  carbon 
disulphide.  On  treating  this  substance  with  alcoholic  potassium 
hydroxide,  an  uncrystallisable  product  was  obtained  which  was  con¬ 
verted  into  the  ethyl  ester,  which  boiled  at  178 — 184°  under 
8 — 11  mm.  pressure,  but  suffered  decomposition,  and  was  therefore 
unsuitable  for  further  experiments. 

Fittig  (Abstr.,  1895,  i,  204)  has  shown  that  when  As-unsaturated 
acids  which  contain  an  alkyl  or  a  benzyl  group  are  boiled  with  alkali 
hydroxide,  they  are  mainly  converted  into  the  Aa-isomerides,  but 
that  the  latter  are  partly  changed  into  /3-hydroxy-acids,  which 
undei’go  partial  conversion  into  the  original  A^-acids.  If,  however, 
the  alkyl  or  benzyl  group  is  replaced  by  phenyl,  only  traces  of  the 
acid  undergo  such  a  rearrangement.  If  this  intramolecular  rearrange¬ 
ment  in  bromo-S-phenyl-A^-pentenoic  acid  precedes  the  elimination 
of  hydrogen  bromide,  the  following  change  would  occur : 

CH2Ph*CH:CH*CHBr-C02H  CH2Ph-CH2-CH:CBr*C02H. 

In  order  to  obtain  evidence  on  this  point,  a  number  of  aromatic  acids 
were  oxidised  with  potassium  permanganate  under  different  conditions. 
It  was  found  that  acids  of  the  cinnamic  acid  type,  such  as  cinnamic, 
a-bromocinnamic,  a-ethylcinnamie,  and  a-butylcinnamic  acids  invariably 
yield  benzaldehyde  when  oxidised  in  presence  of  dilute  sodium  car¬ 
bonate  or  strong  potassium  hydroxide.  Phenylacetic  acid  gives 
benzaldehyde  when  dissolved  in  dilute  sodium  carbonate,  but  does 
not  yield  the  aldehyde  in  presence  of  strong  potassium  hydroxide. 
/3-Phenylpropionic  acid  does  not  furnish  benzaldehyde  either  in  pre¬ 
sence  of  sodium  carbonate  or  alkali  hydroxide.  S-Phenyl-Aa-pentenoic 
acid  gives  the  aldehyde  in  presence  of  alkali  hydroxide,  but  the  alde¬ 
hyde  is  not  formed  by  the  oxidation  of  the  free  acid.  The  difference  in 
the  behaviour  of  /3-phenylpropionic  acid  and  S-phenyl-Aapentenoic 
acid  is  probably  due  to  the  action  of  the  alkali  hydroxide  on  the  latter, 
converting  it  partially  into  the  A^-acid,  which  yields  benzaldehyde  on 
oxidation.  The  mixture  of  bromo-acids  produced  by  the  action  of 
alcoholic  potassium  hydroxide  on  a/3-dibromo-S-phenylpentenoic  acid 
yields  benzaldehyde  when  oxidised  in  the  free  state,  and  also  in  pre¬ 
sence  of  sodium  carbonate  or  potassium  hydroxide.  It  is  suggested, 
therefore,  that  at  least  a  part  of  the  mixture  of  bromo-acids  is  con¬ 
verted  into  an  acid  in  which  the  double  linking  is  nearer  to  the  phenyl 
than  it  is  in  a  Aa-acid,  and  that  the  production  of  styrylacrylic 
acid  takes  place  without  the  intermediate  formation  of  a  propiolic 
derivative. 

/3-Phenylpropaldehyde  semicarbazone  crystallises  in  colourless  leaflets 
and  melts  at  125°.  E.  G. 
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Condensation  of  Acetylenic  Nitriles  with  Phenols.  General 
Method  of  Synthesis  of  /3-Substituted  /3-Phenoxyacrylonitriles. 
Charles  Moureu  and  I.  Lazennec  ( Compt .  rend.,  1906,  142, 
450 — 451.  Compare  this  vol.,  i,  148  ;  Moureu,  Abstr.,  1903,  i,  698  ; 
1904,  i,  286  ;  Moureu  and  Brachin,  Abstr.,  1904,  i,  811  ;  Ruhemann 
and  Beddovv,  Trans.,  1900,  77,  984,  1119  ;  Ruhemann  and  Stapleton, 
ibid.,  1179). — The  /3-substituted  /3-phenoxyacrylonitriles  are  readily 
prepared  by  heating  at  120 — 140°  a  mixture  ef  the  sodium  derivative 
of  the  phenol  and  the  acetylenic  nitrile.  (3-Phenoxy-(3-amylacrylonitrile, 
C5H11,C(OPh)lCH,CN,  boils  at  175 — 178°  under  15  mm.  pressure; 
o-tolyloxy- (3-hexyl- /3-acrylonitrile,  C6H13,C(0*C6H4Me)lCH*CN,  boils  at 
195—196°  under  15  mm.  pressure;  (3-phenoxy-(3-phenylac7'ylonitrile, 
OPlrCPlwCH’CISr,  melts  at  85 — 86°;  o -tolyloxy- (3-phenyl- (3-acrylonitrile, 
CgB^Me’O’CPhlCH'CN,  melts  at  104 — 105°;  (3-thymoxy- (3-phenyl- 
acrylonitrile,  CgHgMePr^CbCPhlCH’CN,  boils  at  226 — 229°  under 
11  mm.  pressure,  and  (3-guaiacoxy-(3-phenylacrylonitrile, 
0Me-C6H4*0-CPh:CH-CN, 

melts  at  90 — 91°.  These  compounds  are  hydrolysed  by  alcoholic 
potassium  hydroxide  to  form  the  corresponding  ketone  and  phenol, 
thus  /3-phenoxy-/3-phenylacrylonitrile  yields  acetophenone  and  phenol. 

M.  A.  W. 


Coumarins  from  m-Cresol.  K.  Fries  and  W.  Klostermann 
( Ber .,  1906,  39,  871 — 875).— Whilst  the  formation  of  coumarins  from 
phenol,  o-cresol,  or  79-cresol  and  malic  acid  or  ethyl  acetoacetate 
respectively  proceeds  with  difficulty  according  to  Pechmann’s  method, 
it  takes  place  readily  with  m-cresol. 


7 -Methylcoumarin, 


CMe’CHIC — 0“CO 

ch— ch:c-ch:ch’ 


prepared  by 


the  addition 


of  sulphuric  acid  to  a  mixture  of  m-cresol  and  malic  acid,  separates  from 
dilute  alcohol  in  needles  and  melts  at  128°.  The  authors’  observations 
with  this  substance  are  at  variance  with  those  of  Schmidt  ( Inaug . 
I)iss.,  Rostock,  1897),  who  prepared  it  by  the  Perkin  synthesis  from 
sodium  acetate  and  m-homosalicylaldehyde.  Chuit  and  Bolsing  (this 
vol.,  i,  185)  give  126°  as  the  melting  point.  When  fused  with  sodium 
hydroxide,  7-methylcoumarin  forms  4-methylsalicylic  acid,  melting  at 
•177°.  When  boiled  for  several  hours  with  sodium  ethoxide,  7-methyl¬ 
coumarin  forms  ethyl  4-methylcoumarate,  melting  at  105°,  from 
which  4-methylcoumaric  acid  is  formed  on  saponification  ;  the  latter 
separates  from  alcohol  in  needles  and  decomposes  at  195°. 

4  :  'i-Dimethylcoumarin,  C0H4O2Me2,  prepared  by  the  action  of 
sulphuric  acid  on  a  mixture  of  m-cresol  and  ethyl  acetoacetate, 
separates  from  alcohol  in  needles  and  melts  at  132°.  When  fused 
with  sodium  hydroxide,  it  forms  4-methylsalicylic  acid.  When  boiled 
for  five  hours  with  33  per  cent,  aqueous  potassium  hydroxide,  it  is 
converted  into  /3-4-dimethylcoumaric  acid,  which  separates  from  water 
in  needles  and  melts  and  decomposes  at  142°.  When  boiled  with 
sodium  ethoxide,  it  does  not  form  coumaric  acid,  but  is  converted  into 
the  compound,  C21H2203,  which  contains  a  phenolic  group  and  is 
presumably  bisdimethylhydrocoumarone  ketone. 

3  :4  :7 -Trimethylcoumarin,  prepared  by  the  action  of  sulphuric  acid 
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on  a  mixture  of  m-cresol  and  methyl  ethylacetoacetate,  separates  from 
alcohol  in  glistening  needles  and  melts  at  114°.  It  is  not  decomposed 
when  boiled  with  aqueous  potassium  hydroxide  or  with  sodium 
ethoxide.  A.  McK. 


Chlorination  of  Indigotin.  Badische  Anilin-  &  Soda-Fabrik 
(D.R.-P.  163280). — -It  is  not  possible  to  chlorinate  indigotin  by  the 
methods  employed  for  bromination,  as  decomposition  then  occurs. 
Indigo-white  and  its  homologues  may  be  chlorinated  in  strong  hydro¬ 
chloric  acid  solution,  the  temperature  not  being  allowed  to  rise  above 
20°.  To  prepare  a  monochloro-derivative,  2  mols.  of  chlorine  are 
required,  1  mol.  being  necessary  to  oxidise  the  indigo-white  to 
indigotin.  The  intermediate  formation  of  a  chloroindigo-white  may 
be  recognised,  but  the  isolation  of  this  compound  is  not  practicable. 

Chloroindigotin  forms  a  blue  powder,  dissolving  more  readily  in 
organic  solvents  than  indigotin.  It  sublimes  and  partially  decomposes 
on  heating,  and  is  reduced  by  alkali  hyposulphites.  By  the  employ¬ 
ment  of  larger  quantities  of  chlorine,  higher  chlorinated  products  may 
be  prepared.  C.  H.  D. 


New  Syntheses  of  Derivatives  of  Fluorene  and  of  Diphenyl. 

Giorgio  Errera  and  G.  La  Spada  (Gazzetta,  1905,  35,  ii,  539 — 553). 

0  rr  ^  0  ,  7.  ch:ch-c-co-c-ch:c-co0h 

— o-Hydroxyftuorenone-2-carboxyhc  acid, 


ch:ch-c- 


n  t  2 
-c-ch:c*oh 


prepared  by  the  action  of  25  per  cent,  potassium  hydroxide  solution 
on  ethyl  indandionemethenylacetoaeetate,  separates  in  yellow  needles, 
melts  and  decomposes  at  277 — 279°,  and  is  soluble  in  acetic  acid  or 
xylene  and,  to  a  slight  extent,  in  water,  alcohol,  or  light  petroleum. 
It  acts  as  a  dibasic  acid.  The  potassium,  sodium  (  -t-  213^0),  and  silver 
salts  were  prepared.  The  methyl  ester,  C15H]0O4,  crystallises  from 
xylene  in  yellow  needles  melting  at  250°  and  dissolves  slightly  in 
methyl  or  ethyl  alcohol  or  light  petroleum,  and  readily  in  dilute 
solutions  of  the  alkali  hydroxides. 

Methyl  d-methoxyJluorenone-2-carboxylate,  OMe'  C13H0O*  C02Me,  pre¬ 
pared  from  the  corresponding  hydroxy-ester  by  the  action  of  potassium 
hydroxide  solution  and  methyl  sulphate,  crystallises  from  light 
petroleum  in  yellow  needles  melting  at  169°  and  is  slightly  soluble  in 
methyl  alcohol.  The  corresponding  acid,  C15H10O4,  crystallises  from 
acetic  acid  in  minute,  yellow  needles  melting  and  decomposing  at  261° 
and  dissolves  sparingly  in  methyl  or  ethyl  alcohol  or  light  petroleum 
and,  in  larger  amount,  in  solutions  of  the  alkali  hydroxides  or  car¬ 
bonates,  yielding  orange-red  liquids. 

3-HydroxyJluorenone,  C13H70*0H,  prepared  by  maintaining  3-hydr- 
oxyfluorenone-2-carboxylic  acid  for  some  time  at  its  melting  point,  crys¬ 
tallises  from  xylene  in  minute,  yellow  needles  melting  at  228 — 229°, 
and  dissolves  sparingly  in  light  petroleum  and  readily  in  alcohol ; 
it  is  dissolved  by  concentrated  sulphuric  acid,  giving  a  violet  liquid, 
and  by  alkali  hydroxide  or  carbonates,  yielding  orange-red  solutions. 
Its  benzoyl  derivative,  C13H-0'OBz,  crystallises  from  aqueous  alcohol 
in  shining,  golden-yellow  plates  melting  at  150°.  The  acetyl  derivative, 
C13H7OOAc,  crystallises  from  alcohol  in  yellow  needles  melting  at 
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115°.  The  oxime,  C13HgONOH,  separates  from  light  petroleum  as  a 
brown,  crystalline  powder  melting  and  decomposing  at  187 — 188°,  and 
dissolves  sparingly  in  water,  readily  in  alcohol  or  acetic  acid,  and  in 
solutions  of  bases  giving  intense  orange  colorations.  The  correspond¬ 
ing  meiAozy-compound,  C^HyCPOMe,  separates  from  light  petroleum 
in  yellow,  crystalline  incrustations  melting  at  96 — 97°  and  is  readily 
soluble  in  alcohol. 

3 -Hydroxydiphenyl-^-carboxylic  acid,  0H*C12H3*C02H,  prepared  by 
the  action  of  potassium  hydroxide  on  the  potassium  derivative  of 
3-hydroxyfluorenone,  crystallises  from  water  in  needles  which  contain 
H20  and  melt  in  their  water  of  crystallisation  at  123°;  the 
anhydrous  acid  melts  at  147°.  It  dissolves  in  alcohol  or 
light  petroleum.  The  acid  dissolves  in  cold  concentrated  sulphuric 
acid,  giving  a  colourless  liquid  which  rapidly  becomes  violet  and,  on 
dilution  with  water,  deposits  3-hydroxyfluorenone.  The  sodium, 
potassium,  silver,  and  calcium  ( +  3H20)  salts  are  described. 

3 -Hydroxydiphenyl,  C12H9*OH,  prepared  by  the  dry  distillation  of  a 
mixture  of  calcium  3-hydroxydiphenyl-6-earboxylate  and  slaked  lime, 
crystallises  from  light  petroleum  in  shining,  white  needles  melting  at 
75°  and  boils  above  300° ;  it  dissolves  in  cold  alkali  hydroxide 
solutions,  in  hot  alkali  carbonate  solutions,  in  water  sparingly,  and 
in  alcohol  or  light  petroleum  more  readily.  The  benzoyl  derivative, 
012H9*0Bz,  crystallises  from  alcohol  in  silvery  plates  melting  at 
60—61°.  T.  H.  P. 

Butadiene  Compounds.  XV.  Colour  of  Methoxy-derivatives 
of  Mono-,  Di-,  and  Tri-phenylfulgides.  Hans  Stobbe  ( Ber .,  1906, 
39,  761 — 769.  Compare  Abstr.,  1904,  i,  589,  672  ;  this  vol.,  i,  22,  91, 
183). — The  following  table  gives  the  colours  of  the  fulgides  and  the 
wave-lengths  of  the  spectrum ;  the  first  number  denotes  the  beginning 
of  the  visible  absorption,  the  following  number  the  commencement  of 
total  absorption  in  Nj 32  solution  in  chloroform  : 


a-p-Methoxyphenyl-S8-dimethylfulgide  . . . 

..  Yellow 

446 

436 

8- Phenyl- a-jo-methoxyphenylfulgide  . 

. .  Orange 

494 

479 

88-Diphenyl-a-p-methoxyphenylfulgide  ... 

..  Orange-red 

539 

521 

a-o-Methoxyphenyl-88-dimethylfiilgide  ... 

..  Yellow 

443 

428 

88-DiphenyI-a-o-methoxypheny  lfulgide  . . . 

Dark  red 

534 

527 

a-Phenyl-55-dimethylfulgide . 

..  White  or  light 

418 

412 

yellow 

a8- Diphenylfulgide . 

..  Citron -yellow 

456 

448 

a68-Triphenylfulgide  . 

..  Orange-red 

537 

513 

The  colour  of  the  fulgides  is  not  influenced  by  replacing 

the 

methoxy- 

by  the  ethoxy-group. 

[  W  ith  Alfred  Lenzner.  ] — a-^-Methoxyphenyl-h^-dhnethylfulgenic 
acid,  0Me,CGH4’CHIC(C02H),C(C02H)!CMe2,  from  anisaldehyde  and 
ethyl  dimethylitaconate,  forms  small,  white  crystals  and  melts, 
decomposes,  and  turns  yellow  at  226 — 227°.  The  fulgide,  C15H1404, 
melts  at  114'5°. 

a-o-Methoxyphenyl-hb-dimethylfulgenic  acid,  C45H1(305,  from  o-methoxy- 
benzaldehyde  and  ethyl  dimethylitaconate,  melts  and  decomposes  at 
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200°.  The  fulgide,  C15H1404,  melts  at  97’5°  and  separates  from  carbon 
disulphide  in  glassy,  yellow  crystals  which  contain  carbon  disulphide 
and  effloresce  rapidly  in  the  air. 

[With  Karl  Kautzsch  and  Til.  Badeniiausen.] — 8-Phenyl- 
a-’p-methoxyphenyl/ulgG'nic  acid  is  obtained  from  anisaldehyde  and 
diethylphenylitaconate  and  is  white.  The  fulgide,  C19H1404,  melts  at 
144 — 147°. 

[With  Rudolf  Nettel.] — ^-Diphenyl-a-'p-methoxyphenylfulgenic 
acid,  C23H90O5,  from  anisaldehyde  and  ethyl  diphenylitaconate, 
separates  from  chloroform  or  benzene  in  white  crystals  containing 
1  mol.  of  the  solvent,  the  former  compound  melting  and  decomposing 
at  211°.  The  sodium  and  barium  salts  are  described.  The  fulgide, 
C.25H1804,  melts  at  194°. 

a-o-Ethoxytriphenylfulgenic  acid,  C26H2205,  from  o-ethoxybenzalde- 
hyde  and  ethyl  diphenylitaconate,  forms  yellow  crystals  containing 
C3HfiO.  The  sodium  salt  is  described.  The  fulgide,  C2(5H20O4,  melts 
at  181°,  is  stable  towards  water,  and  yields  salts  of  the  fulgenic  acid  by 
treatment  with  alkalis  or  piperidine. 

[With  Erich  Benary.] — M-Diphenyl-a-o-methoxyphenylfulgenic  acid, 
C25H20O5,  from  o-methoxybenzaldehyde  and  ethyl  diphenylitaconate, 
turns  red  at  205°,  melts  and  decomposes  at  229 — 231°,  and  separates 
from  alcohol  in  yellow  prisms  which  contain  C2H60  and  slowly 
effloresce  in  the  air.  The  sodium  salt  is  described.  The  fidgide, 
C25H1804,  softens  and  melts  at  200°.  O.  S. 


Butadiene  Derivatives.  XVI.  Anomalies  in  the  Synthesis 
of  Fulgenic  Acids.  Hans  Stobbe  and  Th.  Badenhausen  (Ber , 
1906,  39,  769 — 772). — When  benzaldehyde  is  condensed  with  ethyl 
yy-diphenylitaconate  in  alcoholic  solution  containing  sodium  ethoxide, 
aSS-triphenylfulgenic  acid  is  obtained  (Abstr.,  1904,  i,  672),  but  on 
attempting  to  prepare  the  latter  acid  by  the  interaction  of  benzo- 
phenone,  ethyl  phenylitaconate,  and  sodium  ethoxide  in  ethereal 
solution,  a  lactonic  acid,  which  is  either  y-diphenyl-a-benzylidenepara - 

conic  acid,  CHPhlCK^Q^QQ  j^^>CPh2,  or  y-phenyl-a-diphenyl- 


QQ  _ _ 

methyleneparaconic  acid,  CPh2!C<^Qj^QQ  -g^^>CHPh,  is  produced. 

It  crystallises  from  chloroform  or  60  per  cent,  acetic  acid  in  white 
needles,  melts  at  203 — 205°,  gives  benzophenone  on  oxidation  with 
potassium  permanganate,  and  is  converted  into  aSS-triphenylfulgenic 
acid  by  boiling  for  two  hours  with  alcoholic  sodium  hydroxide  or 
ethoxide.  a8S-Triphenylfulgenic  acid,  however,  cannot  be  converted 
into  the  lactonic  acid  by  heating  it  with  acetic  anhydride  containing  a 
few  drops  of  sulphuric  acid. 

The  production  of  a  lactonic  acid  under  the  conditions  stated  shows 
that  the  fulgenic  acid  syntheses  probably  take  place  through  the  inter¬ 
mediate  formation  of  a  derivative  of  paraconic  acid  as  in  the  normal 
Fittig  syntheses.  In  most  cases,  the  paraconic  acid  is  converted  into 
the  corresponding  fulgenic  acid  by  the  action  of  the  sodium  ethoxide 
used  in  the  syntheses.  W.  A.  D. 
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Lichens  and  their  Characteristic  Constituents.  X.  Oswald 
Hesse  (J.  pr.  Chem.,  1906,  [ii],  73,  113—176). — The  author  claims 
priority  for  the  name  chrysocetraric  acid  for  the  acid  ClflH10Ofl 
(Abstr.,  1895,  i,  299).  Zopf’s  pinastric  acid  (Abstr.,  1895,  i,  297  ; 
1905,  i,  212)  was  not  a  pure  substance. 

The  formula  C28H2207,  but  not  Zopf’s  formula  (ClsH10O3),  for 
rhizocarpic  acid  is  in  agreement  with  the  conversion  of  the  acid  into 
nor-rhizocarpic  acid  (Abstr.,  1899,  i,  384),  or,  when  heated  with  an 
excess  of  baryta  in  a  sealed  tube  at  120°,  into  alcohol,  carbon  dioxide, 
and  phenylacetic  acid. 

Usnea  longissima,  from  Amani,  in  German  East  Africa,  contains 
ramalic,  <i-usnic,  and  dirhizonic  acids. 

Dirhizonic  acid,  C18H1R05(0Me)2,  crystallises  in  small,  white  needles, 
melts  and  decomposes  at  189°,  is  readily  soluble  in  ether,  alcohol, 
acetone,  or  glacial  acetic  acid,  and  dissolves  in  dilute  alkali  hydroxides  ; 
the  alcoholic  solution  is  optically  inactive  and  gives  a  blue  coloration 
with  ferric  chloride,  but  not  with  bleaching  powder.  On  prolonged 
boiling  with  aqueous  baryta,  the  acid  yields  betorcinol  methyl  ether 
and  carbon  dioxide  ;  the  residue  from  the  methoxyl  determination 
contains  betorcinol.  The  potassium  (2H00),  sodium  (2H00),  barium 
(2H20),  calcium  (3H20),  and  copper  salts  are  described. 

The  substance  observed  previously  in  Usnea  barbata  var.  hirta,  and 
termed  usnarin,  is  now  found  to  be  identical  with  atranorin.  A 
specimen  of  this  lichen  from  the  island  of  St.  Thomas,  in  the  Gulf  of 
Guinea,  contained  d-usnic  and  usnaric  acids  and  santhomic  acid, 
CnH1404,  which  crystallises  in  colourless,  glistening  prisms  or  delicate, 
white  needles,  melts  and  decomposes  at  166°,  is  moderately  soluble  in 
water,  and  in  alcoholic  solution  gives  with  ferric  chloride  a  bluish- 
black,  with  bleaching-powder  a  bluish- violet,  coloration. 

A  specimen  of  Usnea  barbata  var.  hirta,  from  the  east  coast  of  Madras, 
contained  d-usnic,  usnaric,  usnarinic,  barbatic,  and  hirtaic  acids. 

Usnarinic  acid,  CQH10O4,  forms  a  colourless  or  slightly  yellow, 
granular  powder,  assumes  a  brown  colour  at  200°,  decomposes  and 
chars  at  240°,  has  a  bitter  aftertaste,  is  readily  soluble  in  hot  alcohol  or 
glacial  acetic  acid,  and  with  ferric  chloride  gives  a  dark  brownish-red 
coloration  ;  on  addition  of  a  drop  of  moderately-concentrated  potassium 
hydroxide,  the  acid  becomes  yellow,  changes  to  red,  dissolves  in  water, 
and  on  acidification  yields  a  red,  flocculent  precipitate  ;  with  concen¬ 
trated  sulphuric  acid,  usnarinic  acid  gives  a  yellow  coloration  changing 
to  red.  The  ammonium,  potassium,  and  sodium  salts  are  gelatinous. 

Hirtaic  acid,  C^H^O^OMe,  crystallises  in  small,  colourless,  rhombic 
leaflets,  sinters  at  130°,  melts  at  136 — 137°,  is  readily  soluble  in  ether, 
alcohol,  acetone,  glacial  acetic  acid,  or  concentrated  aqueous  potassium 
hydroxide,  carbonate,  or  hydrogen  carbonate,  and  gives  a  brownish-red 
coloration  with  ferric  chloride.  The  potassium,  barium ,  calcium,  and 
silver  salts  are  gelatinous.  With  concentrated  sulphuric  acid,  hirtaic 
acid  gives  a  yellow  coloration,  becoming  red  on  warming  ;  when  heated 
with  concentrated  nitric  acid,  it  forms  a  yellow  nitro-derivative,  and 
when  boiled  with  hydriodic  acid  yields  methyl  iodide  and  norhirtaic 
acid. 

Usnea  barbata  var.  Jlorida,  from  cinchona  bark  from  the  east  coast 
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of  Madras,  contains  barbatic  acid  together  with  traces  of  usnaric  and 
(Z-usnic  acids. 

Alectoria  implexa,  obtained  from  the  Tarnovaner  Wald,  near  Gbrz, 
contains  atranorin  and  an  acid  which  crystallises  in  small  nodules, 
melts  and  decomposes  at  about  178°,  and  is  not  alectoric  acid. 

Contrary  to  Zopf’s  statement  (Abstr.,  1901,  i,  1020),  Cornicularia 
aculeata  contains  rangiformic  acid. 

Roccella  phycopsis,  from  Paximadi  Island  (Crete),  contains  erythrin, 
oxyrocoellic  and  oxalic  acids,  and  Z-erythritol. 

Erythrin,  the  chromogen  of  Roccella  monlagnei,  R.  fuciformis ,  R. 
peruensis,  and  R.  physopsis ,  is  the  ester  of  erythritol  and  lecanoric 
acid.  Erythric  acid,  the  chromogen  of  Aspicilia  calcarea  farinosa,  is 
erythrolecanoric  acid, 

C4H0(OH)s-O*C6H2Me(0H)-CO-O'OflH2Me(OH)-CO2H. 

Roccella  peruensis  (R.  frutectosa  ;  R.  cacticola )  has  been  re-examined 
and  found  to  contain  erythrin,  erythritol,  and  oxalic  acid. 

Cetraria  islandica,  from  the  Cavalljoch  in  the  Vorarlberg,  contains 
proto-a-lichesteric  acid.  The  same  lichen  from  the  Stubaital,  in  the 
Tyrol,  contains  protolichesteric  and  proto-a-lichesteric  acids.  When 
these  acids  are  dissolved  in  dilute  potassium  hydroxide  and  a  current 
of  carbon  dioxide  passed  through  the  solution,  proto-a-lichesteric  acid 
is  precipitated  first. 

The  comparison  of  triethylprotocetraric  acid  with  cetraric  acid  has 
been  repeated,  and  the  identity  of  the  two  acids  confirmed  (see  Abstr., 
1905,  i,  139).  When  heated  with  97  per  cent,  alcohol  containing  a 
couple  of  drops  of  sulphuric  acid  in  a  sealed  tube  at  100°,  cetraric 
acid  yields  carbon  dioxide  and  triethylcetrol,  which  forms  a  blue  solu¬ 
tion  in  alcohol  and  separates  as  a  greenish-blue,  amorphous  precipitate 
on  dilution  with  water. 

Parmelia  tinctorum,  from  the  Regenwald  in  Amani,  German  East 
Africa,  contains  atranorin  and  2|  per  cent,  of  lecanoric  acid. 

Contrary  to  Zopf’s  statement  (Abstr.,  1905,  i,  790),  conspersaic 
acid  from  P.  conspersa  is  not  identical  with  salazinic  acid. 

Ochrolechia  pallescens  (y)  par  ell  a,  from  Orcival,  in  Auvergne,  contains 
parellic  aod  ochrolechiasic  acids  in  the  proportion  1:7  or  8.  Ochro¬ 
lechiasic  acid,  C2,2H140<„  melts  at  282°  and  does  not  contain  a  methoxyl 
group;  the  barium  and  calcium  salts  crystallise  in  small  needles; 
the  potassium  salt  forms  colourless  needles.  The  acid  is  precipitated 
unchanged  on  acidification  of  its  freshly-prepared  solution  in  dilute 
potassium  hydroxide,  but  after  some  minutes  it  is  converted  into 
ochric  acid,  which  crystallises  in  concentric  aggregates  of  stout  prisms, 
melts  and  evolves  carbon  dioxide  at  230°,  and  gives  a  violet  coloration 
with  ferric  chloride  or  a  yellow  coloration  with  bleaching  powder,  and 
when  warmed  with'  concentrated  sulphuric  acid  becomes  yellow  and 
finally  dark  brown. 

Sterile  Pertusaria  lactea,  from  Orcival,  in  Auvergne,  contains  leca¬ 
noric  acid,  ochrolechiasic  acid,  which  may  be  identical  with  Zopf’s 
violaric  acid  (Abstr.,  1905,  i,  212),  traces  of  parellic  acid,  paric  acid, 
and  an  acid  which  melts  at  286°  and  resembles  ochrolechiasic  acid. 

Hamatomma  coccineum  var.  %  from  a  wall  near  Wildbad,  contains 
■coccic  acid,  atranorin,  zeorin  melting  at  236°  (m.  p.  247 — 252°;  Zopf, 
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Abstr.,  1896,  i,  104),  and  hydrohamatommin,  C10H18O,  which  crys¬ 
tallises  in  delicate,  white  needles,  melts  at  101°,  is  tasteless,  dissolves 
readily  in  alcohol,  ether,  chloroform,  or  glacial  acetic  acid,  is  neutral, 
gives  with  concentrated  sulphuric  acid  a  red  coloration,  becoming 
blackish-brown  when  warmed,  and  when  shaken  with  chloroform  and 
sulphuric  acid  colours  the  acid  brown,  the  chloroform  red. 

Atranorin  is  a  condensation  product  of  betorcinol  methyl  ester 
with  hamatommic  acid,  CO2Me*C8HsO2,CO*C8H0O3.  Contrary  to  the 
statement  of  Zopf  (Abstr.,  1905,  i,  212),  Pulveraria  chlorina  [ Lepraria 
(Lepra)  chlorina ]  contains  small  amounts  of  lepraric  acid.  It  does  not 
give  a  coloration  with  alcoholic  potassium  hydroxide.  L.  xanthina, 
a  sterile,  yellow  lichen,  obtained  from  Gampertonatal  in  the  Vorarl- 
berg,  contains  physcion  and  gives  a  red  coloration  with  potassium 
hydroxide. 

L.  latebrarum,  obtained  from  the  porphyrite  cliff  behind  the  old 
castle  in  Baden-Baden,  contains  atranorin,  an  indifferent  substance 
crystallising  in  needles,  leprariaic  and  oxyroccellic  acids,  and  neobraric 
acid,  which  melts  at  a  few  degrees  higher  than  oxyroccellic  acid. 

The  action  of  dilute  potassium  hydroxide  on  parellic  acid, 
C02Me-CjyH110s(C0sH)„ 

leads  to  the  formation  of  paric  acid ,  CO2Me-C13H10O4'CO2H,  which 
crystallises  in  stout,  colourless  prisms,  melts  and  decomposes  at  about 
230°,  gives  with  ferric  chloride  an  intense  blue,  with  bleaching  powder 
a  yellow  coloration,  and  when  boiled  with  aqueous  baryta  yields  carbon 
dioxide  and  parinic  acid,  C^H^O^COgH.  This  crystallises  in  delicate 
glistening  needles  containing  H20,  commences  to  become  brown  at 
215°,  decomposes  at  225°,  reddens  litmus  in  alcoholic  solution,  and 
dissolves  in  concentrated  sulphuric  acid,  forming  a  yellow  solution 
which  becomes  deep  yellow.  The  ammonium  salt  forms  small  needles ; 
the  barium  salt,  (014H110(.)2Ba,4H20,  crystallises  in  small,  yellow 
needles.  G.  Y. 

Two  Homosalicylaldehydes  derived  from  m-Cresol.  Ph. 
CfliuiT  and  Fa.  Bolsing  (Bull.  Soc.  chim.,  1906,  [iii],  35,  129 — 143). — 
Tiemann  and  Schotten’s  supposed  w-homosalicylaldehyde  (Abstr.,  1878, 
875)  has  been  found  by  the  authors  to  consist  of  a  mixture  of  two 
homosalicylaldehydes,  which  may  be  separated  by  recrystallisation  of 
the  mixed  oximes  from  benzene  or  carbon  disulphide,  or  by  fractional 
distillation  with  steam  from  an  aqueous  solution  of  sodium  carbonate, 
or  by  fractional  crystallisation  of  the  calcium  or  barium  derivatives 
of  the  aldehydes  from  warm  water. 

a-m -Homosalicylaldehyde  [Me  :  OH  :  COH  =1  :  3  :  4  ]  crystallises  in 
flattened,  colourless  needles  from  alcohol,  has  an  odour  recalling  that 
of  salicylaldehyde,  melts  at  59 — SO’S0,  boils  at  220-8°  under  726  mm. 
pressure,  and  is  slightly  soluble  in  cold  alcohol  or  warm  water.  It 
gives  a  violet  coloration  with  ferric  chloride  and  yellow  with  alkalis ; 
the  sodium  hydrogen  sulphite  compound  is  crystalline  and  is  decomposed 
by  warm  water.  The  sodium,  potassium,  calcium,  and  barium  deriv¬ 
atives  were  prepared.  The  oxime  crystallises  from  50  per  cent, 
alcohol  in  colourless  spangles,  melts  at  108 '5 — 109°,  and  is  readily 
soluble  in  alcohol  or  benzene,  and  nearly  insoluble  in  light  petroleum. 
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The  phenylhydrazone  forms  colourless,  pearly  spangles  from  alcohol 
and  melts  at  160 — 160 ’5°.  The  semicarbazone  crystallises  from 
alcohol,  in  which  it  is  sparingly  soluble,  in  colourless  spangles,  which 
assume  a  rose  tint  on  exposure  to  light,  melt  at  254°,  becoming  solid 
and  re-melting  at  272°. 

The  methyl  ether  is  best  prepared  by  the  action  of  methyl  iodide 
(metliylation  is  incomplete  when  methyl  sulphate  is  used)  ;  it  forms 
colourless  needles,  melts  at  42 — 43°,  boils  at  263 — 264°  under  720  mm. 
pressure,  has  a  feeble  odour  in  the  cold,  and  gives  no  coloration  with 
ferric  chloride  ;  its  oxime  melts  at  122  8 — 123*5°.  When  fused  with 
potassium  hydroxide,  the  ether  undergoes  demethylation,  yielding 
a-m-homosalicylic  acid.  When  oxidised  with  potassium  permanganate, 
it  furnishes  3-methoxyterephthalic  acid.  The  dimethyl  ester  of  the 
latter  melts  at  71 '5°,  not  65°,  as  given  by  Baeyer  and  Tutein  (Abstr., 
1889,  1180). 

/ 3-m- Homosalicylaldehyde  [Me  :  OH  :  COH  =1  :  3  : 2]  crystallises  in 
long,  colourless  needles  from  water,  melts  at  31*4 — 3T9°,  boils  at 
228,6°  under  728  mm.  pressure,  and  is  readily  soluble  in  benzene, 
slightly  so  in  ether.  It  gives  a  violet  coloration  with  ferric  chloride, 
yellow  with  alkalis,  and  forms  with  sodium  hydrogen  sulphite  a 
solid  additive  product,  which  is  decomposed  by  hot  water.  The  sodium, 
potassium,  calcium,  and  barium  derivatives  are  crystalline.  The  oxime 
melts  at  111 — '112°  and  is  readily  soluble  in  alcohol;  the  phenyl¬ 
hydrazone  forms  bright  yellow  spangles  and  melts  at  170*2°  to 
171*4°,  and  the  semicarbazone  colourless  leaflets  melting  at  214°  and 
re-melting  at  244°. 

The  methyl  ether  crystallises  from  light  petroleum  in  colourless 
leaflets,  which  become  yellow  on  exposure  to  light,  and  melts  at 
41*5 — 42°.  It  gives  no  coloration  with  ferric  chloride.  The  oxime 
separates  from  water  in  colourless  needles  and  melts  at  118*5 — 119*5°. 
On  oxidation  with  permanganate,  the  methyl  ether  yields  3-methoxy-o- 
toluic  acid  [Me  :  COaH  :  OMe  =  1  :  2  :  3].  This  crystallises  from  water 
in  colourless,  flattened  needles,  melts  at  139°,  and  gives  no  coloration 
with  ferric  chloride.  The  methyl  ester  is  liquid.  T.  A.  H. 

cycfoHexylacetone.  Paul  Freundler  ( Compt .  rend.,  1906,  142, 
343 — 345.  Compare  Abstr.,  1905,  i,  890). — Magnesium  hexahydro- 
benzyl  iodide  condenses  with  acetaldehyde  to  form  a-c^cfohexyl-/?-propyl 
alcohol,  which,  on  oxidation,  yields  cycfohexylacetone  (Bouveault, 
Abstr.,  1904,  i,  61).  Hexahydrobenzyl  iodide,  CdH11*CH2I,  prepared 
by  the  action  of  phosphorus  tri-iodide  or  red  phosphorus  and  iodine 
on  the  corresponding  alcohol,  boils  at  97 — 99°  under  18 — 19  mm. 
pressure.  a-cjc\oHexylisopropyl  alcohol,  C6H11'CH2*CHMe(OH),  is 
a  liquid  with  an  agreeable  odour,  boiling  at  201 — 202°  under  normal 
pressure  and  sparingly  soluble  in  water.  cycloHexylacetone , 
C6Hu*CH2*COMe,  boils  at  197°  and  has  an  odour  similar  to  that  of 
camphor ;  the  hydrogen  sulphite  is  sparingly  soluble  and  the  semi¬ 
carbazone  melts  at  182*5°.  M.  A.  W. 

Fluorogen  Groups.  A  Contributio  to  the  Theory  of 
Partial  Valencies.  Hugo  Kauffmann  ( Annalen ,  1906,  344, 
30 — 77.  Compare  Abstr.,  1905,  i,  280  ;  Kauffmann  and  Beisswenger, 
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ibid.). — Fluorescent  substances  contain  two  groups  of  different 
functions,  one  of  which  is  the  cause  of  fluorescence  and  has  been 
termed  the  fluorogen ;  the  name  “  luminophore  ”  is  now  proposed  for 
the  other  group,  which  is  the  source  of  luminescence.  In  aromatic 
compounds,  the  luminophore  is  the  benzene  ring,  the  activity  of 
which  varies  with  the  nature  and  number  of  the  substituting  groups 
present,  being  greatest  for  y?-diaminobenzene  and  dimethylaniline,  and 
moderate  for  aniline  and  quinol  and  its  ethers.  Luminescence  is 
produced  by  the  action  of  radium  rays  or  of  Tesla  rays  (compare 
Kauffmann,  Abstr.,  1904,  ii,  691).  Tables  are  given  of  the  compara¬ 
tive  results  obtained  with  derivatives  of  y?-dimethoxybenzene,  by 
determining  the  distance  at  which  5  mg.  of  radium  bromide  cause 
luminescence  with  and  without  the  intervention  of  a  sheet  of  zinc. 
Those  derivatives  of  ^dimethoxybenzene  which  are  fluorescent  contain 
as  substituting  group  the  unsaturated  carbonyl,  carboxyl,  or  cyanogen 
group,  or  a  group  containing  an  ethylene  linking.  These  fluorogens 
are  also  chromophores,  but  fluorescence  is  not  caused  always  by  the 
presence  of  a  chromophoric  group,  probably  because  strong  chromophores 
interfere,  with  the  luminophoric  activity  of  the  benzene  ring ;  thus, 
highly  coloured  derivatives  of  jo-dimethoxybenzene  are  only  slightly 
luminescent.  The  fluorescence  of  a  substituted  jo-dimethoxybenzene 
containing  the  grouping  C6Hg(OMe)2*C11  *C12 ,  is  lessened  or  hindered  by 
the  introduction  of  a  phenyl  group  in  position  l1,  but  is  increased  by  a 
phenyl  group  in  position  l2.  This  is  explained  by  means  of  Thiele’s 
theory  of  partial  valencies,  and  the  conclusion  drawn  that  a  carbonyl 
group,  or  a  group  containing  an  ethylene  linking,  functions  as  a 
fluorogen  the  more  strongly  the  more  the  partial  valencies  of  the 
group  are  rendered  inactive  by  the  partial  valency  of  the  luminophore  or 
benzene  ring. 

[With  Adolf  Grombach.] — 2  : 5 - Dimethoxybenzophenone,  C15H1403, 
is  formed  together  with  a  small  quantity  of  5-hydroxy-2-methoxy- 
benzophenone  by  the  action  of  benzoyl  chloride  on  p-dimethoxybenzene 
in  carbon  disulphide  solution  in  presence  of  aluminium  chloride  ;  it 
separates  from  methyl  alcohol  or  light  petroleum  in  yellow  crystals, 
melts  at  51°,  boils  at  225°  under  30  mm.  pressure,  is  readily  soluble  in 
most  solvents,  dissolves  without  decomposing  in  concentrated  sulphuric 
acid,  forming  a  brownish-red  solution,  and  yields  benzoic  acid  and 
yj-dimethoxybenzene  when  fused  with  potassium  hydroxide.  The 
pfienylhydrazone,  C6H3(OMe)2*CPhIN2HPh,  formed  by  shaking  the 
dimethyl  ether  with  phenylhydrazine  in  glacial  acetic  acid  solution, 
separates  from  alcohol  in  white  crystals  and  melts  at  126°.  When 
boiled  with  hydroxylamine  hydrochloride  in  alcoholic  solution,  the 
dimethyl  ether  yields  two  stereoisomeric  oximes  :  the  oxime 
C6H3(OMe)2-C-Ph 
N-OH 


melts  at  136°  and  is  less  soluble  in  aqueous  sodium  hydroxide,  than 

C0H3(OMe)2*  C  'Ph  ,  .  , 
the  more  strongly  acid  stereoisomende,  a  ' I  i  ,  which 
&  J  OH-N 

melts  at  120°. 

5-Hydroxy-2-methoxybenzophenone,  C14H1203,  formed  by  hydrolysis 
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of  the  dimethyl  ether  with  aluminum  chloride  at  70 — 80°,  or  with 
boiling  concentrated  hydriodic  acid,  separates  from  alcohol  in  large, 
stout,  yellow  crystals,  melts  at  78°,  and  when  shaken  with  methyl 
sulphate  and  aqueous  sodium  hydroxide  yields  the  dimethyl  ether. 
The  plienylhydrazone,  OH‘C6H8(OMe)*CPh!N2HPh,  formed  by  the 
action  of  phenylhydrazine  on  the  monomethyl  ether  in  glacial  acetic 
acid  solution,  crystallises  from  alcohol  in  colourless  needles  and  melts 
at  144°. 

2  :  5 -Dimethoxybenzophenone  dichloride  (2  :  5 -dimethoxydiphenyldi- 
chloromethane),  C0H3(OMe)2*CPhCl2,  is  formed  by  the  action  of 
phosphorus  pentachloride  on  2  : 5-dimethoxybenzophenone  on  the 
water-bath  ;  it  crystallises  in  colourless  prisms,  decomposes  gradually 
on  exposure  to  air,  is  moderately  stable  towards  cold  water,  but  is 
hydrolysed  rapidly  by  boiling  water,  and  gives  an  intense  green 
coloration  with  aluminium  chloride  in  benzene  solution.  When 
heated  with  aniline,  it  forms  2  : 5 -dimethoxybenzophenonephenylimine, 
CPh(OMe)2*C6H3!NPh,  which  crystallises  from  alcohol  in  long,  lemon- 
yellow  needles,  melts  at  146°,  and  is  hydrolysed  by  cold  dilute  hydro¬ 
chloric  acid,  with  formation  of  aniline  and  dimethoxybenzophenone. 

i'-Dimelhylamhio-S  :  5-dimethoxytriphenylmethane, 
CGH3(OMe)2*CHPh*C6H4*NMe2, 

is  prepared  by  heating  2  :  5-dimethoxybenzophenone  dichloride  with 
dimethylaniline  on  the  water-bath  ;  it  separates  from  alcohol  in  colour¬ 
less  crystals,  melts  at  112°,  and  is  soluble  in  dilute  mineral  acids. 

When  reduced  with  zinc  dust  in  boiling  glacial  acetic  acid  solution, 
2  :  5-dimethoxybenzophenone  yields  the  pinacone, 

CGH3(OMe)2’CPh(OH)*CPh(OH)'C6H3(OMe)2, 
which  crystallises  in  long,  glistening,  silky  needles  and  melts  at  162°. 

2  : 5-]Jimethoxydiphenylethylcarbi?iol,  C6H3(OMe)2*CEtPh*OH,  is 
prepared  by  the  action  of  dimethoxybenzophenone  on  magnesium  ethyl 
bromide  and  treatment  of  the  product  with  ice-water  ;  it  separates 
from  light  petroleum  in  large,  transparent  crystals,  melts  at  56°,  boils 
at  230°  under  30  mm.  pressure,  is  readily  soluble  in  ether,  chloroform, 
carbon  disulphide,  acetone,  glacial  acetic  acid,  or  benzene,  gives  a  dark 
blue  coloration  with  concentrated  sulphuric  acid  or  phosphoric  acid, 
and  when  boiled  with  60  per  cent,  sulphuric  acid  decomposes  and 
forms  a  solution  with  violet  fluorescence.  When  treated  with 
hydrogen  chloride  in  ethereal  solution  cooled  by  ice,  the  carbinol 
yields  the  chloride  as  an  oily  liquid,  which,  when  heated  on  the  water- 
bath,  loses  hydrogen  chloride  and  forms  2  : 5 -dimethoxy-aa- diphenyl- 
propylene,  C6H3(OMe)2'CPhlCHMe ;  this  is  formed  also  by  boiling 
the  carbinol  with  acetyl  chloride  in  benzene  solution  in  a  reflux 
apparatus.  It  is  a  liquid  which  boils  at  198°  under  12  mm.  pressure, 
gives  a  bluish-violet  coloration  with  concentrated  sulphuric  acid,  and 
decomposes,  forming  a  solution  with  intense  violet  fluorescence,  when 
boiled  with  60  per  cent,  sulphuric  acid.  With  bromine  in  chloroform 
solution,  it  forms  an  unstable  dibromide,  which  on  evaporation  loses 
hydrogen  bromide  and  yields  the  6romo-derivative, 
C6H3(OMe)2-CPh:CMeBr  • 

this  ciystallises  from  light  petroleum  and  melts  at  81 '5°. 

2  :  5 -Dimethoxydiphenylmethylcarbinol,  C0H3(OMe)2*CPhMe'OH,  is 
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prepared  in  the  same  way  as  the  ethylcarbinol ;  it  separates  from  light 
petroleum  in  transparent  crystals,  melts  at  65°,  is  readily  soluble  in 
most  solvents,  and  gives  a  blue  coloration  with  concentrated  sulphuric 
acid.  When  treated  with  hydrogen  chloride,  it  yields  2  : 5-dimethoxy- 
a-phenylstyrene,  C6H3(OMe)2,CPh.‘CH2,  which  is  obtained  as  a  light 
yellow  oil  boiling  at  206 — 207°  under  21  mm.  pressure.  It  dissolves  in 
benzene  or  acetone,  formiDg  a  solution  with  slight  fluorescence,  and 
with  bromine  in  chloroform  solution  forms  a  dibromide  which  readily 
loses  hydrogen  bromide. 

2  :  5-Dimethoxydiphenylbenzylcarbinol, 

C6H3(OMe)2*CPh(CH2Ph)*OH, 

crystallises  from  alcohol  in  long,  white  needles,  melts  at  110°,  is 
readily  soluble  in  carbon  disulphide,  chloroform,  or  benzene,  and  gives 
a  greenish-brown  coloration  with  concentrated  sulphuric  acid. 

2:5  -Dimethoxyphenylstilbene,  CfiH3(OMe)2*CPh!CHPh,  separates 
from  light  petroleum  in  large,  white  crystals,  melts  at  82 ’5°,  and  is 
sparingly  soluble  in  alcohol  or  light  petroleum,  but  is  readily  so  in 
the  other  ordinary  solvents.  It  unites  with  bromine  to  form  a 
dibromide ,  which  readily  loses  hydrogen  bromide,  forming  the  bromo- 
derivative,  C6H3(OMe)2*CPhICPhBr ;  this  crystallises  from  a  mixture 
of  benzene  and  light  petroleum  and  melts  at  118°. 

2  : 5 -JDimethoxytr.iphenylcarbinol,  C6H3(OMe)2,CPh2*OH,  is  prepared 
by  the  action  of  magnesium  phenyl  bromide  on  dimethoxybenzo- 
phenone  or  on  ethyl  2  :  5  -dimethoxy  benzoate  ;  it  crystallises  from 
alcohol,  melts  at  141°,  is  readily  soluble  in  chloroform,  benzene,  or 
glacial  acetic  acid,  and  gives  an  emerald-green  coloration  with  con¬ 
centrated  sulphuric  acid.  If  a  current  of  hydrogen  chloride  is  passed 
through  a  solution  of  the  carbinol  in  benzene  containing  anhydrous 
sodium  sulphate,  there  is  formed  2  : 5-dimethoxytriphenylmethyl 
chloride,  C21H1902C1,  which  crystallises  in  white  needles  and  melts  at 
98°.  When  boiled  with  sodium  ethoxide  in  absolute  alcoholic  solu¬ 
tion,  the  chloride  forms  the  ethyl  ether  of  the  carbinol, 
C6H3(OMe)2-CPh2-OEt, 

which  separates  from  alcohol  in  large,  white  crystals,  melts  at  85 — 86°, 
and  dissolves  in  concentrated  sulphuric  acid,  forming  an  emerald- 
green  solution. 

2  :  §- Dimethoxy  triphenylniethane,  C6H8(OMe)2’CHPh2,  is  formed  by 
boiling  the  carbinol  or  its  chloride  or  ethyl  ether  with  hydrogen 
chloride  in  alcoholic  solution,  or  by  reducing  the  carbinol  with  zinc 
dust  and  boiling  glacial  acetic  acid  ;  it  crystallises  from  alcohol  in 
while  needles  melting  at  104°,  or  from  the  super-cooled,  concentrated 
alcoholic  solution  in  leaflets  melting  at  84°,  and  gives  a  yellow  colora¬ 
tion  with  concentrated  sulphuric  acid. 

The  dimethyl  ether  of  phenylacetylquinol  (2  : 5 -dimethoxy  deoxy- 
benzoin),  C6H3(OMe)2,CO’OH2Ph,  is  formed  together  with  a  small 
quantity  of  the  monomethyl  ether  by  the  action  of  phenylacetyl  chloride 
and  aluminium  chloride  on  p-dimethoxybenzene  in  cooled  carbon 
disulphide  solution ;  it  separates  from  light  petroleum  in  light  yellow 
crystals,  melts  at  49°,  boils  at  226 — 227°  under  16  mm.  pressure, 
gives  an  intense  orange  coloration  with  concentrated  sulphuric  acid, 
and  dissolves  in  i&obutyl  alcohol  forming  a  solution  with  violet-blue,  in 
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benzyl  alcohol  forming  a  solution  with  a  less  intense  blue,  and  iu 
ethyl  or  methyl  alcohol  forming  a  solution  with  slight  blue,  fluorescence. 

The  phenylhydrazone  forms  an  oil.  The  ketone  interacts  with  magnes¬ 
ium  phenyl  bromide,  forming  2  :  5-dimethoxydiphenylbenzvlcarbinol, 
melting  at  110°. 

2  :  5 -Dimethoxy-a-benzylstilbene,  Ct,H3(OMe)2*C(CH2Ph)ICIiPb, 

formed  by  the  action  of  magnesium  benzyl  chloride  on  2  :  5-di- 
methoxydeoxybenzoin,  is  a  viscid,  yellow  oil,  which  boils  at  278° 
under  15  mm.  pressure,  dissolves  in  the  usual  solvents,  forming 
solutions  with  violet  or  blue  fluorescence,  and  with  bromine  forms 
slowly  an  additive  compound,  losing  hydrogen  bromide  at  the  labora¬ 
tory  temperature. 

2  :  5 -Dimethoxypalmitylbenzene,  C6H3(OMe)2,CO*C15H31,  formed  by 
the  action  of  palmityl  chloride  and  aluminium  chloride  on  p-dimethoxy- 
benzene  in  carbon  disulphide  solution,  separates  from  alcohol  in  white 
crystals,  melts  at  44°,  gives  an  orange  coloration  with  concentrated 
sulphuric  acid,  and  dissolves  in  ethyl  or  fsobutyl  alcohol  forming  a 
solution  with  violet,  in  methyl  or  benzyl  alcohol  forming  a  solution 
with  weak  blue,  fluorescence. 

The  phenylhydrazone,  C30H46O2N2,  separates  from  alcohol  in  white 
crystals,  becomes  brown  when  exposed  to  air,  melts  at  64°,  and  forms 
solutions  which  are  not  fluorescent. 

Ethyl  2  :  5 - dimelhoxyphenylglyoxylate,  C6H3(0Me)2,C0,C02Et,  formed 
from  ethoxalyl  chloride  and  p-dimethoxybenzene,  crystallises  from 
light  petroleum  in  slightly  yellow  leaflets,  melts  at  38°,  boils  at  200° 
under  1 1  mm.  pressure,  and  is  readily  soluble  in  the  usual  solvents, 
forming  yellow  solutions  in  alcohol  and  glacial  acetic  acid. 

2  :  5 -Dimethoxybenzamide,  C6H3(OMe)2*CONH2,  is  formed  by  the 
action  of  carbamic  chloride  and  aluminium  chloride  on  y>-dimethoxy- 
benzene  in  carbon  disulphide  solution ;  it  crystallises  from  water  in 
long,  glistening  needles,  melts  at  140°,  is  readily  soluble  in  benzene, 
chloroform,  acetone,  or  boiling  water,  and  gives  a  coloration  with 
concentrated  sulphuric  acid ;  the  alcoholic,  glacial  acetic  acid,  and 
aqueous  solutions  have  a  violet  fluorescence.  The  nitrile, 

C6H3(OMe)2-CN, 

formed  by  heating  the  amide  with  phosphorus  pentachloride  on  the 
water-bath,  crystallises  from  alcohol  in  white  needles,  melts  at  82°, 
and  has  a  slight  violet  fluorescence  in  alcoholic  or  glacial  acetic  acid 
solution. 

Dicyanodimethoxyhenzene ,  C10H8O2N2,  is  formed  by  the  action  of  an 
excess  of  methyl  sulphate  and  aqueous  sodium  hydroxide  on  dicyano- 
quinol  (Thiele  andMeisenheimer,Abstr.,  1 900, i,  299);  it  crystallises  from 
alcohol  in  slightly  yellow  needles,  melts  at  280 — 281°,  is  only  sparingly 
soluble  in  the  usual  solvents,  and  when  dissolved  in  alcohol  or  glacial 
acetic  acid  has  an  intense  violet,  in  acetone  or  benzene  a  weaker  violet, 
fluorescence.  The  luminescence  of  dicyanoquinol  is  greatly  increased 
by  the  inethylation  of  the  two  hydroxyl  groups. 

2  :  5-Dimethoxybenzoic  acid  (Tiemann  and  Muller,  Abstr.,  1882,  52), 
formed  by  hydrolysis  of  its  amide,  dissolves  in  glacial  acetic  acid  or 
alcohol,  forming  a  solution  having  an  intense  violet  fluorescence;  the 
aqueous  solution  has  a  violet  fluorescence  which  is  diminished  by  addition 
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of  an  alkali  hydroxide.  The  ethyl  ester,  C6H3(0Me)2,C02Eb,  formed  by 
the  action  of  hydrogen  chloride  on  the  acid  in  alcoholic  solution,  is  a 
colourless  liquid  which  boils  at  167 — 168°  under  14  mm.  or  at  285° 
under  the  atmospheric  pressure,  has  the  sp.  gr.  1T443  at  26°/26°,  and 
when  dissolved  in  alcohol  or  glacial  acetic  acid  has  an  intense,  in  other 
solvents  a  weaker,  violet  fluorescence ;  it  gives  a  blue  luminescence 
when  acted  on  by  the  Tesla  rays.  The  ester  interacts  with  magnesium 
phenyl  bromide  to  form  2  : 5-dimethoxytriphenylcarbinol. 

2:5:2':  5' -Tetrcimethoxybenzophenone,  CO[C6H3(OMe)2]2,  is  formed 
by  the  successive  action  of  phosphorus  pentachloride  and  of  p- di- 
methoxybenzene  and  aluminium  chloride  on  2  : 5-dimethoxybenzoic 
acid  in  carbon  disulphide  solution;  ib  separates  from  alcohol  in  slightly 
yellow  crystals,  melts  at  109°,  is  readily  soluble  in  benzene,  chloroform, 
or  acetone,  forms  a  yellow  solution  in  alcohol  or  glacial  acetic  acid, 
and  gives  a  coloration  with  concentrated  sulphuric  acid,  but  is  not 
fluorescent.  Tne  phenylhydrazone,  C23H2404N2,  forms  white  crystals 
and  melts  at  170°.  The  oxime,  C1?.H1905N,  is  colourless,  melts  at 
134'5°,  and  when  treated  with  phosphorus  pentachloride  in  ethereal 
solution  is  converted  into  2  :  5 -dimethoxybenzoyl-2  :  5 -dimethoxy anilide, 
C6H3(OMe)2-CO*NH*C6H3(OMe).2.  This  crystallises  in  white  needles, 
melts  at  120°,  and  is  not  fluorescent  (compare  Bargellini,  Abstr.,  1905, 
i,  210). 

The  action  of  2:5:2':  5'-tetramethoxybenzophenone  on  magnesium 
ethyl  bromide  leads  to  the  formation  of  2:5:2':  5 ' -tetramethoxy- 
diphenylethylcarbinol,  CEt[C6H3(OMe)2]2*OH,  which  separates  from 
light  petroleum  in  colourless  crystals,  melts  at  120°,  is  readily  soluble 
in  benzene,  chloroform,  or  glacial  acetic  acid,  and  gives  a  blue  colora¬ 
tion  with  concentrated  sulphuric  acid.  When  treated  with  hydrogen 
chloride  in  benzene  solution  in  presence  of  calcium  chloride,  the 
carbinol  yields  2:5:2':  b'-tetramethoxy-aa-diphenylpropylene, 
CHMe:C[C6H3(OMe)2]2, 

which  melts  at  87°,  gives  a  blue  coloration  with  concentrated  sulphuric 
acid,  and  is  slightly  fluorescent  in  acetone  solution  ;  with  bromine,  it 
forms  an  unstable  additive  compound,  which  readily  loses  hydrogen 
bromide.  G.  Y. 

Certain  Derivatives  of  Tetrabromo-o-benzoquinone.  C.  Loring 
Jackson  and  Frederick  W.  Russe  (Amer.  Chem.  J.,  1906,  35, 
154 — 187). — By  the  action  of  cold  acetone  on  tetrabromo-o-benzoquin- 
one,  hexabromo-o-quinocatechol  ether  (Jackson  and  Koch,  Abstr.,  1901, 
i,  597),  hexabromo-o-dihydroxycatechol  ether  ( loc .  cit.),  and  hepta- 
bromo-o-quinocatechol  hemiether  are  produced.  Any  of  these  sub¬ 
stances  can  be  obtained  as  the  chief  product  of  the  reaction  by  careful 
adjustment  of  the  conditions. 

Heptabromo-o-quinocatechol  hemiether,  0H*C6Br4*0*C6Br302,  crystal¬ 
lises  from  benzene  in  large,  square,  yellow  plates  or  prisms  which 
effloresce  on  exposure  to  the  air ;  it  darkens  between  200°  and  240°, 
melts  and  decomposes  at  244 — 245°,  and  is  soluble  in  hot  benzene, 
chloroform,  ether,  or  nitrobenzene.  The  compound  dissolves  in  ethyl 
alcohol,  but,  if  the  solution  is  warmed,  decomposition  occurs  with 
formation  of  hexabromo-o-quinocatechol  ether.  When  heptabromo-o- 
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quinocatechol  hemiether  is  reduced  with  zinc  and  dilute  acetic  acid, 
hexabromodihydroxycatechol  ether  is  produced.  By  the  action  of 
benzoyl  chloride  on  the  hemiether,  tribenzoylheptabromodihydroxy- 
catechol  hemiether,  0Bz,C(3Br4’0‘C(iBr3(0Bz)2,  is  obtained,  which  crys¬ 
tallises  from  benzene  in  small,  flat,  transparent  plates,  melts  at 
294 — 296°,  and  is  soluble  in  benzene,  sparingly  so  in  alcohol,  and 
insoluble  in  water. 

When  tetrabromo-o-benzoquinone  is  heated  with  benzoyl  chloride,  a 
compound  is  obtained  which  agrees  in  composition  with  tetrabromo- 
catechol  dibenzoate,  but  melts  at  172 — 174°  instead  of  197°.  Tetra- 
bromocatechol  dibenzoate,  C6Br4(OBz)2,  obtained  by  heating  tetrabromo- 
catechol  with  benzoyl  chloride  for  seven  hours,  crystallises  in  square, 
transparent  plates,  melts  at  197°,  and  is  soluble  in  benzene  or  chloro¬ 
form  and  slightly  so  in  alcohol.  When  tetrabromocatechol  is  heated 
with  benzoyl  chloride  for  only  five  to  ten  minutes,  a  compound  is 
obtained  which  forms  long,  white  needles,  melts  at  215 — -216°,  and  is 
probably  impure  tetrabromocatechol  monobenzoate. 

When  tetrabromo-o-benzoquinone  is  left  in  contact  with  acetophenone, 
the  same  three  products  are  obtained  as  are  formed  by  the  action  of 
acetone,  together  with  some  u>-bromoacetophenone.  Diethyl  ketone 
and  mesityl  oxide  react  with  the  quinone  in  a  similar  manner.  When 
a  few  drops  of  bromine  are  added  to  a  mixture  of  acetone  and  tetra¬ 
bromo-o-benzoquinone,  hexabromo-o-quinocatechol  ether  and  hepta- 
bromo-o-qui^ocatechol  hemiether  are  produced,  but  very  little  of  the 
hexabromodihydroxycatechol  ether  is  formed.  In  corresponding  experi¬ 
ments  with  hexabromo-o  quinocatechol  ether,  the  dihydroxy-compound 
is  obtained  in  brown  plates  and  also  in  white,  fibrous  needles,  and  it  is 
proved  that  the  two  products  are  identical  in  spite  of  the  difference  in 
their  appearance. 

When  tetrabromo-o-benzoquinone  is  treated  with  heptaldehyde  or 
benzaldehyde,  hexabromo-o-quinocatechol  ether  and  heptabromo- 
o-quinocatechol  hemiether  are  produced. 

By  the  action  of  tetrabromocatechol  on  tetrabromo-o-benzoquinone, 
Zincke  (Abstr.,  1887,  808)  obtained  a  black  compound  which  he  did 
not  study  closely.  This  compound  is  now  found  to  be  octabromo-o-quin - 
hydrone,  C6Br402,C6Br4(0H)2,H20 ;  it  crystallises  in  lustrous,  black 
needles  or  slender  prisms,  and  is  soluble  in  ether,  chloroform,  or 
benzene,  and  insoluble  in  water.  The  quinhydrone  cannot  be  purified 
by  crystallisation  from  benzene,  as  in  this  solvent  the  substance 
gradually  decomposes  into  heptabromo-o-quinocatechol  hemiether  and 
tetrabromocatechol.  The  decomposition  of  the  compound  with  boiling 
benzene  takes  place  according  to  the  equation : 

3[C6Br402,C6Br4(0H),,H20]  = 

2012H04Br7  +  2C6Br4(OH)2  +  Br2  +  3H20. 
The  same  change  takes  place  when  the  dry  substance  is  heated  at  110°. 

Tetrabromocatechol  diacetate  forms  colourless  plates,  melts  at 
215 — 216°,  and  is  soluble  in  chloroform,  alcohol,  benzene,  or  ether. 

By  the  action  of  warm  acetic  acid  on  tetrabromo-o-benzoquinone, 
Jackson  and  Koch  (Abstr.,  1901,  i,  598)  obtained  a  white  substance, 
C14H205Br8,  which  melted  at  230°.  Jackson  and  Porter  (Abstr.,  1904, 
i,  255)  could  not  obtain  this  substance,  but  isolated  a  yellow  product 

vob.  xc.  i.  x 
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melting  at  244 — 245°.  Further  attempts  to  prepare  the  substance 
described  by  Jackson  and  Koch  have  resulted  in  the  formation  of 
hexabromo-o-quinocatechol  '  ether.  In  one  experiment,  a  yellow, 
crystalline  substance  melting  at  235—250°  was  obtained,  whilst  in 
another  experiment,  in  which  the  tetrabromo-o-benzoquinone  was  heated 
for  a  longer  time  with  acetic  acid  at  100°,  heptabromo-o-quinocatechol 
hemiether  was  produced. 

When  tetrabromo-o-benzoquinone  is  left  in  contact  with  glacial  acetic 
acid  at  the  ordinary  temperature,  the  additive  compound, 
2C602Br4,3CH3*C02H, 

is  obtained,  which  crystallises  in  white,  rhombic  plates,  gradually 
becomes  red  when  heated,  but  does  not  melt  below  300°,  and  is  soluble 


in  alcohol,  ether,  benzene,  or  chloroform.  On  repeated  crystallisation 
from  benzene,  the  substance  is  converted  into  the  yellow  compound, 
melting  at  235 — 250°,  which  was  obtained  by  the  action  of  hot  acetic 
acid,  and  is  probably  diheptabromo-o-quinocatechol  ether, 
0(C6Br4-0-C6Br302)2; 

this  substance  is  also  formed  by  the  action  of  formic  acid  on  tetra¬ 
bromo-o-benzoquinone.  Propionic  acid,  butyric  acid,  and  isovaleric  acid 
seem  to  react  with  tetrabromo-o-quinone  with  formation  of  the  same 
compound. 

An  attempt  was  made  to  prepare  an  additive  compound  of  tetra¬ 
bromo-o-benzoquinone  with  bromine,  but  without  success.  On  heating 
the  quinone  with  fuming  nitric  acid  and  bromine,  two  compounds  were 
obtained,  one  yellow,  the  other  white.  The  yellow  substance,  which 


...  .  ,  .  ^  .CBr~CO 

is  probably  tetraoromocyciopentene-o-qmnone,  (J.br<^  ^  ,  crystal¬ 

lises  in  plates  or  prisms,  melts  at  142°,  is  soluble  in  alcohol,  ether, 


chloroform,  benzene,  or  acetone,  and  when  treated  with  o-diamines 


gives  a  deep  red  colour  characteristic  of  quinoxalines  of  this  class. 
The  white  compound  crystallises  in  needles,  melts  at  144 — 146°,  is  very 
soluble  in  water,  and  has  an  acid  reaction. 


By  the  action  of  o-phenylenediamine  or  4  :  6-dibromo-o-phenylene- 
diamine  on  tetrabromo-o-benzoquinone,  a  dark  red,  amorphous  product  is 
formed.  When  tetrabromo-o-benzoquinone  is  treated  with  potassium 
phenoxide  or  sodium  alkyloxides,  brown  or  red  amorphous  products 
are  obtained.  E.  G. 


1  : 4-Anthraquinone.  Hans  Dienel  (Ber.,  1906,  39,  926 — 933. 
Compare  Abstr.,  1905,  i,  767). — 2-NitrosoA  -anthrol. — The  zinc  salt, 
(o:c14h8  IN’0)2Zn, obtained  by  heating  an  alcoholic  solution  of  1-anthrol 
with  sodium  nitrite  and  a  concentrated  aqueous  solution  of  zinc  chloride, 
is  a  dark  red,  crystalline  powder.  By  the  action  of  a  hot  dilute  solu¬ 
tion  of  sodium  hydroxide,  2-nitroso-l-anthrol  is  prepared.  It  crystal¬ 
lises  in  reddish-brown  or  orange  needles,  decomposes  at  about  200°, 
and  develops  a  violet-red  colour  with  concentrated  sulphuric  acid.  The 
potassium  salt  crystallises  in  yellow  needles  or  leaflets  and  is  decom¬ 
posed  by  water.  The  ethyl  ether,  OiC14Hs!N'OEt,  obtained  from  the 
silver  salt  and  ethyl  iodide,  crystallises  in  glistening,  yellow*  needles 
and  melts  at  144°.  The  methyl  ether  melts  at  134°.  %  Amino -anthrol 
hydrochloride  is  obtained  by  the  reduction  of  2-nitroso-l-anthrol  or  its 
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salts  by  stannous  chloride  and  hydrochloric  acid ;  it  readily  oxidises 
in  the  air,  and  by  acetylation  yields  triacetyl-2-amino-\-anthrol , 
OAc*C14Hs*]SrAc2,  which  crystallises  in  glistening,  green  leaflets  or 
needles  and  melts  at  161°.  Each  of  the  two  compounds  just  mentioned 
is  readily  oxidised  to  1  : 2-anthraquinone  by  ferric  chloride  in  the  pre¬ 
sence  of  hydrochloric  acid. 

^-Nitroso-l-anthrol  separates  after  some  time  from  the  reddish-brown 
mother  liquor  from  which  the  zinc  salt  of  2-nitroso-l-anthrol  is  ob¬ 
tained  ;  it  forms  glistening,  brown  needles,  which  darken  at  205°  and 
melt  and  decompose  at  233°.  The  potassium  and  sodium  salts  are 
yellowish-brown  substances  which  are  readily  decomposed  by  water  or 
alcohol.  4-Nitroso-l-anthrol  dissolves  in  concentrated  sulphuric  acid 
with  a  characteristic  indigo-blue  coloration. 

1  :  k-Anthraquinone  is  obtained  by  the  reduction  of  4-nitroso-l- 
anthrol,  followed  by  the  oxidation  of  the  stannochloride  so  produced 
with  ferric  chloride.  It  crystallises  in  long,  yellow  needles,  melts  at 
206°,  readily  sublimes,  and  is  volatile  in  steam.  Its  constitution  is 
proved  by  simultaneous  reduction  and  acetylation  to  diacetyl- 
1  :  4-anthraquinol,  from  which  diacetylquinizarin  is  obtained  by  oxida¬ 
tion  with  chromic  and  acetic  acids.  The  last  compound  is  hydrolysed 
to  quinizarin  by  alcoholic  potassium  hydroxide. 

Anthracene-! -nitrile  obtained  by  distilling  a  mixture  of  anthracene- 
1-sulphonate  with  powdered  potassium  cyanide,  crystallises  in  glassy, 
yellow  leaflets  and  melts  at  126°. 

Anthraquinone-l-nitrile,  C14HY02*C]N’,  obtained  by  the  oxidation  of 
the  preceding  compound  or  by  the  distillation  of  anthraquinone-l-sul- 
phonate  and  potassium  cyanide,  crystallises  in  golden-yellow  leaflets 
and  melts  at  216 — 217°.  After  prolonged  hydrolysis,  these  two  nitriles 
are  converted  into  the  corresponding  acids.  AnthraceneA-carboxylic 
chloride,  C14H0,COC1,  is  stable  in  the  presence  of  water.  The  amide, 
C^Hg'CO’NH.,,  obtained  by  passing  ammonia  into  a  benzene  solu¬ 
tion  of  the  chloride,  crystallises  in  colourless  needles  or  leaflets  and 
melts  at  256°.  AnthraquinoneA-carloxylamide  melts  at  260°.  C.  S. 


Diaminoanthraquinones.  Emilio  Hoelting  and  W.  Wortmann 
(Ber.,  1906,  39,  637 — 646). — The  mixture  of  amines  obtained  by  boil¬ 
ing  gently  Homer's  mixed  dinitroanthraquinones  (Abstr.,  1883,  737) 
with  aqueous  sodium  sulphide  for  some  hours  is  boiled  with  dilute 
sulphuric  acid  and  Altered.  The  insoluble  sulphate,  after  recrystallisa¬ 
tion  from  moderately  concentrated  sulphuric  acid,  yields  Homer’s  1  : 5- 
diaminoanthraquinone  melting  at  319°  ( loc .  cit.)  ;  it  dissolves  in  boiling 
dilute  oxalic  acid  and  crystallises  out  unchanged  on  cooling.  1  : 5-Di- 
benzoylaminoanthraquinone,  ChH802(NHBz)2,  formed  by  boiling 
Romer’s  base  with  benzoyl  chloride  and  dimethylaniline,  melts  above 
350°. 

The  bases  present  in  the  sulphuric  acid  filtrate  from  the  sulphate  of 
Homer’s  base  are  precipitated  by  dilution  with  much  water  and  con¬ 
verted  into  their  acetyl  derivatives  by  boiling  with  acetic  anhydride 
and  acetic  acid,  when  on  cooling  there  crystallises  out  1  :  8 -diacetyl- 
aminoanlhraquinone,  C14Ue02(NHAc)2,  which  forms  brownish-yellow 
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needles  and  melts  at  284° ;  the  more  soluble  isomerides  remain  in  solu¬ 
tion.  1 :  8 -Diaminoanthraquinone,  C14H602(NH2)2,  obtained  by  treat¬ 
ing  the  diaeetyl  derivative  with  ammonia  or  by  heating  anthraquinone- 
1  :  8  disul phonic  acid  with  ammonia,  crystallises  from  alcohol,  glacial 
acetic  acid,  nitrobenzene,  or  pyridine,  melts  at  262°,  is  more  readily 
soluble  than  the  1  :  5-isomeride,  and  has  feeble  basic  properties. 
The  sulphate,  C14H602(NH2)2,H2S04,  crystallises  in  glistening,  black 
needles  ;  the  hydrochloride,  C14H602(NH2)2,HC1,  forms  a  reddish-brown, 
amorphous  mass.  1  :  8 -  Dibenzoylaminoanthraquinone,  C14H602(NHBz)2, 
crystallises  in  glistening,  yellow  needles  and  melts  at  324°.  The 
diacetyl  derivative  melts  at  284°. 

When  treated  in  the  above  manner,  Bottger  and  Petersen’s  a-diamino- 
anthraquinone  melting  at  236°  (this  Journal,  1873,  26,  389)  is  found 
to  be  a  mixture  of  1  :  5-  and  1  :  8-diaminoanthraquinones,  together  with 
isomerides  forming  more  soluble  acetyl  derivatives. 

2  :  7-Diaminoanthraquiuone  (/3-diaminoanthraquinone  :  Schmidt,  this 
Journal,  1874,  27,  987),  formed  by  reduction  of  /3-dinitroanthraquinone 
with  sodium  sulphide,  crystallises  from  nitrobenzene  or  alcohol  in 
orange-yellow  needles  and  melts  above  330°.  The  sulphate, 
CuH602(NH2)2,H2S04, 

crystallises  in  colourless  needles,  becomes  red  on  exposure  to  air,  and  is 
hydrolysed  by  much  water  ;  the  hydrochloride,  C14H602(NH2)2,HC1,  was 
analysed  ;  the  diacetyl  derivative,  C14Hfi02(NHAc)2,  crystallises  from 
nitrobenzene  and  melts  above  350°.  When  diazotised  and  coupled  with 
a-naphtholsulphonic  acid,  the  2  :  7-diamine  forms  a  derivative,  which 
dyes  cotton  wool  directly  but  not  intensely  ;  when  treated  with  nitrosyl 
sulphate  in  sulphuric  acid  solution  and  boiled  with  water,  the  diamine 
forms  isoanthraflavic  acid.  Methyl  iso anthrajlavate,  formed  by  the  action 
of  methyl  sulphate  and  potassium  hydroxide  on  the  acid,  crystallises 
from  glacial  acetic  acid  and  melts  at  214°. 

When  heated  with  oxalic  acid  at  150 — 160°,  1-aminoantliraquinone 
forms  the  oxamic  acid,  C14H702*NH’C203H,  which  melts  at  226°,  and, 
when  treated  with  nitric  acid  in  sulphuric  acid  solution,  yields  4-nitro- 
1-aminoantbraquinone  (D.R.-P.  125391  ;  Abstr.,  1902,  i,  382)  melting 
at  296°.  On  reduction  with  sodium  sulphide,  it  yields  1  :  4 -diamino¬ 
anthraquinone,  C14Hfi02(NH2)2,  which  crystallises  from  alcohol,  melts  at 
268°,  and  dissolves  in  sulphuric  or  hydrochloric  acid,  forming  a  red 
solution.  1  :  4-Diacetylaminoanthraquinone,  C14H602(NHAc)2,  forms 
reddish-yellow  needles  and  melts  at  271°. 

When  heated  with  oxalic  acid  at  150 — 160°,  1  :  5-diaminoanthra- 
quinone  forms  the  dioxamic  acid,  C14HR02(NJi,C203H)2,2H00,  which  is 
obtaiued  as  a  yellow  powder  ;  it  loses  2H20  at  140 — 150°,  becomes  red 
at  250°,  and  decomposes  at  about  300°  (D.R.-P.  158076) ;  on  nitration 
in  sulphuric  acid  solution,  it  yields  4  :  8-dinitro-l  :  5-diaminoanthra- 
quinone  (Abstr.,  1902,  i,  476).  This  is  reduced  by  sodium  sulphide, 
forming  1:4:5:  8-tetra-aminoanthraquiuone,  which  melts  at  332°,  and, 
in  dilute  acetic  acid  solution, dyes  cotton  wool  mordanted  with  tannin, but 
not  silk,  violet-blue ;  after  treatment  with  methyl  sulphate  and  sodium 
acetate  in  acetic  acid  solution,  it  dyes  silk  moderately,  or  cotton  wool 
mordanted  with  tannin  an  intense,  blue.  A  diagram  is  given  showing 
the  resultsof  the  spectroscopic  examination  of  the  tetra-amino-compound. 
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With  pyridine,  the  tetra-amine  base  forms  the  additive  compound, 
C14H402(NH2)4,C5NH5, 
which  crystallises  in  red  needles ;  the  sulphate , 
CUH402(NH2)4,2H2S04, 

crystallises  in  needles;  the  tetra-acetyl  derivative,  C14H402(NHAc)4, 
forms  orange-red  needles  or  thick,  green,  shimmering  crystals,  and 
melts  above  330°. 

When  boiled  with  chlorodinitrobenzene  and  sodium  acetate  in 
alcoholic  solution  in  a  reflux  apparatus,  the  tetra-amino  compound 
yields  the  product,  C14H40o(NH2)3*NH‘C6H3(N02)g,  which  crystallises 
in  green,  shimmering  needles  and  does  not  melt  at  340°.  G.  Y. 


Blue  and  Green  Anthracene  Dyes.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  159129). — 4-Bromo-l-methylamino- 
anthraquinone  condenses  with  p-toluidine  on  boiling,  and  on  cooling  to 
60°  and  adding  methyl  alcohol,  dark  blue  crystals  with  coppery  lustre 
of  4  \)-toluidino-l-methylaminoanthraquinone  separate.  The  product 
dissolves  in  chloroform  or  pyridine  to  bluish-green  solutions.  Aniline, 
o-toluidine,  xylidine,  or  naphthylamine  may  replace  the  p-toluidine. 
Similar  compounds  are  obtained  from  4-bromo-l-methylamino-2-methyl- 
anthraquinone,  dibromo-1  :  5-dimethyldiaminoanthraquinone  or  4-bromo- 
1-methylaminoanthraquinonesulphonic  acid.  C.  H.  D. 


Preparation  of  Aminohydroxyanthraquinonesulphonic 
Acids.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
161035). — When  jo-aminohydroxyanthraquiuone  or  its  alkyl  derivatives 
are  sulphonated,  the  sulpho-group  enters  the  ring  containing  the 
amino-  and  hydroxy-groups.  When,  however,  the  boric  esters  are 
sulphonated,  or  when  sulphonation  is  carried  out  in  the  presence  of 
boric  acid,  heteronucleal  sulphonic  acids  are  obtained.  The  reaction 
takes  place  at  110  — 120°. 

Unlike  the  homonucleal  sulphonic  acids,  the  products  give  character¬ 
istic  colorations  when  boric  acid  is  added  to  their  solutions  in  concen¬ 
trated  sulphuric  acid.  C.  H.  D. 


Compounds  of  Aniline  with  1  : 2-  Anthraquinone  and  a  New 
Hydroxyanthraquinone.  Kasimir  Lagodzinski  ( Annalen ,  1906, 
344,  78 — 92.  Compare  this  vol.,  i,  98;  Kehrmann,  Abstr.,  1898,  i, 
439). — 1  : 2-Anthraquinone  dissolves  in  aniline  at  the  laboratory  tem¬ 
perature  with  development  of  heat  and  formation  of  2-hydroxy-\  :  4- 


,co- 


-C-OH 


anthraquinone- anil,  CsH6<^^.p^  ’  together  with  a  small 

quantity  of  2-anilino-l  :  4-anthraquinone-4-anil,  which  is  removed  by 
washing  the  product  with  alcohol  and  warm  benzene.  The  anil, 
purified  by  solution  in  warm  alcoholic  potassium  hydroxide,  precipita¬ 
tion  with  acetic  acid,  and  recrystallisation  from  benzene,  forms  matted, 
thin,  glistening,  fiery-red  needles  containing  C6H6,  decomposes  at 
about  255°,  dissolves  in  concentrated  sulphuric  acid  forming  a  brownish- 
red  solution,  is  readily  soluble  in  aqueous  or  alcoholic  alkali  hydroxides, 
and  forms  orange-yellow  alkali  salts.  On  reduction  with  glacial  acetic 
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acid  and  zinc  dust,  the  anilide  forms  a  greenish-yellow  solution  which 
becomes  reddish-brown  when  shaken  with  air,  but  if  the  reduction  is 
effected  with  an  excess  of  zinc  dust  and  prolonged  warming,  a  stable, 
dark  green  solution  is  obtained.  On  oxidation  with  a  dilute  solution 
of  chromic  acid  in  glacial  acetic  acid  solution,  the  anil  yields  a 
product  which  separates  in  colourless  crystals.  The  additive  compound, 
formed  when  the  anil  is  heated  with  glacial 
acetic  acid,  crystallises  in  long,  scarlet  needles,  does  not  melt  at  250°, 
and  dissolves  on  warming  in  dilute  alkali  hydroxides,  forming  orange- 
yellow  solutions. 


.co- 


-OOMe 
1 1 


2-Methoxy-\'A-anthraquinone-i-anil ,  C8H6<^ ^ ^  ,  formed 

by  the  action  of  methyl  sulphate  on  the  hydroxy-compound  in  alcoholic 
potassium  hydroxide  solution,  crystallises  in  long,  golden-yellow 
needles,  melts  at  175°,  and  is  insoluble  in  aqueous  alkali  hydroxides, 
but  dissolves  in  concentrated  sulphuric  acid,  forming  a  brownish-red 
solution. 


.co- 


-C-NHPh 
1 1 


2-Anilino-\  :  i-anthraquinoneA-anil,  C8H0^^ 

formed  by  warming  1  :  2-anthraquinone  or  2-hydroxy-l  :  4-anthra- 
quinone-4-anil  with  an  excess  of  aniline  on  the  water-bath ;  it  crys¬ 
tallises  from  benzene  in  matted,  fiery-red  needles,  melts  at  230°,  is 
soluble  in  alcohol  or  glacial  acetic  acid,  and  dissolves  in  concentrated 
sulphuric  acid,  forming  an  intense  rosaniline-red  solution.  When 
warmed  with  zinc  dust  and  glacial  acetic  acid,  it  is  reduced  to  the 
greenish-yellow  leuco-base,  which  is  oxidised  by  air. 

CO'C’OH 

2 -Hydroxy- 1  :  4-anthraquinone,  CSH6<^  II  ,  is  formed  by 

CO'OH 


heating  finely-divided  2-hydroxy-l  :  4-anthraquinone-4-anil  with  equal 
volumes  of  concentrated  hydrochloric  acid  and  water  in  a  sealed  tube 
at  140 — 150°  for  one  hour;  it  crystallises  from  alcohol  in  long,  thin, 
dark  yellow  or  light  brown  needles,  becomes  brown  at  230°,  decom¬ 
poses  at  about  235°,  sublimes  almost  undecomposed  in  small,  sulphur- 
yellow  needles,  and  dissolves  in  aqueous  alkali  hydroxides  or  carbonates, 
or  in  concentrated  sulphuric  acid  forming  a  red  solution.  The  alkali 
salts  are  orange-yellow ;  with  barium  and  calcium  chlorides,  the 
ammoniacal  solution  forms  voluminous,  orange-yellow  precipitates  ;  the 
silver  salt  is  obtained  as  a  reddish-yellow  precipitate  which,  when 
warmed  with  an  excess  of  ammonia,  forms  a  characteristic  silver 
mirror.  2-Acetoxy-l  :  k-anthraquinone ,  C16H10O2,  crystallises  in  light- 
yellow  leaflets  or  sulphur-yellow  needles  and  melts  at  188°.  G.  Y. 


Preparation  of  1:4: 8-Trihydroxyanthraquinone.  Farben- 
fabriken  vorm.  Friedr.  Bayer  &  Co.  (D.E.-P.  161026). — When  the 
method  employed  for  the  conversion  of  alizarin  into  1:2:  5-trihydroxy- 
anthraquinone  (Abstr.,  1905,  i,  532)  is  applied  to  chrysazin,  1 :4:8-tri- 
hydroxyanthraquinone  is  obtained.  The  oxidation  is  carried  out  with 
sulphuric  acid  containing  80  per  cent,  anhydride  and  boric  acid  at 
25 — 35°.  In  the  absence  of  boric  acid,  higher  oxidation  products,  up 
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to  the  hexahydroxy-eompound,  are  obtained.  Anthrarufin  and  quini- 
zarin  do  not  yield  a-hydroxy-derivatives  on  similar  treatment. 

1:4:  8-Trihydroxyanthraquinone  separates  from  pyridine  or  nitro¬ 
benzene  in  brownish-red  needles  or  leaflets  with  green  reflex  and 
dissolves  in  sodium  hydroxide  or  concentrated  sulphuric  acid  to  violet 
solutions.  C.  H.  D. 

Presence  of  Guaiol  in  an  Odoriferous  Wood  from  New 
Guinea.  P.  A.  A.  F.  Eyken  ( Rec .  trav.  chim.,  1906,  25,  40 — 43). — 
This  wood,  which  has  the  vernacular  name  “  Kajoe  garoe,”  yields,  on 
distillation  with  steam,  an  essential  oil  which  is  nearly  solid  at  the  ordi¬ 
nary  temperature.  The  product  obtained  by  exposing  the  oil  on  a  filter 
paper  and  recrystallising  the  residue  from  alcohol  forms  brilliant,  long 
prisms,  melts  at  93°,  has  [a]D  —30°  at  17°,  boils  at  288 — 289°,  and  is 
identical  with  guaiol  obtained  from  guaiacum  wood  ( Schimmel  de  Co.’s 
Berichte,  1902,  1,  42;  compare  Wallach  and  Tuttle,  Abstr.,  1894, 
i,  538).  The  crude  oil,  on  distillation,  yields  formic  and  acetic  acids 
and  guaiol,  and  leaves  a  brown  residue.  If  the  oil  is  freed  from 
acid  and  resinous  matters  by  shaking  its  solution  in  ether  with  an 
alkali,  it  deposits  guaiol  after  a  time  and  leaves  an  oily  liquid,  which 
is  dextrorotatory  and  is  not  separable  into  its  constituents  by  fractional 
distillation.  The  botanical  origin  of  the  wood  is  unknown,  but  it 
appears  to  be  derived  from  a  conifer.  T.  A.  H. 

Pure  Nerol.  Hugo  von  Soden  and  Walter  Treff  ( Ber .,  1906, 
39,  906 — 914).— Crude  nerol,  obtained  from  oil  of  petit-grain,' is  con¬ 
verted  into  the  diphenylurethane  derivative  (compare  H.  and  E. 
Erdmann,  Abstr.,  1898,  i,  35),  and  the  mixture  of  neryl-  and  geranyl- 
diphenylurethanes  is  separated  almost  completely  by  fractional  crys¬ 
tallisation  from  light  petroleum  (b.  p.  30 — 40°)  or  methyl  alcohol,  in 
which  the  latter  is  much  less  soluble.  In  this  way  it  is  shown  that 
nerol,  which  has  been  freed  from  geraniol  as  completely  as  possible  by 
treatment  with  calcium  chloride,  still  contains  25  to  30  per  cent,  of 
that  .substance. 

From  d-  or  Minalool,  nerol  has  been  isolated  in  the  form  of  its  pure 
diphenylurethane  which  melts  at  52 — 53°  (compare  Hesse  and  Zeitschel, 
Abstr.,  1903,  i,  189).  The  action  of  acetic  anhydride  on  linalool 
( Chem .  Ind.,  1906,  29,  20)  yields  nerol  which  contains  geraniol. 

Pure  nerol,  prepared  from  the  diphenylurethane  by  the  action  of  an 
alcoholic  solution  of  potassium  hydroxide,  is  a  colourless  oil  with  the 
odour  of  roses;  it  boils  at  125°  under  25  mm.  or  at  224 — 225°  under 
755  mm.  pressure,  has  a  sp.  gr.  0-8813  at  15°,  and  is  optically  inactive. 
The  pure  acetate  boils  at  93 — 94°  under  3  mm.  pressure,  has  the  sp. 
gr.  0’916  at  15°,  and  the  saponification  number  286*2  j  the  formate 
has  not  been  obtained  pure  (compare  Soden  and  Zeitschel,  Abstr., 
1903,  i,  267).  The  tetrabromide,  Cl0H18OBr4,  crystallises  in  long 
needles  and  melts  at  118 — 119°. 

A  dilute  solution  of  chromic  acid  oxidises  nerol  to  an  aldehyde 
which  is  apparently  citral  b. 

Pure  geraniol  boils  at  229 — 230°  under  atmospheric  pressure  and 
at  94°  under  3  mm.,  has  the  sp.  gr.  0’8825  at  15°,  and  is  optically 
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inactive.  The  tetrabromide,  C10H18OBr4,  crystallises  in  small  needles 
and  melts  at  70 — 71°.  C.  S. 


Rotatory  Powers  of  Hexahydrobenzylideneeamphor  and 
CEnanthylidenecamphor  and  the  Corresponding  Saturated 
Derivatives;  Comparison  of  the  Rotatory  Powers  of  these 
Compounds  with  those  of  Benzylidenecamphor  and  Benzyl- 
camphor.  Albin  Haller  and  Francois  March  ( Compt .  rend.,  1906, 
145?,  316—319.  Compare  Abstr.,  1899,  i,  770;  ii,  622;  1900,  i,  182  ; 
1903,  i,  503,  563,  628  ;  1904,  i,  751  ;  1905,  i,  602). 

C"CH*C  TT 

Hexahydrobenzylideneeamphor,  C8H14<^^  6  n,  obtained  by 

the  action  of  hexahydrobenzaldehyde  on  the  sodium  derivative  of 
camphor  (Abstr.,  1904,  i,  600  ;  1905,  i,  214),  forms  large,  colourless 
crystals,  which  melt  at  49°;  it  is  readily  soluble  in  ether  or  light 
petroleum  and  insoluble  in  water,  and  yields  on  reduction  with 
sodium  amalgam  in  acid  solution  hexahydrobenzylcamphor , 

C  H 

C8  14<(k0  * 

in  the  form  of  a  colourless  oil  boiling  at  192°  under  24  mm.  pressure. 

CH‘C.H 

Heptylcamphor  ( oenanthylcamplior ),  C8H4<^  ‘  15»  prepared  by  the 

action  of  w-heptyl  iodide  on  the  sodium  derivative  of  camphor  in  the 
presence  of  toluene,  is  a  colourless  oil  boiling  at  190°  under  25  mm. 
pressure  ;  it  yields  a  bromo-derivative  which,  on  boiling  with  diethyl- 
aniline,  loses  HBr  and  forms  heptylidenecamphor  ( cenanthylidene - 

CX-H’C  H 

camphor ),  C8H4<^q  6  13 ,  a  colourless  oil  boiling  at  180 — 182° 

under  20  mm.  pressure. 

The  specific  rotations  of  these  new  camphor  derivatives  are  given  in 
the  following  table,  in  which  is  also  included  the  corresponding  con¬ 
stants  of  benzylidenecamphor  and  benzylcamphor  for  the  purpose  of 
comparison. 


Potatory  Power  of  Unsaturated  Series. 

Benzylidenecamphor  .  [a]D  +  425°ll' 

Hexahydrobenzylidene- 

camphor  .  +131  39 

Heptylidenecamphor  .  +136  40 


Potatory  Power  of  Saturated  Series. 

Benzylcamphor  .  [a]0  + 144°00' 

Hexahydrobenzylcamphor  +  55  07 

Heptylcamphor  .  +51  13 


These  numbers  show  (1)  that  the  specific  rotations  of  the  new  com¬ 
pounds  are  much  lower  than  the  specific  rotations  of  the  corresponding 
benzenoid  compounds,  (2)  that  the  rotation  of  the  saturated  derivative 
is  lower  than  that  of  the  corresponding  unsaturated  compound,  (3)  that 
the  cyclic  or  aliphatic  nature  of  the  group  C6Hn 
appreciably  modify  the  rotatory  power  in  the  two  series. 

M.  A.  W. 


or  C6H13  does  not 


Carvone  Hydrate.  Emil  Knoevenagel  and  Oskar  Samel,  Ber., 
1906,  39,  677 — 685.  Compare  Rupe  and  Schlochoff,  Abstr.,  1905,  i, 
449). — Carvone  hydrate  (8-hydroxy-8  :  9-dihydrocarvone)  is  formed 
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when  carvone  is  boiled  with  36  -5  per  cent,  solution  of  sodium 
hydrogen  sulphite  until  a  clear  solution  is  obtained,  and  the  cold 
solution  then  treated  with  a  mixture  of  equal  parts  of  concentrated 
sulphuric  acid  and  water,  care  being  taken  to  avoid  rise  of  tempera¬ 
ture.  After  eight  days,  the  carvone  hydrate  is  precipitated  by  the 
addition  of  25 — 30  per  cent,  sodium  hydroxide  solution.  The  yield  is 
80  per  cent.,  and  after  crystallisation  from  a  mixture  of  ether  and  light 
petroleum  it  melts  at  42 — 43°. 

When  heated  for  three  hours  under  reduced  pressure,  the  hydrate  is 
converted  into  carvacrol  and  carvone.  It  does  not  react  with  benzoyl 
chloride,  phenylthiocarbimide,  or  hydrogen  sulphide,  nor  does  it  yield 
a  condensation  product  with  benzaldehyde.  The  phenylhydrazone, 
C10H22ON9,  crystallises  from  alcohol  in  long,  pale  yellow  needles  and 
melts  at  134 — 135°.  The  semicarbazone  melts  at  177 — 179°  (Rupe 
and  Schloclioff  give  176°).  When  reduced  with  zinc  dust  in  alkaline 
solution,  the  hydrate  yields  clihyclrocarvone  hydrate  ( S-hydroxymenthan-2 - 

one),  CHMe<^^  ^g2^>CMe2*OH  (45  per  cent,  yield),  which  is  also 

formed  when  Baeyer’s  glycol,  dihydrocarveol  hydrate  (Abstr.,  1895,  i, 
550),  is  oxidised  with  chromic  acid  in  acetic  acid  solution.  It  distils 
at  138 — 139°  under  9  mm.  pressure,  combines  with  sodium  hydrogen 
sulphite,  has  a  sp.  gr.  R006  at  19°/ 4°,  nD  1'476  at  20°, and  [a]D-  18-5° 
at  20°.  The  semicarbazone,  CuH2102N3,  melts  at  150-5 — 151°,  whereas 
Baeyer  and  Henrich  (Her.,  1895,  28,  1590)  give  139°  as  the  melting 
point. 

Dehydrating  agents  convert  carvone  hydrate  into  carvacrol  and 
carvone,  but  when  the  hydrate  is  heated  for  one  hour  with  potassium 
hydrogen  sulphate  it  is  transformed  quantitatively  into  carvacrol. 

J.  J.  S. 

Composition  of  the  Volatile  Oil  of  Backhousia  citriodora 
from  Queensland  (Bull.  Imp.  hist.,  1905,  3,  11 — 13). — The  vola¬ 
tile  oil  of  Backhousia  citriodora  from  Queensland  is  a  greenish-yellow, 
transparent  liquid,  which  has  a  strong  odour  of  citral,  a  sp.  gr. 
0-8903  at  21°,  «D  1-4940  at  22°,  and  is  optically  inactive.  It  is 
miscible  in  all  proportions  with  80  per  cent,  alcohol,  is  completely 
soluble  in  2*25  volumes  of  70  per  cent,  alcohol,  and  contains  9 3  -5  per 
cent,  of  citral.  On  distillation,  100  c.c.  of  the  oil  yields  10  c.c.  boiling 
at  212—219°,  70  c.c.  at  219—226°,  and  10  c.c.  at  226—231°. 

A  specimen  of  the  oil  of  Backhousia  citriodora ,  examined  previously 
( SchimmeVs  Berichte,  1888,  part  I,  20),  was  stated  to  have  a  sp.  gr. 
0"900  and  to  consist  largely  of  citral.  E.  G. 

Composition  of  the  Ethereal  Oil  of  the  Carline  Thistle 
(Carlina  acaulis  L.).  Friedrich  W.  Semmler  ( Ber .,  1906,  39, 
726 — 731). — From  the  oil  obtained  by  distillation  of  the  dried  roots 
of  Carlina  acaulis  in  a  current  of  steam,  the  author  had  previously 
obtained  the  sesquiterpene,  carlinene,  C15H24,  together  with  an  oil  con¬ 
taining  oxygen  and  a  crystalline  solid  (compare  Gadamer,  Abstr.,  1903, 
i,  353). 

The  carlina  oil  yielded  on  fractional  distillation  12 — 15  per  cent,  of 
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carlinene,  whilst  palmitic  acid  was  found  in  small  amount.  Carlina 
oxide ,  the  principal  constituent  of  the  oil,  was  separated  by  repeated 
fractionation  under  diminished  pressure;  it  boils  at  167 — 168°  under 
20  mm.  pressure,  has  a  sp.  gr.  1-066  at  17°/17°  and  nt,  1-586  ;  it  is 
optically  inactive.  Its  probable  formula  is  C13H10O.  When  oxidised 
by  permanganate,  it  forms  benzoic  acid  in  large  amount. 

Tetrahydrocarlina  oxide  ( a.-phenyl-y-2-furylpropane ), 

PIT'OTT 

CH2Ph-OH2.CH2-C<Q_JJH> 

prepared  by  the  reduction  of  carlina  oxide  with  sodium  and  alcohol,  is 
an  oil  which  boils  at  about  135°  under  10  mm.  pressure  and  at  about 
262°  (uncorr.)  at  tbe  ordinary  pressure.  When  oxidised  by  perman¬ 
ganate  it  is  converted  into  y-phenyl-n-butyric  acid, 
CH2Ph-CH2*CH2-C02H, 

which  crystallises  in  glistening  leaflets,  melts  at  52°,  and  boils  at  about 
165°  under  10  mm.  pressure;  on  further  oxidation,  this  acid  is  con¬ 
verted  into  benzoic  acid. 

The  presence  of  the  furan  ring  in  the  molecule  of  tetrahydrocarlina 
oxide  was  shown  by  its  synthesis  from  acetophenone  and  furfuraldehyde 
in  the  presence  of  alcoholic  sodium  ethoxide. 

The  conclusion  is  drawn  that  a  furan  ring,  united  with  a  phenyl 
group  by  a  chain  of  three  carbon  atoms,  is  present  in  the  molecule  of 
carlina  oxide.  A.  McK. 

Essence  of  the  Wood  of  Grony3tylus  miquelianus. 
P.  A.  A.  F.  Eyken  (Rec.  trav.  chirn.,  1906,  25,  44 — 47). — The  crude 
essence  obtained  by  distilling  the  old  wood  in  steam  is  a  crystalline 
mass,  melts  at  66—68°,  boils  at  280 — 290°,  and  has  [a]D  +  35°  in 
alcohol.  By  repeated  crystallisation  from  acetic  acid  or  alcohol,  a 
sesquiterpene  alcohol,  gonystylol,  C15H20O,  was  isolated.  This,  after 
distillation  under  reduced  pressure,  forms  silky  crystals,  melts  at  82°, 
boils  at  164 — 166°  under  17  mm.  pressure,  and  has  [a]D  +  30°  at  17° 
in  alcohol.  When  heated  with  formic  acid,  it  yields  gonystylene,  a 
colourless,  mobile  liquid,  which  boils  at  137 — 139°  under  17  mm. 
pressure,  has  a  sp.  gr.  0’9183  at  17°,  [a]D  +  40°  at  17°  in  alcohol,  and 
1-5134  at  15°  (indicating  the  presence  of  two  ethylenic  linkings). 
No  bromide,  hydrochloride,  hydrobromide,  or  corresponding  alcohol 
could  be  prepared  from  gonystylene  by  the  usual  methods.  It  is 
pointed  out  that  gonystylol  and  gonystylene  have  respectively  the 
same  specific  rotations  as  guaiol  (see  this  vol.,  i,  295)  and  guaiene, 
but  in  the  opposite  sense.  T.  A.  H. 

Lemon-grass  Oil  from  Montserrat  (Bull.  Imp.  Inst.,  1904,  2, 
166 — 167). — The  oil  of  Andropogon  nardus,  var.  genuinus,  from  Mont¬ 
serrat,  is  a  clear,  limpid,  yellow  liquid,  with  a  pleasant,  lemon-grass 
odour,  and  is  soluble  in  70  per  cent,  alcohol  to  the  extent  of  97  per 
cent.  On  distillation,  about  25  per  cent,  of  the  oil  is  obtained  between 
180°  and  220°,  and  50  per  cent,,  consisting  principally  of  citral,  be¬ 
tween  220°  and  230°.  The  oil  has  a  sp.  gr.  0-906  at  15°,  aD-0°10' 
in  a  100  mm.  tube,  and  contains  74"6  per  cent,  of  citral. 

A  sample  of  the  oil,  examined  in  the  West  Indies,  had  a  sp.  gr. 
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0*886  at  15°,  aD  —  0°12*6'  in  a  100  mm.  tube,  and  contained  74*2  per 
cent,  of  citral. 

A  comparison  of  this  West  Indian  oil  with  the  lemon-grass  oil  ob¬ 
tained  in  India  from  Andropogon  citratus  shows  that  the  former  con¬ 
tains  as  much  citral  as  the  latter,  from  which  it  only  differs  in  being 
incompletely  soluble  in  70  per  cent,  alcohol.  E.  G. 

New  Ethereal  Oils.  Richard  Schmidt  and  Karl  Weilinger 
( Ber .,  1906,  39,  652 — 658). — The  oil  from  Ocotea  usambarensis  is 
limpid  and  of  a  yellow  colour.  It  distils  at  50 — 160°  under  10  mm. 
pressure,  some  75  per  cent,  passing  over  below  100°.  It  has  a  sp.  gr. 
0*913  at  20°,  nD  1*476,  and  aD  -  11°12'  at  20°.  It  consists  of  myrist- 
aldehyde  1,  cineol  40,  Z-terpineol  40,  a  sesquiterpene,  Cir)H24  or  C15H2(;, 
10,  esters  4  per  cent.,  and  a  minute  quantity  of  a  ketone  which  yields  a 
semicarbazone  melting  at  197°. 

The  oil  from  the  leaves  of  Piper  volkensii  has  a  pale  brown  colour 
and  an  intense  pleasant  odour.  It  distils  at  90 — 175°  under  12  mm. 
pressure,  has  a  sp.  gr.  0*934  at  20°,  «D  1*5017,  and  aD  —  8°24'.  It 
contains  25  per  cent,  of  limene  (Burgess  and  Page,  Trans.,  1904,  85, 
414)  and  45  per  cent,  of  a  compound,  C11H1203,  probably  a  methoxysafrole, 

C3H5,C6H2(OMe)<Q>OH2,  which  distils  at  136—140°  under  12  mm. 

pressure,  has  a  sp.  gr.  1*137  at  20°,  nv  1*5416,  but  is  optically  inactive. 
Limene  yields  a  hexabromide,  C15H24Br6,  which  crystallises  from  light 
petroleum  and  melts  at  154°.  The  compound  CnH1203  forms  a  dibromide 
which  melts  at  122°  after  recrystallisation  from  ethyl  acetate.  This  may 
be  transformed  into  the  compound  CuH1203  by  means  of  zinc  dust  and 
acetic  acid.  J.  J.  S. 

“Dande”  Rubber  from  Rhodesia  (Bull.  Imp.  Inst.,  1905,  3, 
16 — 18). — Two  samples  of  “  Dande  ”  rubber,  derived  from  a  species  of 
Landolphia,  from  the  Umtali  District,  Rhodesia,  were  examined.  One 
of  the  samples  was  rather  soft  and  sticky,  somewhat  deficient  in 
tenacity,  and  had  the  following  composition  :  moisture,  1*2  percent.; 
resin,  7*0  per  cent.  ;  caoutchouc,  88*3  per  cent.  ;  dirt  and  insoluble 
matter,  3*5  per  cent.;  ash,  1*7  per  cent.  The  other  sample  had  very 
good  physical  properties  and  gave  the  following  results  on  analysis  : 
moisture,  15*5  per  cent.;  resin,  10*7  per  cent.;  caoutchouc,  68*1  per 
cent. ;  dirt  and  insoluble  matter,  5*7  per  cent.  ;  ash,  1*6  per  cent. 

E.  G. 

“  Muteke  ”  Rubber  from  North-Eastern  Rhodesia  (Bull. 
Imp.  Inst.,  1905,  3,  14 — 16). —  A.  specimen  of  “Muteke”  rubber,  pro¬ 
bably  derived  from  a  new  species  of  Landolphia,  from  North-Eastern 
Rhodesia,  was  found  to  have  the  following  composition  :  moisture,  4*6 
per  cent. ;  resin,  12*0  per  cent. ;  caoutchouc,  79*7  per  cent.  ;  dirt  and 
insoluble  matter,  3*7  per  cent. ;  ash,  0*4  percent.  The  product  was  of 
good  elasticity  and  tenacity,  and  was  completely  soluble  in  benzene, 
chloroform,  or  carbon  disulphide,  and  partially  so  in  ether.  E.  G. 
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The  Chemical  Properties  of  the  Copals.  Bottler  ( Chem .  Rev. 
Fett.  Harz.  Ind.,  1906,  13,  51 — 53). — The  author  has  examined  almost 
all  the  various  copals  found  on  the  market,  and  finds  that  they  belong 
to  that  class  of  resins  which  consist  principally  of  resin  acids  or  resin- 
oil  acids.  Substances  which  resist  the  action  of  alkalis,  resens,  are 
also  present  in  varying  amounts.  Manila  copal  contains  12  per  cent, 
of  resen  and  Zanzibar  copal  6  per  cent.,  whilst  the  other  copals  contain 
still  less.  W.  P.  S. 


Empirical  Formula  and  Properties  of  Solanin.  Giovanni 
Romeo  ( Gazzetta ,  1905,  35,  ii,  579 — 589.  Compare  Oddo  and 
Colombano,  Abstr.,  1905,  i,  455). — After  quoting  the  analytical  results 
for  solanin  obtained  by  previous  investigators,  the  author  describes  a 
simple  method  for  obtaining  the  glucoside  in  a  pure  state  from  the  juice 
of  the  berries  of  Solarium  sodomceum.  The  solanin  prepared  by  the 
author  turns  brown  at  280°,  melts  at  286°,  and  decomposes  at  a  slightly 
higher  temperature.  This  melting  point,  which  is  higher  than  that  of 
any  solanin  previously  extracted,  is  not  changed  by  crystallising  the 
compound  from  methyl  alcohol  (Oddo  and  Colombano,  lor,,  cit.).  Its 
analysis  gives  numbers  corresponding  with  the  formula  C36H570]3N  or 
C36H59013N.  Its  reactions  are  identical  with  those  of  solanin  extracted 
from  the  potato,  excepting  as  regards  the  coloration  obtained  with 
sulphuric  acid  of  sp.  gr.  1 ,835.  T.  H.  P. 


Researches  in  the  Pyran  Series.  Edmond  E.  Blaise  and 
H.  Gault  ( Compt .  rend.,  1906,  142,  452 — 454.  Compare  Abstr., 
1904,  i,  762). — The  homologues  of  formaldehyde  condense  with  ethyl 
oxalacotate  in  the  presence  of  pyridine  or  diethylamine  to  form  com¬ 
pounds  which  suffer  simultaneous  hydrolysis  and  dehydration  by  the 
action  of  cold  concentrated  sulphuric  acid,  and  yield  dianhydrides 


of  the  type  CHR 


from  which  the  corresponding 


substituted  diketopimelic  acids  are  obtained  by  merely  boiling  with 
water.  The  dioximes  of  these  acids  are  decomposed  by  boiling  water 
to  form  the  corresponding  /?-alkylglutaronitriles,  whilst  the  acids  them¬ 
selves  suffer  dehydration  by  the  action  of  sulphuric  acid  and  yield 


the  4-alkylpyran-2  :  6-dicarboxylic  acids, 


ohr<^ch:c(co2hw0 

chr^ch:c(c02h)'>0. 


the  dibromides,  CHR^^g.’^jQQ^j^OBrg,  of  which  have  no  tendency 

to  lose  HBr  and  form  xanthonium  salts  (compare  Posse,  Abstr.,  1903, 
i,  357;  1905,  i,  607).  M.  A.  W. 


Synthesis  of  Nencki  and  Sieber’s  Gallacetein.  Carl  Bulow 
and  C.  Schmid  ( Ber .,  1906,  39,  850 — 857.  Compare  Billow  and 
Sautermeister,  Abstr.,  1904,  i,  262  ;  this  vol.,  i,  201). — 7  :  8-jDi- 
hydroxy-2-o-m-\)-trimethoxyphenyl-i;-methylene-\  :  4 -benzopyran  hydro¬ 
chloride,  CgH3(OH)2<^^|^>C-C  0H2(OMe)3,  is  readily  formed 

when  dry  hydrogen  chloride  is  passed  into  a  solution  of  pyrogallol  and 
2:3: 4-trimethoxybenzoylacetone  in  warm  glacial  acetic  acid.  It 
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crystallises  from,  alcohol  containing  a  small  amount  of  hydrochloric 
acid  in  red  prisms  melting  and  decomposing  at  200 — 202°.  The 
sulphate ,  C1S)H1S06,H2S04,  dissolves  readily  in  water  and  melts  and 
decomposes  at  124°  after  softening  at  115°.  The  pic, rate ,  C25H210]3N3, 
crystallises  from  alcohol  in  red  needles,  melts  and  decomposes  at  215°, 
and  is  sparingly  soluble  in  the  majority  of  solvents.  The  free  base 
is  obtained  in  the  form  of  slender,  violet-black  needles  when  a  hot 
aqueous  solution  of  the  hydrochloride  is  decomposed  with  an  excess  of 
sodium  acetate  solution.  It  melts  at  183 — 185°  and  dissolves  in 
alcohol,  chloroform,  carbon  disulphide,  or  glacial  acetic  acid.  The 
diacetyl  derivative,  C03H22Os,  crystallises  from  benzene  in  eosin-red 
needles. 

When  the  hydrochloride  of  the  trimethoxy-derivative  is  heated  with 
concentrated  hydrochloric  acid  at  150—180°  for  a  day,  it  is  hydrolysed 
to  the  hydrochloride  of  Nencki  and  Sieber’s  gallacetein,  the  colour¬ 
ing  matter  obtained  from  gallacetophenone  (Abstr.,  1881,  811),  from 
which  gallacetein  itself  may  be  prepared  by  the  addition  of  ammonia. 

It  has  the  constitution  C6H3(OH)2<^^^^y  .CH>OCeH2(OH)8. 

'  ’  ?J  J.  J.  S. 


Synthesis  of  Morin.  Stanislaus  von  Kostanecki,  Victor  Lampe, 
and  Josef  Tambor  ( Ber .,  1906,  39,  625 — 628.  Compare  Kostanecki 
and  Tambor,  Abstr.,.  1904,  i,  426). — A  very  small  amount  of 
5:7:2':  4'-tetramethoxyflavanone, 

CH  fOMel  /O“?H-C0H3(OMe)2 
C6H2(OMe)2<j>^^  , 

is  formed  when  2'-hydroxy-4' :  6'  :  2  :  4-tetramethoxychalkone  is  boiled 

with  aqueous  alcoholic  hydrochloric  acid  in  a  reflux  apparatus.  It 

crystallises  from  alcohol  or  carbon  disulphide  in  white  needles,  melts  at 

167 — 168°,  dissolves  in  alcoholic  sodium  hydroxide  forming  a  yellow 

solution,  and  gives  an  orange  coloration  with  concentrated  sulphuric 

acid.  When  treated  with  amyl  nitrite  and  hydrochloric  acid,  it  forms 

o-isonilroso-5  :  7  :  2'  :  4 ' -tetramethoxyjlavanone, 

C  H  fOMel  /0-CH’CfiH3(OMe)2 
C6H4(OMe)2<co.T.N>()H 


which  crystallises  in  light  yellow  needles,  decomposes  at  199°,  dyes  the 
cobalt  mordant  yellow,  and  dissolves  in  aqueous  sodium  hydroxide, 
forming  a  light  yellow  solution.  When  boiled  with  sulphuric  acid  in 
glacial  acetic  acid  solution,  the  fsonitroso-compoundyields  morin  trimethyl 
ether,  C15H502(0H)2(0Me)3,  which  crystallises  in  white  needles,  melts 
at  165°,  and  dissolves  in  aqueous  sodium  hydroxide  to  form  a  light 
yellow  or  in  concentrated  sulphuric  acid  to  form  a  yellow  solution 
having  a  green  fluorescence,  and  dyes  the  alumina  mordant  light 
yellow. 

When  boiled  with  hydriodic  acid  of  sp.  gr.  T9,  5:7  :  2' :  4'-tetra- 
methoxyflavanone  yields  5:7:2':  4'-tetrahydroxyflavanol,  which  is 
identical  with  morin.  G.  Y. 


Action  of  Bromine  on  Cocaine.  Anne  W.  K.  be  Jong  (Eec. 
trav.  chilli.,  -  1906,  25,  7). — When  a  solution  of  bromine  in  carbon 
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tetrachloride  is  added  to  a  solution  of  cocaine  in  the  same  solvent,  a 
yellow  oil  separates,  which,  on  shaking  out  with  water,  slowly  crys¬ 
tallises.  This  substance  melts  at  85°,  has  the  composition 
Cl7H2104N,HBr,Br2, 

is  soluble  in  ethyl  acetate,  slightly  so  in  carbon  tetrachloride,  and 
insoluble  in  water  and  ether.  It  loses  bromine  somewhat  readily,  and 
when  warmed  with  water  evolves  bromine  and  is  converted  into 
cocaine  hydrobromide.  A  similar  reaction  is  given  by  cinnamyl- 
cocaine.  T.  A.  H. 

Cytisine.  Martin  Freund  and  Paul  Horkheimer  ( Ber .,  1906, 
39,  814 — 825.  Compare  Freund  and  Friedmann,  Abstr.,  1901,  i,  288; 
Freund,  Abstr.,  1904,  i,  263). — The  mother  liquors  obtained  in  the 
preparation  of  a-nitronitrosocytisine,  melting  at  244 — 245°  (Partheil, 
Abstr.,  1894,  i,  558),  contain  the  isomeric  fi-nitronitrosocytisine, 
NOg’CjjH^ON^NO,  which  melts  and  decomposes  at  275°,  and  is  less 
soluble  than  the  a-isomeride  in  glacial  acetic  acid  or  alcohol.  fi-Nitro - 
cytisine  hydrochloride ,  CnH130N2‘N02,HCl,  formed  by  boiling  the 
nitroso-compound  with  alcohol  or  aqueous  hydrochloric  acid,  crystal¬ 
lises  in  long,  golden-yellow  needles,  melts  at  293°,  and  interacts  with 
potassium  nitrite  in  aqueous  solution,  forming  /3-nitronitrosocytisine. 
1 3-Nitrocytisine ,  CnH1303N3,  crystallises  in  matted,  small  needles  or 
rosettes  of  long,  slender  needles  and  melts  at  203°. 

When  a  boiling  solution  of  a-nitrocytisine  is  mixed  with  a  hot 
solution  of  bromine  in  glacial  acetic  acid,  an  orange-red  perbromide  is 
formed  ;  when  boiled  with  alcohol  containing  sulphurous  acid,  this 
yields  bromo-a-nitrocytisine  hydrobromide,  CuH120N2Br*N02,HBr, 
which  crystallises  in  yellow  needles  containing  H20,  melts  at  235°,  or, 
when  anhydrous,  at  286°,  and  interacts  with  potassium  nitrite  in 
aqueous  solution,  forming  bromo-a-nitronitrosocytisine , 

N02-CnH120N2Br-N0, 

melting  at  245°.  Bromo-a-nitrocytisine  crystallises  in  slender  needles 
and  melts  at  135°;  the  hydrochloride,  CnH1203]Sr3Br,HCl,  crystallises 
in  microscopic,  slender  needles  and  melts  above  290° ;  the  nitrate, 
CnH1203N3Br,HN03,  melts  at  238°. 

The  action  of  nitric  acid  on  dibromocytisine  leads  to  the  formation 
of  dibromonitrosocytisine,  CuHn02ISr3Br2,  which  melts  at  212 — 213°. 

When  reduced  electrolytically  in  50  per  cent,  sulphuric  acid  at 
25 — 30°,  with  a  lead  beaker  as  cathode  and  a  current  of  5  amperes, 
cytisine  yields  tetrahydrodeoxycytisine,  which  is  isolated  in  the  form  of 
its  hydrochloride,  CnH20N2,2HCi ;  this  separates  as  a  white,  crystal¬ 
line  powder,  melts  at  282°,  has  [a]D-  10°15',  and  remains  unchanged 
when  heated  with  fuming  hydrochloric  acid  or  concentrated  sulphuric 
acid.  The  platinichloride,  G,11H20N2,H2PtC](5,  forms  hexagonal  prisms 
and  melts  at  235°.  The  free  base  is  an  oil  which  boils  at  270°  under 
atmospheric  pressure,  has  a  strong  spermic  odour,  is  volatile  with 
steam,  blues  litmus,  absorbs  carbon  dioxide  from  the  air,  and  is  readily 
soluble  in  water.  Nitrosotetrahydrodeoxy cytisine,  C11H191S’2'N0,  formed 
when  tetrahydrodeoxycytisine  hydrochloride  is  boiled  with  concen¬ 
trated  nitric  acid,  crystallises  in  long  needles,  melts  at  150°,  and  is 
readily  converted  into  tetrahydrodeoxycytisine  hydrochloride  when 
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boiled  with  alcoholic  hydrogen  chloride.  The  action  of  phenylthio- 
carbimide  on  the  base  leads  to  the  formation  of  the  thiocarbamide, 
C11H19N.‘N*CS*NHPh,  which  crystallises  in  needles  and  melts  at  108°. 

When  heated  with  methyl  iodide,  tetrahydrodeoxycytisine  yields 
the  hydriodide ,  CnH1(VN7NMe,HI,  which  crystallises  in  plates  and 
melts  at  205 — 206°;  the  free  methyl  base  is  volatile  with  steam.  The 
methiodide,  CnH19NINMe2I,  crystallises  in  long  leaflets  or  plates, 
melts  at  283°,  and  dissolves  in  dilute  hydrochloric  acid,  from  its  solu¬ 
tion  in  which  it  is  reprecipitated  on  addition  of  ammonia.  De-{ N)- 
dimethyllelrahydrodeoxycytisine,  C11H18N*NMe2,  is  formed  when  the 
methiodide  is  treated  with  silver  oxide  and  the  ammonium  hydroxide 
so  obtained  heated  with  aqueous  potassium  hydroxide  ;  it  is  a  light 
yellow  oil,  boils  at  266 — 268°,  and  forms  sails  which  are  readily 
soluble  in  water. 

The  methiodide,  NMeI:CuH18*NMe2,  crystallises  in  plates  and  melts 
at  240 — 241°;  the  dimethiodide,  NMeI:CuH18*NMe3I,  melts  at  293°, 
and  when  boiled  with  aqueous  potassium  hydroxide,  evolves  trimethyl- 
amine  and  yields  a  viscid  oil  boiling  at  255 — 265°. 

When  treated  with  bromine  in  glacial  acetic  acid  solution,  tetra¬ 
hydrodeoxycytisine  yields  a  deep  yellow  perbromide ,  which  is  converted 
by  boiling  alcohol  into  the  hydrobromide,  C11Hl7BrN2,2HBr ;  this 
crystallises  in  white  needles,  and,  when  recrystallised  from  absolute 
alcohol  or  hydrobromic  acid,  melts  and  decomposes  at  206°,  but  after 
repeated  recrystallisations  from  water,  at  about  280°.  G.  Y. 


Alkylmeconines.  E.  Mermod  and  Hugo  Simonis  ( Ber .,  1906,  39, 
897 — 899.  Compare  this  vol.,  i,  32). — When  opianic  acid  undergoes 
the  Grignard  reaction,  the  yield  of  product  is  increased  if  constant 
stirring  is  maintained. 

Ethylmeconine,  n'nn^nu^'O^e,  prepared  by  the  action 

CxiBt*G.C±i*Cxi 


of  magnesium  ethyl  iodide  on  opianic  acid,  separates  from  ethyl 
alcohol  in  monoclinic  prisms  and  melts  at  98°. 

Propylmeconine ,  C13H1(j04,  prepared  by  the  action  of  magnesium 
propyl  iodide  on  opianic  acid,  separates  from  ethyl  alcohol  in  glistening 
needles  and  melts  at  76°. 

iso  Propylmeconine,  C13H1604,  prepared  from  magnesium  isopropyl 
iodide  and  opianic  acid,  separates  from  dilute  alcohol  in  needles  and 
melts  at  61-5°.  A.  McK. 


Thebaine.  Martin  Freund  {Ber.,  1906,  39,  844 — 850.  Compare 
Abstr.,  1905,  i,  918). — Bromocodeinone  hydrobromide, 

C18Hls03NBr,HBr,H20, 

is  formed  when  a  solution  of  bromine  in  glacial  acetic  acid  is  gradually 
dropped  into  an  acetic  acid  solution  of  thebaine.  It* is  sparingly 
soluble  in  water  or  alcohol  and  crystallises  from  a  mixture  of  the  two 
in  large  plates  melting  at  197 — 198°.  It  is  not  rendered  anhydrous 
when  heated  at  130°  in  a  current  of  hydrogen,  and  contains  one 
methyl  group  attached  to  nitrogen  and  one  to  carbon.  The  hydro¬ 
chloride  crystallises  with  2  H20  in  the  form  of  slender  needles }  these 
turn  brown  at  190°  and  melt  at  194°.  When  dried  at  150°,  one  mole- 
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cule  of  water  is  removed.  Bromocodeinone ,  C18H1803NBr,  crystal¬ 
lises  from  alcohol  in  needles  which  melt  and  decompose  at  156 — 157°. 
It  does  not  react  with  methyl  iodide,  and  does  not  yield  an  acetyl 
derivative.  When  boiled  with  an  aqueous  solution  of  hydroxylatnine 
hydrochloride,  the  hydrobromide  of  the  base  yields  the  oxime  of 
hydroxycodeinone,  0H,C18Hlg02NIN,0H,  which  melts  and  decomposes 
at  272 — 273°  after  recrystallisation  from  alcohol. 

When  reduced  with  sulphuric  acid  and  iron  filings,  the  hydrobromide 
yields  Ach  and  Knorr’s  codeinone  (Abstr.,  1903,  i,  849).  J.  J.  S. 

Strychnine  Oxide.  Max  Mattisson  ( Ber .,  1906,  39,  705). — 
Polemical.  The  publication  of  the  paper  on  strychnine  oxide  by  Amc 
Pictet  and  Max  Mattisson  (Abstr.,  1905,  i,  816)  took  place  without 
the  knowledge  and  consent  of  the  latter.  The  author  disagrees  with 
certain  statements  in  the  paper  referred  to.  A.  McK. 

Action  of  Sulphuryl  Chloride  on  Indole.  Chloro-  and 
Dichloro-indoles.  Girolamo  Mazzara  and  Alessandro  Borgo 
( Gazzetta ,  1905,  35,  ii,  563 — 569.  Compare  Abstr.,  1905,  i,  925). — 
2-Chloroindole,  prepared  by  the  action  of  sulphuryl  chloride  (1  mol.) 
on  indole  in  ethereal  solution,  crystallises  from  light  petroleum  in 
silvery  scales  melting  and  decomposing  at  91 '5°.  It  has  an  irritant 
action  on  the  skin  and  a  faecal  odour  resembling  that  of  scatole.  It 
dissolves  in  concentrated  sulphuric  acid  giving  a  green  solution, 
and,  in  presence  of  dilute  hydrochloric  acid,  is  converted  into  oxindole. 
On  heating  with  dilute  potassium  hydroxide  solution,  it  becomes 
carbonised. 

The  action  of  sulphuryl  chloride  (2  mols.)  on  indole  in  ethereal 
solution  yields  2  :  3-dichloroindole  (compare  Baeyer,  Abstr.,  1879,  535), 
which,  when  treated  with  potassium  hydroxide  and  methyl  iodide  in 
methy  1-alcoholic  solution,  gives  2 :3-dichloro-l-viethylindole,C6H-iN^leC\2, 
crystallising  from  dilute  alcohol  in  slender,  silky  needles  melting  at 
58°.  T.  H.  P. 

Compounds  of  Palladio  Chloride  with  [Tertiary]  Cyclic 
[Bases].  Richard  Moiilau  {Ber.,  1906,  39,  861 — 863.  Compare 
Gutbier,  Abstr.,  1905,  i,  876  ;  ii,  584;  this  vol.,  i,  12). — tert- Cyclic 
bases  combine  with  palladic  chloride  yielding  intensely  coloured  pro¬ 
ducts,  sparingly  soluble  in  water  or  alcohol  and  insoluble  in  ether. 
Compounds  of  the  type  PdCl4,2C5NH5,HCl  have  been  prepared  from 
the  following  bases.  Pyridine,  red  prisms;  2-phenylpyridine,  golden- 
yellow  plates ;  quinoline,  bright  red  prisms  ;  2-methylquinoline,  red 
needles ;  8-phenylquinoline,  orange  prisms ;  benzothiazole,  orange-red 
prisms  and  plates.  Tertiary  alkaloids  also  yield  coloured  compounds. 

J.  J.  S. 


Ammonium  Compounds.  XXI.  Action  of  Amines  on 
Quaternary  Salts  of  5-Phenylacridine  o-carboxylic  Acid. 

Herman  Decker  and  Carl  Schenk  {Ber.,  1906,  39,  748 — 752.  Com¬ 
pare  Abstr.,  1904,  i,  450). — Ethyl  5-phenylacridine-o-ccirboxylate 


{acrid ylbenzoate), 


C,C(jH4*CO.,Et,is  obtained  by  passing  hydro- 
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gen  chloride  into  an  alcoholic  solution  of  the  acid  at  60 — 70°;  it 
sublimes  in  bright  yellow  needles,  melts  at  161°,  dissolves  in  dilute 
acids  to  a  fluorescent  solution,  and  is  rapidly  hydrolysed  by  boiling 
alkalis.  The  hydriodide,  C22Hl702N,HI,  forms  orange  needles  which 
melt  and  decompose  at  216°,  and  separates  from  w^ater  and  alcohol 
with  partial  decomposition  ;  the  pier  ate,  C22Hl7O2l!7,C0H3O7N3,  separates 
from  alcohol  in  small,  yellow  needles  which  melt  at  244° ;  the  dichrom¬ 
ate,  (C22Hl702N)2,H2Cr207,H20,  forms  orange  needles  and  melts  when 
anhydrous  at  141°.  The  methiodide  forms  garnet-red  needles  and  melts 
and  decomposes  at  220°. 

The  lactam  of  5-amino-5-phenyl-\Q-methyldihy  dr  oacridine-o- carboxylic 

acid,  NMe<^6H4^C<C^i?  ^CO,  is  obtained  together  with  the 
C/6tl4  OgtL4 

lactone  by  the  action  of  ammonia  on  the  quaternary  salts  of  5-phenyl- 
acridine-o-carboxylic  acid,  its  esters,  or  the  betaine  compound.  The 
lactam  is  more  soluble  in  benzene  than  the  lactone,  and  separates  from 
this  solvent  in  colourless  needles  which  contain  benzene  of  crystallisa¬ 
tion,  melts  at  243°,  and  does  not  form  fluorescent  solutions  in  dilute 
acids. 

The  methyl  lactam ,  C22H1S0N2,  and  the  ethyl  lactam,  C23H20ON2, 
are  obtained  in  a  similar  way  by  the  use  of  methylamine  and  ethyl- 
amine  respectively,  and  are  separated  from  the  accompanying  lactone 
by  treatment  with  a  1 — 2  per  cent,  hydrochloric  acid  or  by  crystallisa¬ 
tion  from  dilute  alcohol,  in  which  the  lactams  are  less  soluble ;  the 
methyl  compound  forms  colourless  needles  and  melts  at  238° ;  the  ethyl 
lactam  also  crystallises  in  colourless  needles  and  melts  at  203°. 

These  lactams  are  not  obtained  from  the  lactones  by  the  action  of 
ammonia  or  amines,  and  it  is  suggested  that  they  are  derivatives  of 
ammoniumamide,  H4N*NH2,  the  course  of  their  formation  being 
indicated  by  the  scheme  : 


,c-c6h4*co2h 


NMe<°eJ[4>C< 


NH‘ 


C6H4*CO.,H 

NH„ 


c.  s. 


Methyl  Derivatives  of  5-Phenylacridine.  Alfred  Schmid  and 
Herman  Decker  (Ber.,  1906,  39,  933 — 939). — 5-o -Tolylacridine, 

P  TT  -Ci'/  C0H^  TV 

obtained  by  heating  o-toluic  acid,  diphenylamine,  and  zinc  chloride  for 
ten  hours  at  240 — 260°,  melts  at  212°.  The  picrate, 

.  c20h15n-c6h3o7n3, 

separates  from  alcohol  in  yellowish-brown  prisms  and  melts  at  226°. 
The  methiodide  forms  dark  red  needles  which  melt  and  decompose  at 
237°.  The  picrate  obtained  from  the  carbinol  base  or  from  the 
quaternary  salts  melts  at  161°. 

5-JIydroxy-5-o-tolyl-l  0  -  methyldihydroa  cridine , 

C7H7*C(OH)<^il4>NMe, 


VOL.  XC.  1. 
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obtained  from  the  quaternary  salts  by  the  action  of  alkalis,  is  an 
unstable  substance  and  melts  at  149°.  By  boiling  methyl  alcohol,  it  is 
converted  into  the  more  stable  methyl  ether, 

C7H7*C(OMe)<p6S4>NMe, 

which  crystallises  in  colourless  prisms  and  melts  at  114°  to  a  red  liquid. 
5-m -Tolylacridine,  C20H15N,  obtained  in  the  same  way  as  its  isomeride, 
forms  yellow  crystals  and  melts  at  165°.  The  picrate  crystallises  in 
small,  yellow  needles  and  melts  at  253°.  The  methiodide  crystallises  in 
dark  violet  prisms  and  melts  at  232°.  The  picrate  obtained  from  the 
quaternary  salts  or  from  the  carbinol  base  forms  long,  yellow  prisms 
and  melts  at  178°  and  is  more  soluble  than  the  tertiary  picrate.  The 
carbinol  base  is  quantitatively  precipitated  by  alkalis  from  solutions  of 
the  quaternary  salts;  it  crystallises  in  colourless  prisms,  melts  at  122°, 
and  slowly  turns  green  in  the  air.  The  methyl  ether  melts  at  127 — 128° 
to  a  red  liquid.  The  ethyl  ether  forms  white  needles  and  melts  at 
160°. 

[With  Th.  Hook.] — § -^-Tolylacridine,  C20H15N,  forms  thick,  yellow 
prisms  and  melts  at  189 — 190°.  The  picrate  melts  at  226°,  the 
methiodide  at  243°,  the  quaternary  picrate  at  202°,  the  carbinol  base  at 
144°,  and  its  ethyl  ether  at  122°  to  a  red  liquid.  The  last  compound 
shows  the  iodoform  reaction.  The  ethiodide  of  5-phenylacridine  is 
obtained  in  quantitative  yield  by  heating  its  components  at  120° 
for  two  hours.  It  crystallises  from  water  in  dark  red  leaflets 
and  melts  at  about  223°,  evolving  ethyl  iodide  which  can  be 
estimated  quantitatively  (Abstr.,  1905,  i,  374).  The  quaternary 
picrate,  obtained  as  well  from  the  ethiodide  as  from  the  carbinol  base, 
separates  from  alcohol  in  loug,  yellow  needles  and  melts  at  181°.  The 
carbinol  base,  5-hydroxy-f) -phenyl- 1 0-ethyldihydroacridine, 

OH-CPh<^6H4>HEt, 

c6±i4 

obtained  from  the  ethiodide  by  the  action  of  alkalis,  crystallises  from 
toluene  in  colourless  cubes  and  melts  at  136 — 137°.  The  ethyl  ether, 
C23H23ON,  forms  colourless  needles  and  melts  at  148°  to  a  red 
liquid. 

-p- Xylene-2 -nitrile,  C6H3Me2*CN,  obtained  from  j9-xy]idine,  is  a  yellow 
oil,  which  boils  between  223°  and  226°  under  730  mm.  pressure  and  is 
difficultly  volatile  in  steam. 

5-m-Xylylacridine,  C21Hl7N",  sublimes  in  yellow  needles  and  melts  at 
159°.  The  picrate  melts  at  254°. 

5-p -Xylylacridine,  C21Hl7N,  melts  at  176°  and  the  picrate  at  227°. 

C.  S. 

Constitution  of  Thiazine  and  Oxazine  Dyes.  Friedrich 
Kehrmann  (Ber.,  1906,  39,  914 — 926). — [With  K.  Modebadze.] — 

3 :  9 -Dimethylphenothiazine,  CGH3Me<C^^^C6H3Me,  obtained  by 

rapid  distillation  of  di-ju-tolylamine  and  sulphur,  crystallises  in  greenish- 
yellow  leaflets,  melts  at  219 — 220°,  does  not  combine  with  mineral  acids 
or  picric  acid,  and  develops  with  concentrated  sulphuric  acid  a  blood- 
red  colour  due  to  dimethylphenthiazonium  sulphate. 
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3  :  9 -Dimethylphenothiazonium  chloride, 

C6H3Me<^>C6H3Me, 

obtained  from  the  preceding  compound  by  the  action  of  ferric  chloride, 
forms  dark  green,  lustrous  needles  ;  it  is  soluble  in  cold  water,  but  the 
solution,  slowly  of  itself,  more  rapidly  in  the  presence  of  sodium  acetate, 
deposits  colourless  crystals  of  the  i^-base.  The  nitrate  forms  sparingly 
soluble,  feathery,  red  needles. 

[With  K.  Modebadze  and  V.  Vesely.] — -3:9 -Diacetylaminophenothi- 
azine,  C16H1502N3S,  obtained  from  Lauth’s  violet  by  reduction  and 
subsequent  acetylation,  forms  long,  colourless  needles  which  melt  at 
280°,  and  is  insoluble  in  water  or  dilute  mineral  acids. 

3  :  9 -Diacetylaminophenothiazonium  chloride, 

NHAc*C6H3<~^>CcH3*NHAc, 

crystallises  from  methyl  alcohol,  slightly  acidified  with  hydrochloric 
acid,  in  long,  green  needles.  It  is  not  hydrolysed  by  cold  water ;  the 
addition  of  sodium  acetate  only  very  slowly  causes  the  deposition  of  a 
pale  yellow  i^-base.  Ammonium  or  sodium  carbonate  precipitates  from 
the  aqueous  solution  a  dark  brown,  flocculent  substance  which  disappears 
on  boiling  and  in  its  place  the  crystalline  i/r-base  is  obtained.  The 
diacetyl  compound  is  hydrolysed  by  prolonged  boiling  of  the  acidified 
solution.  The  platinichloride,  (C16H1302NS)2,H2PtCl6,  forms  violet 
crystals. 

‘S-Acetylaminophenothiazine  forms  yellow  needles,  melts  at  208°,  and 
is  insoluble  in  water  or  dilute  mineral  acids. 

3-Acetylaminophenolhiazonium  chloride ,  C6H4\g^j^C6H3*NHAc,  is 

partially  hydrolysed  by  cold  water  ;  the  addition  of  an  alkaline  carbon¬ 
ate  produces  a  crystalline  precipitate  of  the  i^-base.  The  bromide, 

C14HnON2BrS, 

consists  of  a  dark  brownish-violet,  crystalline  powder,  sparingly  soluble 
in  cold  water. 

After  discussing  the  properties  of  3-anilinophenothiazonium  chloride, 
3-aminophenothiazonium  chloride,  Lauth’s  violet  (3  :  9-diaminophenothi- 
azonium  chloride),  and  methylene-blue,  the  author  concludes  with  a 
criticism  of  Hantzsch’s  views  as  to  the  constitution  of  these  thionium 
compounds  (Abstr.,  1905,  i,  605).  C.  S. 

4  :  6-Dibromo-o-phenylenediamine.  C.  Loring  Jackson  and 
Frederick  W.  Kusse  ( Amer .  Chem.  J.,  1906,  35,  148 — 154). — 
4  :  Q-Dibromo-o-phenylenediamine,  C6U2Br2(N’H2')2,  obtained  by  reduc¬ 
ing  4  :  6-dibromo-2-nitroaniline  with  tin  and  hydrochloric  acid, 
crystallises  in  plates  or  needles,  melts  at  83°,  darkens  on  exposure  to 
the  air,  aud  is  freely  soluble  in  alcohol  and  slightly  so  in  hot  water. 
The  hydrochloride  forms  transparent  needles ;  the  hydrobromide 
crystallises  in  short  prisms.  The  amine  dissolves  in  strong  sulphuric 
acid  and,  on  dilution,  flat,  transparent  prisms  are  deposited.  The 
diacetyl  derivative,  C(;H2Br2(NHAc)2,  crystallises  in  long,  white 
needles  and  melts  at  227 — 228°. 

10  :  12 -Dibromophenanthraphenazine  (5  :  7 -dibromo-2  :  3-diphenylene- 
quinoxaline),  C20H10’t72Br2,  obtained  by  the  action  of  phenanthra- 

y  2 
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quinone  on  4 : 6-dibromo-o-phenylenediamine,  crystallises  in  slender, 
yellow  needles,  melts  at  248°,  is  soluble  in  hot  benzene  or  chloroform, 
slightly  so  in  alcohol,  ether,  or  acetone,  and  is  insoluble  in  light 
petroleum  or  water. 

5  :  7-Dibromo-2  :  3-diphenylquinoxaline,  C.20H12N2Br2,  obtained  by 
the  condensation  of  the  amine  with  benzil,  crystallises  from  dilute 
alcohol  in  long,  white  needles,  melts  at  149 — 150°,  and  is  soluble  in 
the  usual  organic  solvents  and  insoluble  in  water. 

By  the  action  of  tetrabromo-o-benzoquinone  on  the  amine,  a  red, 
tarry  mass  was  obtained  from  which  no  definite  compound  could  be 
isolated.  E.  G. 

[Basic  Dyes  from  Formyl-m-diamines.]  Anilinfarben-  & 
Extract-fabriken  vorm.  Joh.  R.  Geigy  (D.R.-P.  161699.  Compare 
Abstr.,  1904,  i,  530). — The  formyl  derivatives  of  m-diamines  (Abstr., 
1903,  i,  522)  condense  with  alkylated  m-diamines  or  alkylated 
m-aminophenols  when  heated  at  150 — 250°  with  ammonium  salts  or 
salts  of  amines.  Orange  dyes,  suitable  for  use  with  a  tannin  mordant 
or  on  leather,  are  thus  obtained.  C.  H.  D. 


[3 : 5-Dichloro  -  4'  -  dimethylamino-4-hydroxydiphenylamine.] 
Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  161665). — 
The  indophenol  prepared  from  2  :  6-dichlorophenol  and  as-dimethyl-jp- 
phenylenediamine  yields  on  reduction  with  sodium  sulphide  3  :  5 -di- 
chloro  i'-dimethylamino-i-hydroxydiphenylamine, 

OH-C0H2Cl2-NH-C6H4*NMe2, 

which  forms  small,  white  crystals  and  readily  oxidises  in  air  to  the 
indophenol.  The  preparation  may  also  be  carried  out  without 
isolating  the  dichlorophenol  by  adding  2  mols.  of  sodium  hypochlorite 
to  1  mol.  of  sodium  phenoxide,  adding  the  calculated  quantity  of 
«s-dimethyLp-phenylenediamine,  oxidising,  and  reducing  the  indophenol. 
Blue  dyes  are  obtained  on  fusing  the  product  with  sulphur  and 
sodium  sulphide.  C.  H.  D. 


Condensation  of  o-Diamines  with  Phthalonic  Acid.  Camillo 
Manuelli  and  Concetto  Maselli  (Gazzetta,  1905,  35,  ii,  572 — 579. 
Compare  Manuelli  and  Silvestri,  Abstr.,  1904,  i,  784). — When  heated 
together  in  alcoholic  solution,  ethylenediamine  and  phthalonic  acids 

yield  the  compound  CH2<^^^q^^C’C6H4*C02H,  which  melts  and 

decomposes  at  176°,  and,  in  aqueous  solution,  decomposes  barium  and 
calcium  carbonates.  The  silver  salt,  Cn H803N2Ag2,  was  prepared  and 
analysed. 

The  condensation  of  l-tolylene-3  :  4- diamine  and  phthalonic  acid  in 
aqueous  or  alcoholic  solution  yields  3-hydroxy -6(or  7 )-methylquin- 


oxaline-2 -benzoic 


„  .n:c-c6h4-co2h 

acid,  C6H3Me<7^  •  (^ .  q  5 


which  separates 


as  a  white,  crystalline  powder  melting  and  decomposing  at  245°.  The 
calcium  salt,  (C10HnO3N2)2Ca,8H2O,  crystallises  in  silky  needles.  The 
N  #OC  H 

lactone ,  C(.HaMe<^^T . 4,  6  ^^CO,  prepared  by  heating  the  acid  at  a 

JN  •  L  (J 
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temperature  slightly  above  its  melting  point,  crystallises  from  benzene 
in  elongated  prisms  or  from  alcohol  in  iridescent  scales  melting  at 
225°.  On  treatment  with  alcoholic  ammonia  solution,  the  Lactone 


is  converted  into  the  iminc- compound,  C0H3Me<^  t 

-IN  •  L/ 


n:c-c„h. 


>co, 


which  separates  from  alcohol  in  slender,  pale  yellow  needles  melting 
at  303° ;  the  aurichloride,  Cir)HnOjN:i,HAuCl4,  forms  pale  yellow 
prisms,  and  the  platinichloride,  (ClsHnOlSr3)2,tf2PtC]0,  intensely  yellow, 
acicular  crystals. 

On  heating  molecular  proportions  of  m-nitro-p-toluidine  and  phthalonic 
acid  in  alcoholic  solution  in  a  sealed  tube,  condensation  takes  place 
with  formation  of  a  compound, 

CMe<^:0(N^>0-N:CH-CflH1»C02H  (?), 


which  crystallises  from  benzene  in  iridescent,  yellow  needles  melting 
at  198°  and  dissolves  in  solutions  of  the  alkali  hydroxides  or  carbon¬ 


ates. 


T.  H.  P. 


Piperazine  Benzoate  and  Salicylate.  A.  Astruc  (Bull.  Soc. 
chim 1906,  [iii],  35,  169 — 171.  Compare  Abstr.,  1905,  i,  382,  671). 
— Piperazine  benzoate,  C4H10N2(C7H6O2)2,  is  precipitated  when  solutions 
of  the  acid  and  of  the  base  in  alcohol  are  mixed.  It  crystallises  in 
small  lamellae,  sublimes  at  120°,  has  a  faint  odour  of  benzoic  acid, 
dissolves  in  4'2  parts  of  water,  in  16'3  parts  of  alcohol  (90  per  cent.), 
and  in  46*4  parts  of  absolute  alcohol  at  15°,  is  alkaline  to  helianthin, 
and  acid  to  phenolphthalein.  In  presence  of  the  latter  indicator, 
1  mol.  of  potassium  hydroxide  is  required  to  produee  neutrality. 

Piperazine  salicylate,  prepared  in  the  same  manner  as  the  benzoate, 
forms  colourless  needles,  is  inodorous,  has  a  sweet  taste,  and  sublimes 
at  160°.  It  dissolves  in  90  parts  of  water,  in  200  parts  of  alcohol 
(90  per  cent.),  and  in  450  parts  of  absolute  alcohol  at  15°,  is  neutral 
to  helianthin,  and  acid  to  phenolphthalein.  In  presence  of  the  latter  in¬ 
dicator,  1  mol.  of  potassium  hydroxide  is  required  to  produce  neutrality. 
The  reactions  of  the  solutions  of  these  salts  with  solutions  of  a  number 
of  metallic  salts  are  given  in  the  original.  T.  A.  H. 


Trihydroxymethyldihydrouracil.  Robert  Behrend  and  Hans 
Osten  [with  Carl  Beer]  (Annalen,  1905,  343,  133 — 151). — In  order 
to  account  for  the  peculiarities  observed  in  the  oxidation  of  the  various 
methyl-  aud  dimethyl-uracils  (Behrend  and  Griinewald,  Abstr.,  1902, 
i,  834),  it  was  thought  that  trihydroxymethyl-  or  dimethyl-dihydro¬ 
uracil  was  formed  as  an  intermediate  product.  These  substances  have 
now  been  more  minutely  investigated. 


a- Trihydroxymethyldihydrouracil, 


(OH)2C-CONH 
OH-CMe— NH^  ’ 


has 


been 


prepared  from  methyluracil ;  the  latter  is  first  nitrated  by  treatment 
with  a  mixture  of  nitric  acid  and  phosphoric  oxide,  the  nitrouracil 
crystallising  in  prisms  or  leaflets  melting  and  decomposing  at  290°. 
Aminomethyluracil  is  obtained  by  reduction  of  the  nitro-derivative  in 


ammoniacal  solution  with  amalgamated  aluminium.  When  treated 


310 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


with  bromine  in  suspension  in  water,  the  trihydroxy -compound  is 
formed  as  white  crystals  melting  at  127 — 128°;  the  melting  point 
depends  on  the  rate  of  heating,  a  temperature  of  136°  being  occasion¬ 
ally  observed.  "When  heated  at  110°,  it  loses  2H20  and  is  converted 
into  an  insoluble  powder  which  decomposes  at  140 — 145°  and  gives  a 
blue  coloration  with  ferric  chloride. 


(3-Trihydroxymethyldihydrourcicil  is  prepared  by  dissolving  dibromo- 
hydroxymethyluracil  in  potassium  hydroxide,  neutralising  with  hydro¬ 
chloric  acid,  and  then  evaporating  over  sulphuric  acid ;  it  forms 
crystals  melting  at  116 — 117°;  it  is  converted  into  the  a-derivative  by 
treatment  with  acids,  and  is  formed  from  the  a-isomeride  by  heating  in 
neutral  solution  or  by  very  cautious  treatment  with  alkali  hydroxides. 

With  ethyl  alcohol,  the  a-compound  yields  an  a -hydroxydiethoxymethyl- 


dihydrouracil, 


(OEt)2OCONH 

OHCMe-NH 


^>CO,  which  forms  crystals  melting  at 


180 — 182°,  and  is  reconverted  into  the  trihydroxy-derivative  by  water 
at  a  low  temperature.  The  /3- trihydroxy-derivative  also  yields  a  fi-hydr- 
oxy diethoxy methyldihydrouracil,  which  sinters  at  105°  and  melts  at 
134 — 136°,  and  is  reconverted  into  the  trihydroxy-compound  by  water. 

The  two  isomerides  also  give  with  phenylhydrazine  two  distinct  com¬ 
pounds  ;  with  phenylhydrazine  acetate  in  aqueous  solution,  the  a-deriv¬ 
ative  yields  a  compound,  NH<^’^^>C(OH)-NH-NHPh  or 

CO<\^^.^^e^Q^^>CO,NH2,NHPh,  which  forms  yellow  crystals 

decomposing  at  170 — 180°  and  behaves  as  a  hydrazide,  phenyl¬ 
hydrazine  being  set  free  by  alkali  hydroxides.  The  /3-derivative  melts 
at  125°  and  has  similar  properties. 

When  oxidised  by  permanganate  in  the  presence  of  potassium 
hydrogen  carbonate,  both  the  uracils  yield  potassium  acetoxalurate,  but, 
in  the  presence  of  excess  of  alkali  hydroxide,  an  oxalate  and  acetyl- 
carbamide.  When  the  oxidation  is  carried  out  by  permanganate  at  a 
higher  temperature,  oxaluric  acid  is  formed.  The  acetal lanturic  acid, 
formed  by  boiling  /8-trihydroxymethyldihydrouracil  with  water,  is 
oxidised  by  chromic  acid  to  parabanic  acid. 

So  far,  the  isomerism  of  the  trihydroxymethyldihydrouracils  has 
not  been  accounted  for.  K.  J.  P.  O. 


Oxidation  of  Methylated  Methyluracils.  Kobert  Behrend 
and  Carl  Hufschmidt  ( Annalen ,  1905,  343,  155 — 168). — It  was 
observed  (Abstr.,  1903,  i,  739)  that  trimethyluracil  yielded  on 


oxidation  hydroxy-/3-dimethyluracil 


CO:C(OH):CMe 
’  NMe — CONH  ' 


Since  it  was 


possible  that  this  substance  was  formed  from  a  small  quantity  of 
/3-dimethyluracil  present  as  an  impurity  in  the  trimethyluracil,  the 
experiments  have  been  repeated. 

Pure  trimethyluracil  was  prepared  by  methylating  a-dimethyl- 
uracil  with  methyl  iodide  and  potassium  hydroxide ;  it  melted  at 
111 — 112°,  and  was  oxidised  by  a  2  per  cent,  solution  of  permanganate 
in  the  presence  of  acetic  acid.  The  hydroxy-/3-dimethyluracil  thus 
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obtained  crystallised  in  rhombic  leaflets  decomposing  at  335°.  On 
further  oxidation,  it  yielded  s-acetylmethylcarbamide. 

Dimethyluraeil  yields  on  oxidation  hydroxymethyluracil,  and 
probably  also  hydroxy-a-dimethyluracil,  which  is  obtained  in  slender 
needles  melting  at  254 — 258°. 

/3-Dimethyluracil  gives  on  oxidation  the  hydroxy-/3-dimethyluracil 
previously  described ;  it  is  coloured  deep  blue  by  ferric  chloride.  Its 
acetyl  derivative  was  prepared,  and  was  identical  with  the  substance 
obtained  from  trimethyluracil.  K.  J.  P.  O. 

Nitration  of  Trimethyluracil.  Robert  Behrend  and  Carl 
Hufschmidt  ( Annalen ,  1905,  343,  168 — 175). — Trimethyluracil  was 
nitrated  with  a  mixture  of  sulphuric  acid  and  nitric  acid  saturated 
with  oxides  of  nitrogen.  When  the  nitration  is  carried  out  at  as  low 
a  temperature  as  possible,  a  green  substance,  C7H604N4  or  C7H804N4,  an 
intermediate  product,  was  obtained  ;  it  melted  and  decomposed  at  168°. 
When  reduced  with  tin  and  hydrochloric  acid  at  0°,  a  sparingly 
soluble  compound,  C7H803N4,  CuH1806N8,  or  C7H10O3N4,  is  formed, 
which  melts  and  decomposes  at  227°  and  is  soluble  in,  but  decomposed 
by,  potassium  hydroxide  it  can  be  recrystallised  from  concentrated 
hydrochloric  or  sulphuric  acid  or  acetic  acid,  from  which  it  separates 
in  dark  yellow  needles. 

When  the  reduction  is  carried  out  at  the  ordinary  temperature,  a 
readily  soluble  compound,  C7H904N3,  is  produced ;  it  crystallises  in 
long  needles  melting  at  215°  ;  it  is  readily  soluble  in  water,  acids,  and 
alkali  hydroxides,  and  gives  with  ferric  chloride  an  intense  blue 
coloration.  Its  acetyl  derivative  melts  at  162 — 172°. 

When  the  trimethyluracil  is  nitrated  at  the  ordinary  temperature, 
nitrodimethyluracilcarboxylic  acid,  C7H706N3,2H20,  which  melts  and 
decomposes  at  139 — 140°,  and  nitrodimethyluracil  (m.  p.  150 — 154°) 
are  formed.  The  acid  is  obtained  in  larger  proportion  when  the 
mixture  is  cooled.  K.  J.  P.  O. 

Dialuric  Acid.  Robert  Behrend  and  Hermann  Friedrich 
(Annalen,  1906,  344,  1 — 18.  Compare  Menschutkin,  this  Journal, 
1876,  i,  907). — On  preparing  potassium,  sodium,  and  ammonium 
dialurates  by  Menschutkin’s  methods  (loc.  cit.),  the  author  obtained 
salts  only  of  the  type  C4H304N2M'.  This  is  in  agreement  with 
Koech’s  results  (Abstr.,  1901,  i,  262),  and  Menschutkin’s  supposed 
salts  of  the  type  C7H8O10lSr4M2',  are  considered  to  be  non-existent. 

When  finely  powdered  and  boiled  with  acetic  anhydride,  dialuric 

acid  forms  the  acetyl  derivative,  CO^^^.qq^CH’OAc,  which 

crystallises  in  white  prisms  or  leaflets,  melts  at  210 — 212°,  is  readily 
soluble  in  water  or  alcohol,  but  less  so  in  ether,  and  when  recrystallised 
from  boiling  water  decomposes  partially,  yielding  a  product  melting 
and  becoming  red  at  200 — 210°.  It  forms  a  violet  precipitate  with 
barium  hydroxide  in  aqueous  solution,  and  interacts  with  potassium 
acetate  in  95  per  cent,  alcohol,  forming  a  potassium  salt, 

C6H706N2K,H20; 

this  is  obtained  as  a  fine  crystalline  precipitate,  loses  H20  over  soda- 
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lime  in  a  vacuum,  melts  and  decomposes  at  300 — 303°,  has  an  acid 
reaction  in  aqueous  solution,  is  not  precipitated  from  its  aqueous 
solution  by  barium  or  calcium  chloride,  but  with  lead  acetate 
forms  a  precipitate  consisting  of  white  leaflets,  and  reduces  cold  silver 
nitrate  or  ammoniacal  silver  solutions.  Acetyldialuric  acid  interacts 
with  alloxan  in  aqueous  solution  at  40°,  forming  acetylalloxantin, 

c10H8o9N4!H2o, 

which  crystallises  in  thin  leaflets  resembling  those  of  alloxantin,  loses 
H20  over  sulphuric  acid  in  a  vacuum,  melts  and  decomposes  with 
ebullition  at  263 — 265°,  and  is  hydrolysed  slowly  by  hot  water  with 
formation  of  alloxantin. 

Benzoyldialuric  acid ,  CnH805N2,  formed  by  heating  dialuric  acid 
with  benzoyl  chloride  at  190 — 200°,  crystallises  from  alcohol  in 
prisms  or  leaflets,  melts  at  209 — 210°,  is  readily  soluble  in  alcohol,  but 
less  so  in  ether,  and  only  sparingly  so  in  cold  water  or  benzene,  and 
with  barium  hydroxide  in  aqueous  solution  gives,  after  some  time,  a 
bluish-violet  coloration.  It  interacts  with  alloxan  in  hot  aqueous 
solution,  forming  benzoylalloxantin,  C15H10O9lSr4,H2O  or  1^H20,  which 
ci'ystallises  from  hot  water  in  colourless,  hexagonal  leaflets,  melts  at 
253 — 255°,  and  with  barium  hydroxide  in  aqueous  solution  yields  a 
white  precipitate  changing  to  bluish-violet. 

If  acetylalloxantin  is  dissolved  in  pyridine,  acetic  anhydride  added, 
and  the  mixture  evaporated  over  sulphuric  acid  and  lime  in  a  vacuum, 
there  is  obtained  a  crystalline  additive  product,  C10H8O9N4,C6H5lS', 
which  dissolves  in  dilute  sodium  hydroxide,  yielding  an  odour  of 
pyridine.  The  action  of  ammonium  carbonate  on  acetylalloxantin  in 
aqueous  solution  leads  to  the  formation  of  murexide  (compare  Piloty 
and  Finckh,  Abstr.,  1904,  i,  820) ;  contrary  to  the  statement  of  these 
authors,  murexide  crystallises  with  less  than  1H20,  or  loses  part  of  its 
water  of  crystallisation  when  dried  in  air  ;  at  120°,  it  commences  to 
decompose  with  evolution  of  ammonia. 

Quinol  diacetate  resembles  the  dialkyl  ethers  of  quinol  in  that  it 
does  not  interact  with  quinone  in  cold  alcohol  or  ethereal  solution  ; 
this  is  of  importance  in  view  of  the  formation  of  alloxantin  from 
acetyldialuric  acid  and  the  parallel  drawn  by  Piloty  and  Finckh 
(loc.  cit .)  between  the  formation  of  alloxantin  and  that  of  quinhydrone. 

isoDialuric  acid,  which  contains  the  grouping  — CH(OH)*C(OH)2-, 
does  not  form  a  compound  resembling  alloxantin  with  alloxan  or  with 
dialuric  acid.  As  isodialuric  acid  is  easily  soluble  in  water,  contains 
1  mol.  of  water  of  constitution,  and  interacts  readily  with  hydroxyl- 
amine  hydrochloride  forming  an  oxime,  it  has  most  probably  the 
molecular  formula  C4H604H2,  and  is  not  itself  a  compound  of  the 
nature  of  alloxantin  (compare  Behrend  and  Roosen,  Abstr.,  1888,  581). 

G.  Y. 

Action  of  Thiocarbimides  on  Ethyl  Aminocrotonate.  Robert 
Behrend  and  Hans  Hennicke  ( Annalen ,  1906,  344,  19 — 29.  Com¬ 
pare  Behrend,  Meyer,  and  Buchholtz,  Abstr.,  1901,  i,  136  ;  Behrend 
and  Hesse,  Abstr.,  1904,  i,  379).  —  Ethyl  iminoacetyl-p-tolylthiomalon- 
amate,  N  H !  CMe*  CH(C02Et) •  CS’NH*  C7H7,  or  ethyl  aminoethylidene-p- 
tolylthiomalonamate,  HH2,CMeIC(C02Et)*CS,lSrH*C7H7,  is  formed  by 
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the  interaction  of  jo-tolylthiocarbimide  with  ethyl  aminocrotonate 
during  some  weeks  at  the  laboratory  temperature,  or,  together  with 
small  amounts  of  thionqp-tolylmethyluracil,  more  quickly  on  the 
water-bath  ;  it  crystallises  from  alcohol  in  yellow,  prismatic  needles, 
melts  at  125 — 130°,  and  is  moderately  soluble  in  alcohol  or  benzene, 
but  is  almost  insoluble  in  water  or  ether. 


Thion-p-tolylmethyluracil, 


p,/NH — CMe 
VN(C7H7)*CO 


>CH, 


crystallises  in 


slender,  almost  colourless  needles,  melts  at  278 — 279°,  and  is  soluble 


in  dilute  sodium  hydroxide. 

The  action  of  allylthiocarbimide  on  ethyl  aminocrotonate  for  five 
weeks  at  the  laboratory  temperature,  or  for  four  to  five  hours  at  70°, 
leads  to  the  formation  of  ethyl  iminoacetylallylthiomalonamate, 
C10Hlf.O2N2S,  which  crystallises  from  95  per  cent,  alcohol  in  snow- 
white,  slender  needles  and  melts  at  105 — 106°.  No  thionmethylallyl- 
uracil  is  formed. 


Ethyl  iminocicetylethylthiomalonamate,  C9H10O2N2S,  but  no  thion- 
methylethyluracil,  is  formed  by  the  interaction  of  ethylthiocarbimide 
and  ethyl  aminocrotonate  for  two  months  at  the  laboratory  tempera¬ 
ture  ;  the  ester  crystallises  from  alcohol  in  snow-white  needles  and 
melts  at  130 — 131°.  When  digosted  with  silver  carbonate  and  alcohol, 
the  ester  is  converted  into  ethyl  iminoacetylethylmalonamate, 
NH:CMe-CH(C02Et)-CO-NHEt, 

which  separates  from  light  petroleum  in  matted,  slender  needles  or,  on 
exposure  to  air,  in  transparent,  compact  crystals  containing  H20. 

Benzylthiocarbimide,  boiling  at  140 — 141°  under  17  mm.  pressure, 
is  obtained  in  a  yield  of  23  per  cent,  of  the  theoretical  by  distilling 
benzyl  thiocyanate  four  times  under  the  atmospheric  pressure  and 
fractionating  the  product  in  a  vacuum.  With  ethyl  aminocrotonate, 
it  forms  ethyl  iminoacetylbenzylthiomalonamate ,  C14H1802N2S,  slowly  at 
the  laboratory  temperature,  more  quickly  at  70°;  the  ester  separates 
from  alcohol  in  large,  greenish-yellow  crystals  and  melts  at  115 — 116°. 

The  action  of  phenylthiocarbimide  on  methyl  aminocrotonate  leads 
to  the  formation,  slowly  at  the  laboratory  temperature,  more  quickly 
on  the  water-bath,  of  methyl  iminoacetylphenylthiomalonamate,  or  at 
130 — 140°  to  the  formation  of  thionphenylmethyluracil,  melting  at 
253 — 254°.  The  ester,  NHlCMe,CH(0O2Me)*CS,NHPh,  separates  from 
alcohol  in  light  yellow  crystals,  melts  at  153 — 154°,  and  is  slightly 
soluble  in  dilute  sodium  hydroxide. 

Ethyl  methyliminoacetylphenylthiomalonaviate, 

NMe:CMe-CH(C02Et)-CS-NHPh, 

formed  by  the  action  of  phenylthiocarbimide  on  ethyl  metbylamino- 
crotonate,  separates  from  alcohol  in  transparent,  dark  yellow  crystals 
and  melts  at  107 — 108°. 


The  action  of  phenylthiocarbimide  on  ethyl  /?-amino-a-methylcroto- 
nate  leads  to  the  formation  of  thionphenyldimethyluracil  and  a  product 
which  separates  from  alcohol  in  colourless  crystals,  melts  at  154 — 155°, 
and  is  soluble  in  aqueous  alkali  hydroxides.  Thionphenyldimethyl¬ 
uracil,  NPh<^Qg_^^^>CMe,  crystallises  in  slender  needles  and 


melts  at  254—255°. 
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Thiontrimethyluracil,  N Me,  formed  from  methyl- 

thiocarbimide  and  ethyl  /3-amino-a-methylcrotonate  at  70—80°,  crys¬ 
tallises  in  snow-white,  slender  needles  and  melts  at  255 — 256°.  G.  Y. 


Hydroxyphenylrosindulines.  Kalle  &  Co.  (D.R.-P.  160789 
and  160815.  Compare  Abstr.,  1905,  i,  554,  840). — /i-Aminophenol 
condenses  with  either  benzeneazomonoaryl-a-naphthylamines  or  mono¬ 
aryl-1  :  4-diaminonaphthalenes  on  fusion  or  on  boiling  in  a  reflux 
apparatus  with  alcohol  or  water.  The  products  obtained  are  bluer  in 
colour  than  those  derived  from  non-arylated  compounds,  and  probably 
contain  only  two  hydroxyl  groups.  C.  H.  D. 


Ethyl  l-Phenylthiouramino-2  :  5-dimethylpyrrole-3  :  4-di- 
carboxylate.  Gael  Bulow  and  Constantin  Sautermeister  ( Ber .,  1 906, 
39,  647 — 651.  Compare  Abstr.,  1904,  i,  690;  Bulow  and  Krafft, 
Abstr.,  1903,  i,  196;  Bulow,  Riess,  and  Sautermeister,  Abstr.,  1905, 
i,  660). — Ethyl  1  -phenylthiocarbamido-2  :  5-dimethylpyrrole-Z  :  4:-dicarb- 

oxylate,  NHPh’CS'NH'N-^^^6!  •  is  formed  by  boiling  (1) 

CJV1  e .  C  ■  COgiiit 

ethyl  1 -amino-2  :  5-dimethylpyrrole  3  :  4-diearboxylate  with  phenyl- 
thiocarbimide  or  (2)  4-phenyl thiosemicarbazide  with  ethyl  diacetyl- 
succinate  in  alcoholic  solution  in  a  reflux  apparatus.  It  crystallises 
in  glistening,  white;  rhombic  needles,  melts  at  197°,  is  readily  soluble 
in  alcohol,  ether,  benzene,  pyridine,  aqueous  ammonia,  or  dilute  alkali 
hydroxide,  and  is  precipitated  from  its  alkaline  solutions  on  acidifica¬ 
tion  with  acetic  acid.  When  treated  with  methyl  sulphate  in  ice- 
cooled,  aqueous  potassium  hydroxide  solution,  it  forms  ethyl  \-j3-phenyl- 
methylthiocarbamido-2  :  5-dimethylpyrrole- 3  :  i-dicarboxylate, 


™  >T^CMe:C-C02Et 
NH  •CS'NMe-^<0Me.^00^Et, 

which  crystallises  from  alcohol  in  needles  and  melts  at  154°,  together 
with  a  small  quantity  of  a  substance  which  is  precipitated  from  the 
mother  liquors  by  carbon  dioxide  or  acetic  acid,  and  melts  at  80 — 90°, 
or,  after  three  recrystallisations  from  alcohol,  at  214 — 215°. 

When  shaken  with  benzoyl  chloride  and  aqueous  potassium 
hydroxide,  ethyl  1-phenylthiocarbamidodimethylpyrroledicarboxylate 
yields  ethyl  l-benzoylamino-2  :  5-dimethylpyrrole-3  :  4-dicarboxylate, 
melting  at  124°. 

Hydrazodicarbonanilide,  formed  by  the  action  of  phenylcarbimide 
on  4-phenylthiosemicarbazide  in  warm  alcoholic  solution,  crystallises 
in  delicate,  glistening,  white  leaflets  and  melts  at  212 — 213°.  Curtius 
and  Burkhardt,  who  prepared  this  substance  by  the  action  of  iodine  or 
of  heat  on  phenylsemicarbazide,  found  it  to  crystallise  in  prisms  and 
melt  at  245°  (Abstr.,  1899,  i,  137).  G.  Y. 


Reduction  in  the  Diphenylmethane  Series.  Henri  Duval 
(i Compt .  rend.,  1906,  142,  341 — 342.  Compare  Abstr.,  1905,  i,  651). 
— 2  :  2' :  4  :  4 '-Tetraminodiphenylmethane,  obtained  when  4  :  4'-diamino- 
2  :  2'-azodiphenylmethane  is  reduced  with  stannous  chloride  in  hydro- 
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chloric  acid  solution,  forms  colourless  crystals,  soluble  in  alcohol  or 
water,  insoluble  in  ether,  and  yields  a  dibenzoyl  derivative  melting  at 
275°,  which  is  sparingly  soluble  in  alcohol  and  insoluble  in  water. 
When  4  : 4-diamino-2  :  2'-azodiphenylmethane  is  reduced  by  zinc  dust 
in  alkaline  solution,  4  :  4'-diaminoacridine  is  produced  ;  this  forms 
yellow  needles  melting  at  284°  (Schopff  gives  281°,  Abstr.,  1894,  i, 
598).  M.  A.  W. 


Oxidation  Products  of  Thiocarbamides  and  their  Isomerides. 

K.  Dost  ( Ber .,  1906,  39,  863 — 866.  Compare  Hector,  Abstr.,  1889, 
872). — When  the  product,  obtained  by  the  oxidation  of  phenylthio- 
carbamide  with  hydrogen  peroxide,  is  boiled  gently  with  fuming 
hydrochloric  acid  for  3 ‘5  hours,  it  is  converted  into  a  compound , 
C14HuON3S,  which  crystallises  from  alcohol  in  long,  glistening 
needles  melting  at  162°.  The  compound  does  not  form  salts  and  is 
not  acetylated  when  boiled  with  acetic  anhydride.  It  has  not  been 
found  possible  to  replace  a  second  NH  group  in  the  oxidation  product 


by  oxygen,  and  the  formula  NH<^ 


.C(NH) — NPh 


C(NPh)*  S 

[)«n: 

'C(NH)*  S 


is  suggested  instead 


.  TT  „-.C(NH)*jSTPh  . 

or  Hectors  formula  JMPhc^p^^'  ^  .  The  oxygen  compound  is 


The  oxidation  product  of  jp-tolylthio- 


™^CO - ^Ph 

hen  NH<c^Nph^g  . 

carbamide,  when  treated  in  a  similar  manner,  yields  a  product, 

ClfiH15ONsS, 


melting  at  163°. 

The  two  oxidation  products  are  readily  transformed  into  isomerides 
when  heated  with  alcoholic  ammonia  at  145 — 150°  for  2 -25  hours. 
The  derivative  from  the  oxidation  product  of  phenylcarbamide  melts 
at  198°  and  the  homologue  at  203°.  Both  compounds  have  lost  their 
basic  properties.  The  phenyl  derivative  yields  an  acetyl  compound, 
Ci4HnN4SAe,  which  melts  at  235°.  The  p-tolyl  derivative  combines 
with  phenylcarbimide,  yielding  a  compound  C14H42N4S,2CONPh, 
melting  at  168°.  J.  J.  S. 


Condensation  of  Aldehydes  with  s-Dihydrotetrazines. 
Robert  Stolle  (Ber.,  1906,  39,  826 — 827.  Compare  Abstr.,  1903, 
i,  721  ;  1905,  i,  249  ;  also  Ruhemann  and  Merriman,  Trans.,  1905, 
87,  1768).- — It  has  been  shown  previously  that  diphenyl-s-dihydro- 
tetrazine  condenses  with  benzaldehyde  and,  since  a  molecular  re¬ 
arrangement,  as  suggested  by  Ruhemann  and  Merriman,  is  impossible 
in  this  case,  the  original  constitutional  formulae  are  regarded  as 
established. 

The  benzylidene  derivative  of  dicarbamide  described  by  Curtius  and 
Heidenreich  (Abstr.,  1895,  i,  12)  is  regarded  as  having  the  eonstitu- 


/N:C(OH)\ 

tional  formula  1W — CHPh — 

\c(OH):n/ 


J.  J.  s. 
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Influence  of  Methyl  Groups  on  the  Shade  of  Dyes  contain¬ 
ing  Two  Triphenylmethane  Groups  joined  by  a  Glutaconic 
Aldehyde  Group.  Fritz  Reizenstein  and  Julius  Rothschild 
(J.  pr.  Chern.,  1906,  [ii],  73,  192 — 206.  Compare  Reizenstein  and 
Runge,  Abstr.,  1905,  i,  300  ;  Zincke,  Heuser,  and  Moller,  Abstr., 
1904,  i,  921). — The  action  of  dinitrophenylpyridinium  chloride  on 
aminotetramethyldiaminotriphenylmethanes  in  alcoholic  solution  on 
the  water-bath  leads  to  the  formation  of  products  of  the  type 

CGH4*N:CH-CH:CH-CH:CH*NH2Cl-C6H4-CH(C6H4-NMe2)2 

CH(C6H4-NMe2)2 

When  oxidised  with  lead  peroxide  in  acetic  acid,  these  substances 
form  solutions  which  dye  purer  and  more  intense  shades  than  the 
corresponding  triphenylmethane  dyes ;  as  compared  with  each  other, 
those  containing  methyl  groups  in  the  ortho-position  give  weaker 
colours. 

The  hydrochloride  C53H61N6C1,  formed  from  4-amino-4' :  4"-tetra- 
methyldiamino-3-methyltriphenylmethane,  is  obtained  as  a  red  powder 
melting  at  about  95° ;  the  dye  colours  cotton-wool,  mordanted  with 
tannin,  dark  blue. 

The  hydrochloride  C53H61N6C1,  obtained  from  4-amino-4'  :  4"-tetra- 
methyldiamino-2-methyltriphenylmethane,  is  yellowish-green  and  melts 
at  about  95° ;  the  dye  colours  cotton-wool,  mordanted  with  tannin, 
dark  corn-flower  blue. 

The  hydrochloride  C53H61N6C1,  formed  from  2-amino-4' :  4"-tetra- 
methyldiamino-5-methyltriphenylmethane,  is  yellowish-brown,  sinters 
at  75°,  and  melts  at  about  95°.  The  corresponding  ammonium 
hydroxide,  C53H61N0-OH,  is  a  reddish-brown  powder  melting  at  about 
81°.  The  dye  colours  cotton-wool,  mordanted  with  tannin  and 
potassium  hydrogen  tartrate,  indigo-blue. 

The  hydrochloride  C53H61N6C1,  formed  from  3-amino-4'  :  4"-tetra- 
mebhyldiamino-4-methyltriphenylmethane,  is  greenish-yellow  and  melts 
at  78°.  The  dye  colours  mordanted  cotton- wool  intense  green. 

The  hydrochloride  C53H61N6C1,  formed  from  3-amino-4' :  4"-tetra- 
methyldiamino-5-methyltriphenylmethane,  is  dark  red,  sinters  at  102°, 
and  melts  at  115°.  The  dye  colours  cotton-wool,  mordanted  with 
tannin,  dark  greenish-blue. 

The  hydrochloride  C53H61N6C1,  formed  from  3-amino-4'  :  4"-tetra- 
methyldiamino-6-methyltriphenylmethane,  is  obtained  as  a  red  powder 
melting  at  about  130°.  The  dye  colours  cotton-wool,  mordanted  with 
tannin,  bluish-green. 

The  hydrochloride  C57H69N0C1,  formed  from  4-amino-4' :  4"-tetra- 
methyldiamino-2':  2":  3-trimethyltriphenylmethane,  is  brownish-yellow, 
sinters  at  90°,  and  melts  at  115°.  The  dye  is  a  weak  bluish-green. 

The  hydrochloride  C57HC9N6C1,  formed  from  4-amino-4' :  4"-tetra- 
methyldiamino-2  :  2'  :  2"-trimethyltriphenylmethane,  is  yellowish- 
brown,  sinters  at  90°,  and  melts  at  109°.  The  dye  colours  cotton-wool, 
mordanted  with  tannin,  a  weak  green. 

The  hydrochloride  C57H69N6C1,  formed  from  2-amino-4' :  4"-tetra- 
methyldiamino-2' :  2"  :  5-trimethyltriphenylmethane,  is  a  dark  brown 
powder  which  sinters  at  90°  and  melts  at  112°.  The  dye  colours 
cotton-wool,  mordanted  with  tannin,  a  weak  green. 
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The  preceding  three  derivatives  of  trimethyltriphenylmethane 
dissolve  in  glacial  acetic  acid  forming  intensely  green  solutions.  No 
diminution  in  the  intensity  consequent  on  the  introduction  of  methyl 
groups  the  o-position  can  be  observed.  This  applies  also  to  the 
following  three  condensation  products. 

The  hydrochloride  C57Hfi9Nr>Cl,  formed  from  3-amino-4'  :  4"-tetra- 
methyldiamino-2' :  2"  :  4-trimethyltriphenylmethane,  is  dark  yellow, 
sinters  at  85°,  and  melts  at  115°.  The  dye  colours  cotton-wool, 
mordanted  with  tannin,  a  weak  light  green. 

The  yellowish-brown  hydrochloride,  Cfi7H69N6Cl,  formed  from 
3-amino-4' :  4"-tetramethyldiamino-2' :  2"  :  5-trimethyltriphenylmethane, 
sinters  at  85°  and  melts  at  113°.  The  dye  colours  cotton-wool, 
mordanted  with  tannin,  a  weak  light  green. 

The  brown  hydrochloride,  C57H69N6C1,  formed  from  3-amino-4'  :  4"- 
tetramethyldiamino-2'  :  2"  :  6 -trimethyltriphenylmethane,  sinters  at 
105°  and  melts  at  115°.  The  dye  colours  cotton  wool,  mordanted  with 
tannin,  a  weak  light  green. 

The  red  hydrochloride,  C51H57N6C1,  formed  from  o-aminoleucomala- 
chite-green,  sinters  at  40°  and  melts  at  68°.  The  dye  colours  cotton¬ 
wool,  mordanted  with  tannin,  bluish-green. 

The  green  hydrochloride,  C51H57N6C1,  formed  from  m-aminoleuco- 
malachite-green,  melts  at  78°.  The  dye  colours  cotton-wool,  mordanted 
with  tannin,  intense  emerald-green. 

The  green  hydrochloride,  C61H57N6C1,  formed  from  y>-aminoleuco- 
malachite-green,  melts  at  about  72°.  The  dye  colours  cotton- wool, 
mordanted  with  tannin,  dark  blue. 

The  dark  yellowish-brown  hydrochloride,  C55HG5N6C1,  formed  from 

2- amino  -  4'  :  4'  -  tetramethyldiamino-2' :  2"  -  dimethyltriphenylmethane, 
melts  at  102°.  The  dye  colours  cotton-wool,  mordanted  with  tanniD,  a 
weak  bluish-green. 

The  yellowish-brown  hydrochloride,  C55H65N6C1,  formed  from 

3- amino -4'  :  4"  -  tetramethyldiamino-2'  :  2"-dimethyltriphenylmethane, 
melts  at  about  82°.  The  dye  colours  cotton-wool,  mordanted  with 
tannin,  yellowish-green. 

The  yellow  hydrochloride,  C55H65N6C1,  formed  from  4-amino-4'  :  4"- 
tetramethyldiamino-2'  :  2"-dimethyltriphenylmethane,  sinters  at  60° 
and  melts  at  78°.  The  dye  colours  cotton- wool,  mordanted  with 
tannin  and  potassium  hydrogen  tartrate,  lilac. 

2-Chloro-  and  4-chloro-pyridine  dissolve  in  l-chloro-2  : 4-dinitro¬ 
benzene,  forming  a  yellow  solution  which  becomes  dirty  brown  when 
heated  at  190 — 200°  and  a  red  solution  which  solidifies  to  a  yellowish- 
red  mass  respectively.  In  neither  case  does  any  interaction  take 
place,  as  the  constituents  of  the  mixtures  can  be  separated  by  treat¬ 
ment  of  the  products  with  ether.  G.  Y. 

Liquid-crystalline  Substances.  [Azoxy-compounds.]  Daniel 
Vorlandek  ( Ber .,  1906,  39,  803 — 810.  Compare  Vorlander  and 
Meyer,  Abstr.,  1902,  i,  328  ;  Meyer  and  Dalilem,  Abstr.,  1903,  i,  448). 
— It  is  found  that  in  general  the  formation  of  an  anisotropic  liquid 
is  conditioned  by  the  presence  of  atomic  groups  which  influence  other 
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physical  properties,  such  as  the  refractivity,  the  colour,  or  the  specific 
rotation. 

Whilst  ethyl  jo-azoxy benzoate  exists  between  114°  and  121°  as 
liquid  crystals,  the  following  esters  of  jo-azoxy benzoic  acid  do  not 
form  anisotropic  liquids;  the  temperatures  given  are  the  melting  points  : 

Methyl ,  203°;  n -propyl,  103°;  iso propyl,  96°;  n -butyl,  105°;  iso- 
amyl,  122°;  allyl,  88 — 89°;  benzyl,  147°. 

jP-Azoxy cinnamic  acid  is  prepared  by  reducing  jo-nitrocinnamic  acid 
with  arsenious  oxide  in  aqueous  sodium  hydroxide  solution  ;  its  esters, 
which  are  prepared  by  the  action  of  the  alkyl  iodide  or  bromide  on 
the  dry  silver  salt,  crystallise  mostly  in  golden-yellow  needles,  the 
w-propyl  ester  in  prismatic  plates,  and  give  an  orange-red  coloration 
with  concentrated  sulphuric  acid.  The  following  aliphatic  esters  of 
jt?-azoxycinnamic  acid  form  liquid  crystals  ;  the  temperatures  given  are 
the  first  and  second  melting  points  between  which  the  anisotropic 
liquid  exists  : 

Methyl ,  219—221°,  254—257°;  ethyl,  141°,  247—249°;  n -propyl, 
123°,  240— 243°;  iso propyl,  148—150°,  184°;  n -butyl,  110—111°, 
214°;  iso  amyl,  144°,  184—186°;  n  -octyl,  94°,  175°;  cetyl,  105°, 
139 — 141°;  allyl,  124°,  234 — 237°;  carbethoxy  methyl,  OEt*CO'CH2, 
146—148°,  233—235°  ;  phenacyl,  229—231°,  238°. 

Benzyl  p-azoxycinnamate  melts  directly  to  the  isotropic  liquid  at 
174—175°. 

The  colourless  tetrabromide,  obtained  by  the  action  of  bromine  on 
ethyl  jo-ethoxycinnamate,  melts  without  passing  through  an  aniso¬ 
tropic  phase  at  162°. 

p -Azoxybenzylideneacetophenone,  C30H22O?N2,  is  prepared  by  reduc¬ 
tion  of  jo-nitrobenzylideneacetophenone  with  arsenious  oxide  in  aqueous 
sodium  hydroxide  solution ;  it  crystallises  in  small,  pointed,  orange- 
yellow  leaflets,  gives  a  blood-red  colour  with  concentrated  sulphuric 
acid,  and  melts  to  an  anisotropic  liquid  at  211°,  changing  to  the  iso¬ 
tropic  phase  at  213°. 

Di-p-acetoxybenzylidenehydrazone  crystallises  in  small,  yellow  plates 
and  melts  at  185°  and  again  at  192°.  The  p-benzoxy-deYiyratiwQ  crystal¬ 
lises  in  small,  yellow  needles  or  plates  and  melts  at  227°  and  again 
about  290°. 

The  benzenesulphonyl  and  carbethoxy -derivatives  of  di-jo-hydroxy- 
benzylidenehydrazone  melt  at  167°  and  170°  respectively  and  do  not 
form  liquid  crystals. 

Di-o-hydroxybenzylidenehydrazone  and  its  methyl  and  acetyl 
derivatives  and  the  corresponding  m-compounds  do  not  foi’m  liquid 
crystals.  Whilst  dianisylidenehydrazone  passes  through  an  aniso¬ 
tropic  liquid  phase,  the  hydrazones  of  piperonal,  vanillin,  acetyl- 
vanillin,  and  veratraldehyde  and  of  derivatives  of  anisaldehyde  in 
which  the  £>-methoxy-group  is  substituted  by  an  amino-,  a  dimethyl- 
amino-,  or  a  nitro-group,  when  heated  melt  directly  to  the  isotropic 
liquid.  Under  special  conditions,  the  formation  of  an  anisotropic 
liquid  by  di-£>-aminobenzylidenehydrazone  and  by  acetyl-/>-coumaric 
acid  has  been  observed. 

js-Methoxy  cinnamic  acid,  but  not  its  methyl  or  ethyl  ester,  forms  an 
anisotropic  liquid.  G.  Y. 
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o- Azoacetanilide.  Stefan  von  Niementowski  ( Ber .,  1906,  39, 
742 — 744). — The  substance,  obtained  by  the  author  in  1896  by  the 
reduction  of  o-nitroacetanilide  with  zinc  dust  and  acetic  acid,  and 
regarded  by  him  as  oxy-/3-methylbenziminazole,  agrees  in  all  its 
properties  except  crystalline  form  with  o-azoacetanilide  (compare 
Willstater  and  Pfannenstiel,  Abstr.,  1905,  i,  723) ;  the  single  differ¬ 
ence  is  probably  due  to  the  use  of  different  solvents.  C.  S. 

Action  of  Sodium  Hypobromite  on  Primary  Aromatic 
Amines.  Wilhelm  Meigen  and  E.  Nottebohm  (Ber.,  1906,  39, 
744 — 747.  Compare  Abstr.,  1900,  i,  702). — The  behaviour  of  sodium 
hypobromite  is  similar  to  that  of  the  hypochlorite.  i//-Cumidine  is 
oxidised  to  azo-i^-cumene  and  yraminobenzoic  acid  to  yrazobenzoic  acid. 
5-Aminoquinoline  or  bromo-5-aminoquinoline  (Claus  and  Schnell, 
Abstr.,  1896,  i,  319)  is  oxidised  to  quinolineazine,  C1SH101N4,  which 
crystallises  in  glassy,  yellow  needles  and  melts  above  420°  3  th e  pla tini- 
chloride,  C18H;0N4,H2PtClf),  forms  bronze-yellow  crystals.  The  azine 
is  reduced  by  stannous  chloride  and  hydrochloric  acid  to  a  hydrazine, 
which  forms  a  dark  green  double  salt  with  stannous  chloride  and  is 
reconverted  into  the  azine  by  atmospheric  oxygen  or  warm  dilute 
nitric  acid.  C.  S. 

The  Relation  between  Quinonehydrazones  and  p-Hydroxy- 
azo-compounds.  III.  Quinoneoximehydrazones.  Waltiiicr 
Bobsche  (Annalen,  1905,  343,  176 — 207.  Compare  Abstr.,  1905,  i, 
719). — The  hitherto  unknown  quinoneoximehydrazones  are  of  interest, 
since  they  may  exhibit  a  tautomerism  with  the  azo-derivatives  of  /3- 
plienylhydroxylamine  similar  to  that  observed  between  the  quinone¬ 
hydrazones  and  the  y>-hydroxyazo-compounds.  Since  the  quinonoid 
mono-condensation  products  from  quinones  and  primary  hydrazones  are 
not  known,  the  condensation  of  hydrazines  and  quinoneoximes  is  used  as 
a  method  of  preparation.  Alkylated  hydrazines  will  not  condense  with 
the  quinone-oximes,  but  acylated  hydrazines  of  the  types 

NHyNH-COR 

and  NH2*NB*COR  readily  combine  with  quinoneoximes,  yielding  the 
oximehydrazones.  The  products  obtained  show  very  different  behaviour 
with  respect  to  their  solubility  in  alkali  hydroxides.  Alkaline  solutions 
of  some  of  these  compounds  are  readily  oxidised  by  the  air,  thus  : 

0  +  2NHPh-C0-N:N-C6H4-NH-0H  = 

ON2(C0H4-^2-CO-NHPh)2  +  2H20. 

[With  H.  Kuhl.] — Quinoneoximebenzoylhydrazone , 

oh-n:c6h4:n-nhbz, 

prepared  from  benzoquinoneoxime  and  benzoylhydrazine  hydrochloride 
in  dilute  alcoholic  solution,  crystallises  in  brownish-yellow  leaflets 
melting  and  decomposing  at  209 — 210°,  and  is  very  stable  towards 
alkalis,  but  oxidised  by  alkaline  oxidising  agents  3  it  does  not  react  with 
liydroxylamine  hydrochloride,  but  is  resolved  by  hydrochloric  acid  into 
benzoic  acid  and  p-aminophenol,  and  by  sulphuric  acid  into  benzoic  acid 
and  phenol  3  nitric  acid  converts  it  into  nitrobenzene. 

Benzoylbenzoquinoneoximebenzoylhydrazone,  OBz,NIC6H4'.N*NHBz, 
prepared  from  benzoylbenzoquinoneoxime  and  benzoylhydrazine  hydro¬ 
chloride,  is  a  golden-yellow,  crystalline  powder,  melting  and  decoin- 
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posing  at  196 — 198°,  and  is  soluble  in  alcoholic  alkali  hydroxides. 
2-Toluquinomoxime-5-benzoylhydrazone, 

prepared  from  nitroso-m-cresol  and  benzoylhydrazine  hydrochloride,  is 
a  yellowish-brown,  crystalline  powder  decomposing  at  200 — 202°. 
2-Benzoylthymoquinone-5-benzoylhydrazone,  prepared  from  benzoyl- 
thymoquinoneoxime  and  benzoylhydrazine  hydrochloride,  crystallises  in 
yellowish-white  needles  melting  at  236°.  Benzoyl-a-naphthaquinone- 
oxiinebenzoylhydrazone,  OBz  ■  N !  C10Hg!  N  -NHBz,  prepared  from  benzoyl-a- 
naphthaquinoneoxime  and  benzoylhydrazine  hydrochloride,  crystallises 
in  yellow  needles  decomposing  at  207 — 208°. 

Benzoquinoneoximehippurylhydrazine, 

oh-k:c6h4:n*nh-co-ch2-nhbz, 

prepared  from  benzoquinoneoxime  and  hippurylhydrazine  hydrochloride, 
is  a  yellowish-white,  crystalline  powder,  melting  and  decomposing  at 
219°.  3  -  Toluquinoneoxime-3-hippurylhydrazone, 

OH-N:C6H3Me:N-NH*CO-CH2-NHBz, 
obtained  in  a  similar  manner  from  nitroso-o-cresol,  is  a  brown 
powder  at  209°.  2-Toluquinoneoxime-5-hippurylhydrazone,  similarly 
prepared  from  nitroso-m-cresol,  crystallises  in  brown  scales  melting 
and  decomposing  at  212°.  2-Thymoquinoneoxime-5-hippurylhydrazone 
is  obtained  in  a  similar  manner  from  2-thymoqninoneoxime,  and 
crystallises  in  slender,  yellow  needles  decomposing  at  240°.  a-Naphtha- 
quinoneox  imehippurylhydrazone,  OH#1SCO10H6!N-NH-CO‘CH2-NHBz, 
prepared  from  a-naphthaquinoneoxime,  is  a  yellow  powder  melting  at 
about  260°. 

Quino7ieoximephenylsemicarbazone,  OH  •  N I C6H4 1 N  •  NH  •  CO  *NHPh , 
prepared  from  phenylsemicarbazide  hydrochloride  and  benzoquinone¬ 
oxime,  crystallises  in  yellowish-white  needles  exploding  at  217°,  and  is 
soluble  in  alkalis  with  a  reddish-brown  coloration.  Its  benzoyl 
derivative,  prepared  by  benzoylating  the  hydrazone  in  pyridine  solution, 
crystallises  in  insoluble,  yellow  needles.  When  air  is  passed  through, 
or  hydrogen  peroxide  added  to  the  alkaline  solution  of  the  hydrazone 
just  mentioned,  azoxybenzene- 4  :  i' -disazof  orrnanilide, 

(NHPh-C0-N:N-C6H4)2N20, 

is  produced,  crystallising  in  orange-red  needles  melting  and  decompos¬ 
ing  at  229 — 230°. 

2-Toluquinoneoxime-Q-phenylsemicarbazone, 

OH-N:C6H3Me:N-NH-CO-NHPh, 

prepared  from  nitroso-o-cresol  and  phenylsemicarbazide  hydrochloride, 
is  a  brown,  crystalline  powder  decomposing  at  about  225°.  2-Tolu- 
qumoneoxinie-5-phenylsemicarbazone,  prepared  from  nitroso-m-cresol,  is 
a  yellow  powder  exploding  at  228 — 229°.  2-Thymoquinoneoxime-b- 

phenylsemicarbazone,  OH  I  C6H2MePr^ N  •  NH*  CO  •  NHPh,  prepared 
from  nitrosothymol,  crystallises  in  yellow  needles  melting  at  234°,  and 
insoluble  in  dilute  alkali  hydroxides.  3-Thymoquino?ieoxime-6-phenyl- 
8emicarbazone,  prepared  from  nitrosocarvacrol,  crystallises  in  yellow 
needles  melting  at  204 — 205°  and  is  insoluble  in  dilute  alkali 
hydroxides.  a-Naphthaquinoneoximephenylsemicarbazone, 
OH-N:C10H6:N'NH*CO-NHPb, 
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forms  yellow  crystals  melting  at  242° ;  it  is  readily  soluble  in  dilute 
alkali  hydroxides,  the  solution  being  Oxidised  neither  by  air  nor  by 
hydrogen  peroxide. 

Benzoquinoneoximebenzoylphenylhydrazone,  OH'N!CGH4IN*NPhBz, 
crystallises  in  yellowish-green  rhombohedra  or  leaflets  melting  at  177° 
and  soluble  in  alkali  hydroxides  ;  its  alkaline  solution  is  oxidised  by 
the  air,  dibenzeneazoazoxybenzene,  ON^C^HANlNPh)^  separating;  the 
latter,  which  is  produced  by  boiling  nitroazobenzene  with  a  sodium 
methoxide  solution,  crystallises  in  orange-yellow  needles  melting  at 
218°.  On  reduction  with  zinc  dust  and  acetic  acid,  the  benzoquinone- 
oximebenzoylphenj  lhydrazone  is  converted  into  benzanilide  and  p- 
phenylenediamine,  and  when  boiled  with  hydroxylamine  hydrochloride 
in  alcoholic  solution  it  yields  the  dioxime  of  benzoquinone,  and  with 
nitric  acid  in  acetic  acid  solution  j9-nitroazobenzene. 

Benzoylbenzoquinoneoximebenzoylphenylhydrazone ,  prepared  in  a 
similar  manner  from  benzoylbenzoquinoneoxime,  crystallises  in 
orange-red  leaflets  melting  at  187 — 188°,  and  when  warmed  with 
alcoholic  potassium  hydroxide  is  converted  into  dibenzeneazoazoxy¬ 
benzene.  2-Benzoyltoluquinoneoxime-5-benzoylphenylhydrazone , 
OBz-N:C6H3Me:N-NBzPh, 

occurs  in  two  forms,  which  are  probably  stereoisomeric  ;  one  crystallises 
in  red  needles  melting  at  190°  and  the  other  in  leaflets  melting  at  202°. 
When  warmed  with  alcoholic  potassium  hydroxide,  it  yields  2  : 2'- 
dimethyl- 4  : 4' -dibenzeneazoazoxybenzene,  0N2(C6H:iMe‘NINPh)2,  crystal¬ 
lising  in  brown  needles  melting  at  158°.  2-Benzoylthymoquinoneoxime- 
5-benzoylphenylhydrazone,  OBz'N.'CgllgMePr^N'NBzPh,  prepared  from 
benzoylnitrosothymol,  crystallises  in  orange-yellow  leaflets  melting  at 
183°  and  is  converted  by  boiling  with  alcoholic  potassium  hydroxide 
into  2  :  2' -dimethyl-5  :  o'-diisopropyl-i  :  4' -dibenzeneazoazoxybenzene, 
ON2(CuH2MePr^N:NPh)2, 

which  crystallises  in  dark  red  needles  melting  at  147°.  K.  J.  P.  0. 


Action  of  Diazohydrates  on  Oximino-compounds.  H.  W. 

Bresler,  W.  H.  Friedemann,  and  Julius  Mai  ( Ber .,  1906,  39, 
876 — 883.  Compare  Abstr.,  1892,  163,  1079  ;  Bamberger,  Abstr., 
1899,  i,  589). — m -Tolyldiazobisacetoxime,  C13H20O2N4,  prepared  by 
adding  the  diazo  solution,  obtained  from  m-toluidine,  hydrochloric 
acid,  and  sodium  nitrite,  to  a  solution  of  acetoxime  in  aqueous  sodium 
hydroxide,  separates  from  ethyl  alcohol  in  yellow  needles  and  melts 
at  125°.  Its  alcoholic  solution  gives  a  blue  coloration  with  ferric 
chloride. 

o -Tolyldiazobisacetoxime,  C13H20O2N4,  prepared  in  an  analogous 
manner,  separates  from  ether  in  yellow  needles  and  melts  at  89°.  It 
gives  a  greenish-blue  coloration  with  ferric  chloride. 

p -Xylyldiazobisacetoxime,  C14H2202N4,  prepared  from  acetoxime  and 
diazo -jo-xylene  hydroxide,  separates  from  light  petroleum  in  yellow 
needles  and  melts  at  99°.  Its  alcoholic  solution  gives  a  bluish-green 
coloration  with  ferric  chloride. 

m-XylylA-diazobisacetoxime ,  C14H2202i74,  prepared  from  m-4-xylidine 
VOL.  XC.  i.  a 
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in  an  analogous  manner,  separates  from  a  mixture  of  alcohol  and  ether 
in  pink  leaflets  and  melts  at  87°. 

The  compound  C15H2402N4,  prepared  from  ^-cumidine,  separates 
from  light  petroleum  in  glistening  needles  and  melts  at  98°. 

AmsylA-diazobisacetoxime,  C13H20O3N4,  prepared  from  jo-anisidine, 
separates  from  methyl  alcohol  in  glistening,  nacreous  crystals  and  melts 
at  125°.  With  ferric  chloride,  it  forms  a  greenish-blue  coloration, 
which  quickly  becomes  violet. 

PhenetylA-diazobisacetoxime,  C14H2203N4,  prepared  from  p-pheneti- 
dine,  melts  at  125 — 127°. 

The  compound  C13H1804N4,  prepared  from  £>-aminobenzoic  acid,  is  a 
yellowish- white  solid ;  its  silver  salt  is  yellow. 

Phenyldiazobismethylethylketoxime,  C14H2202N4,  prepared  by  the 
addition  of  a  diazotised  aniline  solution  to  methylethylketoxime, 
separates  from  75  per  cent,  alcohol  and  melts  at  95°.  Its  alcoholic 
solution  gives  a  bluish-green  coloration  with  ferric  chloride. 

p-i Witrodiazobenzeneimide,  C6H402N4,  prepared  from  methyl  ethyl 
ketoxime  and  diazotised  jo-nitroaniline,  separates  from  aqueous  methyl 
alcohol  in  glistening  leaflets  and  melts  at  71°. 

Phenyldiazobisdiethylkeloxime,  Cl6H2602N4,  prepared  from  diazo¬ 
benzene  chloride  and  diethylketoxime,  separates  from  aqueous  methyl 
alcohol  in  glistening  crystals  and  melts  at  55°.  With  ferric  chloride 
it  gives  a  greenish-blue  coloration,  which  quickly  becomes  green. 

The  compound  C13H20O2N4,  prepared  from  propaldoxime  and  jo-diazo- 
toluene  hydroxide,  separates  from  light  petroleum  in  colourless  crystals 
and  melts  at  74°. 

BenzenediazobisA-dimethylaminobenzaldoxime,  C24H2802N6,  prepared 
from  diazobenzene  hydroxide  and  p-dimethylaminobenzaldoxime,  separ¬ 
ates  from  a  mixture  of  chloroform  and  methyl  alcohol  in  yellow  needles 
and  melts  at  183 — 185°. 

p-  Toluenediazobis-i-dimethylaminobenzaldoxime,  C25H30O2N6,  pre¬ 
pared  from  diazotised  ^-toluidine  and  p-dimethylaminobenzaldoxime, 
separates  from  a  mixture  of  chloroform  and  methyl  alcohol  in  yellow 
needles  and  melts  at  167°. 

Anisole-i-diazobwA-dimethylaminobenzaldoxime,  C25H30O3NG,  pre¬ 
pared  from  diazotised  £>-anisidine  and  £>-dimethylaminobenzaldoxime, 
crystallises  from  benzene  in  yellow  needles  and  melts  at  162°. 

The  introduction  of  positive  groups  into  the  oximes  used  induces  the 
combination  with  diazohydroxides  to  take  place  more  readily.  Negative 
groups  have  the  opposite  effect.  Stable  compounds  were  obtained  only 
with  the  lower  members  of  homologous  series.  A.  McK. 

[Azo-dyes  from  3 : 4  :  6-Trichloroaniline.]  Badische  Anilin- 
&  Soda-Fabrik  (D.R.-P.  161922.  Compare  this  vol.,  i,  121). — The 
diazonium  compound  of  3:4:  6-triehloroaniline  combines  with  sodium 
/?-naphthol-3  : 6-disulphonate  to  form  an  azo-dye  which  yields  fast 
bluish-red  lakes.  The  corresponding  compound  from  2:4: 6-tri- 
chloroaniline  is  quite  different  in  character.  C.  H.  D. 

[Azo-dyes  from  Nitro-m-phenylenediaminesulphonic  Acid.] 
Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  161277). — Azo-compounds, 
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yielding  fast  yellow  or  orange  lakes,  are  obtained  by  combining  diazo- 
sulphonic  acids  of  the  benzene  or  naphthalene  series  with  nitro-m- 
phenylenediamine-sulphonic  acid.  These  lakes  resist  light  better  than 
the  corresponding  compounds  from  nitro-m-diamines  (Abstr.,  1905,  i, 
251).  This  behaviour  is  exceptional,  as  an  increase  in  the  number  of 
sulphonyl  groups  usually  renders  such  compounds  less  suitable  for  the 
production  of  insoluble  lakes.  C.  H.  D. 

Azo-dyes  from  Aminoanthraquinonesulphonic  Acids.  Far- 

BENFABRIKEN  VORM.  FrIEDR.  BaYER  &  Co.  (D.R.-P.  161151). - AzO- 

dyes,  yielding  fast,  yellowish-red  to  bluish-red  lakes,  are  obtained  by 
combining  diazotised  l-aminoanthraquinone-2-  or  -6-sulphonic  acid  or 
1  : 5-diaminoanthraquinone-2 :  6-disulphonic  acid  with  a-  or  /8-naph- 
thol-3  :  6-disulphonic  acid.  C.  H.  D. 

[l-Hydroxy-4-diazoanthraquinone.]  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  161954). — In  the  oxidation  of  anthra- 
quinone  to  quinizarin  by  means  of  sulphuric  acid  and  sodium  nitrate 
in  presence  of  boric  acid  and  mercury  sulphate,  an  intermediate  product, 
\-hydroxy-4-diazoanthraquinone  sulphate ,  is  formed  at  120 — 150°.  On 
cooling  and  adding  sodium  hydroxide,  the  (AYtzo-compound  is  pre¬ 
cipitated  in  reddish-brown  crystals  and  may  be  purified  by  dissolving 
in  dilute  sulphuric  acid  and  precipitating  with  sodium  acetate. 
Warming  with  alcohol  converts  it  readily  into  erythroxyanthraquinone  ; 
heating  with  sulphuric  acid  at  180°  converts  it  into  quinizarin. 

C.  H.  D. 

Tri-imides  or  Azoimides  of  the  Benzidine  Series.  Wilhelm 
Yaubel  and  Otto  Scheuer  (Zeit.  Farh.  Text.  Jnd .,  1906,  5,  61 — 62. 
Compare  Yaubel,  Abstr.,  1900,  i,  615  ;  1903,  i,  299). — The  action  of 
1  mol.  of  nitrous  acid  on  1  mol.  of  benzidine  hydrochloride  in  neutral 
or  acid  solution  at  10 — 15°  leads  to  the  formation  of  the  azoimide  or 
C  H  C  H  ■NTT 

diazoamino-compound,  i 6  4  JA>NH  or  A,6  A1 _ which, on  treat- 

'-'6.  4 

ment  with  an  excess  of  hydrochloric  acid,  is  converted  into  4-aminodi- 
phenyl-4'-diazonium  chloride,  NH2'C6H4  •o.h.-n.ci. 

Similar  derivatives  are  obtained  from  tetrabromobenzidine,  tolidine, 
dibromotolidine,  diaminostilbene,  diphenetidine,  and  dianisidine.  The 
azoimides  are  greyish-brown  to  brown  powders,  have  no  sharp  melting 
point,  but  decompose  and  evolve  nitrogen  at  high  temperatures,  form¬ 
ing  at  least  two  decomposition  products.  G.  Y. 

Preparation  of  Sulphineazo-compounds.  Gesellschaft  fur 
Chemische  Industrie  in  Basel  (D.R.-P.  161462). — 4-Chloro-l  :  3- 
dinitro benzene  condenses  with  potassium  thiocyanate,  and  the  product 
when  reduced  yields  2  :  T -dinitro-4  :  4' -diaminodiphenyl  disulphide , 
S2[C6H  s(N 02) *  1ST H2] 2.  The  tetrazonium  derivative  of  this  combines  with 
phenols,  aromatic  amines,  pyrazolone  derivatives,  &c.,  to  form  sulphine- 
azo- dyes,  all  of  which  may  be  reduced  by  sodium  sulphide  to  com¬ 
pounds  having  the  constitution  SAVC6H3(N02)*N.*iil*X.  When  the 
component  used  for  the  preparation  of  the  azo-compound  does  not 

z  2 
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contain  either  a  carboxyl  or  a  sulphoDyl  group,  and  is  therefore 
insoluble  in  alkalis,  it  is  possible  in  this  way  to  obtain  a  soluble 
product.  Air,  air  and  steam,  or  oxidising  agents  re-form  the  insoluble 
disulphide,  metallic  salts  form  insoluble  mercaptides,  and  it  is  therefore 
possible  to  fix  the  dyes  on  the  fibre.  A  table  of  the  shades  obtained 
by  the  use  of  different  components  is  given.  0.  H.  D. 

Polyazo-compounds.  Kalle  &  Co.  (D.R.-P.  161720). — Di- 
azonium  salts  of  the  general  formula  R*NIN*C6H4*N2*C1,  where  R  is  a 
phenol,  amine,  or  diamine  residue  prepared  from  ^-phenylenediamine, 
combine  in  alkaline  solution  with  l-jo-aminobenzeneazo-2-amino-5- 
naphthol-7-sulphonic  acid  to  form  dyes  of  the  general  formula 

r-n:n-c6h4-n:n-c10h3(nh2)(OH)(so3h)-n:n-c6h4-nh2, 

which  dye  fast  blue  shades.  C.  H.  I). 

Amino-acids,  Polypeptides,  and  Proteids.  Emil  Fischer  (. Ber ., 
1906,39,530 — 610). — A  lecture  delivered  before  the  German  Chemical 
Society.  G.  Y. 

Yield  of  Glutamic  Acid  from  Various  Proteids.  Thomas  B. 
Osborne  and  Ralph  I).  Gilbert  ( Amer .  J.  Physiol.,  1906,  15, 
333 — 356). — The  amount  of  glutamic  acid  yielded  by  various  proteids, 
mainly  of  vegetable  origin,  is  given.  A  few  quantitative  determinations 
of  other  products  are  given  also.  The  object  of  the  research  was  to 
find  a  logical  basis  for  the  use  of  one  form  of  proteid  rather  than 
others  in  nutrition,  in  health  and  disease.  In  animal  proteids,  the 
yield  of  glutamic  acid  per  cent,  varies  from  7  to  10.  In  vegetable 
proteids,  with  one  exception  (leucosin  of  wheat,  5 *7  per  cent.),  the 
yield  is  larger  (12  to  37  per  cent.).  W.  D,  H. 

Ovo-vitellin.  Louis  Hugounenq  ( Compt .  rend.,  1906,  142, 
173 — 175). — The  various  amino-acids  obtained  by  the  hydrolysis  of 
vitellin  were  estimated.  The  small  yield  of  glycine ,  resembles  that 
from  caseinogen,  a  very  similar  proteid  both  as  regards  its  composition 
and  its  function  as  a  tissue-forming  substance  in  early  life. 

W.  D.  H. 

Union  of  Carbon  Dioxide  with  Amphoteric  Amino-sub¬ 
stances.  II.  Max  von  Siegfried  (Zeit.  physiol.  Ghern.,  1905,  46, 
401 — 414.  Compare  Abstr.,  1905,  ii,  332). — The  proteids  of  blood 
serum,  when  acted  on  by  carbon  dioxide  in  presence  of  calcium 
hydroxide,  form  calcium  salts  of  proteid  carbamic-acids.  The  pre¬ 
paration  and  analysis  of  the  pure  calcium  salts  of  carbamo-succinic 
and  -glutaric  acids  and  of  asparagine-,  lysine-,  and  arginine-carboxylic 
acids  is  described.  It  is  shown  that  alanine  and  glycine  are  converted 
by  carbon  dioxide  in  aqueous  solution  into  the  corresponding  carbamic 
acids.  E.  F.  A. 

Crude  Gluten.  F.  A.  Norton  (J.  Amer.  Chem.  Soc.,  1906,  28, 
8 — 25). — Crude  gluten  contains  about  75  per  cent,  of  pure  gluten 
gliadin  and  glutenin)  and  small  amounts  of  non-gluten  proteid, 
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mineral  matter,  fat,  starch,  and  fibre.  Its  relation  to  the  total  proteid 
(N  x  5'7)  varies  in  different  flours,  the  amount  being  greater  than  that 
of  total  proteid  in  low-grade  flours,  nearly  the  same  in  patent  flours, 
and  less  in  whole  wheat  meal. 

The  determination  of  crude  gluten  is  of  little  use  in  the  valuation 
of  flours.  The  best  simple  method  for  estimating  the  gluten  content 
and  ascertaining  the  character  of  the  gluten  seems  to  be  the  deter¬ 
mination  of  total  and  gliadin  nitrogen  with  expression  of  the  ratio  of 
gliadin  to  total  proteid  (N  x  5‘7).  N.  H.  J.  M. 

Separation  of  the  Phosphorus  from  Caseinogen  by  Enzymes 
and  Alkali.  R.  H.  Aders  Plimmer  and  William  M.  Bayliss 
(J.  Physiol.,  1906,  33,  439 — 461). — Trypsin  converts  the  whole  of  the 
phosphorus  of  caseinogen  into  a  soluble  form  in  twenty-four  hours, 
except  for  a  small  insoluble  residue  derived  partly  from  the  trypsin 
and  partly  from  the  caseinogen,  and  consisting  probably  of  decomposition 
products  of  nucleo-proteid.  The  curve  for  the  rate  of  separation  of  the 
phosphorus  runs  parallel  to  that  for  the  increase  in  electrical 
conductivity  for  the  first  eight  hours;  then  it  is  less  rapid.  The 
soluble  phosphoric  acid  consists  of  inorganic  phosphoric  acid 
(35  per  cent.)  and  an  organic  compound  (65  per  cent  ).  Pepsin 
produces  a  similar  change,  but  exceedingly  slowly.  Papain,  acting 
best  in  a  neutral  or  faintly  acid  medium,  is  intermediate  in  the  rate  at 
which  it  acts.  Ovo-vitellin  containing  lecithin  is  digested  slowly  as 
compared  with  caseinogen.  One  per  cent,  sodium  hydroxide  resembles 
trypsin  in  its  rate  of  action,  and  the  product  is  wholly  inorganic 
phosphoric  acid.  The  organic  compound  of  phosphorus  obtained  by 
tryptic  action  is  not  completely  converted  into  inorganic  phosphoric 
acid  by  1  per  cent,  sodium  hydroxide.  The  total  quantity  of  inorganic 
phosphoric  acid  obtained  by  the  successive  use  of  the  two  reagents  is 
50  per  cent,  of  the  total  phosphorus  of  the  caseinogen.  W.  D.  H. 

Jecorin.  Max  Siegfried  and  H.  Mark  (Zeit.  physiol.  Chem.,  1905, 
46,  492 — 495). — Jecorin  is  regarded  as  being  a  definite  substance,  and 
not  a  mixture,  as  Meinertz  states  (this  vol.,  i,  124).  W.  D.  H. 

Composition  of  “  Dichromated  ”  Gelatin  which  has  Spon¬ 
taneously  become  Insoluble  in  the  Dark.  Auguste  Lumiere, 
Louis  LuMifeRE,  and  Alphonse  Seyewetz  (Pull.  Soc.  chim.,  1906,  [iii], 
35,  14 — 16.  Compare  Abstr.,  1905,  i,  847,  848). — Films  of  gelatin 
spread  on  glass  were  treated  with  a  3  per  cent,  solution  of  potassium 
dichromate  while  exposed  in  the  dark,  at  ordinary  temperatures  or  at 
120°,  until  they  had  become  insoluble  in  water  at  80°.  They  were  then 
washed  and  analysed. 

The  films  prepared  at  the  ordinary  temperature  were  exposed  for  one, 
two,  or  four  and  half  months  ;  they  contained  067,  093,  and  1*15  per 
cent,  of  chromium  sesquioxide,  and  1'19,  0'46,  and  022  per  cent,  of 
ash  respectively,  but  did  not  contain  any  chromium  trioxide. 

The  films  prepared  at  120°  were  exposed  in  the  dark  for  one  and  six 
days,  and  contained  054  and  2’72  per  cent,  of  chromic  acid,  8‘68  and 
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20‘59  per  cent,  of  chromium  sesquioxide,  and  0*06  and  (H  per  cent,  of 
ash  respectively. 

The  results  show  that  “insoluble  gelatin,”  prepared  in  the  dark 
at  the  ordinary  temperature,  contains  smaller  quantities  of  chromium 
sesquioxide  than  that  produced  by  exposure  to  light  ( loc .  tit.),  and 
is  also  less  resistant  to  the  action  of  boiling  water.  That  prepared 
at  120°  in  the  dark  is  quite  insoluble  in  boiling  water,  but  is  broken 
up  by  it  into  small  fragments,  and,  like  “insoluble  gelatin”  prepared 
by  exposure  to  light,  appears  to  contain  some  uncombined  chromium 
sesquioxide,  produced  by  direct  reduction  of  the  dichromate  by  the 
gelatin. 

Similar  experiments  made  with  films  of  gelatin  on  paper  gave 
unsatisfactory  results  owing  to  the  difficulty  of  entirely  removing  the 
paper  before  analysis.  T.  A.  H. 

Formation  of  a  Dipeptide  by  Hydrolysis  of  Silk  Fibroin. 
Emil  Fischer  and  Emil  Abderhalden  ( Ber .,  1906,  39,  752 — 760. 
Compare  Abstr.,  1903,  i,  694). — The  successive  hydrolysis  of  silk 
fibroin  by  sulphuric  acid  and  pancreatin  yields  tyrosine  and  a  syrup 
containing  amino-acids,  di-  and  poly-peptides.  The  dipeptides  were 
isolated  in  the  following  way.  The  syrup,  dissolved  in  alcohol,  was 
esterified  by  hydrogen  chloride,  and  the  solution,  after  removal  of  the 
mineral  acid  by  sodium  ethoxide,  was  evaporated  below  65°  under 
10  mm.  pressure,  the  distillate  containing  a  small  quantity  of  ethyl 
aminoacetate.  The  residual  greenish-brown  syrup  was  dissolved  in 
alcohol  and  treated  in  the  cold  with  dry  ammonia,  whereby  diketo- 
CH _ CQ  J 

methylpiperazine,  N  H<C.qq  .  q and  a  small  quantity  of 

glycine-tyrosine  anhydride  were  precipitated,  the  former  being  finally 
obtained  pure  in  the  form  of  small  needles.  It  resembles  i-glycine- 
alanine  anhydride  (Abstr.,  1903,  i,  608),  except  that  it  has  [a]D  -  3'9° 
at  20°.  It  is  hydrolysed  by  hydrochloric  acid,  forming  glycine  and 
(7-alanine,  and  by  treatment  with  sodium  hydroxide  at  the  ordinary 
temperature  forms  a  dipeptide  which  is  probably  a  mixture  of  glycyl- 
<7-alanine  and  (7-alanylglycine.  It  does  not  depress  the  melting  point 
of  synthetical  glycine-<7-alanine  anhydride,  with  which  it  is  identical, 
but  has  a  smaller  rotatory  power,  due  to  the  partial  racemisation 
which  occurs  during  the  hydrolysis  of  silk  fibroin  by  sulphuric  acid. 
A  better  yield  of  the  compound  is  obtained  when  the  complex  products 
of  the  hydrolysis  are  removed  by  means  of  phosphotungstic  acid  before 
esterification.  The  hydrolysis  of  silk  fibroin  with  hydrochloric  acid  of 
sp.  gr.  1*19  gives  a  12  per  cent,  yield  of  diketomethylpiperazine,  and 
shows  that  the  formation  of  this  compound  is  not  due  to  the  action  of 
the  pancreatin.  Experiments  were  successfully  performed  which 
indicate  that  the  production  of  the  compound  is  not  due  to  a  secondary 
reaction  between  the  primarily  formed  glycine  and  (7-alanine. 

C.  S. 

Crystalline  Urinary  Albumose.  II.  Alide  Grutterink  and 
C.  J.  Weevers  de  Graaff  ( Ztit .  physiol.  Chem.,  1905,  46,  472 — 481). 
* — The  Bence-Jones  proteid,  which  sometimes  is  obtainable  in  crystalline 
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form  from  urine,  is  regarded  as  more  akin  to  a  native  proteid  than  to 
an  albumose.  It  yields,  on  digestion,  products  analogous  to  those  obtain¬ 
able  from  albumin.  W.  D.  H. 

Peptone.  II.  Lyman  B.  Stookey  ( Proc .  Amer.  Physiol.  Soc.,  1905, 
xii — xiii ;  Amer.  J.  Physiol.,  15). — 'A  preliminary  statement  in  regard 
to  a  fraction  obtained  by  benzoyl  chloride,  but  the  findings  are  not 
regarded  as  conclusive.  W.  D.  H. 

Proteid  Peptone.  Lyman  B.  Stookey  (Beitr.  chem.  Physiol.  Path., 
1906,  7,  590 — 595). — From  the  products  of  peptic  digestion  of  blood- 
albumin,  benzoyl,  benzenesulphonyl,  and  naphthalenesulphonyl  products 
of  peptone  were  separated.  The  composition  and  reactions  of  these 
are  compared,  but,  owing  to  the  necessity  of  abandoning  the  work 
prematurely,  the  products  were  not  defined  with  necessary  exactitude. 

W.  D.  H. 

Comparison  of  Ferments  and  Lysins.  E.  W.  Ainley  Walker 
(Proc.  Physiol.  Soc.,  1905,  xxi — xxiv ;  J.  Physiol.,  33). — Examples 
are  given  which  support  the  provisional  view  that  ferments  are  double 
substances,  consisting  of  a  specific  amboceptor  and  a  non-specific  kinase 
or  complement.  Bacteriolysis  and  similar  phenomena  are  thus  to  be 
regarded  as  special  cases  of  a  general  physiological  reaction. 

W.  D.  H. 

Influence  of  Reaction  on  the  Activity  of  Amylase.  L^on 
Maquenne  and  Eugene  Roux  ( Compt .  rend.,  1906,  142,  124 — 129). — 
The  optimum  reaction  at  which  amylase  acts  on  various  kinds  of 
starch  is  that  of  exact  neutrality.  Starch  solutions  and  solutions  of 
amylase  from  malt  are  usually  alkaline,  so  that  enough  acid  (sulphuric 
or  hydrochloric)  must  be  added  to  neutralise  both,  helianthin  being 
used  as  indicator.  The  sugar  formed  is  wholly  maltose. 

W.  D.  H. 

Influence  of  the  Reaction  of  the  Medium  on  the  Activity  of 
Diastases.  Auguste  Fernbach  (Compt.  rend.,  1906,  142,  285 — 286). 
— In  experiments  on  the  action  of  very  small  amounts  of  amylase  on 
an  excess  of  starch,  it  was  found  that  the  action  was  quickest  under 
conditions  of  neutrality  to  helianthin.  The  results  of  Maquenne  and 
Roux,  indicating  that  an  alkaline  reaction  is  most  favourable  [compare, 
however,  preceding  abstract],  is.  attributed  to  a  large  excess  of  malt 
extract  and  a  small  amount  of  starch  having  been  employed. 

N.  H.  J.  M. 

Action  of  Invertin  in  a  Heterogeneous  Medium.  Victor 
Henri  (Compt.  rend.,  1906,  142,  97 — 100). — The  rate  of  the  inversion 
of  sucrose  by  a  mixture  of  gelatin  and  invertin,  separated  from  the 
sucrose  solution  by  a  thin  layer  of  pure  gelatin,  is  nearly  proportional 
to  the  strength  of  the  sucrose  solution.  When,  however,  the  invertin 
is  present  in  the  solution  itself,  the  inversion  is  about  the  same  in  the 
two  solutions  of  different  strengths.  Variations  in  temperature  have 
much  less  effect  on  the  inversion  of  sucrose  when  the  invertin  is  mixed 
with  gelatin  than  when  it  is  present  in  the  solution. 
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The  concentration  of  substances  transformed  by  the  ferment  will 
influence  the  rate  of  digestion  when  the  ferments  are  endocellular,  but 
not  when  they  are  distributed  in  the  liquids  of  the  organism. 

N.  H.  J.  M. 

Enzyme  Action.  II,  H.  P.  Barendrecht  ( Zeit .  physikal.  Chem., 
1906,  54,  367 — 375). — The  conversion  of  lactose  into  galactose  and 
dextrose  by  the  action  of  lactase  (obtained  from  Saccharomyces  kephir ) 
has  been  studied  on  the  lines  of  the  author’s  earlier  work  (Abstr., 
1904,  ii,  551,  719).  The  conversion  is  retarded  twice  as  much  by. 
galactose  as  by  dextrose,  and  about  as  much  by  a  molecule  of  lsevulose 
as  by  a  molecule  of  galactose  and  a  molecule  of  dextrose  together. 

It  is  found  that  the  inversion  of  sucrose  by  invertase,  obtained  from 
kephir  yeast,  is  less  retarded  by  dextrose,  laevulose,  and  galactose  than 
inversion  by  invertase  obtained  from  ordinary  yeast. 

In  confirmation  of  Brown’s  observation  (Trans.,  1902,  81,  382),  the 
author  finds  that  lactose  exerts  practically  no  retarding  influence  on 
the  inversion  of  sucrose  by  ordinary  invertase,  a  result  which  is  in¬ 
terpreted  in  terms  of  the  theory  previously  brought  forward  ( loc .  ait.). 

Emphasis  is  laid  on  the  fact,  demonstrated  by  the  author’s  work, 
that  the  action  of  enzymes  on  bioses  is  retarded  much  less  by  the 
hexoses  produced  in  the  reaction  than  by  other  hexoses.  J.  C.  P. 

Action  of  Lipase.  Arthur  S.  Loevenhart  ( Proc .  Amer.  Physiol. 
Soc.,  1905,  xxvii — xxviii ;  Amer.  J.  Physiol.,  15). — The  substance  in 
liver  extracts  which  Magnus  termed  the  co-ferment  of  lipase  is  bile 
salts.  Observations  also  show  that  the  enzyme  lipase  is  probably 
different  from  that  which  causes  hydrolysis  of  esters.  But  the 
existence  of  such  an  enzyme,  esterase,  is  to  be  considered  in  a  later 
paper.  W.  D.  H. 

Action  of  Papain.  C.  Delezenne,  H.  Mouton,  and  E.  Pozerski 
( Compt .  rend,.,  1906,  142,  177 — 179). — Papain  acts  best  in  a  slightly 
acid  medium,  and  forms  from  albumin  the  usual  proteolytic  pro¬ 
ducts.  The  action  follows  the  law  of  square  roots  formulated  by  Schiitz. 
In  some  prolonged  experiments,  an  increase  of  coagulable  proteid  occurs 
in  the  later  stages  of  digestion,  a  phenomenon  regarded  as  indicating 
a  reversible  action,  or  due  to  the  formation  of  plasteins.  W.  D.  H. 

Pancreas  Steapsin  and  the  Velocity  of  Pat  Hydrolysis  pro¬ 
duced  by  Enzymes.  Aristides  Kanitz  {Zeit.  physiol.  Chem.,  1905, 
46,  482 — 491). — A  steapsin  extract,  prepared  by  digesting  an  ox  or 
pig’s  pancreas  for  a  considerable  time  with  glycerol,  brings  about  the 
rapid  hydrolysis  of  olive  oil.  This  change  follows  the  law  xj  Jt=  a 
constant ;  x  being  the  amount  hydrolysed  in  time  t. 

The  cases  studied  by  Connstein,  Hoyer  and  Wartenberg  (Abstr., 
1903,  i,  218)  and  by  Zellner  (Abstr.,  1905,  ii,  550)  are  shown  to  obey 
the  same  law.  E.  F.  A. 
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The  Series  CnH2n_2  in  Louisiana  Petroleum.  Charles  E. 

Coates  (J.  Artier.  Chera.  Soc.,  1906,  28,  384 — 388.  Compare  Coates 
and  Best,  Abstr.,  1905,  ii,  833). — The  crude  oil  from  Jennings,  which 
is  the  lightest  Louisiana  petroleum,  contains  a  small  proportion  of 
saturated  hydrocarbons  of  comparatively  low  molecular  weight,  which 
have  an  odour  resembling  that  of  turpentine  but  are  optically  inactive. 
The  following  hydrocarbons  were  separated  by  repeated  fractional  dis¬ 
tillation.  The  hydrocarbon,  C10H18,  boils  at  168 — 170°  under  760  mm. 
pressure,  has  a  sp.  gr.  0*8146  at  22°/4°,  and  nD  1*4460  at  25°.  The 
hydrocarbon,  CUH20,  boils  at  198 — 200°  under  760  mm.  pressure,  has  a 
sp.  gr.  0*8378  at  26°/ 4°,  and  nB  1*4582  at  25°.  The  hydrocarbon, 
Ci2H22,  boils  at  215 — 217°  under  760  mm.  pressure,  has  a  sp.  gr.  0*8511 
at  28u/4°,  and  nD  1*4640  at  25°.  The  hydrocarbon,  C13H24,  boils  at 
235 — 238°  under  760  mm.  pressure,  has  a  sp.  gr.  0*8629  at  22°/4°,  and 
nD  1*4692  at  25°. 

Small  fractions  were  obtained  which  probably  consisted  of  the  hydro¬ 
carbons  C8Hu  and  C9H18.  The  former  boiled  at  120*5°,  had  a  sp.  gr. 
0*7747  at  24°/4°,  and  na  1*4260  at  25°.  The  latter  boiled  at  145*7°, 
had  a  sp.  gr.  0*7992  at  24°/4°,  and  nD  1*4370  at  25°.  E.  (4. 

The  Alcoholic  Function.  Louis  Henry  (Bull.  Acad.  roy.  Belg., 
1905,  537 — 554.  Compare  this  vol.,  i,  133). — It  is  pointed  out 
that,  by  reason  of  their  great  reactivity  with  the  halogen  acids, 
acid  anhydrides,  and  acid  chlorides,  the  tertiary  alcohols  should  be 
regarded  as  the  organic  analogues  of  potassium  hydroxide,  whilst  the 
primary  and  secondary  alcohols  in  their  behaviour  with  these  reagents 
more  closely  resemble  water. 

Thus  the  secondary  alcohol,  methyl£er£.butylcarbinol,  is  converted 
completely  by  acetyl  chloride  into  the  acetate,  which  boils  at  143° 
under  757  mm.  pressure.  Its  isomeride,  dimethylisopropylcarbinol,  on 
the  contrary,  with  the  same  reagent  yields  acetic  acid  and  dimethyl- 
isopropyl  chloride.  When  a  mixture  of  equal  quantities  of  trimethyl- 
carbinol  and  isobutyl  alcohol  is  saturated  with  hydrogen  chloride  at 
atmospheric  temperature,  the  former  alcohol  is  converted  into  the  cor¬ 
responding  chloride,  but  the  latter  is  not  acted  on.  The  results  of  a 
number  of  similar  experiments  are  quoted,  illustrating  the  author’s 
contention.  T.  A.  H. 

Formation  of  Alcoholates  by  Certain  Salts  in  Solution 
in  Methyl  and  Ethyl  Alcohols.  Harry  C.  Jones  and  LeRoy 
McMaster  (Amer.  Chem.  J.,  1906,  35,  316 — 326.  Compare  Jones  and 
Getman,  Abstr.,  1904,  ii,  386,  711). — The  molecular  elevation  of  the 
boiling  point  of  methyl  alcohol  produced  by  lithium  chloride,  bromide, 
and  nitrate  has  been  determined.  The  results  are  tabulated  and  lead 
to  the  conclusion  that  alcoholates  are  formed  in  the  solutions,  and  that 
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as  the  concentration  of  the  solution  becomes  greater  a  larger  propor¬ 
tion  of  alcohol  is  held  in  combination  and  the  molecular  rise  in  boiling 
point  therefore  increases. 

Determinations  have  also  been  made  of  the  molecular  elevation  of 
the  boiling  point  of  ethyl  alcohol  brought  about  by  lithium  chloride, 
bromide,  and  nitrate,  and  calcium  nitrate.  The  results  obtained 
confirm  those  of  Jones  and  Getman  (Abstr.,  1904,  ii,  711). 

E.  G. 

Rise  of  Temperature  when  Chloroform  and  Ethyl  Ether  are 
Mixed.  Leopold  Rosenthaler  (Arch.  Fharm.,  1906,  244,  24 — 25). 
— When  59'5  grams  of  chloroform  and  37'0  grams  of  ethyl  ether,  both 
at  15 -2°,  are  mixed,  the  temperature  of  the  mixture  rises  to  30*2°. 

C.  F.  B. 

Thiocarbonates.  B.  Holmberg  (J.  pr.  Chem.,  1906,  [ii],  73, 
239 — 248.  Compare  Abstr.,  1905,  i,  323). — The  action  of  carbon  dioxide 
on  potassium  hydrogen  sulphide  in  alcoholic  solution  leads  to  the  forma¬ 
tion  of  hydrogen  sulphide  and  a  mixture  of  potassium  hydrogen  carbon¬ 
ate  and  potassium  ethyl  carbonate,  which,  contrary  to  Chancel’s  state¬ 
ment  (Jahresb.,  1851,  513),  are  formed  also  by  the  interaction  of  carbon 
dioxide  and  potassium  ethyl  mercaptide  in  alcoholic  solution. 

The  action  of  carbonyl  sulphide  on  potassium  hydrogen  sulphide  in 
alcoholic  solution  leads  to  the  formation  of  hydrogen  sulphide  and 
potassium  ethyl  thiocarbonate,  which  is  formed  also  by  the  interaction 
of  carbonyl  sulphide  and  potassium  ethyl  mercaptide  in  alcoholic  solu¬ 
tion.  On  the  other  hand,  the  action  of  carbonyl  sulphide  on  potassium 
ethyl  mercaptide  in  aqueous  solution  leads  to  the  liberation  of  the 
mercaptan  and  formation  of  potassium  hydrogen  carbonate. 

The  author  confirms  his  statement,  in  opposition  to  Biilmann  ( Diss ., 
Copenhagen,  1904,  1905),  that  the  action  of  carbon  disulphide  on 
potassium  hydrogen  sulphide  in  alcoholic  solution  leads  to  the  forma¬ 
tion  of  potassium  trithiocarbonate,  potassium  xanthate,  and  hydrogen 
sulphide. 

Potassium  ethyl  trithiocarbonate,  formed  by  the  action  of  carbon 
disulphide  on  potassium  ethyl  mercaptide  in  alcoholic  solution,  crystal¬ 
lises  in  intensely  yellow,  stout  needles  or  prisms  (compare  Chancel,  loc. 
cit.),  and,  on  addition  of  hydrochloric  acid,  yields  ethyl  hydrogen  tri¬ 
thiocarbonate  as  a  heavy,  red  oil  of  unpleasant  odour. 

When  boiled  in  neutral  or  alkaline  solution,  trithiocarbodiglycollic 
acid  yields  thioglycollic  acid  and  ammonium  thiocyanate,  and  not  thio* 
carbamide,  as  stated  previously  (loc.  cit.).  G.  Y. 

Fatty  Acids  of  Brain  Lecithin.  H.  Cousin  (J.  Fharm.  Chim ., 
1906,  [vi],  23,  225 — 230). — The  lecithin  was  isolated  from  cow 
brains  by  a  modification  of  Thudichum’s  process,  and  was  saponified 
by  heating  with  a  solution  of  sodium  hydroxide  in  alcohol.  The 
method  of  separating  and  identifying  the  fatty  acids  used  was  the 
same  as  that  previously  employed  (Abstr.,  1903,  i,  675).  Stearic, 
palmitic,  and  oleic  acids  were  identified.  In  addition,  an  oily  acid  was 
obtained,  having  an  iodine  value  129;  this  is  being  studied  further 
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and  may  prove  to  be  linoleic  acid.  Choline  and  glyeerophosphoric  acid 
were  also  found  among  the  hydrolytic  products.  T.  A.  H. 

Composition  of  Lecithins.  M.  Wintgen  and  0.  Keller  (Arch. 
Pharm .,  1905,  244,  3— 11).— Samples  of  lecithins  of  different  origin 
gave  the  following  results  on  analysis  : 


N  percent. 

P  per  cent. 

Ratio  N  : ' 

Distcaryl-lecithin  ( calculated ) . 

.  1-73 

3*84 

1  :  2  22 

Coml.  lecithin  from  yolk  of  egg . 

.  2-25 

3*49 

1  :  1  -55 

,,  ,,  purified . 

2-37 

3*78 

1  :  1-59 

Egg-lecithin,  prepared  by  authors  : 

from  ethereal  extract  . 

.  2-50 

3'G9 

1  :  1-48 

from  alcoholic  extract  . 

.  2-51 

3*57 

1  :  1-52 

Lecithin,  prepared  by  authors  : 

from  brown  Soja  beans . 

.  1-90 

2*96 

1  :  1  -56 

from  black  Soja  beans  . . 

.  1-84 

2-51 

1  :  1  -27 

C.  F.  B. 

Electrolysis  ot  the  Alkali  Salts  of  Organic  Acids.  IV. 

Julius  Petersen  (Zeit.  Elektrochem.,  1906,  12,  141 — 145.  Compare 
Abstr.,  1898,  i,  352,  and  1900,  ii,  522). — When  a  solution  of  the 
potassium  salt  of  a-methyl butyric  acid  is  electrolysed,  the  products 
are  trimethylcarbinyl  a-methyl  butyrate,  yS-dimethylhexane,  AAbutyl- 
ene  (CHj'CJLCH’CHg),  carbon  dioxide,  hydrogen,  and  a  little  oxygen. 
The  quantity  of  butylene  increases  as  the  current  density  increases, 
and  also  as  the  solution  becomes  more  dilute. 

When  electrolysed  in  a  warm  dilute  alcoholic  solution,  potassium 
laurate  yields,  mainly,  the  hydrocarbon  docosane  (C22H46)  and  small 
quantities  of  ethyl  laurate.  Myristic,  palmitic,  and  stearic  acids  behave 
in  the  same  way,  yielding  a  hexacosane,  C26H54,  melting  at  56  6°  (89T 
per  cent,  of  the  theoretical  quantity),  triacontane,  C30H62,  melting  at 
66‘1°  (884  per  cent.),  and  tetratriacontane,  C34H70,  melting  at  72*9° 
(73*6  per  cent.)  respectively.  T.  E. 

Reagent  in  the  Chemistry  of  Fats.  Ernest  Twitchell  (J.  Amer. 
Chem.  Soc.,  1906,28,  196 — 200). — Sulphophenyl-  and  sulphonaphthyl- 
stearic  acids  (Abstr.,  1900,  i,  296)  are  found  to  act  as  catalytic  agents 
in  the  hydrolysis  of  fats.  If  1  per  cent,  of  sulphonaphthylstearic 
acid  is  boiled  with  a  mixture  of  fat  and  water,  an  almost  complete 
separation  of  the  glycerol  is  effected  in  eight  to  ten  hours.  A  comparison 
of  the  hydrolysing  power  of  A/75  sulphonaphthylstearic  acid  and 
A/75  hydrochloric  acid  on  triacetin  has  shown  that  these  acids  are 
equally  effective,  but  that  if  an  insoluble  glyceride  is  substituted  for 
the  triacetin,  the  hydrochloric  acid  has  practically  no  effect,  whilst  the 
sulphonaphthylstearic  acid  acts  at  approximately  the  same  rate  as  it 
does  on  the  soluble  esters.  The  property  of  these  sulphostearic  acids 
of  dissolving  in  both  fatty  acid  and  water  and  rendering  them  mutu¬ 
ally  soluble  has  been  applied  to  the  separation  of  solid  and  liquid  fatty 
aeids.  E.  G, 
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Ethyl  Tetrolate.  Fkanz  Feist  (Annalen,  1906,346, 100 — 116). — ■ 
Attempts  have  been  made  to  ascertain  whether  the  acetylene  linking 
of  ethyl  tetrolate,  CH3’C:C'C02Et,  will  bring  about  condensations  of 
the  methyl  group  with  ketone  groups  in  the  presence  of  sodium 
ethoxide.  Although  the  ester  is  very  reactive,  no  simple  condensation 
products  could  be  obtained. 

Tetrolic  acid  was  prepared  by  a  modification  of  Desprez’s  method. 
Ethoxy crotonic  acid,  OEt*CMeICH*C02H,  was  obtained  as  a  by¬ 
product  ;  it  formed  leaflets  melting  at  141°,  and  when  boiled  with 
water  was  decomposed  with  the  elimination  of  carbon  dioxide.  Ethyl 
tetrolate  could  be  prepared  by  the  usual  method  ;  the  use  of  phosphorus 
pentaehloride  to  form  the  acid  chloride,  which  might  then  be  used  for 
obtaining  the  ester,  leads  to  the  production  of  chlorocrotonic  acids. 

Benzaldehyde  and  ethyl  tetrolate  react  readily  in  the  presence  of 
sodium,  giving  the  substance  (C9H802)a;,  which  melts  and  decomposes 
at  125°;  it  is  not  ethyl  benzylidenetetrolate.  Acetophenone  and 
ethyl  tetrolate  yield  an  oil  which  is  possibly  the  compound 
COPh’CH^CO’CiCMe.  Ethyl  acetoacetate  is  the  only  product  of 
the  action  of  ethyl  tetrolate  and  ethyl  oxalate  which  could  be 
isolated. 

Ethyl  tetrolate  does  not  react  with  sodamide,  but  in  the  pre¬ 
sence  of  this  reagent  yields  sodium  salts  with  acetone,  acetophenone, 
and  ethyl  oxalate.  The  condensation  products  could  not  be  isolated  ; 
an  attempt  to  couple  the  product  obtained  when  ethyl  oxalate  was 
used  with  p-nitrophenylhydrazine  gave  a  complex  substance , 
Cl7H1907N3,  which  is  a  yellow  powder  melting  and  decomposing  at  74° 
and  soluble  in  alkali  hydroxides  with  a  violet  coloration. 

With  a  concentrated  aqueous  or  alcoholic  solution  of  ammonia, 
ethyl  tetrolate  yields  ethyl  /3-aminocrotonate,  but  with  dilute  solutions 
of  ammonia,  tetrolamide,  CMesC'CO'bTHg,  is  formed.  It  was  obtained 
as  white  crystals  from  water,  melting  at  147 — 148°.  With  js-nitro- 
phenylhydrazine  in  the  presence  of  mercuric  chloride,  l-£>-nitrophenyl- 
3-methylpyrazolone  (m.p.  214°)  is  formed,  and  with  benzenediazonium 
chloride  in  the  presence  of  sodium  acetate,  phenylazoacetoacetamide, 
NPhiNC’HAc’CO'NHg,  crystallising  in  needles  melting  at  145°.  Ethyl 
tetrolate  and  piperidine  yield  ethyl  piper idinocrotonate ,  which  is  a 
syrup  giving  a  violet  coloration  with  ferric  chloride  in  alcoholic 
solution,  and  decomposes,  yielding  the  piperidide  of  tetrolic  acid, 
which  melts  at  238°.  With  aniline,  ethyl  tetrolate  seems  to  form  an 
anilide,  which  then  combines  with  water  producing  acetoacetanilide, 
which  reacts  with  the  excess  of  aniline,  yielding  acetone  and  diphenyl- 
carbamide. 

Ethyl  tetrolate  and  phenylhydrazine  react  in  solution  in  high 
boiling  petroleum,  yielding  \-phenyb-Z-methyl-b -pyrazolone,  which  forms 
crystals  melting  at  127°,  and  is  converted  by  ferric  chloride  into 
pyrazole-blue ;  at  the  same  time,  bisphenylmethylpyrazolone  is  formed 
by  the  action  of  the  pyrazolone  with  excess  of  phenylhydrazine :  it  is 
not  molten  at  320° ;  this  reaction  would  indicate  that  the  ethyl 
tetrolate  and  phenylhydrazine  first  form  the  phenylhydrazone  of  ethyl 
acetoacetate.  Ethyl  tetrolate  and  ethyl  diazoacetate  react  at  140°, 
yielding  the  condensed  additive  product,  ethyl  ^.-methylpyrazole-'i  :5- 
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,N: 


-C*C02Et 


dicarboxylcite,  NH<^  i  ',  which  melts  at  104°,  or,  when 

^  0  2  fcy  •  JVi  0 

anhydrous,  at  106 — 107°,  and  can  be  hydrolysed  to  the  corresponding 
acid  (melting  and  decomposing  at  305°).  K.  J.  P.  O. 


^-Lactic  Acid.  Emile  Jungfleisch  and  Marcel  Godchot  ( Compt . 
rend.,  1906,  142,  515 — 518). — ^-Lactic  acid  was  prepared  from  quinine 
Z-lactate  (Abstr.,  1904,  i,  645)  through  the  zinc  salt  by  the  process 
already  described  (Abstr.,  1905,  i,  318).  Zinc  ^-lactate  closely 
resembles  zinc  J-lactate  in  appearance,  has  similar  solubilities,  and 
approximately  the  same  specific  rotations,  in  an  opposite  sense,  for  the 
same  concentrations  of  solution.  Z-Lactic  acid  crystallises  in  flattened 
prisms  similar  to  those  formed  by  the  dextro-acid,  is  very  hygroscopic, 
melts  at  26 — 27°,  and  has  a  specific  rotation  which  diminishes  with 
increasing  dilution  of  the  solution.  The  specific  rotations  observed 
are  practically  equal  to  those  of  the  dextro  acid,  but  are  of  opposite 
sign.  The  Icevo  acid,  like  the  dextro  and  racemic  isomerides,  changes 
spontaneously  in  concentrated  solutions,  forming  Z-lactyl-lactic  acid 
(Abstr.,  1905,  i,  259),  which  is  dextrorotatory.  This  explains  the 
change  in  the  sign  of  the  rotation  of  ^-lactic  acid  when  an  aqueous 
solution  is  evaporated  (compare  Abstr.,  1905,  i,  630).  Z-Lactyl-lactic 
acid  is  reconverted  into  Z-lactic  acid  when  its  aqueous  solution  is 
heated  in  a  closed  tube  at  100°  for  several  hours.  It  is  pointed  out 
that  Mackenzie  (Trans.,  1905,  87,  1373)  is  in  error  in  assuming  that 
Jungfleisch  has  withdrawn  his  statement  (Abstr.,  1904,  i,  796)  that 
Z-lactic  acid  is  more  readily  racemised  than  tZ-lactic  acid  (compare 
Abstr.,  1905,  i,  319).  '  T.  A.  H. 


The  Lactide  of  l- Lactic  Acid.  Emile  Jungfleisch  and  Marcel 
Godchot  (Compt.  rend.,  1906,  142,  637 — 639.  Compare  Abstr.,  1905, 
i,  259,  318,  630). — When  anhydrous  ^-lactic  acid  is  distilled  at 
150 — 155°,  a  mixture  of  l-  and  i-laetides  is  obtained,  from  which  the 
two  constituents  are  readily  separated  by  fractional  crystallisation 
from  ether.  1  -Lactide  forms  orthorhombic  crystals  enantiomorphously 
related  to  the  d-lactide  crystals  (Wyrouboff),  whilst  in  respect  of 
melting  point,  boiling  point,  and  solubility  the  two  isomerides  are 
identical.  Z-Lactide  is  dextrorotatory,  and  the  rotation  diminishes 
as  the  dilution  is  increased ;  solutions  containing  08158  gram, 
0'4079  gram,  or  0'2039  gram  per  100  c.c.  of  benzene  have  [a]D 
+  281 '6°,  +268°,  or  +  231°  respectively  at  16°.  ^-Lactide  undergoes 
progressive  hydrolysis  in  contact  with  cold  water,  forming  Z-lactyl- 
lactic  acid  and  ^-lactic  acid  :  thus  a  solution  of  0T422  gram  of  ^-lactide 
in  30  c.c.  of  water  immediately  after  solution  and  after  2,  6,  12,  18, 
42,  66,  and  80  hours  has  [a]D  +  204°,  +140°,  +114°,  +91°,  +42°. 
+  35°,  +28°,  and  +14°  respectively  at  12°.  OLactide  is  readily 
obtained  by  mixing  equivalent  quantities  of  l-  and  <7-lactide  in  ethereal 
solution.  M.  A.  W. 


Tervalent  Cobalt  and  Nickel.  Stanley  R.  Benedict  (J.  Amer. 
Chem.  Soc.,  1906,  28,  171 — 177). — A  solution  of  cobaltioxalic  acid, 
H6Co2(C204)6,  can  be  obtained  by  boiling  a  solution  of  a  cobalt  salt  with 
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sodium  peroxide,  collecting  and  washing  the  black  cobaltic  hydroxide, 
and  dissolving  it  by  pouring  a  cold  saturated  solution  of  oxalic  acid 
on  it  whilst  still  on  the  filter.  When  this  solution  is  left  for  a  few 
hours  its  colour  changes  from  green  to  pink,  and  cobaltous  oxalate  is 
precipitated.  This  reduction  is  only  slightly  accelerated  by  sulphurous 
acid  or  hydrogen  sulphide.  If  the  solution  is  made  alkaline  with 
sodium  carbonate,  it  is  not  appreciably  reduced  by  boiling,  and  does 
not  appear  to  be  affected  by  ferrous  salts  or  stannous  chloride.  The 
calcium  salt  crystallises  in  dark  green  needles  with  6H20,  and  is  very 
stable  towards  reducing  agents.  A  method  is  described  for  the  pre¬ 
paration  of  the  potassium  salt  which  is  more  rapid  than  either  of  those 
described  by  Kehrmann  (Abstr.,  1887,  220)  or  Marshall  (Trans.,  1891, 
59,  760).  When  a  solution  of  a  cobalt  salt  is  treated  successively  with 
glycerol,  sodium  hydroxide,  and  bromine  water,  and  the  mixture  is 
boiled,  a  black  solution  is  obtained  of  a  compound  which  is  probably 

CH2.(X 
CH--0— Co. 

CH2-o/ 

A  solution  of  nickelic  acetate  can  be  obtained  by  dissolving  freshly 
precipitated  nickelic  hydroxide  in  well-cooled  90  per  cent,  acetic  acid. 
This  solution  gradually  undergoes  reduction  in  the  cold,  instantane¬ 
ously  on  warming,  and  is  immediately  reduced  by  all  reducing  agents. 
Similar  solutions  can  be  obtained  by  the  action  of  citric  and  tartaric 
acids  on  nickelic  hydroxide.  When  freshly  precipitated  nickelic 
hydroxide  is  treated  with  a  nearly  saturated  solution  of  potassium 
hydrogen  sulphate,  a  solution  is  obtained  which  is  a  powerful  oxidising 
agent  and  contains  either  a  simple  or  complex  nickelic  sulphate. 
When  cobaltic  hydroxide  is  treated  in  this  way,  a  cobaltic  sulphate  is 
not  produced.  E.  G. 

Ethyl  Carbacetoacetate  and  Ethyl  fsoDehydroacetate.  Franz 
Feist  [with  Otto  Beyer]  ( Annalen ,  1906,  345,  60 — 99). — It  is 
still  uncertain  whether  the  ethyl  carbacetoacetate  prepared  by  Duis- 
berg  by  the  action  of  hydrogen  chloride  on  ethyl  acetoacetate  is  iden¬ 
tical  with  the  ethyl  isodehydroacetate  prepared  by  Hantzsch  by  the 
action  of  concentrated  sulphuric  acid  on  ethyl  acetoacetate.  Genvresse 
believed  that  he  had  shown  that  the  two  esters  were  distinct,  whilst 
Hantzsch  and  Polonowska  maintained  that  they  were  identical.  It  is, 
however,  found  that  they  are  identical,  the  so-called  ethyl  carbaceto¬ 
acetate  being  only  an  impure  ethyl  rsodehydroacetate. 

Ethyl  isodehydroacetate  (ethyl  carbacetoacetate)  was  prepared  by 
Duisberg  and  Genvresse’s  methods,  but  did  not  give  correct  analytical 
numbers  until  it  had  been  fractionated  several  times ;  it  melts  at  15° 
and  distils  without  decomposition  at  177°  under  16  mm.  pressure,  and 
when  pure  gives  no  coloration  with  ferric  chloride  (compare  Gen¬ 
vresse).  Its  molecular  weight  was  determined  by  Beckmann’s  method 
in  ether. 

The  monobromo-derivative  of  ethyl  carbacetoacetate  described  by 
Genvresse  was  found  not  to  exist,  the  ethyl  bromoisodehydroacetate, 
which  melts  at  87°,  being  alone  obtained  ;  it  crystallises  in  the  mono- 
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clinic  system  [a  :  b  :  c  =  0-5891  :  1  :  0'32796  ;  /3  =  95°22'].  When  hydro¬ 
lysed  with  aqueous  potash,  methyl  trimethenyldicarboxylic  acid  (m.  p. 
200°),  which  was  obtained  by  Genvresse,  was  alone  produced. 

Ethyl  chlorofsodehydroacetate  was  also  prepared  by  Genvresse’s 
method  ;  although  identical  in  properties  (m.  p.  57 — 58°)  with  Gen¬ 
vresse’s  ethyl  chlorocarbacetoacetate,  the  analyses  showed  that  it  was 
a  derivative  of  the  ^sodehydroacetate. 

The  products  of  hydrolysis  of  the  fsodehydroacetate  by  barium  or 
sodium  hydroxide  were  identical  with  those  obtained  by  Genvresse  by 
the  use  of  the  former  base,  a  mixture  of  cis -  and  tfnms-/3-methylglut- 
aconic  acids  being  formed.  Hantzsch  and  Anschutz,  who  had  used  only 
a  very  concentrated  solution  of  a  base  instead  of  the  2Ar  NaOH  solu¬ 
tion  used  here,  only  observed  the  formation  of  the  trans-acid. 

The  hydrolysis  is  effected  by  boiling  the  ester  with  3 — 4  molecules 
of  sodium  hydroxide  (2  A")  for  eight  to  ten  minutes  ;  the  yield  of  the  cis - 
acid  is  increased  by  use  of  the  smaller  amount  of  base.  The  two  acids 
are  separated  by  successive  fractional  extraction  of  the .  mixture  with 
ether,  chloroform,  and  water.  £nzns-/3-Methylglutaconic  acid  can  also  be 
prepared  by  the  addition  of  ethyl  sodiomalonate  to  ethyl  tetrolate  ; 
the  ester  thus  obtained  is  purified  by  fractionation  and  boils  at 
260 — 270°.  It  is  converted  into  the  /3-methylglutacohic  acid  by 
hydrolysis  with  sodium  hydroxide,  and  melts  at  115 — 116°,  the  melt¬ 
ing  point  of  Genvresse’s  compound.  The  calcium  salt  prepared  from 
both  acids  crystallises  with  4H20  and  the  barium  salt  with 
2 — 3|H20,  but  not  with  6H20,  as  stated  by  Genvresse  ;  the  silver  salt, 
2C6H604Ag2,Ag0H,H20,  was  also  prepared.  This  acid  combines  with 
bromine  but  slowly,  the  product  yielding  when  hydrolysed  methyl- 
trimethenyldicarboxylic  acid.  With  hydrogen  bromide,  bromo-/3- 
methylglutaric  acid  is  obtained,  melting  at  129°.  Ethyl  aft-dibro?no- 
(3-methylglutarate,  C02Et,CH2,CBrMe,CHBr*C02Et,  is  obtained  by  the 
combination  of  bromine  with  ethyl  /3-methyl glutaconate  and  is  an  oil 
which  cannot  be  distilled.  When  hydrolysed  with  alkali  hydroxides, 
it  behaves  in  two  different  ways,  according  to  the  quantity  of  base 
used.  With  excess  of  potassium  hydroxide,  £rcms-/3-methylglutaconic 
acid  together  with  a  small  quantity  of  the  cis-form  is  produced.  With 
the  calculated  quantity  of  base,  ethyl  a-hydroxy- fi-methylglutaconate , 
C02Et*CHICMe'CH(0H)*C02Et,  which  is  an  oil  boiling  at  265 — 270°, 
is  formed  ;  in  the  latter  case,  hydrogen  bromide  is  eliminated  and  the 
second  bromine  atom  replaced  by  a  hydroxyl  group.  It  is  noted  that 
in  the  action  of  potassium  hydroxide  on  the  dibrominated  ester,  methyl- 
trimethenyldicarboxylic  acid  is  not  formed. 

cis-/3-Methylglutaconic  acid,  obtained  both  by  the  action  of  an 
alkali  hydroxide  on  ethyl  fsodehydroacetate  and  on  the  so-called  ethyl 
carbacetoacetate,  is  shown  to  be  identical  both  with  Ilantzsch’s 
“  homomesaconic  ”  acid  and  with  Genvresse’s  acid;  the  correct  melt¬ 
ing  point  is  146*5°,  whilst  Hantzsch  records  147°  and  Genvresse  141°. 
The  latter  fact,  together  with  some  other  reactions,  led  Genvresse  to 
regard  his  acid  as  distinct  from  Hantzsch’s.  The  calcium  salt, 
C6H604Ca,4H20,  is  crystalline,  the  barium  salt  crystallises  in  leaflets 
with  5H20,  and  the  copper  salt  (with  2H20)  is  a  pale  bluish-green 
precipitate. 
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The  acid  obtained  by  Anschutz,  Bendix,  and  Kerp  by  the  action  of 
excess  of  highly  concentrated  alkali  hydroxide  on  ethyl  isodehydro- 
acetate  has  been  investigated;  their  observations  have  been  con¬ 
firmed  ;  two  acids  are  formed  :  one  in  very  small  quantity,  melting 
at  149°,  and  a  second,  which  is  always  present  in  a  much  greater 
proportion,  melts  at  234°  (Anschutz,  228°).  Alteration  of  the 
concentration  of  the  alkali  hydroxide  within  certain  limits  only 
changes  to  a  small  extent  the  proportion  of  the  two  acids.  Analyses 
and  molecular  weight  determinations  show  the  formula  of  the  acid 
melting  at  234°  to  be  C15H1306Me3.  K.  J.  P.  0. 

/3-Methylglutaconic  Acid  and  a/3-Dimethylglutaconic  Acid. 
Franz  Feist  and  Otto  Beyer  [Annalen,  1906,345, 117 — 126). — The  two 
/?-methylglutaconic  acids,  which  have  been  obtained  both  by  Genvresse 
and  the  authors  from  ethyl  Modehydroacetate  (preceding  abstract),  show 
that  Thorpe  (Trans.,  1905,  87,  1669)  was  in  error  in  concluding  that 
only  the  £ra«s-/?-methylglutaconic  acid  (m.  p.  149°)  is  capable  of 
existence.  His  view,  therefore,  as  to  the  influence  of  a  methyl  group  on 
the  stereoisomerism  shown  by  these  acids  is  no  longer  supported  by  the 
experimental  evidence. 

It  is  found',  however,  that  the  presence  of  this  methyl  group  greatly 
reduces  the  reactivity  of  the  neighbouring  CH  group. 

In  order  to  demonstrate  with  greater  certainty  the  constitution  of 
y3-methylglutaconic  acid,  it  was  reduced  by  hydriodic  acid  and  red 
phosphorus  to  /?-methylglutaric  acid  (m.  p.  85 — 86°).  Ethyl  /?-methyl- 
glutaconate  was  converted  into  ethyl  a/?-dimethylglutaconate  by  heat¬ 
ing  with  methyl  iodide  and  sodium  in  the  presence  of  a  small  quantity 
of  alcohol  at  120°  under  pressure.  The  a/3-dimethyldiglutaconic  acid 
obtained  by  hydrolysis  of  this  ester  had  all  the  properties  ascribed 
to  it  by  Thorpe  (loo.  cit.)  and  melted  at  145°. 

Ethyl  y8-methylglutaconate  readily  condenses  with  benzaldehyde, 
yielding  when  hydrolysed  a-benzylidene-fi-methylglutaconic  acid,  melting 
and  decomposing  at  169°.  With  diazonium  salts,  nitrous  acid,  and 
nitrosodimethylaniline,  the  ester  reacts  but  slowly.  K.  J.  P.  0. 

Antimony  Tartrate.  J.  Bougault  ( Compt .  rend.,  1906,  142, 
585 — 586). — The  product  SbC4Hs07,  prepared  by  Guntz’s  process 
(Abstr.,  1887,  657),  is  a  mixture  of  antimony  tartrate  with  an  ethyl 
ether  of  antimony  tartrate.  If  the  alcohol  used  in  this  process  is 
replaced  by  acetone,  the  antimony  tartrate  obtained  has  the  composition 
SbC4H306,  that  is,  it  contains  a  mol.  of  water  less  than  Guntz’s  product, 
due  probably  to  an  internal  esterification  between  a  carboxyl  and  a 
hydroxyl  group  of  the  acid.  It  crystallises  in  small  lamellae,  dissolves 
in  125  parts  of  water,  and  is  dissociated  when  diffused  in  a  quantity  of 
water  insufficient  to  dissolve  it.  The  salt  gives  all  the  reactions  of 
“tartar  emetic,”  which  maybe  prepared  from  it  by  solution  in  the 
necessary  quantity  of  an  aqueous  solution  of  potassium  hydrogen 
carbonate.  Its  solubility  in  aqueous  solutions  of  potassium  acetate  and 
potassium  hydrogen  carbonate  serve  to  distinguish  it  from  antimony 
ethyl  tartrate.  T.  A.  H. 
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Constitution  of  Haematic  Acid.  William  Kuster  [with 
H.  Galler,  K  Haas  and  Otto  Mezger]  ( Annalen ,  1906,  345, 
1 — 59.  Compare  Abstr.,  1901,  i,  58,  298). — The  constitution  of  the 
haematic  acids,  C8H805  and  CgH904N,  previously  suggested  (Abstr., 
1902,  i,  845),  which  denotes  them  as  the  anhydride  and  imide  respec¬ 
tively  of  the  acid  AT-pentene-ayS-tricarboxylic  acid, 

C02H-CMe:C(C02H)-CH2-CH2-C02H, 
has  been  confirmed  by  a  series  of  detailed  experiments. 

Methylethylmaleic  anhydride,  n  ^>0,  could  not  be  prepared  by 


the  condensation  of  methylsuccinic  acid  and  pyruvic  acid  in  the 
presence  of  acetic  anhydride,  but  was  obtained  from  methyl  ethylaceto- 
acetate  ;  the  latter  was  condensed  with  hydrogen  cyanide  in  ethereal 
solution,  and  the  product  of  the  reaction  immediately  hydrolysed  with 
hydrochloric  acid  ;  the  anhydride,  which  was  purified  by  means  of  the  bar¬ 
ium  salt,  C7H804Ba,H20,  is  an  oil  boiling  at  229'7 — 2307°  (corr.)  under 
760  mm.  pressure  ;  it  has  a  sp.  gr.  1  *3 1  at  15°  and  K—  0‘0094  at  25°.  It 
forms  insoluble  zinc,  ferrous,  and  copper  salts.  Its  silver  salt  is  an  amor¬ 
phous  precipitate.  Methyl  methylethylmaleate,  prepared  from  the  silver 
salt  and  methyl  iodide,  is  a  colourless  liquid  boiling  at  235°.  With 
ammonia  in  ethereal  solution,  the  anhydride  yields  the  ammonium  salt 
of  a  monoamide,  NH2*C0‘CMeICEt*C02*NH4,  which  is  a  crystalline 
solid,  soluble  in  water. 


The  imide  of  methylethylmaleic  acid,  is  obtained 


by  heating  the  anhydride  with  alcoholic  ammonia  under  pressure  at 
130°,  and  forms  colourless  crystals  melting  at  66 — 67°.  This  imide  is 
identical  with  the  substance  obtained  by  heating  the  haematic  acid, 
C8H904N,  with  alcoholic  ammonia  at  130°,  and  yields,  on  hydrolysis 
with  barium  hydroxide,  a  salt  from  which  methylethylmaleic  anhy¬ 
dride  can  be  obtained  ;  the  calcium  salt,  C7Hg04Ca,H„0,  prepared  from 
the  anhydride  from  the  latter  source,  crystallises  in  leaflets. 

The  haematic  acid,  CgH904N,  begins  to  decompose  at  230°,  carbon 
dioxide  being  evolved  and  the  imide  of  methylethylmaleic  acid  formed. 
When  the  other  haematic  acid,  CgH805,  is  heated  at  150°,  carbon  di¬ 
oxide  is  evolved  and  methylethylmaleic  anhydride  formed. 

On  oxidising  haematic  acid,  CgH805,  with  potassium  permanganate, 
succinic  acid  was  alone  produced ;  chromic  acid  in  acetic  acid  solution 
also  yields  succinic  acid,  the  pyruvic  acid,  which  was  expected,  probably 
being  further  oxidised. 

On  reducing  this  haematic  acid,  C8H805,  with  hydriodic  acid,  a  tri- 
basic  acid,  hoemotricarboxylic  acid ,  C5H9(C02H)3,  can  be  isolated,  which 
melts  at  145°  ;  its  silver  salt  is  an  amorphous  precipitate,  and  its  copper 
salt  a  bluish-green  precipitate  ;  the  cadmium  salt,  (CgH906)2Cd3,2H„0, 
is  a  white  powder,  and  the  calcium  salt  (with  H20)  a  gummy  mass. 
The  tribasic  acid  was  also  obtained  together  with  an  isomeride  by 
reducing  the  same  haematic  acid  by  zinc  dust  and  acetic  acid,  after 
attempts  with  sodium  afid  amyl  alcohol  and  sodium  amalgam  in  acid 
solution  had  failed ;  the  product  of  the  reduction  was  separated  into 
two  fractions  by  crystallisation  from  water  ;  the  one,  haemotricarboxylic 
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acid,  melting  at  140 — 141°,  forms  two-thirds  of  the  redaction  product ;  it 
crystallises  in  rosettes  of  needles  and  has  -£’=0‘02108,  and  the  barium 
and  calcium  salts  crystallise  each  with  H20,  properties  which  show  it 
to  be  identical  with  the  hsemotricarboxylic  acid  (m.  p.  145°)  obtained 
by  reduction  with  hydriodic  acid  ;  the  methyl  ester  was  prepared  from 
the  silver  salt  and  is  a  yellow  oil  boiling  at  293°.  All  attempts  to 
obtain  an  anhydride  from  this  tricarboxylic  acid  failed. 

The  less  fusible  isomeride,  the  hsemotricarboxylic  acid  melting  at 
175 — 176°,  crystallises  in  needles  and  has  A=0-2274;  its  barium  salt, 
(CgH906)9Ba3,H20,  and  its  other  salts  resemble  those  of  the  isomeride 
(m.  p.  140°).  Attempts  to  prepare  an  anhydride  led  to  the  complete 
conversion  of  the  acid  into  the  isomeride.  This  isomeric  change  is 
also  effected  by  heating  the  acid  (with  the  higher  melting  point)  with 
water  or  hydrochloric  acid  under  pressure  at  200°.  The  reverse  change 
could  not  be  brought  about.  This  behaviour  is  in  agreement  with  the 
view  that  the  pentenetricar  boxy  lie  acid  is  a  derivative  of  maleic  acid, 
CH  *0*00  H 

thus:  008H-CH2-Ch“-<Wh-  I”  the  reduction,  two  asymmetric 

carbon  atoms  are  produced,  and  thus  two  inactive  hsemotricarboxylic 
acids  exist. 

The  reduction  of  the  haematic  acid,  C8H904N,  by  hydrogen  iodide 
and  phosphonium  iodide  seems  to  lead  only  to  the  production  of  a 
mixture  of  the  two  stereoisomeric  hsemotricarboxylic  acids.  When 
zinc  dust  and  acetic  acid  were  used,  no  definite. results  were  obtained, 
partial  hydrolysis  of  the  imide,  as  well  as  reduction,  having  taken  place. 
An  impure  imide,  C8Hn04N,  was  obtained  and  melted  at  80 — 83° ; 
the  calcium  salt,  (C8H10O4N)2Ca,2H2O.,  was  analysed.  When 
hydrolysed  with  50  per  cent,  sulphuric  acid,  a  mixture  of  the  two 
isomeric  hsemotricarboxylic  acids  was  obtained. 

Attempts  were  made  to  reduce  methylethylmaleic  anhydride,  using 
in  the  first  place  hydriodic  acid  and  then  zinc  dust  and  acetic  acid, 
aluminium  amalgam  in  sulphuric  acid  solution,  and  finally  sodium 
amalgam  in  alkaline  solution.  In  all  cases  except  the  last,  a  small 
yield  of  the  fumaroid  form  of  methylethylsuceinic  acid  (m.  p.  172 — 173°) 
was  obtained.  K.  J.  P.  O. 

Constitution  of  Platinum  Bases.  Sofus  M.  Jorgensen  (Zeit. 
anorg.  Chem.,  1906,  48,  374 — 388.  Compare  Abstr.,  1900,  i,  542  ; 
1901,  i,  163). — When  the  etbylenediamine  salt  of  Zeise’s  acid  is  treated 
with  several  times  its  weight  of  cold  water,  hydrogen  chloride  is 
eliminated  and  a  new  compound,  s-platoethylenediamine-ethylene 
chloride,  separates  in  very  small,  yellow  crystals  according  to  the 
equation  : 

C2H4N2H6(Cl2PtC2H4Cl)2  =  C2H4(ClNH2PtC2H4Cl)2  +  2HC1 ; 
the  reaction  is  a  reversible  one.  Two  other  methods  for  the  prepara¬ 
tion  of  this  compound  are  given.  When,  on  the  other  hand,  the 
ethylenediamine  salt  of  Zeise’s  acid  is  heated  in  aqueous  solution,  a 
substance,  already  described  by  Griess  and  Martius  ( Annalen ,  1861, 
120,  225),  separates  in  yellow  needles;  the  author  shows  that  this 
compound  is  s-platoethylenediamine  chloride ,  02H4(Cll\H2)2Pt,  pre¬ 
viously  obtained  by  him  by  other  methods  ( loc .  cit,). 
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The  second  part  of  the  paper  deals  with  the  question  as  to  which  of 
the  two  formulae,  ClNH3PtNH3Cl  and  ClPtNH3NH3Cl,  pertains  to 
the  chloride  first  described  by  Peyrone,  and  which  to  Reiset’s  so-called 
second  chloride.  The  author,  in  a  former  paper,  has  contended  that, 
contrary  to  the  view  of  Cleve  and  Blomstrand,  the  symmetrical 
constitution  is  to  be  ascribed  to  Peyrone’s  chloride  and  considers  that 
he  has  now  decided  the  question  in  his  favour  by  showing  that  the 
compound  of  Peyrone’s  chloride  with  dimethylamine  is  isomeric  and 
not  identical  with  the  compound  which  ammonia  forms  with  the 
dimethylamine  compound  corresponding  with  Peyrone’s  chloride ; 
only  the  chloride  with  a  symmetrical  constitution  can  give  isomerides 
in  these  circumstances. 

Dimethylamine  platinochloride,  Pt[(CH3)2NH]2Cl2,  already  described 
by  Koefoed,  was  obtained  by  interaction  of  potassium  platinochloride 
and  dimethylamine  in  aqueous  solution,  and  occurs  in  rhombic  plates. 
The  structure  of  this  compound  is  similar  to  that  of  Peyrone’s  salt, 
since  the  pyridine  compound  corresponding  with  the  latter  gives  the 
same  compound  with  dimethylamine  as  Koefoed’s  salt  by  interaction 
with  pyridine  in  aqueous  solution.  Further,  the  mixed  dimethylamine 
ammonia  salts,  obtained  by  interaction  of  Peyrone’s  salt  with 
dimethylamine  and  of  Koefoed’s  salt  with  ammonia,  although  distinct 
(see  later),  yield  the  same  products  when  heated  with  hydrochloric  acid. 
Koefoed’s  salt  dissolves  slowly  in  cold  aqueous  dimethylamine,  and 
from  the  solution  a  compound  was  isolated  which  with  ammonia 
yielded  a  platodiammine  different  from  that  obtained  by  the  action  of 
ammonia  on  Koefoed’s  salt,  but  identical  with  the  salt  obtained  by  the 
action  of  dimethylamine  on  Reiset’s  chloride,  a  further  proof  that 
Koefoed’s  salt  corresponds  in  constitution  with  Peyrone’s  salt. 

The  mixed  platodiammine  salt,  Pt{(NH3)2[(CH3)2NH]2}Cl2,  obtained 
by  the  action  of  ammonia  on  Koefoed’s  salt,  forms  colourless,  crystal¬ 
line  masses  ;  the  isomeric  compound  obtained  by  interaction  of 
Peyrone’s  chloride  and  dimethylamine  forms  large,  clear  plates.  As 
these  compounds  readily  change  the  one  into  the  other,  their  double 
salts  with  platinous  chloride,  obtained  by  interaction  of  the  respective 
compounds  with  potassium  platinochloride  in  acidified  aqueous 
solution,  have  been  investigated.  The  double  salt  obtained  from  the 
compound  first  mentioned  occurs  in  light  yellow,  anhydrous  needles, 
which  are  not  dichroic  ;  the  isomeric  salt  forms  red  dichroic 
needles  which  crystallise  with  1H20.  It  is  shown  by  solubility 
determinations  at  the  ordinary  temperature  that  these  double  salts  are 
distinct  substances.  G.  S. 

The  Precipitability  of  Amino-acids  by  Phosphotungstic 
Acid.  Phoebus  A.  Levene  and  W.  Beatty  (Zeit.  physiol.  Chem.,  1906, 
47,  149 — 150). — As  a  rule,  amino-acids  are  precipitable  only  from 
concentrated  solutions  by  a  concentrated  solution  of  phosphotungstic 
acid.  Particulars  in  relation  to  the  following  amino-acids  are  given : 
glycine,  alanine,  leucine,  phenylalanine,  and  glutamic  acid. 

W.  D.  H. 

Amine  Derivatives  of  Mesoxalic  Esters.  Richard  S.  Curtiss 
( Amer .  Chem.  J.,  1906,  35,  354 — 358). — Ethyl  dihydroxyiminodi- 
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malonate,  NH[C(0H)(C02Et)2]2,  prepared  by  the  action  of  dry 
ammonia  on  a  well-cooled  solution  of  ethyl  dihydroxymalonate  in 
benzene  in  presence  of  zinc  chloride,  crystallises  from  ether  in  flat, 
rectangular  tablets,  melts  at  103 — 105°,  decomposes  at  105 — 110° 
with  evolution  of  ammonia,  is  soluble  in  benzene,  ethyl  acetate, 
acetone,  or  chloroform,  and  is  rapidly  decomposed  by  water.  This 
compound  can  also  be  obtained  by  the  action  of  ammonia  on  ethyl 
oxomalonate.  E.  G. 

Derivatives  of  Formhydroxamic  Acid  and  the  Possible 
Existence  of  Esters  of  Fulminic  Acid.  II.  Henry  C.  Biddle 
( Amer .  Chem.  J.,  1906,  35,  346 — 353). — In  an  earlier  paper  (Abstr., 
1905,  i,  181),  it  was  shown  that  when  methyl  chloroformoxime  is 
treated  with  potassium  hydroxide,  a  compound  is  produced  which,  it 
was  suggested,  might  be  methyl  fulminate.  A  further  study  of  the 
reaction  has  proved  that  the  substance  is  not  methyl  fulminate,  but  is 
methyl  di-imino-oxalate  which  has  been  synthesised  by  the  following 
method. 

By  the  action  of  chlorine  on  a  solution  of  potassium  cyanide  in 
methyl  alcohol  diluted  with  water,  a  mixture  of  methyl  cyanoimino- 
carbonate  and  methyl  di-imino-oxalate  is  produced.  Methyl  cyano- 
iminocarbonate,  NH!C(OMe)*CN,  is  a  colourless,  mobile  liquid,  which 
boils  at  33 — 34°  under  22  mm.  pressure,  has  a  peculiar,  isonitrile-like 
odour,  is  slightly  soluble  in  water,  and  is  somewhat  unstable. 
Methyl  di-imino-oxalate ,  HHiC(OMe)iC(OMe).'HH,  crystallises  in 
colourless,  transparent  plates,  has  a  peculiar,  sweet  odour,  and  is  more 
stable  than  methyl  cyanoiminocarbonate,  although  it  gradually  changes 
into  a  dark  resin.  When  the  ester  is  treated  with  dilute  hydrochloric 
acid,  it  is  converted  into  ammonia  and  methyl  oxalate.  E.  G. 

Preparation  of  Acetamide.  Maurice  Francois  (J.  Pharm. 
Chim.,  1906,  [vi],  23,  230 — 237). — When  ammonium  acetate  is  heated, 
it  decomposes,  producing  ammonia  and  ammonium  hydrogen  acetate  ; 
the  latter  on  further  heating  yields  water,  acetic  acid,  and  acetamide. 
The  ordinary  laboratory  process  of  preparing  acetamide  by  distilling 
ammonium  acetate  therefore  gives  a  poor  yield  not  exceeding  28  per 
cent,  of  the  theoretical.  By  starting  with  ammonium  hydrogen 
acetate,  a  yield  of  acetamide  equivalent  to  45’3  per  cent,  of  the 
theoretical  can  be  obtained.  The  special  apparatus  employed  by  the 
author  in  distilling  the  diacetate  is  figured  in  the  original. 

T.  A.  H. 

Dialkylmalonamides.  Karl  Bottcher  (Chem.  Zeit.,  1906,  25, 
272). — In  opposition  to  Meyer  (this  vol.,  i,  138),  the  author  finds  that 
methylethylmalonyl  chloride  reacts  with  concentrated  aqueous  ammonia 
to  give  a  90  per  cent,  yield  of  the  corresponding  diamide,  and  not 
methylethylacetamide,  as  stated  by  Meyer.  P.  H. 

Mercuric  Oxycyanide.  Erwin  Rupp  (Arch.  Pharm.,  1906,  244, 
1 — 2). — The  abnormal  character  of  mercuric  oxycyanide,  Hg(CN)2,HgO, 
may  be  explained  by  regarding  it  as  a  complex  salt  with  the  ions 
•Hg-OHg-  and  2 -ON.  C.  F.  B. 
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Hydrargyrum  Oxycyanatum.  Yon  Pieverling  {Arch.  Pharm., 
1906,  244,  35 — 36). — The  pastilles  of  this  substance  no  longer  contain 
sodium  chloride. 

Mercuric  oxycyanide  does  not  equal  the  cyanide  in  its  power  of 
killing  bacteria ;  it  is  its  power  of  preventing  their  development 
which  is  remarkable.  C.  P.  B. 

Arsonic  and  Arsinic  Acids.  William  M.  Dehn  and  S.  J. 
McGrath  ( J .  Amer.  Chem.  Soc.,  1906,  28,  347 — 361). — The  arsonic 
and  arsinic  acids  are  white,  crystalline  substances  which  are  soluble  in 
water  or  alcohol,  but  insoluble  in  ether. 

Magnesium  n-propylarsonate,  MgAsPr“03,  prepared  in  the  same 
manner  as  the  ethylarsonate  (Abstr.,  1905,  i,  184),  forms  pearly-white, 
soapy  crystals  containing  ^H20.  When  this  salt  is  treated  with  the 
calculated  quantity  of  strong  sulphuric  acid  and  the  product  is 
extracted  with  alcohol,  n -propylarsonic  acid,  AsPraO(OH)2,  is  obtained, 
which  crystallises  in  needles  and  melts  at  125°;  an  aqueous  solution, 
saturated  at  26°,  contains  43  per  cent,  of  the  acid.  When  a  solution 
of  the  magnesium  salt  in  dilute  hydrochloric  acid  is  treated  with 
hydrogen  sulphide,  n -propylarsine  disulphide,  PraAsS2,  is  obtained  as  a 
light  yellow,  viscid  oil  which  has  a  sp.  gr.  1  ‘8  and,  when  cooled  below 
—  10°,  becomes  a  gummy  mass. 

iso  Amy  lar  sonic  acid,  C5Hn*AsO(OH)2,  forms  pearly-white  crystals, 
melts  at  194°,  is  soluble  in  water  at  28°  to  the  extent  of  0‘82  gram  in 
100  c.c.  and  in  alcohol  at  21°  to  the  extent  of  2 '2  grams  in  100  c.c. 
iso Amylarsine  disulphide,  C5Hn*AsS2,  is  a  viscid,  light  yellow  oil,  which 
cannot  be  distilled  without  decomposition. 

Benzylarsonic  acid,  CH9Ph’AsO(OH)2,  crystallises  in  long,  white, 
lustrous  needles,  has  a  bitter  taste,  melts  at  167°,  and  is  stable  in  the 
air  j  100  c.c.  of  au  aqueous  solution,  saturated  at  22’5°,  contain  0  34 
gram ;  at  27°,  0*39  gram  ;  and  at  97°,  3’50  grams  of  the  acid  ;  a 
saturated  alcoholic  solution  at  23°  contains  0’87  gram,  and  at  70°, 
5 ‘91  grams  of  the  acid  in  100  c.c.  Benzylarsine  disulphide  is  a  heavy, 
bright  yellow  oil  which,  on  heating,  decomposes  with  evolution  of 
hydrogen  sulphide  and  formation  of  arsenious  oxide  and  stilbene. 
When  benzylarsonic  acid  is  heated,  it  undergoes  decomposition  with 
production  of  benzyl  alcohol,  benzaldehyde,  stilbene,  arsenious  oxide, 
and  water.  The  acid  is  decomposed  by  concentrated  hydrochloric  acid 
with  formation  of  benzyl  chloride  and  arsenious  acid,  and  more  rapidly 
by  sulphuric  acid  with  formation  of  dibenzyl,  benzaldehyde,  and 
arsenious  acid. 

Magnesium  ethylarsonate  is  decomposed  by  heat  into  magnesium 
oxide,  metallic  arsenic,  methane,  ethylene,  and  water.  When 
magnesium  rc-propylarsonate  is  heated,  it  yields  a  gaseous  mixture 
consisting  of  hydrogen,  methane,  ethylene,  and  propylene. 

Determinations  have  been  made  of  the  rate  of  transformation  of 
potassium  arsenite  into  arsonic  acids  at  25°  when  treated  with  rsobutyl 
iodide,  chloroform,  bromoform,  iodoform,  jp-chlorotoluene,  and  allyl 
iodide  ;  the  results  are  tabulated. 

The  following  solubilities  have  been  determined,  the  quantity  in 
each  case  being  the  number  of  grams  of  the  substance  contained  in 
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100  c.c.  of  the  solution  saturated  at  the  given  temperature.  Ethyl- 
arsonic  acid  in  water  at  27°,  70  00 ;  at  40°,  112*00  ;  and  in  alcohol  at 
25°,  39*40,  Phenylarsonic  acid  in  water  at  28°,  3*25  ;  at  41°,  4*82  ; 
at  52°,  8*52;  and  at  84°,  24*0;  in  alcohol  at  26°,  15*51,  and  at  68°, 
55*40.  Methylarsinic  acid  in  water  at  22°,  8*2*90.  Phenylarsinic 
acid  in  water  at  27°,  0*28  ;  in  alcohol  at  22°,  11*80,  and  at  56°,  57*70. 

Ethylarsonic  acid  melts  at  99*5°,  phenylarsonic  acid  at  158*0°,  and 
phenylarsinic  acid  at  164*0°.  E.  G. 

Siliconium,  Boronium,  and  Titanonium  Salts.  Walther 
Dilthey  [and,  in  part,  F.  Eduardoff  and  F.  J.  Schumacher] 
( Annalen ,  1906,  344,  300 — 342.  Compare  Abstr.,  1903,  i,  405, 

591  ;  1904,  i,  132,  290  ;  Dilthey  and  Eduardoff,  Abstr.,  1904,  i,  464; 
this  vol.,  i,  128;  Werner,  Abstr,,  1902,  ii,  554  ;  Baeyer,  Abstr.,  1905, 
i,  281). — Siliconium,  boronium,  and  titanonium  chlorides  are  formed 
by  the  action  of  silicon  tetrachloride,  boron  trichloride,  and  titanium 
tetrachloride  respectively  on  ay-diketones.  The  chlorides  can  be  con¬ 
verted  into  bromides,  iodides,  periodides,  nitrates,  and  sulphates,  and 
yield  additive  compounds  with  metallic  salts.  In  these  “  onium  ” 
salts,  the  metalloid  atom  must  be  attached  to  oxygen,  the  derivatives 
of  acetylacetone,  for  example,  having  the  constitutions 
Si(OCMe:CHAc)3Cl, 

Ti(0*CMeICHAc)3Cl,  and  B(0*CMeICHAc)2Cl,  respectively,  as  they 
are  formed  the  more  easily  the  more  stable  is  the  enolic  form  of  the 
diketone,  and  are  readily  hydrolysed  by  water  or  moist  air,  whilst  com¬ 
pounds  such  as  triphenylsilicon  chloride  and  phenylboron  dichloride,  in 
which  the  metalloid  atom  is  attached  directly  to  carbon,  are  stable  to¬ 
wards  water.  The  siliconium  salts  resemble  trimethoxysilicon  chloride, 
Si(OMe)3Cl,  but  whilst  the  chlorine  atom  of  the  latter  can  be  substituted 
by  alkyl  groups,  the  chlorine  atom  of  the  siliconium  chlorides  cannot  be 
substituted  by  alkyl  groups  or  by  diketones,  and  the  compound  has  the 
character  of  a  salt.  This  difference  in  the  function  of  the  chlorine 
atom  is  explained  by  means  of  Werner’s  co-ordination  theory. 

Triacetylacetonyl  siliconium  zincochloride,  Si(0*CMeICHAc)3ZnCl3, 
forms  white  needles  and  becomes  brown  at  about  240°,  but  does  not  melt 
at  300°.  The  iodide,  Si(0*CMelCHAc)gI,  formed  by  the  action  of 
hydrogen  iodide  on  the  chloride  in  glacial  acetic  acid  solution,  crystal¬ 
lises  in  glistening,  white  needles;  the  period  ide,  Si(0*CMeICH  Ac)3I3, 
crystallises  in  violet  needles  ;  the  picrate  forms  yellow  needles  and 
decomposes  slowly  on  exposure  to  air. 

Triacelylmethylacetonylsiliconium  ferrichloride, 
Si(0*CMe:CMeAc)3FeCI4, 

forms  long,  pointed,  greenish-yellow  leaflets  and  melts  at  210°  ;  the 
unstable  aurichloride,  Si(0*CMeICMeAc)3AuCl4,  crystallises  in  slender, 
golden-yellow  needles  and  melts  and  decomposes  at  206° ;  the  platini- 
chloride,  [Si(0*CMeICMeAc)8]2PtCi6,  forms  yellow  needles  and  com¬ 
mences  to  blacken  at  280°  ;  the  white,  crystalline  zincochloride, 
Si(0*CMe:CMeAc)3ZnCl3, 

melts  at  220°.  Triacetylethylacetonylsiliconium  ferrichloride, 
Si(0*CMe:CEtAc)3FeCl4, 

crystallises  in  yellow  needles  and  melts  at  157°;  the  aurichloride, 
Si(0*0MeiCEtAc)8AuCl4,  forms  golden-yellow  needles  and  melts  at 
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148°;  the  platinichloride,  [Si(OCMe!CEtAc)3]2PtCl6,  crystallises  in 
orange  prisms,  and  decomposes  but  does  not  melt  below  300°;  the 
perioclide,  Si(OCMeICEtAc)3I3,  crystallises  in  violet  prisms. 

The  tribenzoylacetonylsiliconium  platinichlorides  formed  from  the 
isomeric  ferriehlorides  are  obtained  as  long,  slender,  yellow  needles  and 
nodular  aggregates  of  orange-yellow  crystals  respectively ;  the  two 
preparations  are  equally  insoluble,  and  deeompose  without  melting  at 
about  200° 

Tridibenzoylmethylsiliconium  zincochloride,  [Si(0"CPhICHBz)3]2ZnCl4, 
formed  by  the  action  of  zinc  chloride  on  tridibenzoylmethylsiliconium 
chloride  in  glacial  acetic  acid  solution,  crystallises  in  sheaves  of  white 
needles  and  is  only  slowly  decomposed  by  aqueous  sodium  carbonate. 
The  action  of  stannic  chloride  (|  mol.)  on  the  chloride  in  chloroform 
solution  leads  to  the  formation  of  the  slannichloride, 
[Si(0-CPh:CHBz)3]2SnCl6, 

which  separates  in  stout  crystals,  is  insoluble  in  most  solvents,  but 
dissolves  in  ethylene  dibromide  and  melts  above  305°,  at  which  tem¬ 
perature  it  is  only  slightly  decomposed.  It  dissolves  in  a  chloroform 
solution  of  stannic  chloride,  from  which,  on  addition  of  glacial  acetic 
acid,  the  stannichloride,  Si(OCPh!CHBz)3SnCl5,  separates  in  yellow 
needles  ;  this  melts  when  quickly  heated  at  290 — 291°,  is  readily 
soluble  in  chloroform,  and  when  left  in  contact  with  a  mixture  of 
chloroform  and  glacial  acetic  acid  is  reconverted  into  the  normal 
stannichloride.  The  compound  with  antimony  pentachloride, 
Si(OCPh:CHBz)3SbCl6, 

separates  from  glacial  acetic  acid  in  yellow  crystals  and  is  readily 
soluble  in  chloroform. 

The  compound  of  silicon  tetrachloride  with  ethyl  acetoacetate 
(Rosenheim,  Loewenstamm,  and  Singer,  Abstr.,  1903,  i,  603)  is  much 
less  stable  than  triacetylacetonylsiliconium  chloride,  as  it  is  decomposed 
by  ferric  chloride  in  glacial  acetic  acid  solution.  The  crystalline  ferri- 
ddoride,  Si(0*CMe!CH'C02Et)3FeCl4,  formed  in  chloroform  solution,  is 
unstable.  Ethyl  benzoylacetate  reacts  with  silicon  tetrachloride  only 
with  difficulty,  whilst  ethyl  malonate  does  not  form  siliconium  salts. 

In  the  absence  of  a  solvent,  silicochloroform  and  acetylacetone 
interact  with  explosive  violence,  but  in  the  presence  of  much  chloro¬ 
form  the  interaction  leads  to  the  formation  of  triacetylacetonyl¬ 
siliconium  chloride  hydrochloride,  hydrogen  chloride,  and  hydrogen  ; 
the  same  siliconium  compound  is  formed  by  the  interaction  of  phenyl- 
silicon  trichloride  and  acetylacetone. 

The  methods  of  preparation,  the  properties,  and  the  reactions  of  the 
boronium  salts  are  similar  to  those  of  the  siliconium  salts,  the  two 
groups  differing  chiefly  in  their  stability.  The  compound  formed  by 
the  action  of  acetylacetone  on  boron  trichloride  in  ethereal  solution, 
B^O’CMelHAc^Cl  or  B(0*CMeICHAc)2Cl,HCl,  is  extremely  un¬ 
stable.  The  ferrichloride,  BR2FeCl4,  crystallises  in  lemon-yellow  leaf¬ 
lets  and  melts  and  decomposes  at  137°;  the  aurichloride,  BR2AuC14, 
crystallises  from  a  mixture  of  chloroform  and  ether  in  leaflets  and 
melts  at  135°;  the  platinichloride ,  (BR2)2PtCl6,  forms  large,  reddish- 
yellow  crystals  and  blackens  at  about  180°,  but  does  not  melt  at 
300° ;  the  iodide,  BR2I,  forms  unstable,  yellow  crystals ;  the  periodide 
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BR2I3,  separates  in  glistening,  stout,  reddish-brown  crystals ;  the 
crystalline  sulphate  is  deliquescent ;  the  zincochloride,  BR2ZnCl8, 
forms  coarse,  white  crystals  and  melts  and  decomposes  at  206° ;  the 
stannichloride,  BR2SnCl6,  crystallises  in  slender,  white  prisms  and 
melts  at  210 — 212°. 

The  compound  of  boron  trichloride  with  benzoylacetone, 
B(CHAcBz)2C1  [1  B(OCMe:CHBz)2Cl], 
or  its  hydrochloride  is  obtained  as  an  unstable,  yellowish-white  sub¬ 
stance  which  is  readily  soluble  in  glacial  acetic  acid  or  chloroform. 
The  ferrichloride,  B(CHAcBz)2FeCJ4,  forms  nodular  aggregates  of 
stout,  yellow  crystals  and  slender,  yellow  needles,  the  latter  form  only 
being  obtained  on  recrystallisation  of  the  salt  from  chloroform  ;  it 
melts  at  180 — 182°;  the  platinichloride  is  stable  and  insoluble;  the 
zincochloride,  B(CHAcBz)2ZnCl3,  is  obtained  in  stout  plates  melting 
at  208°  and  in  long  needles  melting  at  about  220° ;  when  recrystallised 
from  hot  glacial  acetic  acid,  both  forms  yield  colourless  needles  melting 
at  223 — 225°;  the  iodide ,  B(CHAcBz)2I,  is  obtained  as  a  reddish- 
yellow  powder,  which  appears  under  the  microscope  as  a  mixture  of  a 
yellow  with  a  violet-brown  substance,  and  on  recrystallisation  from 
chloroform  forms  yellow  crystals  melting  at  210°;  the  pariodide, 
B(OHAcBz)213,  forms  violet-brown,  glistening  prisms  with  green 
lustre  ;  the  stannichloride,  [B(CHAcBz)2]2SnCl6,  was  analysed. 

The  action  of  boron  trichloride  on  dibenzoylmethane  in  ethereal 
solution  leads  to  the  formation  of  an  extremely  unstable,  white, 
crystalline  product  which  loses  hydrogen  chloride  when  dried. 

Titanium  tetrachloride  and  acetylmethylacetone  interact  in  glacial 
acetic  acid  solution,  forming  the  compound  [Ti(0*CMeICMeAc)3]2,TiCl6, 
which  separates  in  yellowish-red  crystals  and  decomposes  slowly  on 
exposure  to  moist  air.  The  ferrichloride,  Ti (O •  CMei  CMe  Ac)3F eCl4, 
formed  by  the  action  of  titanium  tetrachloride  on  a  glacial  acetic  acid 
solution  of  acetylmethylacetone  and  anhydrous  ferric  chloride,  is  ob¬ 
tained  as  a  brownish-red,  crystalline  product,  soluble  in  ethyl  acetate 
or  hot  glacial  acetic  acid. 

The  red  product,  [Ti(CHAcBz)3]2TiCl0,  formed  by  the  interaction  of 
titanium  tetrachloride  and  benzoylacetone,  is  only  moderately  stable. 

The  unstable,  dark  red,  crystallin q  product,  [Ti(0*CPhICHBz)3  ]2,liClfl, 
was  analysed. 

Salicylaldehyde  interacts  with  titanium  tetrachloride  in  the  same 
manner  as  the  ay-diketones,  forming  an  unstable  titanonium  salt. 
The  product  of  the  interaction  of  ethyl  salicylate  and  titanium  tetra¬ 
chloride  crystallises  in  yellowish-red  needles  and  deliquesces  imme¬ 
diately  on  exposure  to  air.  o-Hydroxyacetophenone  and  o-hydroxy- 
benzophenone  yield  similar  red,  unstable  titanonium  salts. 

Stannic  chloride  interacts  with  acetylacetone  or  its  copper  derivative 
in  chloroform  solution,  forming  the  product  Sn(OCMeICHAc)2Cl2,  which 
melts  at  203°  and  is  decomposed  by  ferric  chloride  or  hydrogen  iodide, 
yielding  in  the  latter  case  stannic  iodide.  Stannic  bromide  interacts 
with  ay-diketones  in  the  same  manner  as  the  chloride. 

The  product  of  the  interaction  of  antimony  pentachloride  and  acetyl¬ 
acetone  (compare  Rosenheim,  Loewenstamm,  and  Singer,  loc.  cit.)  has  the 
molecular  formula  Sb(OCMeiCIiAc)Cl4,  crystallises  in  yellow  plates  or 
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leaflets,  melts  at  137°,  and  is  decomposed  by  ferric  chloride  or  hydro¬ 
gen  iodide.  Antimony  pentachloride  interacts  with  other  diketones 
such  as  dibenzoylmethane  to  form  yellow  substitution  products. 

g.  y. 

Nitration  of  o-  and  m-Dibromobenzenes.  Arnold  F.  Holleman 
( Proc .  K.  Alcad.  Wetensch .  Amsterdam,  1906,  8,  678 — 680.  Compare 
Abstr.,  1905,  i,  41,  42). — m-Dibromobenzene,  prepared  from  pure  m- 
bromoaniline,  solidifies  at  —  7°  and  has  the  sp.  gr.  1'960  at  1 8 ’5°.  o-Di- 
bromobenzene,  prepared  from  o-bromoaniline,  solidifies  at  6°  and  has  the 
sp.  gr.  1  *996  at  11°.  The  six  dibromonitrobenzenes  have  been  prepared 
in  the  same  way  as  the  dichloronitrobenzenes  ( loc .  cit.).  The  composi¬ 
tion  of  the  products  of  nitration  at  0°  were  determined  from  their 
solidifying  points  and  their  sp.  gr.  Whilst  o-dichlorobenzene  yields 
7’2  per  cent.,  and  wj-dichlorobenzene  4-0  per  cent.,  o-dibromobenzene 
yields  18‘3  per  cent.,  and  m-dibromobenzene  4’6  per  cent,  of  the 
by-product.  G.  Y. 

Introduction  of  Halogen  Atoms  into  the  Benzene  Nucleus 
during  the  Reduction  of  Aromatic  Nitro  compounds.  Jan  J. 

Blanksma  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1906,  8,  680 — 683. 
Compare  Abstr.,  1905,  i,  761  ;  Goldschmidt  and  Ingebrechtsen,  Abstr., 
1904,  ii,  608). — If  10  c.c.  of  nitrobenzene  are  boiled  with  100  c.c.  of 
alcohol  and  200  c.c.  of  25  per  cent,  hydrochloric  acid  in  a  reflux 
apparatus,  and  15  grams  of  tin  are  added  gradually  in  small  portions, 
the  reduction  product  consists  of  55  per  cent,  of  o-  and  jp-chloroanilines, 
together  with  45  per  cent,  of  aniline.  If  the  nitrobenzene  is  reduced 
slowly  with  stannous  chloride  and  hydrochloric  acid,  53  per  cent,  of 
the  product  consists  of  o-  and  jo-chloroanilines.  Similar  results  are 
obtained  with  nitrobenzene. 

The  slow  reduction  of  nitrobenzene  with  tin  and  hydrobromic  acid 
leads  to  the  formation  of  a  mixture  of  aniline  and  o-  and  £>-bromo- 
anilines. 

The  formation  of  the  o-  and  £>-chloro-  and  bromo-anilines  must  be  in 
consequence  of  the  intermediate  production  of  phenylhydroxylamine. 

G.  Y. 

New  Aromatic  Hydrocarbons.  Daniel  Vorlander  and  Carl 
Siebert  (Ae?\,  1906,39, 1024 — 1035). — Tetraphenylallene,  CPh2ICICPh2, 
is  obtained  when  dry  barium  diphenylacetate  is  distilled  under  a  pres¬ 
sure  of  15 — 20  mm.,  the  distillate  freed  from  oil,  and  the  solid  product 
crystallised  from  hot  acetone.  It  forms  colourless  needles  or  prisms, 
melts  at  164 — 165°,  and  dissolves  readily  in  most  organic  solvents 
with  the  exception  of  cold  alcohol  and  light  petroleum.  When 
moistened  with  concentrated  sulphuric  acid,  it  becomes  deep  violet- 
brown,  and  dissolves  to  a  greenish- violet- brown  solution,  which 
gradually  changes  to  orange  ;  similar  changes  in  colour  are  observed 
with  solutions  of  hydrogen  chloride  or  bromide  in  glacial  acetic  acid, 
and  are  due  to  the  formation  of  a  new  hydrocarbon  which  melts 
at  135°.  Tetraphenylallene  forms  unstable,  dark-coloured  additive 
compounds  with  halogen  hydracids  at  low  temperatures,  but  does  not 
combine  with  picric  acid.  It  does  not  react  with  a  boiling  20  per  cent. 
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solution  of  potassium  hydroxide,  sodium  ethoxide,  acetic  anhydride, 
alcoholic  ammonia,  phenylhydrazine,  or  boiling  aniline,  and  does  not 
combine  with  ethyl  sodiomalonate  or  magnesium  phenyl  bromide. 
When  reduced  with  red  phosphorus  and  hydriodic  acid  in  acetic  acid 
solution,  or  with  sodium  and  boiling  alcohol,  it  yields  s -tetraphenyl- 
propane,  C27H24,  which  crystallises  from  alcohol  in  needles  melting  at 
139°.  Oxidation  with  chromic  acid  in  acetic  acid  solution  converts 
the  unsaturated  hydrocarbon  into  benzophenone.  When  the  oxidation 
is  less  vigorous,  a  product  melting  at  195 — 197°  is  obtained. 

Tetraphenylallene  is  readily  converted  into  an  isomeric  hydrocarbon 

C27H20,  probably  C6H4<\^p^  ^>CH,  when  its  acetic  acid  solution  is 

saturated  with  hydrogen  chloride,  kept  until  it  becomes  colourless,  and 
then  poured  into  water.  The  hydrocarbon  crystallises  from  methyl 
alcohol  in  colourless  prisms,  melts  at  134 — 135°,  is  somewhat  more 
readily  soluble  than  its  isomeride,  and  its  solution  in  concentrated 
sulphuric  acid  has  an  orange-yellow  colour.  When  brominated  in 
chloroform  solution,  it  yields  a  monobromo- derivative,  C27H19Br,  which 
crystallises  from  alcohol  in  flat  needles  melting  at  167 — 168°.  It  is 
extremely  stable,  and  the  bromine  is  not  removed  by  boiling  with 
aqueous  or  alcoholic  potassium  hydroxide  or  by  heating  with  lead  oxide 
and  acetic  acid.  It  does  not  give  a  coloration  with  cold  concentrated 
sulphuric  acid,  but  when  warmed  an  intense  magenta-red  coloration  is 
developed.  The  same  bromo-derivative  is  obtained  by  the  action  of 
bromine  on  tetraphenylallene. 

When  reduced,  the  new  hydrocarbon  yields  a  product ,  C27H22,  melt¬ 
ing  at  113 — 114°,  and,  when  oxidised,  a  neutral  product  melting  at 
146—148°. 


Considerable  quantities  of  diphenylmethane  and  small  amounts  of  a 
hydrocarbon  (mol.  wt.  about  320)  which  crystallises  from  aqueous 
alcohol  in  colourless  needles  melting  at  121°  are  also  formed 
when  barium  diphenylacetate  is  distilled.  Hot  hydrochloric  acid 
transforms  this  hydrocarbon  into  an  isomeride  melting  at  104°.  Both 
compounds  yield  benzophenone  when  oxidised. 

Tetraphenjdallene  has  been  synthesised  by  the  following  methods : 
A.  Tetraphenylpropylene ,  CHPh2-CHICPh2,  is  readily  formed  when 
Kohler’s  aayy-tetraphenylpropyl  alcohol,  diphenylethyldiphenylcarb- 
inol  (Abstr.,  1904,  i,  596),  is  boiled  with  acetic  anhydride  or  20  per 
cent,  hydrochloric  acid.  It  crystallises  from  alcohol  in  plates,  melts  at 
127 — 128°,  dissolves  readily  in  benzene,  chloroform,  or  acetone,  and 
when  reduced  yields  tetraphenylpropane.  When  suspended  in  chloro¬ 
form  and  brominated,  it  yields  tetraphenylbromopropylene ,  C27H21Br, 
melting  at  124°,  and  this,  with  alcoholic  potash,  yields  tetraphenyl¬ 
allene.  B.  [With  J.  Osterburg.]  Kohler  and  Johnston’s  phenyl- 
benzylideneacetophenone  (Abstr.,  1905,  i,  215)  reacts  with  an  excess 
of  magnesium  phenyl  bromide  in  ethereal  solution,  and  the  product, 
after  treatment  with  dilute  hydrochloric  acid,  yields  aayy -tetraphenyl- 
propylene  alcohol ,  CPh2.'OH'CPh2*OH,  which  crystallises  from  alcohol 
in  prisms  melting  at  138 — 139°.  Its  behaviour  towards  most  reagents 
is  similar  to  that  of  the  allene  derivative,  and  when  boiled  with  acetic 
anhydride  it  is  transformed  into  tetraphenylallene.  J.  J.  S. 
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Molecular  Compounds  of  Nitro-derivatives  with  Amines. 

Kobert  Kremann  ( Ber .,  1906,  39,  1022 — 1024.  Compare  Noelting 
and  Sommerhoff,  this  vol.,  i,  157). — The  non-isolation  of  a  definite 
additive  compound  cannot  be  regarded  as  direct  evidence  that  the 
components  cannot  form  such  a  compound.  The  only  method  for 
proving  the  non-existence  of  such  compounds  is  the  examination  of 
the  melting-point  diagram  as  previously  described  (Abstr.,  1905,  ii, 
76,  77).  It  is  pointed  out  that  meta-  and  para-disubstituted  deriv¬ 
atives  of  benzene  form  additive  compounds  more  readily  than  ortho 
derivatives.  J.  J.  S. 

Condensation  Products  of  Organic  Bases  with  ^-Phenols 
containing  Strongly  Negative  Substituting  Groups.  Karl 
Auwers  and  Otto  Schroter  ( Anncden ,  1906,  344,  257 — 270.  Com¬ 
pare  this  vol.,  i,  259). — The  methylamine  derivative  of  a-5-dibromo-6- 

hydroxy-3-methylbenzaldehyde,NMe*^CH2‘C<^Q^^^.^g|^>C,OH^2, 

formed  by  the  action  of  aqueous  methylamine  on  the  ^-phenol  in  con¬ 
centrated  benzene  solution,  is  yellow,  melts  at  136 — 141°,  is  insoluble 
or  only  sparingly  soluble  in  organic  solvents,  remains  unchanged  on 
prolonged  heating  on  the  water-bath,  and  is  stable  towards  hot 
5  per  cent,  aqueous  sodium  hydroxide  or  cold  glacial  acetic  acid. 
When  heatod  with  glacial  acetic  acid,  it  is  decomposed,  forming  the 
monoacetate  of  5-bromo-a-6-dihydroxy-3-methylbenzaldehyde,  melting 
at  102°  (Auwers  and  Huber,  Abstr.,  1902,  i,  213).  When  boiled  with 
acetic  anhydride  the  methylamine  derivative  yields  the  diacetate, 
OAc*C6H2Br(CHO)*CH2*OAc,  which  crystallises  in  stellate  groups  of 
needles  and  melts  at  74 — 75°. 

The  diethylamine  derivative,  NEt2*CH2'C6H2Br(CHO)*OH,  crystal¬ 
lises  from  methyl  alcohol  in  colourless  plates  and  prisms  and  melts 
and  becomes  red  at  146 — 147°,  but  when  heated  on  the  water- bath  or 
boiled  with  5  per  cent,  sodium  hydroxide  remains  unchanged.  When 
treated  with  cold  glacial  acetic  acid,  it  is  decomposed,  yielding  a  small 
amount  of  a  product,  CH2[C6H2Br(CHO)*OH]2  (?),  which  melts  at 
about  187°.  The  diethylamine  derivative  yields  the  monoacetate 
melting  at  102°  when  boiled  with  glacial  acetic  acid,  and  a  non- 
nitrogenous  product  when  boiled  with  acetic  anhydidde.  The 
diamylamine  derivative,  N(C5H11)2,CH2'C6H2Br(CHO),OH,  crystal¬ 
lises  in  colourless  leaflets,  melts  at  72 — 74°,  is  readily  soluble  in 
chloroform,  benzene,  or  acetone,  and  decomposes  extremely  slowly 
when  heated  on  the  water-bath,  but  remains  unchanged  when  boiled 
with  dilute  sodium  hydroxide.  It  shows  the  same  behaviour  towards 
cold  and  hot  glacial  acetic  acid  as  the  methylamine  derivative,  but 
forms  the  monoacetate  melting  at  102°  when  boiled  with  acetic 
anhydride. 

The  methylaniline  derivative,  NMePh*CH2,C6H2Br(CHO)*OH, 
crystallises  from  benzene,  melts  at  1 1 6—  1 1 7°,  and  remains  unchanged 
when  boiled  with  dilute  alkali  hydroxides.  The  pyridine  compound, 
OH-C6H3(CHO)-CH2-C5NH5Br  [OH  :  CHO  :  CH2  =  6  : 1  :  3],  is  obtained 
as  a  white  powder  and  melts  at  188 — 190°. 

S-Bromo-b-nitroA-hydroxybenzyl  bromide ,  0H'C6H2Br(N02)*CH2Br, 

b  b  2 
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formed  by  bromination  of  Stoermer  and  Behn’s  ra-nitro-j»-hydroxybenzyl 
alcohol  (Abstr.,  1901,  i,  726)  in  hot  glacial  acetic  acid  solution, 
crystallises  from  petroleum  in  sheaves  of  long,  slender,  yellow  needles, 
melts  at  89 — 90°,  is  soluble  in  cold  benzene,  chloroform,  or  acetone, 
and  loses  hydrogen  bromide  when  treated  with  alcohol  or  aqueous 
acetone.  The  monoacetate,  0H*C6H.2Br(N02),CH2,0Ac,  formed  by 
boiling  the  benzyl  bromide  with  sodium  acetate  in  glacial  acetic  acid 
solution,  crystallises  in  small,  glistening,  yellow  prisms  and  plates, 
melts  at  112 — 113°,  and  is  converted  by  boiling  acetic  anhydride  into 
the  diacetate,  0Ac*C6H2Br(N02)*CH2*0Ac,  which  forms  colourless, 
glistening  needles  and  melts  at  58 — 59°.  The  methylamine  derivative, 
NMe[CH2*C6H2Br(N02)*0H]2,  is  orange-red,  melts  at  184 — 185°,  and 
remains  unchanged  when  heated  on  the  water-bath,  boiled  with 
aqueous  sodium  hydroxide,  or  treated  with  cold  glacial  acetic  acid.  It 
is  only  slightly  decomposed,  yielding  traces  of  methylamine  when 
boiled  with  glacial  acetic  acid,  and  when  heated  with  acetic  anhydride 
forms  an  acetyl  derivative  which  melts  at  156°  and  on  hydrolysis 
yields  the  methylamine  derivative. 

The  diethylamine  derivative,  NEt^CH^CgHgBi^NO^’OH,  crystal¬ 
lises  in  orange-yellow  prisms  or  long,  thin  leaflets,  melts  at  164 — 165°, 
is  readily  soluble  in  acetone,  but  more  sparingly  so  in  benzene  or 
methyl  or  ethyl  alcohol,  and  remains  unchanged  when  heated  on  the 
water-bath  or  treated  with  glacial  acetic  acid,  but  is  partially  resinified 
when  boiled  with  aqueous  alkali  hydroxides.  It  forms  the  monoacetate 
melting  at  112 — 113°  when  boiled  with  glacial  acetic  acid,  and  yields 
diethylamine  when  heated  with  acetic  anhydride. 

The  diamylamine  derivative,  N(05H11)2’CH2,C6H2Br(N02)*0H, 
crystallises  in  glistening,  orange-yellow  leaflets,  melts  at  129 — 129 ’5°, 
and  remains  unchanged  when  heated  on  the  water-bath,  boiled  with 
alcoholic-aqueous  sodium  hydroxide,  or  treated  with  cold  glacial  acetic 
acid.  It  yields  the  monoacetate  melting  at  112 — 113°,  and  the 
diacetate  melting  at  58 — 59°,  when  boiled  with  glacial  acetic  acid  and 
acetic  anhydride  respectively.  G.  Y. 

Certain  Derivatives  of  Phenylglycine-o-sulphonic  Acid. 

Hamilton  Bradshaw  ( Amer .  Chem.  J.,  1906,  35,  340 — 346). — Phenyl¬ 
glycine-o-sulphonic  acid,  S03H-Cr>H4’NH*CH2,C02H,  obtained  by  the 
action  of  formaldehyde  and  hydrogen  cyanide  on  aniline-o-sulphonic 
acid,  is  a  crystalline  substance )  its  potassium  hydrogen  salt  is 
sparingly  soluble  in  cold  water.  'p-Bromophenylglycine-o-sulphonic 
acid,  obtained  in  a  similar  manner,  forms  flaky  crystals,  is  very 
soluble  in  water,  and  yields  a  methyl  ester ;  its  potassium  hydrogen 
salt  crystallises  in  needles. 

Attempts  were  made  to  effect  condensations  of  jo-bromophenyl- 
glycine-o-sulphonic  acid  with  production  of  substances  analogous  to 
indigo,  but  without  success.  When  potassium  jo-bromophenylglycine- 
o-sulphonate  was  treated  with  fuming  sulphuric  acid,  it  was  decomposed 
with  formation  of  ja-bromoaniline-o-sulphonic  acid.  By  the  action  of 
acetic  anhydride  on  the  potassium  salt,  a  soluble  product  was  obtained 
which  was  probably  a  sulphonic  acid  in  which  acetylation  had  taken 
place  in  the  imino-group.  Attempts  to  prepare  a  normal  ester  of 
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jo-bromophenylglycine-o-sulphonic  acid  by  the  action  of  methyl  iodide 
were  unsuccessful.  When  potassium  hydrogen  ^»-bromophenylglycine- 
o-sulphonate  was  heated  with  sodamide,  no  condensation  product  could 
be  obtained.  E.  G. 


Nitriles  of  Arylglycines.  Hans  Bucherer  and  Andre  Grolee 
(Ber.,  1906,  39,  986 — 1013.  Compare  Abstr.,  1902,  i,  533). — A 
number  of  nitriles  of  arylglycines  have  been  prepared  by  (1)  the  con¬ 
densation  of  aromatic  amine  hydrochlorides  with  aldehydes  or  ketones 
or  their  derivatives  and  solid  potassium  cyanide,  suspended  in  benzene, 
ether,  or  light  petroleum  and  (2)  the  condensation  of  ketoneeyano- 
hydrins  with  amines  in  the  same  solvents.  A  table  is  given  showing 
the  substances  used  and  the  percentage  yields  of  the  products  obtained. 

The  condensation  products  of  aniline  hydrochloride  with  ethyl 
acetoacetate  and  potassium  cyanide  and  of  m-xylidine  hydrochloride 
with  acetone  and  potassium  cyanide  are  extremely  unstable. 

When  fused  with  sodium  ethoxide  and  potassium  hydroxide  at  270°, 
anilinoisobutyric  acid,  obtained  by  hydrolysis  of  the  nitrile,  prepared 
by  the  condensation  of  aniline  with  acetonecyanohydrin  (Tiemann  and 
Friedlander,  Abstr.,  1882,  56),  yields  a  substance,  C10HUON,  which 
crystallises  in  small,  white  prisms,  sublimes  at  110°  in  glistening 
prisms,  melts  at  150 — 151°,  and  forms  a  dye  when  coupled  with 
^-nitrophenyldiazonium  chloride.  If  the  acid  is  an  a-anilino-compound, 
the  product  of  fusion  must  be  2  :  2-dimethylindoxyl, 

C6H4<™>CMe2, 


but  3-methyldihydro-4-carbostyril,  C6H4<^ 


NH-  CH2 
CO-CHMe’ 


if  derived  from 


/3-anilinoisobutyric  acid  (Bischoff  and  Mintz,  Abstr.,  1892,  1338). 

a-Anilino-a-phenylpropionitrile  melts  at  155 — 156°  (m.  p.  152°, 
Jacoby,  Abstr.,  1886,  800). 

a-o-Toluidinomobutyronitrile,  C11H14N2,  crystallises  in  very  pale 
violet  needles,  melts  at  78 — 79°,  and  decomposes  readily.  The 
amide ,  CnH46ON2,  melts  at  131 — 132°. 

a-o-Toluidinophenylacetonitrile  crystallises  in  rose-coloured  leaflets 
and  melts  at  72 — 73°  (m.  p.  71°,  Sachs,  Abstr.,  1901,  i,  272).  The 
amide,  C15H16ON2,  crystallises  in  small,  white  needles,  melts  at 
125 — 126°,  and  on  hydrolysis  with  concentrated  hydrochloric  acid 
yields  the  acid  melting  at  142 — 143°. 

a-ip-Toluidinoisobutyronitrile,  CnH14N2,  crystallises  in  slender, 
glistening  needles  and  melts  at  73  —  74°.  The  amide  crystallises  in 
slender,  white  needles  and  melts  at  141 — 143°. 

a-p -Toluidinophenylacetamide,  C15H16ON2,  crystallises  in  glistening 
leaflets  and  melts  at  113 — 114°. 

The  condensation  of  />-toluidine  hydrochloride  and  jt?-nitrobenz- 
aldehyde  in  presence  of  potassium  cyanide  leads  to  the  formation  of 
jo-nil robenzylidene-j9-toluidine,  melting  at  124 — 125°. 

/>-Aminophenol  condenses  with  acetone  and  potassium  cyanide,  or 
with  acetonecyanohydrin,  to  form  a  product ,  C10H12ON2,  which  crystal¬ 
lises  in  small,  glistening,  almost  white  leaflets,  melts  at  137°,  is  soluble 
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in  aqueous  sodium  hydroxide,  and  decomposes  quickly  on  exposure  to 
the  air. 

a-p-Hydroxyanilinophenylacetonitrile  (Sachs  and  Goldmann,  Abstr., 
1902,  i,  780)  crystallises  in  slender,  light  yellow  needles  and  melts  at 
113—114°.  The  amide ,  OH-C6H4-NH-CHPh-C(>NH2,  crystallises  in 
small  needles  and  melts  at  142°. 

The  nitrile,  CnHuON2,  prepared  from  p-anisidine  and  acetonecyano- 
hydrin,  melts  at  47 — 48°  and  is  very  unstable. 

a-p-Anisidinophenylacetonitrile  melts  at  73 — 74°  (m.  p.  85°,  von 
Miller,  Plochl,  and  Scheitz,  Abstr.,  1899,  i,  128). 

The  nitrile,  prepared  by  the  condensation  of  jo-phenylenediamine 
hydrochloride,  acetone,  and  potassium  cyanide,  crystallises  in  small 
needles,  melts  at  157 — 158°,  and  decomposes  when  dried  in  a 
desiccator. 

The  condensation  of  y>-phenylenediamine  hydrochloride,  benz- 
aldehyde,  and  potassium  cyanide  leads  to  the  formation  of  p-phenylene- 
diaminodiphenylacetonitrile,  melting  at  163°  (Sachs  and  Goldmann,  loc. 
cit.). 

m-Tolylenediaminodiisobutyronitrile,  06H3Me(NH‘CMe2‘CN)2,  crys¬ 
tallises  in  small,  glistening  needles,  melts  at  85 — 86°,  and  when 
coupled  with  yj-nitropheuyldiazonium  chloride  forms  a  yellow  dye. 
The  amide  crystallises  in  small,  white,  nodular  aggregates  and  melts 
at  200°. 

Amino -m-tolylaminoisobutyronitrile,  NH2*06HgMe-NH*CMe2,CN, 
crystallises  in  white,  unstable  needles,  melts  at  90 — 91°,  and  becomes 
brown  on  exposure  to  air.  The  amide  melts  at  169°.  When  coupled 
with  jo-nitrophenyldiazonium  chloride,  the  nitrile  forms  a  reddish-yellow 
dye,  GiyH1802N6,  having  a  characteristic  grey  lustre,  and  when  heated 
with  concentrated  sulphuric  acid  yielding  a  dark  brown  substance, 
<|3(NH2):CH-(jJ :  N- C  H-CHMe-C02H 
CMe=CH-C :  N-N  -C6H4*N02 

Benzidinodiisobutyronitrile,  C20H22N4,  crystallises  from  a  mixture  of 
alcohol  and  ether.  The  amide  forms  small,  glistening  leaflets  and  melts 
above  255°. 

The  product  of  the  condensation  of  phenylhydrazine  with  acetone- 
cyanohydrin  is  a-phenylhydrazinoisobutyronitrile,  as  it  does  not 
condense  with  carbon  disulphide  or  with  a  second  mol.  of  acetonecyano- 
hydrin  (compare  Reissert,  Abstr.,  1884,  1152  ;  Eckstein,  Abstr.,  1893, 
i,  85). 

The  condensation  of  phenylhydrazine  with  ethyl  aeetoacetatecyano- 
hydrin  leads  to  the  formation  of  l-phenyl-3-methylpyrazolone,  melting 
at  127°. 

The  nitrile,  CI4H14N2,  prepared  from  a-naphthylamine  hydrochloride 
and  acetonecyanohydrin,  crystallises  in  colourless  needles,  which  become 
bluish-violet  on  exposure  to  air,  melts  at  63 — 64°,  and  is  readily  de¬ 
composed  by  water  or  dilute  hydrochloric  acid.  The  amide,  C14H16ON2, 
crystallises  in  small,  white  needles  and  melts  at  129 — 130°. 

(i-Naphthylaminol&obutyronitrile,  C14H14N2,  is  obtained  as  a  crystalline 
powder,  melts  at  106 — 107°,  is  more  stable  than  the  a-eompound,  and 
on  hydrolysis  yields  Bischoff  and  Mintz’s  /3-naphthylaminoisobutyric 
acid,  melting  at  187 — 188°  (loc.  cit.).  The  amide  crystallises  in  small, 
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glistening,  white  leaflets,  becomes  brown  on  exposure  to  air,  melts  at 
168 — 169°,  and  dissolves  in  alcohol  to  form  a  fluorescent  solution. 

$-Naphthylaminophenylacetamide,  ClsH1RON2,  forms  a  white,  crys¬ 
talline  powder  and  melts  at  158 — 159°.  The  acicl,  C18H1502N,  melts 
at  175—176°. 

The  condensation  of  phenol  with  benzaldehyde  and  potassium 
cyanide  in  benzene  solution  leads  to  the  formation  of  phenoxy phenyl- 
acetamide,  OPh-CHPh*CO-NH2,  which  melts  at  139 — 140°,  and  when 
treated  with  concentrated  sulphuric  acid  undergoes  isomeric  change, 
forming  hydroxydiphenylacetamide,  0  U*Ct.H4*CHPh*CO*iSrH2,  melting 
above  255°. 

Resorcinol  condenses  with  benzaldehyde  and  potassium  cyanide, 
yielding  a  yellowish- brown,  amorphous  product ,  which  contains  carbon, 
hydrogen,  and  oxygen  and  melts  above  255°  or  when  heated  with 
water.  Gr.  Y. 

New  Oxidation  Products  of  Unsymmetrical  Disubstituted 
Aromatic  Thiocarbamides.  K.  Dost  ( Ber .,  1906,  39, 
1014 — 1016.  Compare  Hofmann  and  Gabriel,  Abstr.,  1892,  1109), 
— The  action  of  sulphur  chloride  on  as-phenylmethylthiocarbamide 
in  chloroform  solution  leads  to  the  formation  of  a  hydrochloride , 
C16HI6N4S.2,2HC1,  which  crystallises  in  slender,  white  needles  and 
melts  above  275°.  The  base ,  which  may  have  the  constitution 

N:C(NPhMe)-S 

N:C(NPhMe)*S 

or  NPhMe'CS'NIN'CS'NPhMe,  crystallises  in  large,  white 
needles  and  melts  at  128°.  The  picrate ,  C1&H16N4S2,2C6H30TN3, 
crystallises  in  flocculent  aggregates  of  needles  and  melts  at  230°  ;  the 
nitrite ,  C16H10N4S2,2HNO2,  crystallises  in  matted,  orange  needles, 
commences  to  become  red  at  120°,  and  detonates  at  153°. 

The  base ,  C18H20N4S2,  obtained  in  the  same  manner  from  as-phenyl- 
ethylthiocarbamide,  crystallises  in  glassy,  nodular  aggregates  and 
melts  at  86°.  The  hydrochloride ,  melts  at  253° ;  the  nitrite  forms 
red,  hair-like  needles  and  melts  at  152°. 

The  product,  C2fiH20N4S2,  obtained  from  as-diphenylthiocarbimide, 
crystallises  in  shining,  transparent  prisms,  melts  at  150 — 210°,  and 
does  not  form  salts.  G.  Y. 

Molecular  Rearrangement  of  Unsymmetrical  Diacyl-i^- 
tbiocarbamides  to  Isomeric  Symmetrical  Derivatives.  Treat  B. 
Johnson  and  George  S.  Jamieson  (Amer.  Ghem.  J.,  1906,  35, 
297 — 309). — a,&-Dibenzoyl-\p-vnethylthiocarbamide ,  NBz2*C(SMe)  I N  H,  ob¬ 
tained  by  adding  benzoyl  chloride  to  a  solution  of  i/f-methylthio- 
carbamide  in  presence  of  potassium  hydroxide,  crystallises  in  needles, 
melts  at  130 — 13 5°  and  evolves  a  small  quantity  of  methyl  mercaptan, 
then  solidifies,  and,  on  further  heating,  partially  melts  at  145 — 146° 
and  decomposes  at  175 — 185°.  The  compound  is  decomposed  by 
sodium  hydroxide  solution  into  benzoic  acid  and  benzoyl-i^-methylthio- 
carbamide  ;  it  is  also  decomposed  by  boiling  hydrochloric  acid  with 
formation  of  benzoic  acid  and  an  oily  product  containing  sulphur. 
When  this  unsymmetrical  i/'-thiocarbamide  is  heated  for  twenty 
minutes  at  150°,  it  is  converted  into  s -dibenzoyl -\j/-methylthiocarbamide, 
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NHBz*C(SMe)lNBz,  which  crystallises  in  long,  slender  needles  and 
melts  at  147 — 148°;  the  same  rearrangement  takes  place  when  an 
alcoholic  solution  of  the  unsymmetrical  compound  is  submitted  to  pro¬ 
longed  boiling.  When  the  symmetrical  derivative  is  boiled  with 
hydrochloric  acid,  it  is  converted  into  methyl  mercaptan  and 
s-dibenzoylcarbamide. 

SbS-Dibenzoyl-ij/-ethylthiocarbamide,  NBz2*C(SEt)!NH,  melts  partially 
at  104 — 105°,  then  solidifies  completely,  and  afterwards  melts  at 
110°.  It  is  decomposed  by  sodium  hydroxide  or  hydrochloric  acid 
into  benzoic  acid  and  benzoyl-i^-ethylthiocarbamide.  When  heated  at 
its  melting  point,  the  compound  undergoes  rearrangement  into 
8-dibenzoyl-\l/-r>iethylthiocarbamide,  NHBz,C(SEt)iNBz,  which  crystal¬ 
lises  in  needles  and  melts  at  110 — 111°.  The  symmetrical  derivative  is 
soluble  in  sodium  hydroxide  solution  and  is  reprecipitated  on  neutralis¬ 
ing  with  hydrochloric  acid ;  it  is  decomposed  by  boiling  hydrochloric 
acid  into  ethyl  mercaptan  and  s-dibenzoylearbamide. 

By  the  action  of  jo-bromobenzoyl  chloride  on  i^-methylthiocarbamide, 
&-di-y)-bromobenzoyl-ij/-'inethylthiocarbamide, 

C6H4  Br  •  CO  ■  NH  •  C(SMe)  I N  •  CO  *  C6H4Br, 
is  obtained,  which  crystallises  in  needles  and  melts  at  178°  ;  probably  a 
small  quantity  of  the  unsymmetrical  compound  is  also  produced. 
When  the  symmetrical  derivative  is  heated  at  its  melting  point,  a 
small  quantity  of  mercaptan  is  evolved,  but  otherwise  the  compound 
remains  unaltered.  It  is  decomposed  by  sodium  hydroxide  with 
formation  of  ;?-bromobenzoic  acid  ;  it  is  very  stable  towards  hydro¬ 
chloric  acid,  but  when  boiled  with  hydrobromic  acid  is  converted  into 
methyl  mercaptan  and  s-di-^-bromobenzoy lcarbam i de,  which  melts  and 
decomposes  at  228 — 233°. 

p -Bromobenzoylcarbamide,  C6H4Br*CO’NH,CO‘NH2,  obtained  by  the 
action  of  ^-bromobenzoyl  chloride  on  carbamide,  forms  microscopic 
crystals,  melts  and  decomposes  at  236 — 237°,  and  is  slightly  soluble  in 
alcohol  or  water. 

p -Methoxybenzoyl-ij/-methylthioccvrbamide, 

OMe-C6H4-CO-NH-C(SMe):NH, 

prepared  by  the  action  of  anisyl  chloride  on  i^-methylthiocarbamide, 
crystallises  in  colourless,  slender  prisms,  melts  at  103 — 105°,  and  is 
very  soluble  in  alcohol. 

When  ^-methylthiocarbamide  is  treated  with  anisyl  chloride  (2  mols.), 
a  product  is  obtained  which  is  probably  a  mixture  of  as-  and  s-di--p- 
methoxybenzoyl-\f/-methylthiocarbamides.  The  symmetrical  compound, 
OMe’C6H4-CO-NH,C(ISMe).’N',CO’CQH4'OMe,  crystallises  in  needles, 
melts  at  159 — 160°,  and  by  the  action  of  boiling  hydrochloric  acid  is 
converted  into  methyl  mercaptan  and  dianisylcarbamide,  melting  at 
205—207°.  E.  G. 

Quinonoid  aci -Nitrophenol  Esters.  Arthur  Hantzsch  and 
H.  Gorke  ( Bcr .,  1906,  39,  1073 — 1084). — Erom  the  products  of  the 
reaction  between  anhydrous  alkyl  haloids  and  the  carefully  dried 
silver  salts  of  nitrophenols  below  18°,  the  authors  have  isolated,  in 
addition  to  the  ordinary  ethers,  which  in  the  pure  state  are  quite 
colourless,  intensely-coloured  aci-nitrophenol  esters  to  the  extent  of 
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1 — ]/5  per  cent.,  to  which  the  structure  CXC6H4INO*OR  is  ascribed. 
The  isomerides  are  separated  by  rapidly  evaporating  the  solution  in 
anhydrous  ether  in  a  vacuum  over  sulphuric  acid  ;  the  indistinctly 
crystalline,  red  deposit  on  the  sides  of  the  vessel  is  separated  from  the 
less-intensely  coloured  well-defined  crystals  on  the  bottom  of  the  beaker, 
dissolved  in  chloroform,  and  light  petroleum  is  added  drop  by  drop, 
causing  a  precipitation  of  the  tru4  ether.  The  ester,  which  remains  in 
solution,  has  not  been  obtained  pure,  and  still  contains  about  10  per 
cent,  of  nitrophenol  ether. 

Ethyl  n,c\-trinitrophenol  ester ,  CKC/6H2(N02)2IN0*0Et,  containing 
about  10  per  cent,  of  the  isomeric  ether,  is  obtained  from  silver  picrate 
and  ethyl  bromide.  It  forms  an  indistinctly  crystalline  red  mass, 
melts  at  50 — 52°,  is  unimolecular,  dissolves  readily  in  ether,  alcohol, 
benzene,  or  chloroform,  and  is  sparingly  soluble  in  light  petroleum. 
The  dry  solid  changes  within  two  months  into  the  isomeric  ether ;  the 
same  change  takes  place  more  rapidly  in  anhydrous  non-hydrolysing 
solvents,  and  almost  instantaneously  when  hydrogen  chloride, 
ammonia,  or  zinc  dust  is  added  to  such  solutions.  Water  and  other 
hydrolysing  solvents  instantly  destroy  the  red  colour  of  the  ester,  this 
being  due  partly  to  the  transformation  into  the  ether,  partly  to 
hydrolysis  and  formation  of  picric  acid. 

Methyl  r^ex-tr  {nitrophenol  ester,  010,.H9(N09)9lN0‘0Me,  melts 
between  40°  and  42°. 

Methyl  aci-o -nitrophenol  ester,  01C6H4!NOOMe,  is  a  dark  red  liquid 
at  the  ordinary  temperature,  solidifying  at  -  5°.  It  is  decidedly  more 
stable  than  the  aci-trinitrophenol  ester,  can  be  preserved  for  a  long 
time  without  loss  of  colour,  and  is  comparatively  slowly  hydrolysed  by 
water. 

Ethyl  aci-2  :  -i-dinitrophenol  ester,  0!C6II3(N02)iN(>0Et,  is  a  very 
unstable  red  solid. 

Similar  compounds  obtained  from  jo-nitrophenol,  3  :  4-dinitro- 
naphthol,  and  possibly  m-nitrophenol  were  detected  by  colour 
reactions  but  were  not  isolated  and  analysed.  C.  S. 

Constitution  and  Colour  of  Nitrophenols.  Arthur  Hantzsch 
( Ber .,  1906,  39,  1084 — 1105). — Mainly  a  discussion  of  the  results 
mentioned  in  the  previous  abstract. 

Nitrobenzene,  obtained  by  nitrating  pure  benzene  from  benzoic 
acid,  is  rendered  quite  colourless  by  repeated  fractionation,  but  becomes 
yellow  again  when  kept.  The  three  dinitrobenzenes,  1:2:4-  and 
1:3: 5 -trinitrobenzene,  trinitrotoluene,  trinitroxylene,  and  trini- 
trocumene  are  obtained  colourless  by  repeated  crystallisation  ;  /3-nitro- 
naphthalene  separates  from  dilute  alcoholic  solution,  after  the  use  of 
animal  charcoal,  in  colourless  plates. 

The  author  claims  that  all  nitrophenol  ethers,  which  are  incapable 
of  exhibiting  tautomerism,  are  colourless,  and,  in  accordance  with  this 
view,  has  prepared  colourless  specimens  of  trinitroanisole  and  trinitro- 
phenetole  by  repeatedly  shaking  the  dry  ethereal  solution  of  these 
ethers  with  sodium  hydrogen  carbonate  until  the  colour  has  dis¬ 
appeared,  rapidly  evaporating  the  ether  in  a  current  of  dry  air,  and 
allowing  the  residue  to  remain  over  phosphoric  oxide  ;  the  colourless 
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crystals,  which  have  the  same  melting  point  as  the  yellow  form,  are 
shown  to  be  “  optically  ”  colourless  in  Koenig’s  spectrophotometer. 

The  ethereal  solution  of  trinitrophenol  acetate,  obtained  by  the 
action  of  dry  silver  picrate  on  acetyl  chloride  dissolved  in  anhydrous 
ether,  is  “  optically  ”  colourless,  and  by  evaporation  over  phosphoric 
oxide  deposits  colourless  crystals,  melting  at  76°  (compare  Tommasiand 
David,  this  Journal,  1873,  1238)  and  rapidly  turning  yellow  in  the 
presence  of  water-vapour. 

o-Nitroanisole,  obtained  from  freshly-prepared,  dried,  and  air-free 
materials, is  rendered  “optically”  colourless  by  repeated  distillation  in 
a  high  vacuum;  the  melting  point  is  9’4°,  0’3°  higher  than  that  of  the 
ordinary  yellow  ether.  The  corresponding  acetate  is  also  easily 
obtained  in  a  colourless  condition  from  absolute  ethereal  solution. 

Nitrophenol  derivatives,  which  are  structurally  incapable  of  ex¬ 
hibiting  tautomerism,  not  only  do  not  exercise  selective  absorption, 
but  also  remain  “optically  ”  colourless  at  varying  temperatures  and  in 
different  solvents,  whereas  the  free  nitrophenols  under  the  same 
conditions  exhibit  a  distinct  change  of  colour.  jo-Nitrophenols  and 
a-nitronaphthol  show  very  little  tendency  to  pass  into  the  coloured 
aci-form ;  on  the  contrary,  this  tendency  is  so  great  with  o-nitrophenols 
that  they  have  not  yet  been  obtained  colourless. 

m-Nitrophenol,  2 : 4-dinitrophenol,  and  picric  acid  have  been 
obtained  free  from  colour.  Marckwald’s  “colourless”  picric  acid 
(Abstr.,  1900,  i,  391),  when  examined  spectrophotometrically,  is  found 
to  absorb  violet  rays ;  hence  under  all  conditions  picric  acid  contains 
the  aci-form. 

By  a  somewhat  crude  method,  the  amount  of  coloured  aci-iorm 
existing  in  solid  solution  in  the  colourless  nitrophenols  is  estimated  at 
not  more  than  about  1  per  cent,  even  in  the  case  of  the  intensely- 
coloured  o-nitrophenol.  An  exact  method  of  estimation  is  due  to 
H.  Gorke  ( Diss Leipzig,  1905). 

Assuming  that  in  alkaline  solution  the  nitrophenols  are  completely 
in  the  aci-form,  the  author  shows  that  with  increasing  dilution  the 
percentage  of  coloured  ions  in  an  aqueous  solution  of  a  nitrophenol, 
colorimetrically  determined,  increases  pari  passu  with  the  degree  of 
electrolytic  dissociation.  The  more  the  coloured,  dissociated  aci- 
nitrophenols  change  into  the  undissociated  molecules,  so  much  the 
more  real  colourless  nitrophenol  is  produced.  C.  S. 


New  Brominated  ^-Phenols.  Karl  Auwers  [and,  in  part, 
F.  Jescheck,  Otto  Schroter,  Th.  Markovits,  and  C.  IIoever] 
( Annalen ,  1906,  344,  271 — 280). — 3  :  b-Dibromo-4:-hydroxy-2  :  6-di- 
methyibenzyl  bromide  (s-dibromo-v-hydroxyhemellithyl  bromide ), 


is  prepared  by  the  action  of  bromine  on  the  corresponding  phenolic 
alcohol  in  chloroform  solution  cooled  by  ice ;  it  crystallises  from 
glacial  acetic  acid  in  glistening  leaflets,  from  benzene  in  slender 
needles,  melts  at  140 — 142°,  and  is  readily  soluble  in  most  solvents  with 
the  exception  of  petroleum.  As  a  i^-phenol,  it  is  insoluble  in  aqueous 
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alkali  hydroxides,  and  shows  the  typical  reactivity  of  the  a-bromine 
atom.  When  reduced  with  zinc  and  much  concentrated  hydrochloric 
acid,  it  yields  a  small  amount  of  impure  dibromohemellilhenol, 

which  melts  at  172°.  The  acetate, 

OAc'CgMeoBrg'CHgBr, 

formed  from  the  i^-phenol,  crystallises  from  alcohol  or  glacial  acetic 
acid  in  glistening  leaflets,  melts  at  151 — 158°,  and  when  boiled  with 
aniline  in  benzene  solution  yields  the  aniline  derivative, 

OAc-C<c^.:cMe>C'0H*'NHPh  • 

this  crystallises  in  stout,  glistening  prisms,  melts  at  145 — 146°,  is 
insoluble  in  aqueous  alkali  hydroxides,  and  is  hydrolysed  by  digestion 
with  an  alcoholic  alkali  hydroxide,  forming  dibromo-ip-hy  dr  oxy  kernel  - 
lithylaniline,  OH*C6Me2Br„*CH2*!NTIPh,  which  is  formed  also  by  the 
action  of  aniline  on  the  i/z-phenol  in  benzene  solution.  It  crystallises 
from  dilute  alcohol  or  light  petroleum  in  slender,  glistening  needles 
and  melts  at  146  '5°. 

Dibromo-ip-hydroxyhernellitkyl  acetate,  OH*C6Me2Br2,CH2*OAc,  formed 
by  boiling  the  bromide  with  sodium  acetate  and  glacial  acetic  acid, 
crystallises  in  short  prisms,  melts  at  122 — 123°,  is  readily  soluble  in 
benzene,  alcohol,  or  glacial  acetic  acid,  and  when  boiled  with  methyl 
alcohol  for  one  hour,  or  digested  with  methyl  alcohol  at  the  ordinary 
temperature  for  twenty-four  hours,  yields  the  methyl  ether, 
OH-C6Me2Br2-CH2-OMe, 

which  crystallises  in  long,  slender  needles  and  melts  at  103°.  The 
action  of  aqueous  acetone  on  the  acetate  leads  to  the  formation  of 
the  alcohol,  OH-C6Me2Br2,CH2*OH,  which  crystallises  in  matted  long, 
slender  needles,  melts  at  179°,  and  is  readily  soluble  in  alcohol, 
acetone,  ethyl  acetate,  or  glacial  acetic  acid.  The  ddacetate,  C13H1404Br2, 
crystallises  in  stellate  aggregates  of  needles  and  melts  at  122 — 124'5°. 


Dibromo-o-hydroxymesityl  bromide,  CBr^^^T  qSl)>°-CH3Br  ,  is 

obtained  in  a  yield  of  80 — 90  per  cent,  of  the  theoretical  when 
o-hydroxymesityl  alcohol  cooled  by  ice,  is  treated  with  an  excess  of 
bromine;  it  crystallises  in  colourless  needles,  melts  at  149 — 150°,  and 
is  insoluble  in  aqueous  alkali  hydroxides.  The  monoacetate, 


OH’CgMegBrg'CHg’OAc, 

separates  from  dilute  methyl  alcohol  as  a  colourless  powder,  melts  at 
96 — 97°,  and  when  finely  divided  is  readily  soluble  in  very  dilute 
sodium  hydroxide,  but  if  treated  with  only  moderately  dilute  sodium 
hydroxide  is  converted  into  the  amorphous  i/f-phenol,  which  is 
insoluble  in  aqueous  alkali  hydroxides.  The  diacetyl  derivative, 
Ci3Hi404Br2,  crystallises  from  light  petroleum  in  long,  slender  needles 
or  stout  prisms  and  melts  at  98 — 99°. 


o-Hydroxyi&oduryl  bromide,  p>r)  •  CMe^^^6’  Pre‘ 

pared  by  the  action  of  bromine  on  the  phenolic  alcohol  in  chloroform 
solution ;  it  crystallises  from  a  mixture  of  benzene  and  petroleum  in 
stout,  glistening  prisms,  is  readily  soluble  in  ether,  chloroform,  or 
glacial  acetic  acid,  and  is  insoluble  in  aqueous  alkali  hydroxide,  but  on 


356 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


treatment  with  alcohol  is  converted  into  the  phenol,  which  is  soluble 
in  alkali  hydroxides.  G.  Y. 

Dinaphthylene  Dioxide.  Archibald  A.  Neil  (Ber.,  1906,  39, 
1059 — 1060). — Dinaphthylene  dioxide,  C20H12O2,  obtained  as  a  by¬ 
product  in  the  preparation  of  2  : 3-dihydroxynaphthalene,  crystallises 
from  toluene  in  large,  pearly  leaflets  and  sublimes  in  colourless  plates. 
Its  solution  in  toluene  has  a  slight  violet  fluorescence.  The  compound, 
C20HnO3,  also  obtained  as  a  by-product  in  the  same  preparation, 
forms  colourless  needles,  dissolves  in  sodium  hydroxide,  and  melts  at 
209 — 212°  (compare  Ullmann  and  Stein,  this  vol.,  l,  258). 

A.  McK. 

Onocerin  (Onocol).  Franz  von  Hemmelmayr  ( Monatsh .,  1906, 
27,  181 — 198.  Compare  Thoms,  Abstr.,  1897,  i,  201,  361). — When 
oxidised  with  chromic  acid  in  glacial  acetic  acid  solution  at  the  ordinary 
temperature,  onocol  yields  onoketone  and  onoceric  acid,  C20H30O4.  This 
melts  to  a  resinous  mass  under  boiling  water ;  when  dry,  some  prepara¬ 
tions  melted  at  70 — 80°,  others  at  100 — 120°  ;  it  is  readily  soluble  in 
alcohol,  ether,  benzene,  or  glacial  acetic  acid,  becomes  strongly  elec¬ 
trified  when  rubbed,  and  is  probably  dibasic.  The  silver  salt, 
C20H29O4Ag,  was  analysed ;  the  barium  salt  decomposes  when  washed 
with  water.  If  the  oxidation  takes  place  in  hot  glacial  acetic  acid  solu¬ 
tion,  ij/- onoceric  acid,  which  contains  a  greater  percentage  of  carbon  than 
is  required  by  the  formula  C20H30O4,  is  formed ;  it  resembles  onoceric 
acid,  and  melts  slowly  after  becoming  soft  at  80°.  A  diminution  of  the 
percentage  of  carbon  in  the  acid  product  is  observed  if  an  excess  of 
chromic  acid  is  used  either  in  cold  or  hot  solution.  The  author  could 
not  obtain  Thoms’  acid,  C20H40O2  (loc.  cit.). 

When  oxidised  with  nitric  acid,  onocol  yields  traces  of  acetic  and 
butyric  acids  together  with  amorphous  nitro-acids;  if  cold  fuming 
nitric  acid  is  used,  the  chief  product  is  dinitro-onoceric  acid, 
C20H28O4(NO2)2,  which  is  obtained  as  a  yellow  powder  and  melts  and 
decomposes  at  about  180°.  With  hot  concentrated  nitric  acid, 
yellow,  amorphous  trinitro-onoceric  acid,  C20H27O4(NO2)3,  melting  and 
decomposing  at  210 — 220°,  is  obtained. 

Small  amounts  of  acetic  and  butyric  acids  are  formed  also  by  the 
oxidation  of  onocol  with  chromic  acid  in  concentrated  sulphuric  acid 
solution.  Potassium  permanganate  has  little  action  on  onocol  in 
neutral  or  alkaline  solution,  but  in  presence  of  an  acid  oxidises  it 
completely  to  carbon  dioxide  and  water.  G.  Y. 

Hydrogenation  of  Cholesterol.  Carl  Neuberg  (Ber.,  1906,  39, 
1155 — 1158.  Compare  Diels  and  Abderhalden,  this  vol.,  i,  272). — On 
reducing  cholesterol  with  sodium  in  boiling  amyl  alcohol,  a  dihydro¬ 
cholesterol,  C27H460,  is  obtained  with  a  yield  of  30 — 50  per  cent.  ;  it 
separates  from  alcohol  in  small,  white,  prismatic  crystals,  and  after 
drying  in  a  vacuum  over  phosphoric  oxide  melts  at  a  temperature 
between  119°  and  124°,  depending  on  the  rate  of  heating.  It  does  not 
respond  to  the  Salkowski  or  Obermuller  tests,  and  differs  from  the 
parent  cholesterol  in  being  dextrorotatory,  having  [a]D  +  lS^0  in 
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10  per  cent,  ethereal  solution.  Whether  it  is  identical  with  natural 
coprosterol  remains  to  be  investigated.  W.  A.  D. 

Reduction  of  a-fsoDypnopinacolin.  F.  V.  Daels  {Bull.  Acad, 
roy.  Belg.,  1905,  585  —  601). — When  a-fsodypnopinacolin  (Abstr.,  1900, 
i,  603,  604)  is  reduced  with  sodium  amalgam  in  alcohol,  it  furnishes, 
in  addition  to  unidentified  products,  benzaldehyde,  triphenylbenzene, 
and  an  alcohol,  C30HogO,  melting  at  1 84°.  When  the  reduction  is  effected 
by  means  of  zinc  dust  and  acetic  acid,  a  better  yield  of  the  same  alcohol 
is  obtained,  and  it  is  accompanied  by  an  isomeride  which  melts  at  178°. 

The  alcohol,  C32H280,  crystallises  from  alcohol  or  acetic  acid  in 
colourless  needles,  is  not  esterified  by  acetyl  or  benzoyl  chloride,  does 
not  react  with  hydroxylamine  or  phenylhydrazine,  and  is  not 
dehydrated  when  boiled  for  several  days  with  acetic  acid.  A  mixture 
of  hydrochloric  and  acetic  acids  converts  it  into  a  hydrocarbon,  C32H26, 
which  crystallises  in  short,  slender  needles,  melts  at  180°,  is  not 
reduced  by  sodium  amalgam  in  alcohol,  and  sublimes  when  heated 
under  reduced  pressure,  for  the  most  part  unchanged.  When  dis¬ 
tilled  under  reduced  pressure,  the  alcohol  is  partially  decomposed, 
yielding  (1)  a  volatile  liquid,  probably  identical  with  that  produced  by 
the  distillation  of  dypnone  (Abstr.,  1900,  i,  35),  (2)  a  yellow  resin 
having  a  strong  odour  of  benzaldehyde,  and  (3)  a  semi-liquid  brown 
resin  containing  some  triphenylbenzene.  When  warmed  with  a  dilute 
alcoholic  solution  of  potassium  hydroxide,  it  is  converted  into  a  third 
isomeric  alcohol,  which  crystallises  from  acetic  acid,  benzene,  or  alcohol 
in  colourless  needles,  melts  at  162°,  is  without  action,  on  phenyl¬ 
hydrazine  or  hydroxylamine,  and  when  heated  with  a  mixture  of 
hydrochloric  and  acetic  acids,  or  with  acetyl  chloride,  is  dehydrated, 
yielding  the  hydrocarbon  C32H2G  already  noted.  When  distilled  under 
reduced  pressure,  the  same  products  are  obtained  as  from  the  first 
isomeride. 

The  second  alcohol,  melting  at  178°,  obtained  in  the  initial  reaction, 
crystallises  in  lamellae,  is  soluble  in  boiling  acetic  acid,  and  less  so  in 
boiling  alcohol.  When  distilled  under  reduced  pressure,  it  furnishes 
the  same  products  as  the  two  isomerides  already  described. 

T.  A.  H. 

Hofmann’s  Reaction.  III.  Ernst  Mohr  ( J .  pr.  Chem.,  1906, 
[ii],  73,  228 — 238.  Compare  Abstr,,  1905,  i,  890  ;  this  vol.,  i,  252). — 
When  prepared  by  Graebe  and  Rostovzeff’s  method  (Abstr.,  1902,  i, 
633),  benzoylchloroamide  is  obtained  as  a  sandy  powder,  which,  after 
purification  by  solution  in  aqueous  potassium  hydroxide  and  precipita¬ 
tion  with  acetic  acid,  melts  at  113 — 115°.  It  interacts  with  1  mol.  of 
potassium  hydroxide  according  to  the  equation  :  NHChCOPh  +  KOII  = 
NPhlCO  +  KC1  +  H20,  or  with  2  mols.  according  to  the  equation: 
NHCl'COPh  +  2KOH  =  NHPh*C02K  +  KC1  +  H20.  If  in  the  usual 
scheme  representing  the  course  of  Hofmann’s  reaction  :  NH2*COPh  — >- 
NHCl-COPh  — >  NClICPh-OK  NPh:cCl'OK(IY) 

NPh:C(OH)-OK(V)  NHPh*C02K(VI)  NH2Ph, 
substances  Y  and  YI  are  the  tautomeric  forms  of  the  phenylcarbamate, 
substance  IV  is  now  the  only  hypothetical  intermediate  product. 

G.  Y. 
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Formation  of  Amides  and  Hydrolysis  of  Esters  by  Amides. 
Hans  Meyer  ( Monatsh 1906,  27,  31 — 48). — The  action  of  aqueous 
ammonia  on  an  ester  leads  to  the  formation  of  the  amide  or  to 
hydrolysis  of  the  ester  and  formation  of  the  ammonium  salt ;  this, 
which  is  formed  more  often  than  is  usually  supposed  (Hofmann,  Abstr., 
1882,  950  ;  Einhorn  and  Konek,  Abstr.,  1893,  i,  445),  is  the  product 
of  the  interaction  of  ammonium  hydroxide  and  the  ester.  The  action 
of  anhydrous  gaseous  or  liquid  ammonia  on  esters  leads  to  the  forma¬ 
tion  of  a  mixture  of  products  (Tingle,  Abstr.,  1900,  i,  641  ;  1901,  i, 
200).  The  action  of  alcoholic  ammonia  on  esters  is  reversible,  and 
with  an  excess  of  alcohol  the  formation  of  the  ester  may  be  the  chief 
reaction  even  at  temperatures  below  100°  (Kirpal,  Abstr.,  1901,  i,  227). 
Digestion  with  concentrated  aqueous  ammonia  in  a  closed  vessel  at  the 
laboratory  temperature  or  at  100°  remains  the  best  method  of  convert¬ 
ing  esters  into  amides. 

When  heated  with  saturated  alcoholic  ammonia  at  125°  for  three 
hours,  ethyl  benzoate  yields  16 '8  per  cent.  (Fischer  and  Dilthey, 
Abstr.,  1902,  i,  269),  but  on  digestion  with  aqueous  ammonia  of  sp.  gr. 
0*910  at  the  laboratory  temperature  for  forty-eight  hours,  60*8  per 
cent,  of  the  theoretical  amount  of  benzamide.  Under  the  same  con¬ 
ditions,  75  and  82  per  cent.,  respectively,  of  the  theoretical  yield  of 
phenylacetamide  are  obtained  from  ethyl  phenylacetate. 

The  action  of  ammonia  on  an  ester  leads  to  the  formation,  in  the 
first  instance,  of  an  additive  compound,  R*C(OH)(OEt)-NH2,  and  the 
reaction  must  take  place  therefore  the  more  readily  the  stronger  the 
acid,  that  is,  the  more  negative  the  group  It.  Thus  ethyl  trichloro- 
acetate  interacts  readily  with  ammonia  to  form  the  amide,  whereas 
trimethylacetamide  is  not  obtained  from  the  ester.  The  formation  of 
the  amide  may  be  hindered  also  by  the  presence  of  other  substituting 
groups. 

3 -Methylcinchonyl  chloride ,  formed  by  boiling  3-methylcinchonic  acid 
with  thionyl  chloride,  crystallises  in  nodular  aggregates  of  almost 
colourless  needles  and  melts  at  175°.  Methyl  Z-methylcinchonate , 

C9N  Hf  Me  •  C02Me, 

formed  by  the  action  of  methyl  alcohol  on  the  acid  chloride,  or  of 
diazomethane  on  the  acid,  crystallises  in  colourless  needles,  melts  at 
77°,  remains  unchanged  when  digested  with  alcoholic  ammonia  at  the 
laboratory  temperature,  and  is  hydrolysed  completely  by  aqueous 
ammonia  at  130°. 

Z-Methylcinchonamide,  C9NH5Me*CO*NH2,  is  formed  from  the  acid 
chloride  ;  it  separates  from  alcohol  in  dull,  colourless  crystals,  melts  at 
229 — 230°,  is  hydrolysed  only  slowly  by  boiling  10  per  cent,  aqueous 
potassium  hydroxide,  and  remains  unchanged  when  heated  with  aqueous 
ammonia  at  130°  for  three  hours. 

Ethyl  2-hydroxy-l-naphthoate  remains  unchanged  when  digested 
with  aqueous  ammonia  at  the  laboratory  temperature  for  some  weeks, 
but  is  decomposed  when  heated  at  100°  for  some  hours,  forming  chiefly 
/?-naphthol  and  ammonium  carbamate.  The  amide,  formed  by  the 
thionyl  chloride  method  (Abstr.,  1902,  i,  31),  remains  unchanged  when 
heated  with  aqueous  ammonia  at  100°.  The  methyl  esters  of  the  fatty 
acids  interact  with  ammonia  to  form  the  corresponding  amides,  more 
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easily  than  do  the  ethyl  esters  (compare  Hofmann,  loc.  cit.  ;  van  Linge 
Abstr.,  1897,  i,  618). 

The  corresponding  amides  were  obtained  from  the  following  methyl 
esters,  in  yields  of  the  percentages  of  the  theoretical  given  :  methyl 
n-butyrate,  84  per  cent.  ■  methyl  fsobutyrate,  91  per  cent. ;  methyl 
valerate,  78  per  cent.  ;  methyl  hexoate,  45  per  cent.  \  methyl  arachate, 
about  15  per  cent.  Under  the  same  conditions,  hexoamide  was 
obtained  from  the  ethyl  ester  in  a  yield  of  only  3  per  cent,  of  the 
theoretical. 

Methylmalonamide  is  obtained  in  a  yield  of  93  per  cent.,  dimethyl- 
malonamide  in  a  yield  of  81  per  cent.,  when  the  corresponding  dimethyl 
esters  are  digested  with  aqueous  ammonia  at  the  laboratory  tempera¬ 
ture  for  twelve  and  twenty-four  hours  respectively.  Dimethyl 
diethylmalonate  remains  unchanged  when  digested  with  aqueous 
ammonia  (compare  this  vol.,  i,  137).  G.  Y. 

Linking  of  Amino-acids.  Ernst  Moiir  and  Friedrich  Kohler 
(Her.,  1906,  39,  1057 — 1058). — o-Aminobenzoylanthranilic  acid, 
NHo'CgH^CO’KH^CgH^COgH,  prepared  from  its  sodium  salt, 
obtained  by  the  interaction  of  phthalimide,  sodium  hydroxide,  and 
sodium  hypochlorite  in  aqueous  solution,  crystallises  in  needles  and 
melts  at  202 — 203°.  Its  acetyl  derivative  melts  at  223 — 224°  (com¬ 
pare  Anschutz,  Schmidt,  and  Greiffenberg,  Abstr.,  1903,  i,  57). 

A.  McK. 

o-Sulphaminebenzoic  Acid  and  Related  Compounds. 

Hamilton  Bradshaw  ( Amer .  Chem.  J.,  1906,  35,  335 — 340). — Wilson 
(Abstr.,  1904,  i,  51)  has  found  that  o  sulphaminebenzoic  acid  crystallises 
either  in  plates  or  needles.  A  study  has  been  made  of  the  conditions 
under  which  each  of  these  forms  is  produced. 

The  compound,  melting  at  263°,  which  was  obtained  by  Wilson 
(loc.  cit.)  by  the  action  of  ammonium  thiocyanate  on  o -sulphaminebenzoic 
acid  is  not  the  diamide,  but  is  ammonium  o-carbaminebenzene- 
sulphonate. 

By  the  action  of  phosphorus  oxychloride  on  potassium  o-carbamine- 
benzenesulphonate,  Wilson  (loc.  cit.)  obtained  a  compound  which  he 
regarded  as  o-carbaminebenzenesulphonic  chloride.  By  treating  the 
same  potassium  salt  with  phosphorus  pentachloride,  Sohon  (Abstr., 
1898,  i,  429)  obtained  o-cyanobenZenesulphonic  chloride,  a  compound 
which  was  also  obtained  by  Jesurun  (Abstr.,  1893,  i,  715)  by  heating 
benzoic  sulphinide  with  phosphorus  pentachloride.  It  has  now  been 
found  that  the  same  chloride,  melting  at  69 — 70°,  is  obtained  by  each 
of  the  three  methods.  Jesurun’s  results  on  the  action  of  ammonia  on 
o-cyanobenzenesulphonic  chloride  (loc.  cit.)  have  been  confirmed  except 
with  regard  to  the  melting  points.  “  i^-Saccharinamide,” 


melts  at  297°  (uncorr.).  o-Cyanobenzenesulphonamide  melts  at  160° 
(uncorr.)  and  is  simultaneously  converted  into  “  i^-saccharinamide.” 

When  o-cyanobenzenesulphonamide  is  heated  with  dilute  sodium 
hydroxide,  it  is  converted  into  benzoicsulphinide. 
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By  the  action  of  sodium  hypobromite  on  potassium  o-carbamine- 
benzenesulphonate,  aniline-o-sulphonic  acid  is  produced.  E.  G. 

Optically-active  Substances  which  do  not  contain  an 
Asymmetric  Atom.  Willy  Marckwald  and  Richard  Meth 
( Ber ,,  1906,  39,  1171 — 1177.  Compare  Perkin  and  Pope,  Proc.,  1906, 
22,  107). — l-Methylc2/cZohexane-4-one  combines  with  ethyl  iodoacetate 
or  ethyl  bromoaeetate  in  presence  of  magnesium,  giving  ethyl  1-methyl- 

cyc\ohexane-4-ol-  4-acetate,  CHMe<Cp<p[2.  q  j^C>C(OH)  •  C  H2*C02Et, 

which  on  hydrolysis  gives  rise  to  two  acids,  which  are  probably  cis  and 
trans  isomerides  ;  a-\-methylcyc\ohexane-4-ol-4-acetic  acid  is  sparingly 
soluble  in  water  and  melts  at  140 — 141°,  the  isomeric  (3-acid  being 
much  more  soluble  in  water  and  melting  at  78 — 81°.  Both  acids 
when  heated  with  30  per  cent,  sulphuric  acid  give  rise  to  the  same 
l-methylcjclohexylidene-4-acetic  acid , 

C  HMe<®2  ‘  qh2^0  ‘ CH ' 002H’ 

which,  when  purified  by  means  of  the  barium  salt,  melts  at  40’5 — 41° ; 
this  acid  is  sparingly  soluble  in  water,  reduces  potassium  permanganate, 
when  heated  with  aqueous  potassium  hydroxide  gives  4-methylbexan- 
one,  and  with  cinchonine  yields  a  salt,  C19H210N2,2C9H1402,  which  is 
sparingly  soluble  in  light  petroleum  and  melts  at  56 — 63°.  This  salt 
on  being  decomposed  with  dilute  sulphuric  acid  gives  H-\-methylcyc\o- 
hexylidene-4- acetic  acid,  which  has  [a]D  +  9 •  3°.  The  light  petroleum 
mother  liquors  of  the  cinchonine  salt  give  the  \-l-methylcyc\ohexylidene- 
4-acetic  acid  with  [a]u  -  10'4°. 

The  authors  have  repeated  the  work  of  Erlenmeyer,  jun.  (Abstr., 
1905,  i,  892  ;  this  vol.,  i,  21,  176)  with  cinnamic  acid  and  have  failed  to 
confirm  his  results  •  on  preparing  in  alcoholic  solution  the  brucine  salt  of 
cinnamic  acid  from  storax,  the  salt  melting  at  107 — 113°  could  alone  be 
obtained,  with  a  specific  rotatory  power  [a  jD  —  16-5°to  —  19 '5°.  The 
same  salt  was  obtained  from  synthetical  cinnamic  acid.  W.  A.  D. 

Note. — Perkin  and  Pope  ( loc .  cit.)  have  prepared  l-methylc^cfo- 
hexylidene-4-acetic  acid  by  another  method  ;  their  product  is  not 
identical  with  the  acid  described  above.  W.  A.  D. 

Relative  Rates  of  Oxidation  of  ortho-,  meta-,  and  para- 
Compounds.  Hamilton  Bradshaw  (. Amer .  Chem.  J.,  1906,  35, 
326 — 335). — Determinations  have  been  made  of  the  relative  rates  of 
oxidation  of  the  following  substances  by  potassium  permanganate  at 
the  ordinary  temperature  :  o-,  to-,  and  p-hydroxybenzoic  acids  ;  o-,  m-, 
and  p-aminobenzoic  acids  ;  o-,  to-,  and  jo-nitrophenols  ;  o-,  to-,  and  p- 
nitroanilines,  and  o-,  m-,  and  y>-toluidines.  The  results  are  tabulated. 

When  the  hydroxy  benzoic  acids  are  treated  with  a  neutral  solution 
of  potassium  permanganate,  the  ortho-compound  is  the  most  readily 
oxidised  and  the  para-compound  the  least.  The  influence  of  alkali 
hydroxide  and  of  sulphuric  acid  on  the  rate  of  oxidation  of  these  acids 
was  studied,  and  it  was  found  that  the  effect  of  the  alkali  hydroxide 
depends  only  on  its  concentration  and  not  on  the  actual  quantity 
present.  Since,  during  the  oxidation  of  organic  substances,  potassium 
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hydroxide  is  formed  by  the  redaction  of  the  permanganate,  and 
becomes  neutralised  to  a  greater  or  less  extent  by  the  acid  products  of 
the  oxidation,  it  was  considered  more  satisfactory  to  use  solutions 
containing  a  considerable  amount  of  potassium  hydroxide.  Under 
these  conditions,  the  order  of  the  velocity  of  oxidation  was,  in  all  cases, 
meta,  ortho,  para,  the  meta-compounds  being  oxidised  the  most 
rapidly  and  the  pai’a-compounds  the  least.  E.  G. 

Preparation  of  Salicylic  Acid  from  o-Oresol,  and  a  New 
Method  of  preparing  Aurin.  Christian  KDdolth  {Zeit.  cmgew> 
Chem.,  1906,  19,  384 — 385). — When  a  solution  of  o-cresol  in  con¬ 
centrated  sodium  hydroxide  is  heated  under  pressure  at  170 — 190° 
in  the  presence  of  sodium  chromate,  a  deep  red  solution  is  obtained 
resembling  an  alkaline  solution  of  rosolic  acid ;  the  reaction  is 
probably  due  to  the  oxidation  of  some  of  the  o-cresol  to  salicylic 
aldehyde,  which  then  condenses  with  two  more  mols.  of  o-cresol  to 
form  a  trihydroxytriphenylmethane.  Aurin  was  prepared  by  heating 
a  solution  of  108  grams  of  p-cresol  and  188  grams  of  phenol  in  400 
grams  of  32  per  cent,  sodium  hydroxide  with  a  solution  of  300 
grams  of  sodium  dichromate  in  250  grams  of  32  per  cent,  sodium 
hydroxide  for  some  hours  under  pressure  at  180°.  The  aurin  was 
extracted  from  the  mixture  by  means  of  sodium  hydrogen  sulphite. 

P.  H. 

Indoneacetic  Acids.  III.  “  Indorsation  ”  and  “Anhydris- 
ation.”  Hans  Stobbe  and  Ferdinand  GollUcke  ( Ber .,  1906,  39, 
1066 — 1069.  Compare  Abstr.,  1902,  i,  542  ;  1904,  i,  503). — The 

action  of  acetyl  chloride  on  yy-diphenyl-a-methylitaconic  acid, 
CPh2:C(C02H)-CHMe-C02H, 

is  analogous  with  that  on  diphenylitaconic  acid  itself,  yy-diphenyt-  a- 
methylitaconic  anhydride,  C1SH1408,  being  formed ;  it  separates  from 
carbon  disulphide  in  prisms  and  melts  at  146°. 

Qph-. 

y-  Phenyl-a-indonepropionic  acid ,  CgH4<^qq  J^C  •  CHMe  •  C02H, 

prepared  by  the  action  of  sulphuric  acid  on  yy-diphenyl-a-methyl¬ 
itaconic  acid,  has  an  orange  colour  and  melts  at  168°.  Its  solution  in 
concentrated  sulphuric  acid  is  dark  green. 

The  lactone  of  ‘dhydrox y -3-phenyl- 1  -hydrindone - 2 -propionic  acid, 
C6H4*CPh - (X 

_ CH-CHMe-^^’  0kta^nec*  as  a  by-product  of  the  action  of 

sulphuric  acid  on  yy-diphenyl-a-methylitaconic  acid,  separates  from 
ether  in  colourless  plates  and  from  chloroform  in  prisms ;  it  melts  at 
94°.  Its  solution  in  sodium  hydroxide  is  first  yellow  and  then  becomes 
orange. 

yy -Diphenylene-a-methylitaconic  acid, 

?6^4>C  I  C(C02H)  •  CHMe-  C02H, 

Gg±±4 

prepared  by  the  condensation  of  fluorenone  with  ethyl  pyrotartrate  in 
the  presence  of  sodium  ethoxide,  separates  from  chloroform  in  yellow 
crystals  and  melts  and  decomposes  at  158°.  The  anhydride,  prepared 
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from  it  by  the  action  of  acetyl  chloride,  is  yellow  and  melts  at 
147 — 148°.  It  does  not  form  an  indone  compound  when  treated  with 
sulphuric  acid.  A.  McK. 


yy-Diphenyl-a-methylitaconic  Acid.  Hans  Stobbe  and  Max 
Noetzel  (Her.,  1906,  39,  1070 — 1072.  Compare  preceding  abstract). 
— yy-Diphenyl-a-methylitaconic  acid  (Abstr.,  1896,  i,  234)  in  chloro¬ 
form  solution  does  not  react  with  bromine  in  diffused  daylight ;  the 
addition  takes  place  readily  when  cold  water  is  added,  a  dibromide 
being  produced  which  loses  hydrogen  bromide  spontaneously  to  form 


fj-bromo  yy-diphenyl-a-methylparaconic  acid, 


C02H-CBr< 


CPh2 — O 
CHMe-CO' 


The  latter  melts  and  decomposes  at  174‘5°  and,  when  heated  or  boiled 
with  water,  loses  hydrogen  bromide  to  form  the  stable  yy-diphenyl-a- 


„CPho*0 


methylaconic  acid ,  C02H*C<^^  2  which  separates  from  water  in 
prisms  and  melts  at  180 — 181°.  The  calcium  and  silver  salts  are 


described. 


A.  McK. 


Additive  Processes.  Daniel  Vorlander  ( Annalen ,  1906,  345, 
155—250.  Compare  Abstr.,  1903,  i,  495,  632 ;  1904,  i,  65  ;  1905,  i, 
792). — Recent  observations  by  various  investigators,  which  throw 
light  on  the  existence  of  two  types  of  compounds,  the  unstable  A  type 
and  the  relatively  more  stable  JB  type  ( loc .  cit.),  are  discussed.  The 
two  series  of  salts  of  trialkyltrimethylenetriamine  (Einhorn  and 
Prettner,  Abstr.,  1904,  i,  978)  appear  to  illustrate  this  phenomenon 
remarkably  clearly.  The  linking  of  carbon  with  carbon  belongs  in 
general  to  the  B  type,  but  Gomberg’s  triphenylmethyl  appears  to  yield 
a  hexaphenylethane  of  the  A  type. 

[With  Franz  Kothner.] — Puleyone  and  Alkyl  Sodiomalonates. — 
Pulegone  and  ethyl  sodiomalonate  react  in  benzene  solution,  yield¬ 
ing  the  anhydride  of  the  monoethyl  ester  of  pulegonemalonic  acid , 
CHMe-CH2-C-0 - CO  .  .  ,  ,  .  .  ,  , 

CH2 — CH2 — <J*CMe2*CH*C02Et’  whlch  c“  be  ,solated  a  oaretul 
series  of  fractional  distillations  as  an  oil  boiling  at  193 — 195°  under 
20  mm.  and  at  201 — 205°  under  24  mm.  pressure;  it  decolorises 
bromine  slowly,  hydrogen  bromide  being  evolved  and  a  brown,  unstable 
oil  produced.  When  hydrolysed,  it  yields  the  ketodilactone  (pulegone- 


CHMe-CHg'C— O- 


-co 


malonicd  ilactone) , 


\ 

0 

\ 

CO 

\ 

CH„ 


melting  at  104° 


*CH2*C*CMe2 — CH 
With  ammonia 


(Abstr.,  1899,  i,  259).  With  ammonia  it  yields  the  anhydride  of 
pulegoneacetamide  (m.  p.  141 — 143°).  Methyl  sodiomalonate  yields 
the  corresponding  methyl  ester  of  the  anhydride  of  pulegonemalonic 
acid,  C14H20O4  ;  it  is  isolated  by  fractional  distillation  under  reduced 
pressure  and  crystallises  from  petroleum  in  needles  melting  at  75 — 76°, 
and  has  [a]D  in  methyl-alcoholic  solution  =  +26-0 — 26  6°  at  20°. 
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Hydrolysis  of  either  of  the  esters  of  the  anhydride  affords  a  very 
good  method  of  preparing  the  ketodilactone,  details  of  which  are 
given;  this  substance  has  [a]D  4-  130°  at  33°  in  alcoholic  solution, 
and  13-73°  at  20°  in  chloroform  solution.  Menthone,  C10H18O,  boiling 
at  98  —  99°  under  19  mm.  pressure,  is  also  a  by-product  of  the  reaction. 

Ethyl  pulegonemalonate, 

CHMe<Qg27^jj^)>CH*CMe2'CH(C0.2Et)2, 

prepared  by  heating  an  alcoholic  solution  of  the  pulegonemalonicdi- 
lact  one  with  sulphuric  acid,  is  purified  by  careful  fractionation  of  the 
crude  product,  and  is  an  oil  boiling  at  209  —  210°  under  25  mm. 
pressure,  and  has  [a]D  -3‘27°  at  20°  in  alcoholic  solution.  In  the 
reaction,  pulegone  and  ethyl  malonate  are  formed  ;  ethyl  pulegone- 
acetate  is  aEo  produced,  carbon  dioxide  being  at  the  same  time 
evolved.  Methyl  pulegonemalonate  is  obtained  in  a  similar  manner, 
and  forms  crystals  melting  at  51°  and  boiling  at  187 — 188°  under 
15  mm.  pressure,  and  has  [a]D  —8-74 — 8-79°  at  20°  in  methyl-alcoholic 
solution. 

Both  esters  are  partially  decomposed  by  sodium  methoxide  or 
ethoxide  respectively  into  pulegone  and  the  alkyl  malonate,  an 
equilibrium  :  pulegone  +  alkyl  sodiomalonate  +  alcohol  alkyl  pule¬ 
gonemalonate  +  sodium  ethoxide,  being  established.  The  medium 
greatly  affects  the  point  of  equilibrium,  in  benzene  the  additive  pro¬ 
duct  being  mainly  formed,  in  alcohol  pulegone  and  malonic  ester. 
Very  little  addition  takes  place  at  a  higher  temperature. 

With  ammonia,  the  esters  give  a  mixture  of  the  anhydride  of 
pulegoneacetamide  and  the  monoamide  of  pulegonemalonic  acid.  The 
latter  melts  at  125°,  at  the  same  time  losing  water  and  carbon  dioxide, 
becoming  converted  into  the  amide-anhydride. 

On  distilling  the  barium  salt  of  pulegonemalonic  acid,  pi’epared  from 
the  ketodilactone  and  barium  hydroxide,  pulegone  is  alone  formed. 

The  anhydride  of  pulegonecyanoacetic  acid , 

CHMe-CH2-C-0 - CO 

CH2— CH2--C*CMe2-CH(CN)’ 

prepared  from  pulegone,  ethyl  cyanoacetate,  and  sodium  in  the  presence 
of  benzene,  and  then  hydrolysing  the  product  with  potassium  hydroxide, 
is  purified  by  fractional  distillation  under  reduced  pressure,  and 
crystallises  in  prisms  melting  at  75 — 76°;  it  reduces  permanganate 
and  decolorises  bromine  immediately.  It  is  converted  by  alcoholic 
ammonia  into  the  amideanhydride  of  pulegonecyanoacetic  acid,  which 
forms  rhombic  crystals,  subliming  without  melting  above  300°,  a  sub¬ 
limate  of  prismatic  needles  being  formed.  If  the  product  of  the  inter¬ 
action  of  pulegone  and  ethyl  cyanoacetate  is  heated  with  alkali 
hydroxide  and  then  acidified,  pulegonemalonicdilactone  is  formed. 

When  pulegone  is  boiled  with  an  alcoholic  solution  of  sodium 
ethoxide,  a  substance,  C20H30O  (?),  is  formed,  which  can  be  isolated  by 
fractional  distillation  under  reduced  pressure  ;  it  is  a  pale  yellow  oil 
with  a  green  fluorescence,  boiling  at  200 — 204w  under  20  mm.  pressure 
and  having  [a]D  +30’23 — 30-92°  at  20°  in  alcoholic  solution.  It  is 
probably  a  condensation  product. 

[With  Alfred  May  and  Wilhelm  Konig.] — Pulegoneacetic  Acid. — - 
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mi  CHMe-CH2-C-0 - CO  . 

Ihe  anhydride,  of  pulegoneacetic  acid,  l  _  1  n  I  ,  is  pre- 

0x1.2  ^  C  O'  HT 2 

pared  from  pulegonemalonicdilactone,  which  is  heated  until  the  evolu¬ 
tion  of  carbon  dioxide  ceases,  and  then  distilled  under  reduced  pressure, 
when  it  boils  at  178°  under  30  mm.  pressure;  it  crystallises  in 
prismatic  needles  melting  at  44°,  has  [a]D  +71 ’13 — 71 ’61°  at  20° 
in  alcoholic  solution,  and  decolorises  bromine  and  permanganate 
immediately,  in  the  latter  case  hydrobromic  acid  being  evolved. 

is  prepared  by 

treating  the  anhydride  with  alcoholic  potassium  hydroxide  and  sub¬ 
sequently  liberating  the  acid  from  the  potassium  salt  ;  it  forms 
colourless  crystals  melting  at  67 — 68°  and  has  [a]D  -2-6 — 3-2°  at 
20°  in  alcoholic  solution.  When  heated  at  130°,  the  anhydride  is 
formed,  the  same  reaction  being  brought  about  more  easily  in  the 
presence  of  acetic  anhydride.  The  anhydride  of  pulegoneacetamide, 
CHMe-CH,'C*NH— CO  .  p  ,  , 

■  „  _ ij  n  I  ,  is  formed  when  the  anhydride  of  pulegone- 

vXXfl  vy  11 2  v/  O xx 2 

acetic  acid  is  treated  with  ammonia,  or  when  the  pulegonemalonicdi¬ 
lactone  is  heated  with  alcoholic  ammonia  under  pressure ;  it  crystallises 
in  needles  melting  at  140 — 141°  and  has  [a]D  +65-88 — 65-99°  at  20° 
in  alcoholic  solution.  The  anhydride  yields  crystalline  derivatives  with 
ethylamine  and  phenylhydrazine. 

The  semicarbazone  of  pulegoneacetic  acid,  prepared  from  the  acid 
and  semicarbazide,  forms  white  crystals  melting  and  decomposing  at 
186 — 188°.  Methyl  pulegoneacetate,  prepared  from  the  anhydride  and 
methyl  alcohol  in  the  presence  of  sulphuric  acid,  is  an  oil  boiling  at 
155 — 157°  under  24  mm.  pressure  and  having  [a]D  -6-58 — 6'88°  at 
20°  in  methyl-alcoholic  solution.  The  ethyl  ester  boils  at  166*5 — 169° 
under  25  mm.  pressure  and  has[a]D-0-8 — 1T3°  at  20°  in  alcoholic 
solution.  Both  esters  are  converted  into  the  anhydride  of  pulegone¬ 
acetamide  by  treatment  with  ammonia. 

When  pulegonemalonicdilactone  is  reduced  with  sodium  and  alcohol, 

,  ,  ,  ,  ,  .  CHMe-CH2-CH'0 - CO 

an  anhydride  of  pulegolacetic  acid,  i  I  „  i  ,  is 

Oxlg  JbXg *  vil *  CyJMLGg*  vii() 

formed ;  it  is  purified  by  fractional  distillation,  and  boils  at 
175 — 180°  under  16  mm.  pressure;  at  low  temperatures,  it  solidifies 
in  crystals  which  melt  at  33°  and  has  [a]D  +  18'21°  at  20°  in  alcoholic 
solution.  With  barium  hydroxide,  the  anhydride  is  converted  into 
barium  pulegolacetate,  (C12H2103)2Ba. 

On  reducing  the  anhydride  of  pulegoneacetic  acid  with  sodium  and 
alcohol,  a  second  anhydride  of  pulegolacetic  acid,  stereoisomeric  with 
that  just  described,  is  formed ;  it  forms  colourless  crystals  melting  at 
54°,  and  boils  at  167°  under  22  mm.  pressure,  and  has  [a]D  + 21*65°  at 
20°  in  alcoholic  solution  ;  at  the  same  time,  menthone  is  formed,  which 
distils  over  in  the  first  fraction.  Further,  in  the  residue  left  after  the 
distillation  of  the  anhydride,  a  substance  is  contained  which  distils  at 
168 — 170°  under  22  mm.  pressure  and  has  [a]D  +16*5°  at  20°  in 
alcoholic  solution. 

Pulegonemalonicdilactone  and  pulegone-  andpulegol-acetie  anhydrides 
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yield  with  excess  of  alkali  hydroxides  the  corresponding  salts  of  the 
acetates ;  solutions  of  these  salts  are  slowly  converted  into  the 
anhydrides  and  alkali  hydroxide. 

[With  Paul  Groebel.] — Addition  of  Malonic  Ester  to  Cinnamylidene- 
acetone  and  Ethyl  Cinnamenylacrylate. — Cinnamylideneaeetone  and 
ethyl  sodiomalonate  combine  to  form  hydroresorcinol  derivatives,  the 
constitutions  of  which  depend  on  whether  the  ethyl  malonate  becomes 
attached  to  the  a{3-,  the  aS-,  or  the  yS-positions  in  the  group 
CiOCIC'ClO;  the  constitution  can  be  determined  by  oxidising  these 
derivatives  first  with  bleaching  powder  and  then  oxidising  the  un¬ 
saturated  dicarboxylic  acid  with  permanganate,  when  certain  acids 
will  be  produced  which  will  determine  the  constitution  of  the  original 
material.  Since  tricarballylic  and  benzoic  acids  are  produced,  it 
follows  that  the  original  additive  product  was  a  cinnamenyldihydro- 

resorcin,  CHPhICH*CH<!Qg2.QQ^>CH2,  the  addition  having  taken 

place  in  the  a/3-position. 

A  similar  addition  takes  place  in  the  case  of  ethyl  cinnamenylacrylate. 

Cinnamenyldihydroresorcin  was  prepared  by  reducing  cinnamylidene- 
acetone  with  ethyl  malonate  in  absolute  alcoholic  solution  in  the 
presence  of  sodium  ethoxide  ;  the  sodium  salt  of  ethyl  cinnamenyl- 
dihydroresorcylate,  which  is  first  formed,  is  hydrolysed  with  sodium 
carbonate  and  the  free  acid  obtained  on  acidifying  boiled  until  the 
evolution  of  carbon  dioxide  ceases ;  the  compound  crystallises  in 
colourless  needles  melting  at  186°.  Cinnamenylglutaric  acid, 
CHPh:CH’CH(CH2*C02H)2, 

is  obtained  by  oxidising  an  alkaline  solution  of  the  compound  just 
mentioned  with  bleaching  powder ;  it  crystallises  in  lustrous  leaflets 
melting  at  134 — 135°.  The  dimethyl  ester  prepared  from  the  acid  and 
methyl  alcohol  in  the  presence  of  sulphuric  acid  crystallises  in  slender 
needles  melting  at  69 — 70°.  Cinnamenylglutaric  anhydride,  prepared 
by  heating  the  acid  for  several  hours  with  acetic  anhydride,  which  is 
subsequently  distilled,  crystallises  in  needles  sintering  at  135°  and 
melting  at  138°.  If  the  anhydride  is  treated  with  aniline  in  a  benzene 
solution,  the  anilido-acid,  CHPh:CH-CH(CH2-C0-NHPh)-CH2'C02H, 
is  obtained  as  needles  sintering  at  139°  and  melting  at  142°. 

The  cinnamenylglutaric  acid  was  oxidised  by  alkaline  permanganate 
solution,  which  was  immediately  decolorised,  the  odour  of  benz- 
aldehyde  becoming  apparent.  The  excess  of  permanganate  is  removed 
by  hydrogen  peroxide,  the  liquid  neutralised  by  acetic  acid,  and  lead 
acetate  added  to  precipitate  the  lead  tricarballylate  ;  benzoic  acid  is 
obtained  from  the  mother  liquor.  The  tricarballylic  acid  was  com¬ 
pletely  identified  by  conversion  into  the  anhydro-acid  and  into  the 
anilido-acid,  which  it  forms  with  o-toluidine. 

Ethyl  cinnamenylacrylate  reacts  with  ethyl  malonate  in  the 
presence  of  sodium  ethoxide  in  alcoholic  solution,  giving  a  compound 
which,  heated  at  160°,  yields  /8-cinnamenylglutaric  acid  (m.  p.  134°). 
Methyl  cinnamenylacrylate,  prepared  from  the  acid  and  methyl 
alcohol  in  the  presence  of  acetic  acid,  crystallises  in  leaflets  melting 

at  71°. 

[With  Hermann  Staudinger.] — Cinnamylideneacetophenone  and 
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Ethyl  Sodiomalonate. — Cinnamylideneacetophenone  readily  reacts  with 
ethyl  sodiomalonate  in  ethereal  solution,  forming  ethyl  cinnamylidene- 
acetophenonemalonate ,  CHPhICH*CH(CH2*C0Ph),CH(C02Et)2,  which 
crystallises  in  needles  melting  at  92 — 93°.  The  corresponding  acid  is 
readily  obtained  from  the  ester  by  hydrolysis,  and  crystallises  in 
needles  melting  at  163°,  carbon  dioxide  being  at  the  same  time 
evolved.  Cinnamylideneacetophenoneacetic  acid, 

CHPh:CH*CH(CH2*C0Ph)-CH2-C02H, 
prepared  by  heating  the  corresponding  acid  at  165 — 170°,  crystallises 
in  needles  melting  at  125°.  The  ethyl  ester  crystallises  in  needles 
melting  at  75 — 76°.  When  oxidised  by  an  alkaline  solution  of  per¬ 
manganate,  the  acid  last  mentioned  yields  a  mixture  of  benzoic  and 
phenacylsuccinic  acids. 

Cinnamylideneacetophenone  and  ethyl  acetoacetate  condense  in 
ethereal  solution,  forming  the  compound  C23H2203,  which  crystallises 
in  needles  melting  and  decomposing  at  142 — 143°.  When  the  ester  is 
hydrolysed,  a  compound  C20H18O,  which  is  also  produced  in  the 
original  condensation,  is  obtained  ;  it  crystallises  in  needles  melting 
at  106°. 

[With  Paul  Weissheimer  and  Fritz  Sponnagel.] — Ethyl  So^'bate 
and  Ethyl  Sodiomalonate.— in  the  formation  of  the  condensation -product 
of  ethyl  sorbate  and  ethyl  sodiomalonate,  the  addition  takes  place  at 
the  aS-position,  the  additive  product  having  probably  the  constitution 
C02Et-CH2,CH!CH'CHMe*CH(002Et)2 ;  the  condensation  is  brought 
about  in  benzene  solution  in  the  presence  of  sodium  hydroxide,  but 
on  attempting  to  isolate  the  acid  formed  by  hydrolysis  of  the  primary 
product,  carbon  dioxide  is  evolved  and  methylheptenedicarboxylic  acid 
formed.  The  latter  could  not  be  purified,  but  was  converted  into  the 
ethyl  ester,  C02Et*CH2*CH7CH>CHMe*CH2’C02Et,  which  boils  at 
158 — 160°  under  26  mm.  pressure  ;  it  decolorises  a  bromine  solution 
and  reduces  permanganate.  When  the  crude  methylheptenedicarboxylic 
acid  was  oxidised  with  permanganate,  pyruvic  and  oxalic  acids  were 
alone  obtained,  although  both  tricarballylic  acid  and  /?-methylglutaric 
acid  were  sought  for. 

All  attempts  to  reduce  the  dicarboxylic  acid  to  methylpimelic  acid, 
or  to  condense  the  diethyl  ester  with  ethyl  sodiomalonate,  failed. 

[With  Ernsu  Strunck.]- — Action  of  Alkyl  Sodiomalonates  on 
j3y- Unsaturated  Alkyl  Carboxylates. — A  very  large  number  of  f3y-  and 
y8 -unsaturated  acids  and  other  unsaturated  compounds  which  do  not 
contain  a  carbonyl  group  have  been  tested  with  respect  to  their 
reactivity  with  ethyl  sodiomalonate.  It  was  found  that  the  y8-un- 
saturated  compounds  did  not  react,  whilst  of  the  /?y-substances 
investigated  only  ethyl  phenylisocrotonate  reacted  at  all  readily. 

Ethyl  phenylisocrotonate,  CHPh!CH’CH2*C02Et,  can  be  prepared 
from  the  acid  and  purified  by  fractionation  :  it  is  an  oil  boiling  at  183° 
under  30  mm.  pressure ;  it  changes  on  keeping,  and  gives  gradually  a 
coloration  with  ferric  chloride.  The  ester  prepared  from  the  silver 
salt,  on  the  other  hand,  can  be  kept  unchanged  and  gives  no  coloration 
with  ferric  chloride.  The  methyl  phenylisocrotonate  boils  at  180*5° 
under  20  mm.  pressure. 

The  ester  was  condensed  with  ethyl  sodiomalonate  in  benzene  solu- 
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tion  and  the  product  hydrolysed  with  potassium  hydroxide,  a  tri¬ 
carboxylic  acid,  C13H1406>  being  formed ;  it  is  difficult  to  obtain  in  a 
pure  state,  and  melts  with  evolution  of  carbon  dioxide  at  146°. 

/3- Benzylglutaric  acid,  CHoPh*CH(CH2‘C02H)2,  is  prepared  by 
heating  small  quantities  of  the  tricarboxylic  acid  at  160°  and 
recrystallising  the  product  from  water,  from  which  it  separates  in 
leaflets  melting  at  102°.  The  diethyl  ester  is  an  oil  boiling  at 
188 — 189°  under  17  mm.  pressure;  it  decolorises  permanganate  and 
gives  an  intense  green  coloration  with  ferric  chloride,  reactions,  how¬ 
ever,  which  were  traced  to  a  minute  trace  of  impurity  present 
probably  in  the  ethyl  phenyHsocrotonate.  The  anhydride  of  fd-benzyl- 
ylutaric  acid  is  obtained  by  heating  the  acid  with  acetyl  chloride  ;  it 
melts  at  85°  and  gives  no  reaction  with  ferric  chloride  or  per¬ 
manganate.  With  a-naphthylamine,  it  yields  an  a -naphthylamido-acid, 
which  crystallises  in  needles  melting  at  154°. 

Dilute  nitric  acid  does  not  attack  /3-benzylglutaric  acid,  but  the 
concentrated  acid  at  60°  converts  it  into  a  miro-compound,  C12H1306N, 
which  crystallises  in  needles  melting  at  163°. 

Phenylacetaldehyde  condenses  with  malonic  acid  in  the  presence  of 
pyridine,  forming  a  mixture  of  the  a/8-  and  the  /3y-phenylcrotonic 
acids.  If  the  condensation  is  carried  out  in  acetic  acid,  then  the 
/3y-acid  is  alone  formed.  Ethyl  malonate  and  phenylacetaldehyde 
condense  in  the  presence  of  diethylamine,  forming  a  mixture  of 
substances  which,  after  hydrolysis,  lose  carbon  dioxide  and  leave  a 
mixture  of  /3-benzylglutaric  acid  and  pbenyl  /Sy-crotonic  acid. 

Ethyl  /3y-hydropiperate,  CuH1604,  prepared  from  the  silver  salt,  boils 
at  230°  under  45  mm.  pressure  ;  it  condenses  with  ethyl  sodiomalonate 
in  benzene  solution,  but  only  a  small  quantity  of  a  condensation 
product  could  be  isolated ;  it  appeared  to  be  identical  with  the 
dicarboxylic  acid  (m.  p.  123°)  which  is  formed  from  ethyl  a/3-hydro- 
piperate  and  ethyl  sodiomalonate.  Ethyl  a/3-hy  dr  o  piper  ate,  prepared 
from  the  silver  salt,  is  an  oil  boiling  at  235—240°  under  30  mm. 
pressure  ;  it  condenses  with  ethyl  sodiomalonate,  yielding  a  tricarboxylic 
acid,  C15H1608,  which  crystallises  in  needles  ;  at  80°  it  begins  to  lose 
carbon  dioxide  and  is  converted  into  a  dicarboxylic  acid, 
CH2:02:C(iH3-0H2-CH2*CH(CH2*C02R)3, 
which  crystallises  in  leaflets  melting  at  125°.  K.  J.  P.  O. 

Quinic  Acid.  P.  Echtermeier  (Arch.  Pharm.,  1906,  244,  37 — 57). 
— Cinchonine ,  quinidine,  cinchonidine,  quinine,  and  strychnine  quinates 
are  crystalline  and  contain  each  one  molecule  of  the  base  and  one 
molecule  of  the  acid  with  10,  2,  4,  3,  and  1H20  respectively  ;  the 
first  four  melt,  decomposing  sometimes  as  they  melt,  at  195 — 196°, 
178 — 179°,  216°,  and  187 — 188°  respectively  ;  only  the  cinchonidine 
salt  crystallises  readily. 

Methyl  quinate,  C6H7(0H)4,C02Me,  was  prepared  by  boiling  a 
mixture  of  methyl  iodide  and  methyl  alcohol  with  silver  quinate ;  it 
melts  at  126°  to  a  milky  liquid  which  clears  at  142 — 143°.  An 
attempt  to  obtain  a  phenyl  ester  by  heating  a  mixture  of  phenol  and 
the  acid  with  phosphorus  oxychloride  yielded  two  products  in  small 
quantity,  melting  at  122°  and  151 — 152°  respectively.  No  definite 
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product  was  obtained  from  the  methyl  ester  by  the  action  of  ammonia, 
hydrazine,  phenylhydrazine,  or  aniline. 

Tetra-acetylquinic  acid  (Erwin  and  Koenigs,  Abstr.,  1889,  991) 
forms  a  crystalline  phenyl  ester,  which  melts  at  167°.  No  well-defined 
chloride  could  be  obtained  by  the  action  of  thionyl  chloride  on  the 
silver  salt. 

When  quinic  acid  is  heated  at  130 — 140°  with  three  times  its 
weight  of  benzoyl  chloride,  tetrabenzoylquinic  acid , 
C6H7(0Bz)4-C02H,2H20 

(only  1H20  is  lost  at  95° ;  the  sodium  and  silver  salts  contain  2  and 
3H20  respectively)  is  formed,  together  with  a  crystalline  substance, 
C28H2409,  melting  at  107 — 108°,  which  probably  is  a  tribenzoylquinide 
containing  1H20.  The  ethyl  ester  of  tetrabenzoylquinic  acid,  melting 
at  134°,  was  prepared,  and  also  the  chloride  in  a  crude  state  as  a 
viscous  oil.  In  pyridine  solution,  the  reaction  between  benzoyl  chloride 


and  quinic  acid  yields  a  tribenzoylquinide ,  CGH7(OBz)3<^  ,  melting  at 

vO 


148°,  as  the  main  product.  When  quinic  acid  is  boiled  with  benzoyl 
chloride  and  a  little  zinc  chloride,  dibenzoylquinol,  CGH4(OBz)2,  melting 
at  199°,  is  obtained,  identical  with  the  product  of  the  benzoylation  of 
quinol  by  the  Schotten-Baumann  method  ;  below  135 — 140°,  this  pro¬ 
duct  is  not  formed.  Unlike  the  by-products,  it  is  not  soluble  in  ether; 
consequently  its  ready  formation  from  quinic  acid  probably  affords  the 
most  convenient  means  of  detecting  this  acid. 

By  treating  quinic  acid  with  a  solution  of  phosphoric  oxide  in 
(cooled)  nitric  acid  of  sp.  gr.  1'5,  a,  product  was  obtained  which  melted 
at  157°,  contained  nitrogen,  and  was  acid  in  reaction.  C.  F.  B. 


Condensation  of  Dibenzyl  Ketone  with  p-Nitro-,y>-Hydroxy-, 
yj-Chloro-,  and  o-Nitro-benzaldehydes.  Leopold  Schimetschek 
( Monatsh .,  1906,  27, 1 — 12.  Compare  Hertzka,  Abstr.,  1905,  i,  291). — 
Chloro-p-nitrobenzyldibenzyl  ketone  (8-chloro-ay-diphenyl-8-p-nitrophenyl- 
fi-butanone),  CH2Ph,C0,CHPh*CHCl*C6H4,N02,  formed  by  the  action 
of  hydrogen  chloride  on  a  benzene  solution  of  dibenzyl  ketone  and 
jp-nitrobenzaldehyde,  cooled  by  ice,  crystallises  in  matted,  glistening, 
white  needles,  melts  at  143°,  is  readily  soluble  in  ether  or  benzene, 
but  only  sparingly  so  in  methyl  or  ethyl  alcohol,  aud  remains  un¬ 
changed  on  prolonged  boiling  or  heating  in  a  sealed  tube  at  100°  with 
alcohol.  The  phenylhydrazone,  C28H24OaN3Cl,.  crystallises  in  long, 
reddish-yellow  prisms  and  melts  at  168°.  p-Nitrobenzylidenedibenzyl 
ketone  \_a,y-diphenyl-8-p-nitrophenyl-AV -butylene- fi-one\, 
CH2Ph’C0-CPh:CH-C6H4-N02, 

is  formed  when  chloro-p-nitrobenzyldibenzyl  ketone  is  heated  at  165° 
under  14  min.  pressure;  it  crystallises  from  alcohol  in  colourless  needles 
and  melts  at  104°. 

Chloro- p -hydroxybenz  yldibenzyl  ketone  \8-chloro-ay-diphenyl-8-p~ 
hydroxyphenyl- fi-butanone],  CH 2 P h •  C O ’  C  H h •  C 1 1 C 1  •  C (i H 4 * O H ,  formed 
by  the  action  of  hydrogen  chloride  on  a  mixture  of  dibenzyl  ketone 
and  y?-hydroxybenzaldehyde  dissolved  in  a  small  amount  of  glacial 
acetic  acid,  crystallises  from  ether  in  white  plates,  melts,  decomposes, 
and  resolidifies  at  100°,  and  melts  again  at  138°. 
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] p-Uydroxybenzylidenedibenzyl  ketone  \ay-diphenyl-b-p-hydroxyphenyl~ 
ha -butylene- fi-one),  CH2Ph-CO*CPh!CH*C0H4*OH,  is  formed  when 
chloi’oqo-hydroxybenzyldibenzyl  ketone  is  boiled  with  methyl  or  ethyl 
alcohol  or  is  heated  in  a  vacuum  at  145 — 150°  ;  it  crystallises  in 
colourless  needles,  melts  at  139°,  and  is  readily  soluble  in  methyl  or 
ethyl  alcohol,  but  only  sparingly  so  in  benzene,  toluene,  or  light 
petroleum. 

Chloro-^-chlorobenzyldibenzyl  ketone  [b-chloro-ay-diphenyl-8-]>-chloro- 
phenyl-/3-bulanone],  CH2Ph-CO*CHPh-CHCl*C6H4Cl,  formed  from 
dibenzyl  ketone  and  £>-chlorobenzaldehyde,  crystallises  in  white  plates, 
melts  at  169°,  and  remains  unchanged  when  boiled  with  alcohol. 
When  heated  at  190°  under  reduced  pressure,  it  yields  hydrogen 
chloride  and  p -chlorobenzylidenedibenzyl  ketone  [ay  -  diphe  nyl-b-p-  cl  dor  o- 
phenyl- ha  -butylene- fi-one],  CH2Ph*CO'CPh!CH-C6H4Cl,  which  crystal¬ 
lises  in  white  needles  and  melts  at  128°. 

When  boiled  with  phenylhydrazine  and  acetic  acid  in  alcoholic 
solution,  dichlorobenzyldibenzyl  ketone  forms  1  :  i-diphenyl-5-^-chloro- 

jq'  ~C«  QTT  Ph. 

phenyl -3 -benzylpyr azoline,  NPh<\QH^c  H  Cl)-CIIPh  ’  which  C17stal- 

lises  in  long,  white  prisms,  melts  at  120—122°,  and  gives  Knorr’s 
pyrazoline  reaction. 

Chloro-o-nitrobenzyldibenzyl  ketone  \b-chloro- ay -diphenyl -b-o-nitro- 
phenyl-$-butanone\,  CH2Ph-C0*CHPh-CHCl-CGH4-N02,  formed  from 
dibenzyl  ketone  and  o-nitrobenzaldehyde,  crystallises  from  benzene  or 
alcohol  in  light  yellow  needles,  melts  at  176°,  and  remains  unchanged 
when  boiled  with  alcohol.  The  phenylhydrazone,  C3SH2403N3C1, 
crystallises  in  dark  yellow  prisms  and  decomposes  at  142°. 

When  heated  at  200°  in  a  vacuum,  chloro-o-nitrobenzyldibenzyl 
ketone  yields  hydrogen  chloride,  o -nitrobenzylidenedibenzyl  ketone  [ay- 
diphenyl-b-o-nitrophenyl-hh-butylene-fi-one],  and  traces  of  phenylacetyl 
chloride.  G.  Y. 


Formation  of  Diazoxides  and  Naphthaquinoneanils  from 
Nitrosobenzene.  Hans  Euler  ( Ber .,  1906,  39,  1035 — 1040). — 

QQ _ CH 

1  :  A- JYaphthaquinoneanil,  is  readily  formed  when 

an  aqueous  solution  of  a-naphthol,  sodium  hydroxide  and  ammonium 
chloride  is  added  at  0°  to  a  solution  of  nitrosobenzene  in  acetone.  A 


small  amount  of  a  compound,  C22H,aOI72,  is  formed  at  the  same  time 
(see  following  abstract).  The  anil  crystallises  from  ether  in  large, 
ruby-red  prisms  and  melts  at  103°.  It  dissolves  readily  in  most 
organic  solvents  and  also  in  dilute  acids,  and  is  readily  reduced  by 
zinc  and  acetic  acid  to  a  Zewco-compound,  which  is  reoxidised  when 
exposed  to  the  air.  The  hydrochloride,  C;6H120NC1,  is  insoluble  in 
ether,  and  when  freshly  prepared  is  colourless,  but  rapidly  darkens, 
and  is  hydrolysed  by  water.  When  boiled  with  dilute  sulphuric  acid, 
the  anil  is  hydrolysed  to  aniline  and  1  :  4-naphthaquinone.  The  anil  is 
also  formed  by  the  action  of  hydroxylamine  on  a  solution  of  a-naphthol 
and  nitrosobenzene. 


1  :  i-jYaphthaquinone-~p-toluidide,  Gl7H13ON,  prepared  from  nitroso- 
toluene,  a-naphthol,  and  alkali,  also  crystallises  in  ruby-red  prisms  and 
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melts  at  95°.  A  sparingly  soluble  compound  melting  at  176°  is 
formed  at  the  same  time. 

1  :  2 -Naphbhaquinoneanil  is  much  less  stable  than  the  isomeric  1  : 4- 
compound,  and  must  be  immediately  removed  when  once  formed,  as 
otherwise  it  is  reduced  to  a  leuco-compound.  It  crystallises  from 
alcohol  in  slender,  dark  green  needles,  melts  at  99 — 100°,  and  dissolves 
readily  in  most  organic  solvents.  When  hydrolysed,  it  yields  aniline 
and  /?-naphthaquinone.  J.  J.  S. 

Naphthaquinoneanils  and  their  Derivatives.  Astrid  Euler 
and  Hans  Euler  ( Ber .,  1906,  39,  1041 — 1045.  Compare  preceding 
abstract). — 1  :  2 -Naphthaquinolanil  ( 2-anilino- a-naphthol ), 

G6H4<CH?CH^C*NHPh’ 

is  formed  when  the  clear  solution  obtained  by  the  action  of  a-naphthol, 
sodium  hydroxide,  and  ammonium  chloride  dissolved  in  aqueous  acetone 
on  an  acetone  solution  of  nitrosobenzene  is  kept  for  two  hours  and  then 
poured  into  water.  It  crystallises  from  benzene  in  colourless  scales, 
melts  at  156°,  and  is  readily  soluble  in  most  organic  solvents.  It 
may  also  be  obtained  by  reducing  1  :  2-naphthaquinoneanil. 

The  compound  C22H16ON2,  obtained  as  a  by-product  in  the  prepara¬ 
tion  of  1  : 4-naphthaquinoneanil,  is  shown  to  be  anilino- 1  :  4 -naphtha- 
quinoneanil.  It  melts  at  178 — 179°,  is  sparingly  soluble,  and,  when 
hydrolysed  with  ethyl  alcohol  and  fuming  hydrochloric  acid  at  100°, 
yields  aniline  and  anilinonaphthaquinone. 

When  the  1  :  4-naphthaquinoneanil  is  boiled  in  aqueous-alcoholic 
solution  with  hydroxylamine  hydrochloride,  it  yields  a  small  amount 
of  a-naphthaquinoneoxime  melting  at  194°,  a  certain  amount  of  bis-a- 
naphthaquinoneoxime,  OH-NIC10Il5O-C10H5OIN'OH,  which  forms  a 
red  powder,  melting  above  300°  and  readily  soluble  in  alkalis,  and  a 
considerable  amount  of  bis- 1  :  i-naphthaquinoneanil,  G32H20O2N2,  in  the 
form  of  a  purplish-red  powder,  melting  at  233°  and  readily  soluble  in 
benzene. 

Nitrosophenol,  a-naphthol,  and  alkali  in  acetone  solution  yield  a  small 
amount  of  a  compound,  C16H1103N,  in  the  form  of  a  minutely  crystal¬ 
line,  brown  powder,  which  does  not  melt  below  300°.  J.  J.  S. 

Terpenes  and  Ethereal  Oils.  LXXVII.  New  Heptacyclic 
Compounds.  Otto  Wallack  (Annalen,  1906,  345,  139 — 154). — 
By  the  aid  of  Grignard's  reaction,  a  number  of  heptacyclic  compounds 
have  been  synthesised  from  suberone. 

CH  *CH  •(TFT 

1  -Methylsuberol,  l  2  2  ^.^OMe^OH,  is  obtained  by  the  action 

(j  iig^Oxig* 

of  magnesium  methyl  iodide  on  suberone,  and  is  a  thick  oil  boiling  at 
183 — 185°,  and  having  a  sp.  gr.  0-9285  and  %,  1  *4677  at  22°.  When 
heated  with  potassium  hydrogen  sulphate  in  a  current  of  hydrogen, 
water  is  eliminated  and  Al-methylsuberenone  (1 -methyl- A1 -cy  do- 

pTT  «  pTT  |  ^ITT 

heptene),  i  2  2  ^>CMe,  is  produced  ;  it  boils  at  137’5 — 138-5°, 

0x1.2*0-112  0-0-2 

and  has  a  sp.  gr.  Q-824  and  nQ  1-4581  at  19-5° ;  it  is  oxidised  by  dilute 
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potassium  permanganate  to  e-acetylhexoic  acid ,  CH2  A.c*[CH2]4*C02H, 
which  yields  a  semicarbazone  melting  at  113 — 114°  and  is  oxidised  by 
sodium  hypobromite  to  pimelic  acid.  The  nitrosate 
and  decomposes  at  97 — 98°  ;  the  nitrosochloride, 


C8H14*N204,  melts 


CH2*CH2*C(NOH) 


ch2*ch2- 


-CH 


>CClMe, 


melts  at  106°.  The  nitrosochloride  reacts  with  piperidine,  giving  the 
nitrolamine,  CSH4(NO)*C5NH10,  melting  at  107°.  The  nitrosate  and 
the  nitrosochloride  both  react  with  sodium  methoxide,  the  groups 
N03  or  Cl  being  replaced  by  OMe,  methoxymethylsuberaneoxime  being 
formed ;  the  latter  crystallises  in  plates  melting  at  74 — 75°,  and  when 
boiled  with  acids  yields  a  ketone  resembling  suberone  in  odour. 

7  ,  7  CH8-CH2-CCL  CH9‘CH2‘CO  . 

Methylmherenom,  CMe  or  ^.ch^ch  >°-CH*’  is 

prepared  from  methylsuberene  nitrosochloride,  irom  which  the  hydro¬ 
chloric  acid  is  eliminated  by  means  of  a  tertiary  base,  dimethylaniline  ; 
it  is  purified  by  conversion  into  the  semicarbazone,  which  melts  at 
162 — 1 63°,  boils  between  200°  and  205°,  and  has  a  sp.  gr.  0'9695 
and  wD  1*4867  at  21°.  When  reduced  with  sodium  and  alcohol,  a 
saturated  alcohol  is  obtained,  which  is  oxidised  by  chromic  acid  to 

'  CH0*CH„'C(X 


methylsuberone  (1  -melhylcyc\oheptane-2-one), 


CH2*CH2*CH 


>CHMe, 


in  the  form  of  its  semicarbazone  melting  at 


which  was  obtained 
129—131°. 

Methylenesuberene,  $^2  JS?2  ^|)2^>C:CH2,  is  obtained  from  ethyl 

CMg’Cxig’CJtig 

suberolacetate  (Abstr.,  1901,  i,  156),  which  is  hydrolysed  to  suberene- 
acetic  acid  ;  on  heating,  this  substance  loses  carbon  dioxide,  yielding  the 
methylenesuberene,  which  resembles  very  closely  the  isomeric  A1-methyl- 
suberene,  above  described.  Methylenesuberene  shows  little  tendency  to 
absorb  oxygen  from  the  air.  When  oxidised  with  potassium  perman- 

CH  'CH  'CH 

ganate,  suberone  and  the  glycol,  *  2  „  2  2^>C(OH)*OH2*OH,  are 

dig'  O  -fcLg*  h'Jdg 

formed  ;  the  latter  forms  a  colourless,  crystalline  solid  which  melts  at 
50 — 51°  and  boils  at  135 — 140°  under  16  mm.  pressure. 

When  treated  with  dilute  acids,  water  is  immediately  eliminated, 

CH  'CH  *CH 

and  a  saturated  suberanealdehyde ,  I  2  2  2^>CH'CHO,  produced ; 

CI1L2  *  O  xl  2*  CHg 

it  is  an  oil  smelling  like  benzaldehyde,  and  forms  a  semicarbazone 
melting  at  153 — 154°  and  a  solid  oxime  boiling  at  110 — -120°  under 
11  mm.  pressure.  The  aldehyde  is  oxidised  by  silver  oxide  to  hepta- 
methylenecarboxylic  acid. 

In  the  oxidation  of  methylenesuberene  by  potassium  permanganate, 

ch2*ch2*ch 

ch2*oh2*ch2^C(0  ’  -  " 

formed  together  with  the  glycol ;  it  melts  at  78°  and  is  identical  with 
the  acid  formed  from  suberonecyanohydrin  and  from  bromo cyclo- 
heptanecarboxylic  acid  ;  it  can  be  readily  purified  by  means  of  a  well- 
characterised  sodium  salt  and  when  warmed  with  lead  peroxide  and 


hydroxysuberanecarboxylic  acid, 
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sulphuric  acid  is  converted  into  suberone.  Methylenesuberene  yields 
a  nitrosockloride  with  ethyl  nitrite  and  hydrochloric  acid ;  the  com¬ 
pound  is  not  formed  so  readily  as  in  the  case  of  A^-methylsuberene  ;  it 
is  converted  by  sodium  methoxide  into  a  liquid  oxime,  which  is  decom¬ 
posed  by  sulphuric  acid  into  suberenealdehyde, 


CH2-CH2*CH: 

chJ-ch2-ch2 


>OCHO ; 


its  semicarbazone  crystallises  in  needles  melting  at  203—204°.  The 


constitution  of  the  aldehyde  was  fixed  by  oxidising  it  with  silver  oxide 


to  suberenecarboxylic  acid  (m.  p.  50 — 51°),  K,  J.  P.  O, 


Terpenes  and  Ethereal  Oils.  LXXVI.  New  Compounds  from 
/3-Terpineol,  Otto  Wallach  [with  Ernst  Schmitz]  ( Annalen ,  1906, 

345,  127— 138).—  /3-Terpineol,  OH-CMe<^2]^2>CH-CMe:CH2, 

has  been  shown  (Abstr.,  1902,  i,  803)  to  combine  with  nitx'osyl  chloride, 
nitrogen  peroxide,  and  nitrogen  trioxide.  The  reactions  of  these  sub¬ 
stances  have  now  been  studied. 

With  sodium  methoxide,  the  nitrosochloride  yields  a  hydroxyoxime, 
which  could  not  be  obtained  in  a  definite  crystalline  condition ;  when 
boiled  with  acids,  hydroxylamine  is  eliminated,  and  a  compound , 
C10H14O,  which  is  either  an  aldehyde  or  ketone  according  to  the  origin 
of  the  hydroxyoxime,  produced. 

The  aldehyde,  CMe<^“^2>C:CMe*CHO, 

CMe<^”^2>C(CHO):CH2, 

2  2 

or  CMe<^^  >^^'^>C,CHMe,CHO,  which  is  the  first  aldehyde  of  the 

terpene  series  to  be  synthesised,  is  prepared  by  heating  the  product  of  the 
action  of  sodium  methoxide  on  the  nitrosochloride  with  a  saturated  solu¬ 
tion  of  oxalic  acid  ;  the  semicarbazone  is  then  prepared  and  crystallises 
in  leaflets  melting  at  209°.  From  the  latter,  the  aldehyde  is  regenerated 
by  hydrolysis  with  oxalic  acid.  It  boils  at  96°  under  11  mm.  pressure, 
and  has  a  sp.  gr.  0'97  and  ?*p  T4952  at  19°;  it  reduces  silver  nitrate, 
being  oxidised  to  an  acid,  C10H14O2,  which  crystallises  in  leaflets 
melting  at  74°.  Its  silver  salt,  C10H13Q2Ag,  was  analysed. 

The  hetone, 


l  T  J0H2’CH2.  _____  I  .CH— CH2.  „  XO 

CMe<-CH2-OH^C,CHMe'C°  °r  °  ^CH^CH^^CHMe’ 
is  prepared  by  hydrolysing  the  hydroxyoxime  with  10  per  cent, 
sulphuric  acid  instead  of  oxalic  acid,  and  is  purified  by  conversion  into 
a  semicarbazone  which  forms  crystals  melting  at  218°;  the  latter  is 
converted  into  the  ketone  by  warming  with  strong  sulphuric  acid ;  it 
is  an  oil  boiling  at  93°  under  13  mm.  and  at  218 — 220°  under  the 
ordinary  pressure.  It  has  a  sp.  gr.  l’OOl  and  wD  l-4937  at  20°.  With 
hydroxylamine,  it  yields  a  solid  oxime  melting  at  124 — 125°.  It  does 
not  reduce  an  ammoniacal  silver  solution,  but  decolorises  bromine  and 


potassium  permanganate  immediately. 


K.  J.  P.  O. 
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Buchu-camphor  (Diosphenol),  C10H]6O2.  Friedrich  W.  Semmler 
and  McKenzie  (Ber.,  1906,  39,  1158 — 1170.  Compare  Shimoyama, 
Abstr.,  1888,  1205  ;  Kondakoff  and  Bjalobrczeski,  Abstr.,  1897,  i, 
227  and  443  ;  Kondakoff  and  Bachtscheeff,  Abstr.,  1901,  i,  334). — 
Diosphenol,  C10H16O2,  obtained  from  oil  of  buchu  leaves,  appears  from 

the  following  facts  to  have  the  structure  CHPr0<^^#2^Qg2^Q]y£e  • 

it  melts  when  pure  at  83 — 84°,  boils  at  109 — 110°  under  10  mm. 
pressure,  and  is  optically  inactive. 

On  reduction  with  sodium  and  alcohol,  it  gives  p- menthane-2  : 3 -diol, 

which  boils  at  135 — 137°  under 

10  mm.  pressure,  has  a  sp.  gr.  0  981  at  20°,  and  wD  1 ’47593  ;  on  oxi¬ 
dation  with  chromic  acid,  the  diol  gives  a  keto-alcohol,  C10H18O2,  which 
boils  at  105 — 115°  under  13  mm.  pressure,  has  a  sp.  gr.  0’968  at  20°, 
nD  P4616,  gives  a  semicarbcizone  melting  at  200°,  and  when  oxidised 
with  potassium  permanganate  gives  a-methyl-S-isopropyladipic  acid, 
melting  at  104°.  With  bromine  in  glacial  acetic  acid,  diosphenol  gives 
a  dibromo -derivative,  C10H14Br2O2,  and  when  heated  with  concentrated 
hydrochloric  acid  for  two  hours  at  150 — 180°  it  gives  thymol  nearly 
quantitatively,  a  little  carvacrol  being  also  formed. 

On  oxidising  diosphenol  with  ozone  in  presence  of  water,  y-acetyl-a- 
isopropyl-n-butyric  acid,  CH2Ac*CH2*CHPr^*C02H,  is  obtained  quanti¬ 
tatively,  the  product  being  identical  with  the  acid  obtained  by 
Semmler  (Abstr.,  1904,  i,  261)  and  Wallach  (Abstr.,  1903,  i,  566) ;  it 
melts  at  41°,  boils  at  165°  under  14  mm.  pressure,  has  a  sp.  gr.  1041 
at  20°,  nD  1 ’45862,  and  a  mol.  refraction  45 ’2  (calc,  for  a  keto-acid, 
C9H1G03,  45 ’6).  An  alkaline  solution  of  bromine  converts  y-acetyl-a- 
isopropyl-w-butyric  acid  into  a-  isopropy  lglutar  i  c  acid,  which  melts  at 
94’5°  and  boils  at  202 — 205°.  When  diosphenol  is  oxidised  with 
potassium  permanganate  in  acetone,  an  acid, 

C02H-C0’CHPr/S-CH2-CH2-C0Me, 

is  the  first  product,  but  this  on  distillation  in  a  vacuum  loses  water 

^CHPr/^CH  \ 

and  gives  an  acid,  C02H*C^qjj _ ;  the  latter  crystallises 

from  water  in  plates,  melts  at  104 — 105°,  boils  at  187 — 193°  under 
14  mm.  pressure,  has  a  sp.  gr.  1’0767  at  20°,  nD  1’47936,  and  a  mol. 
refraction  47’96  (calc,  for  the  keto-acid,  C10H14O4,  47’52).  The  oxime, 
C10H15O3K,  melts  at  182°. 

The  proximity  in  diosphenol  of  the  hydroxyl  group  to  the  carbonyl 
group  modifies  the  properties  of  the  latter  very  considerably  ;  diosphenol 
does  not  give  a  semicarbazone  nor  a  phenylhydrazone,  although  it  gives 
a  normal  oxime,  C10Hl7O2N,  melting  at  125°  (Kondakoff  describes  the 
oxime  as  melting  at  156°).  Diosphenol  behaves,  moreover,  like  an 
aldehyde  with  regard  to  the  magenta  test  and  towards  Fehling’s 
solution  and  ammoniacal  silver  nitrate. 

With  boiling  acetic  anhydride  containing  sodium  acetate,  diosphenol 
gives  an  acetyl  derivative,  C12H1803,  which  boils  at  138 — 143°  under 
13  mm.  pressure,  has  a  density  l’U34  at  20°,  and  1  ’4848.  The  benzoyl 
derivative,  Cl7H20O3,  boils  at  218 — 219°  under  11  mm.  pressure,  and 
the  phenylurethane  melts  at  41°. 
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On  heating  diosphenol  with  alcoholic  potassium  hydroxide  at 
150 — 160°,  the  following  changes  occur  : 

CHPi  »<^q.Cq®2>OM6 C02H- C(OH)2-CHPr»- CH2-CF2-OHjMe 

KMe>C<0H>-C<¥I- 

Alcohol-acid,  C10Hl8O3. 

The  alcohol-acid ,  C10H18O3,  crystallises  from  water  in  needles,  melts 
at  94°,  and  boils  at  167 — 168°  under  14  mm.  pressure;  the  methyl  ester, 
CuH20O3,  boils  at  104 — 105°  under  13  mm.  pressure,  has  a  sp.  gr. 
1  0008  at  20°,  and  nD  1*45512.  The  ethyl  ester,  C,2H2203,  boils  at 
120°  under  12  mm.  pressure,  has  a  sp.  gr.  0*984  at  20°,  and  nD  1*45162. 
The  acetyl  derivative,  C14H2404,  of  the  ethyl  ester  boils  at  125 — 130° 
under  9  mm.  pressure,  has  a  sp.  gr.  1*01  at  20°,  and  nD  1*45112.  On 
oxidising  the  alcohol-acid,  C10H18O3,  with  lead  peroxide  in  presence  of 
CH  «0HPrP 

acid,  the  ketone,  I  2  ^>CO  (Semmler’s  dihydrocamphorphorone , 

GH2  CHMe 

Wallach’s  dihydropulegenone ),  is  obtained  ;  it  boils  at  64 — 65°  under  12 
mm.  pressure,  has  a  sp.  gr.  0*893  at  20°,  n0  1  *4446,  and  gives  a  semi- 
carbazone,  C10H19ObT3,  melting  at  195°.  When  the  acid,  C10H18O3  is 
heated  with  hydr  ochloric  acid  at  150 — 160°,  it  gives  rise  to  a  compound , 
C9H180,  which  boils  at  63°  under  14  mm.  pressure,  has  a  sp.  gr.  0*893 
at  20°,  and  nD  T44862. 

Diosphenol  was  obtained  synthetically  from  hydroxymethylenemen- 
thone  according  to  the  stages  (compare  Martine,  Ann.  Chim.  Phys., 
1904,  Lviii],  3,  49) : 

oTT-PHT<r'C0—CIII,rP'>rFT  —v  ro<^C0_CHPrSrH  _ ^ 
OH  0O^CHMe*CH2^CH2  ^ 


'^CMe— CH 

Hydroxymethylenementhone  is  oxidised,  best  by  ozone  in  presence  of 
water,  to  the  diketone,  this  undergoing  change  under  the  influence  of 
acid  into  the  enolic  form,  diosphenol.  Hydroxymethylenementhone  boils 
at  120°  under  11  mm.  pressure,  has  a  sp.  gr.  0  994  at  20°,  nD  1*49668, 
mol.  refraction  53*6  (calc,  for  a  keto-alcohol,  52*03,  for  a  di-alcohol, 
52*89).  W.  A.  D. 


Carvone.  II.  Action  of  Magnesium  Methyl  Iodide  on  Carvone. 
Hans  Rupe  and  Karl  Liechtenhan  ( Ber .,  1906,  39,  1119 — 1126. 
Compare  Abstr.,  1905,  i,  449). — The  action  of  carvone  on  an  ethereal 
solution  of  magnesium  methyl  iodide  leads  to  the  formation  of  a  hydro¬ 
carbon,  C11H]6,  which  boils  at  195 — 197°  under  745*5  mm.  pressure 
and  at  72*5 — 74°  under  9*5  mm.,  has  a  sp.  gr.  0*8728,  nv  T5007, 
[a]D  +70  38°,  all  at  20°,  and  forms  only  a  tetrabromo-additive  com¬ 
pound,  although  the  molecular  refraction  requires  the  presence  of  three 
ethylenic  linkings.  The  substance  combines  quantitatively  with 
hydrogen  ferricyanide  and  also  with  hydrogen  ferrocyanide  and 
hydrogen  cobalticyanide,  but  in  none  of  these  cases  can  the  pure  hydro¬ 
carbon  be  regenerated.  It  is  reduced  by  sodium  and  amyl  alcohol  to  a 
dihydro -derivative,  CnH18,  which  boils  at  193 — 195°  under  745  mm. 


ORGANIC  CHEMISTRY. 


375 


pressure,  has  a  sp.  gr.  0’8594,  and  [a]D  -  27'18°  at  20°,  and  molecular 
refraction  50T1. 

Methyldihydrocarvone,  CnH180,  occurs  as  a  by-product  in  the  pre- 
paiation  of  the  hydrocarbon.  It  is  separated  in  the  form  of  the  oxime, 
and,  after  purification  by  conversion  into  the  semicarbazone,  is  obtained 
as  a  colourless  oil  which  has  the  odour  of  dihydrocarvone,  boils  at 
102 — 103‘5°  under  11  mm.  pressure,  and  has  a  sp.  gr.  0‘9270  and 

1 ‘48 157  at  20°.  Evidence  is  obtained  which  points  to  the  possibility 
of  the  substance  being  a  mixture  of  two  isomerides.  The  oxime, 

cuh18:noh, 

separates  from  dilute  alcohol  in  glassy  prisms  and  melts  at  135—136°. 
The  semicarbazone,  C12H21ON3,  crystallises  from  methyl  alcohol  in 
hexagonal  leaflets  and  melts  at  180 — 181°. 

8-Hydroxytetrahydrocarvone  is  obtained  when  dihydrocarvone  is 
shaken  with  40  per  cent,  sulphuric  acid  for  twenty-four  hours  (compare 
Wallach,  Abstr.,  1893,  i,  595  ;  Baeyer,  Abstr.,  1894,  i,  535).  The 
oxime,  C10HlgOINOH,  obtained  by  the  action  of  hydroxylamine  hydro¬ 
chloride  in  the  presence  of  sodium  hydrogen  carbonate,  is  somewhat 
easily  soluble  in  water  •  it  separates  from  dilute  alcohol  in  thick, 
glistening  crystals  and  melts  at  120 — 121°.  The  semicarbazone, 

separates  from  methyl  alcohol  in  large  crystals  and,  when  heated  very 
slowly,  softens  at  150°  and  melts  at  157 — 158°  (compare  Baeyer  and 
Henrich ,  Ber.,  1895,28,  1590  ;  Knoevenagel  and  Samel,  Abstr.,  this 
vol.,  i,  296). 

8-B  ydroxytetr  ah)  drocarvone,  which  by  distillation  with  steam  in 
the  presence  of  20  per  cent,  sulphuric  acid  is  converted  into  carvenone, 
is  reduced  by  sodium  and  alcohol  to  a-2  : 8-dihydroxyterpane  (compare 
Abstr,,  1905,  i,  449).  C.  S. 

Pinene  Hydrochloride  and  Camphene  Hydrochloride.  Albert 
Hesse  ( Ber .,  1906,  39,  1127 — 1 1 55).- — The  author  discusses  the 
evidence  brought  forward  by  Wagner  and  Bryckner  (Abstr.,  1900, 
i,  46)  in  support  of  their  contention  that  pinene  hydrochloride  is  bornyl 
chloride  and  camphene  hydrochloride  tsobornyl  chloride,  and  points  out 
its  insufficiency  ;  the  facts  given  below,  however,  prove  that  Wagner’s 
speculations  in  this  direction  were  correct. 

Attempts  to  bring  about  the  interaction  of  pinene  or  camphene 
hydrochloride  with  magnesium  according  to  Grignard’s  method,  using 
the  ordinary  catalytic  agents  (iodine,  aluminium  chloride,  alkyl  haloids), 
were  unsuccessful ;  but  by  adding  the  hydrochloride  dissolved  in 
benzene  and  ether  to  magnesium  while  the  latter  is  acting  vigorously 
on  ethyl  bromide  dissolved  in  ether,  a  magnesium  compound, 
C10H]7*MgCl,  is  produced ;  in  this  case,  magnesium  ethyl  bromide  acts 
as  a  catalyst.  With  pinene  hydrochloride,  a  yield  of  80 — 85  per  cent, 
of  the  magnesium  compound  is  obtained,  whilst  10—15  per  cent,  of 
the  hydrochloride  is  converted  into  a  d -hydrodicamphene,  (C10Hl7)2, 
which  crystallises  from  glacial  acetic  acid,  melts  at  85 — 87°,  and  has 
[a]D  -t-28c42'  in  20  per  cent,  benzene  solution;  small  quantities  of 
camphene  and  camphane  are  also  formed.  From  camphene  hydro¬ 
chloride,  60  per  cent,  of  the  compound  C10Hl7’MgCl  is  produced,  with 
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about  20  per  cent,  of  a  hydrodicamphene ,  C20H34,  which  is  perhaps 
identical  with  the  (^-hydrodicamphene  formedfrom  pinene  hydrochloride ; 
it  melts,  however,  at  90 — 91°,  has  [o]D  -f-2°37',  and  may  be  a  mixture. 

The  same  inactive  camphane  melting  at  153°  is  obtained  by 
decomposing  with  water  the  magnesium  derivative  of  either  active  or 
inactive  pinene  hydrochloride  or  active  or  inactive  camphene  hydro¬ 
chloride.  On  passing  dry  air  or  oxygen  into  the  ethereal  solution  of 
the  magnesium  compound  prepared  from  pinene  hydrochloride  and 
decomposing  the  product  with  dilute  acid,  a  65 — 85  per  cent,  yield  of 
borneol  is  obtained ;  the  remainder  of  the  product  consists  principally 
of  hydrodicamphene,  with  a  small  quantity  of  camphane  and  camphene  ; 
in  some  cases,  5 — 8  per  cent,  of  isoborneol  is  obtained,  formed  partly 
from  camphene  hydrochloride  present  as  an  impurity  in  the  pinene 
hydrochloride.  From  ^-pinene  hydrochloride  ([  a]D  —  26°3'),  an  Z-borneol 
melting  at  208 — 209°  and  having  [a]D  — 11°6'  was  obtained  in  one 
experiment ;  in  another  experiment,  the  7-borneol  on  crystallisation 
from  light  petroleum  gave  fractions  with  [a]D  varying  from  -7°  to 
-  3°.  The  rotatory  power  of  the  Z-borneol  thus  obtained  is  therefore 
much  smaller  than  that  of  natural  ^-borneol. 

On  oxidising  the  magnesium  derivative  of  camphene  hydrochloride 
in  a  similar  manner,  the  product  consists  of  about  30  per  cent,  of 
borneol,  15  per  cent,  of  isoborneol,  21  per  cent,  of  hydrodicamphene, 
and  34  per  cent,  of  camphene  and  camphane.  The  production  of  so 
large  a  proportion  of  borneol  is  remarkable,  and  indicates  either  that 
in  the  preparation  of  the  magnesium  compound  of  camphene  hydro¬ 
chloride  a  considerable  amount  of  the  magnesium  derivative  of  pinene 
hydrochloride  is  produced,  or  that  during  the  oxidation  of  the 
magnesium  compound  isomeric  change  occurs. 

Details  are  given  of  the  methods  used  in  determining  the  approximate 
composition  of  the  various  mixtures  dealt  with.  The  conclusions  drawn 
from  the  data  given  above  are  (1)  that  pinene  hydrochloride  is  bornyl 
chloride,  and  camphene  hydrochloride  isobornyl  chloride ;  (2)  that 
these  hydrochlorides  are  stereoisomeric,  as  shown  in  the  formulae  : 


ch2-ch — ch2 

ch2-ch — ch2 

|  CMe2  1 

I  CMe2 

CH2*  CMe — C  *Cl 

CHo’CMe — C*H 

H 

i 

Cl 

Pinene  hydrochloride 

Camphene  hydrochloride 

(bornyl  chloride). 

(rsobornyl  chloride). 

(3)  that  borneol  and  fsoborneol  are  stereoisomeric  secondary 
alcohols  corresponding  with  the  stereoisomeric  chlorides  ;  (4)  that 
the  formula  of  camphene  is  probably 

ch2-ch— ch2 

|  CMe2 1 
CH  -C - CH 


Camphene. 


W.  A.  D. 
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Ocimene  and  Myrcene.  C.  J.  Enklaar  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam ,  1906,  8,  714 — 723.  Compare  van  Romburgh,  Abstr., 
1901,  i,  220  ;  Semmler,  Abstr.,  1901,  i,  732  ;  Chapman,  Trans.,  1903, 
83,  505). — Ocimene  boils  at  81°  under  30  mm.  pressure,  or  at 
172  5°  under  atmospheric  pressure,  and  has  the  sp.  gr.  0*8031  at 
15°  and  nD  1*4857  at  18°.  alio  Ocimene,  formed  when  ocimene  is  boiled 
under  atmospheric  pressure,  boils  at  81°  under  12  mm.  or  at  188° 
under  750  mm.  pressure,  has  the  sp.  gr.  0-8182  at  15°  and  nD  1*5296, 
and  absorbs  oxygen  and  resinihes  even  more  quickly  than  does 
ocimene.  Ocimene  and  a^oocimene  are  stable  at  the  ordinary 
temperature,  although  the  latter  polymerises  when  exposed  to  light. 
Myrcene  polymerises  slowly  at  the  ordinary  temperature.  The  end¬ 
point  of  the  absorption  of  bromine  by  ocimene  and  by  a^oocimene 
cannot  be  observed  accurately,  but  the  amount  absorbed  points  to  the 
presence  of  three  ethylene  linkings.  On  reduction  with  sodium  and 
alcohol,  myrcene,  ocimene,  and  a^oocimene  yield  the  same  dihydro- 
ocimene,  which  boils  at  166 — 168°  under  761  mm.  pressure,-  has  the 
sp.  gr.  0*7792  at  15°  and  ?tD  1*4507  at  17°,  and  forms  a  dibromide ; 
this  separates  from  methyl  alcohol  in  snow-white  crystals  and  melts 
at  88°.  In  the  presence  of  nickel  at  180°,  dihydro-ocimene  absorbs 
hydrogen,  forming  a  colourless  liquid  (/?£-dimethylcctane  V),  which 
boils  at  a  much  lower  temperature  than  dihydro-ocimene. 

The  following  formuke  are  suggested :  for  ocimene, 

H 


CMe2:CH^g2.c  C>c-Me ; 

2‘  Me 


for  atfoocimene,  CMe^CII^^2^0^?/1 

H  CH, 


and  for  myrcene, 

CMe2iCH^Qg2  dihydro-ocimene  having  the  constitu¬ 
tion  CMe2:CH^CI^2^|>CMe.  G.  Y. 


Aliphatic  Terpene  Alcohols.  C.  J.  Enklaar  ( Proc .  K.  Akad. 
Wetensch.  Amsterdam,  1906,  8,  723 — 727.  Compare  preceding  abstract). 
— When  digested  with  glacial  acetic  acid  and  dilute  sulphuric  acid  at 
50 — 60°,  ocimene  yields  10  per  cent,  of  its  weight  of  ocimenol,  C10HlgO, 
which  boils  at  97°  under  10  mm.  pressure,  and  has  the  sp.  gr.  0  901  at 
15°  and  nD  1*4900  at  15°.  It  forms  a  phenylur ethane,  cl7H23o2N, 
which  crystallises  in  white  needles  and  melts  at  72°. 

Myrceuol  (Barbier,  Abstr.,  1901,  i,  477)  is  obtained  from  myrcene 
in  a  yield  of  about  20  per  cent,  of  the  theoretical ;  it  forms  a  phenyl- 
urethane,  Cl7H2302N,  which  melts  at  68°. 

The  phenylurethane  of  linalool,  prepared  according  to  Wahlbaum 
and  Huthig’s  directions  (Abstr.,  1903,  i,  506),  is  obtained  in  a  yield 
of  85  per  cent,  of  the  theoretical  if  the  process  is  prolonged  for  three 
months.  The  product  consists  of  a  mixture  of  the  racemic  with  the 
optically  active  urethane,  which  melts  at  66°  and  has  a  rotation  of 
VOL.  XC.  i.  d  d 
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23°27'  in  a  200  mm.  tube ;  ffom  this  the  rotation  of  pure  optically 
active  linalool  is  calculated  as  35°27'. 

A  mixture  of  the  phenyl  urethanes  of  myrcenol  and  r-linalool  melts 
at  60—62°.  G.  Y. 

Sugar  Components  of  the  Glucosides  Solanin,  Conval- 
lamarin,  and  Scammonin.  Emil  Votocek  and  Rudolf  Vondra<3ek 
(Zeit.  Zuckerind.  Bohm.,  1905,  30,  117 — 120.  Compare  Abstr.,  1905, 
i,  74). — On  hydrolysis,  both  solanin  and  con vallamarin  yield  <i-galactose 
in  addition  to  other  sugars.  Similarly,  scammonin  yields  at  least 
rhodeose  and  dextrose,  so  that  the  name  scammonose  represents  a 
mixture  and  should  not  be  used.  T.  H.  P. 

Sulphur  Analogues  of  the  Indigotin  Group.  Paul  Fried- 
lander  (Ber.,  1906,  39,  1060 — 1066.  Compare  Friedlander  and 
Mauthner,  Abstr.,  1905,  i,  102). — o-Carboxyphenylthioyly collie  acid, 
C02H‘C6H4’S-CH2-C02H,  prepared  from  thiosalicylic  acid,  alkali, 
and  chloroacetic  acid,  melts  at  213°;  its  monomethyl  ester, 
C02Me-C6H4-S-CH2*C02H, 

melts  at  151°,  whilst  its  dimethyl  ester  melts  at  52°.  o-Carboxy- 
phenylthioglycollic  acid,  when  acted  on  by  alkalis,  forms  thioindoxyl- 
carboxylic  acid  [  2  -  hydroxy  thionaphthen  - 1  -  carboxylic  acid], 

C6H4<^g^>C-C02H, 

which  readily  loses  carbon  dioxide  to  form  thioindoxyl  [2 -hydroxy thio¬ 
naphthen],  C6H4<C^lg^^CH,  which  crystallises  in  needles,  melts  at 

71°,  and  readily  assumes  a  red  tint  on  exposure  to  the  atmosphere. 
On  the  addition  of  potassium  ferricyanide  to  its  solution  in  sodium 
hydroxide,  the  dye,  C16H802S2,  separates  in  red  flakes.  It  is  assumed 
that  the  latter  substance  has  a  structure  analogous  with  that  of 
indigotin.  It  crystallises  from  xylene  in  needles  with  a  bronze  lustre ; 
its  solution  in  chloroform  is  fluorescent ;  at  a  high  temperature,  it  is 
more  stable  than  indigotin ;  it  sublimes  in  needles,  and  in  small 
amounts  can  be  distilled  without  undergoing  decomposition  ;  it  is  very 
stable  towards  oxidising  agents. 

Thioindoxyl  is  also  analogous  to  indoxyl ;  it  is  readily  oxidised 
to  a  dye ;  it  readily  combines  with  aromatic  aldehydes,  ketones,  and 
diketones  to  for  m  thioindogenides. 

Thioindoxylcarboxylic  acid,  like  indoxylcarboxylic  acid,  readily  loses 
carbon  dioxide,  and  is  characterised  by  the  difficulty  with  which  its  ester 
is  saponified. 

The  preparation  of  various  other  compounds  is  indicated,  details  of 
which  are  promised  in  a  subsequent  paper.  A.  McK. 

Alkaloids  of  Anagyris  foetida.  G.  Goessmann  (Arch.  Pharm., 
1906,  244,  20 — 24.  Compare  Schmidt,  Litterscheid,  and  Klostermann, 
Abstr.,  1900,  i,  513). — The  crude  alkaloids  were  prepared  from  the 
seeds  by  the  method  of  Partheil  and  Spasski  (Abstr.,  1896,  i,  657). 
They  were  converted  into  phenylthiocarbamides  by  allowing  them  to 
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remain  in  alcoholic  solution  with  phenylthiocarbimide.  The  solid 
cytisine  derivative  was  filtered  off,  and  from  the  filtrate '(by  evapora¬ 
tion,  heating  of  the  residue  with  dilute  hydrochloric  acid,  and  further 
treatment)  an  alkaloid,  or  mixture  of  alkaloids,  “  anagyrine,”  was 
obtained  ;  this  is  resinous,  boils  at  245°  under  30  mm.  pressure,  and  con¬ 
tains  0  72'4,  H  8-68,  N  1P68  percent.,  which  does  not  accord  well  with 
the  formula  C15H22ON2  ;  it  forms  65  per  cent,  of  the  crude  alkaloids. 

The  cytisine  can  be  regenerated  from  its  phenylthiocarbamide  by 
heating  the  latter  with  concentrated  hydrochloric  acid  at  150°. 

C.  F.  B. 

Cocaine  Formate.  Ferd.  Yigier  (J.  Pharm.  Chim.,  1906, 
[vi],  23,  97 — 98). — This  salt,  prepared  by  adding  formic  acid  (1  mol.) 
to  cocaine  (1  mol.)  suspended  in  water,  crystallises  from  water  in 
colourless,  silky  needles,  melts  at  about  42°,  dissolves  in  41  parts  of 
Water  and  in  2‘3  parts  of  alcohol  at  20°,  and  has  [a]D  ~  56o40/  in  water 
at  the  same  temperature.  The  salt  possesses  a  slightly  bitter  taste  : 
it  is  hydrolysed  by  water  at  90°.  T.  A.  H. 

Alkaloids  from  Species  of  Datura  which  induce  Mydriasis. 
Ernst  Schmidt  (Arch.  Pharm.,  1906,  244,  66 — 71.  Compare  Abstr., 
1905,  i,  717). — The  seeds  of  a  variety  of  Datura  fastuosa,  designated 
flor.  ccerul.  plen.,  were  found  to  contain  0’22  per  cent,  scopolamine 
and  0‘034  hyoscyamine,  whilst  those  of  a  variety  designated  jtor.  alb. 
plen.  contained  0'20  and  0’023  per  cent,  respectively,  a  little  atropine 
being  present  in  both  cases.  D.  fastuosa  is  thus  certainly  not  identical 
with  D.  alba  (Shimoyama  and  Koshima,  Apoth.  Zeit.,  1892,  458). 

[With  Adolf  Kircher.] — In  the  seeds  of  D.  arborea,  procured  from 
abroad,  scopolamine  and  hyoscyamine  were  found  in  the  proportion  1  :  4. 
The  other  parts  of  a  plant  grown  in  Marburg,  several  years  old  and 
in  flower  when  gathered,  had  been  found  to  contain  mainly  scopol¬ 
amine  ( loc .  cit.).  The  stem  of  a  younger  plant,  however,  grown  in 
Marburg  and  gathered  after  it  had  flowered,  contained  mainly  hyos¬ 
cyamine  ;  yet  the  root  of  this  plant  contained  but  little  hyoscyamine. 

C.  F.  B. 


Sparteine  Alkylhaloids.  Max  Scholtz  (Arch.  Pharm.,  1906, 
244,  72 — 77.  Compare  Abstr.,  1904,  i,  1045). — The  statement  made 
previously,  that  different  compounds  are  obtained  by  the  successive 
addition  to  sparteine  of  two  different  alkylhaloids  in  different  order, 
is  erroneous. 

Sparteine  forms  a  benzyl  iodide,  C15H26lN2,CH2PhI,  melting  at  168°, 
by  simple  addition  at  the  ordinary  temperature. 


A  quaternary  platinichloride, 


C«H4<oh2>0 


15-^-26-^2-^Clfi, 


melt¬ 


ing  and  decomposing  at  218°,  can  be  obtained  from  the  additive  product 
of  sparteine  with  o-xylylene  bromide,  and  another,  C15H26N2Me2PtCl6, 
from  the  additive  compound  obtained  by  heating  sparteine  with  excess 
of  methyl  iodide  at  180 — 190°.  C.  F.  B. 

d  d  2 
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Hydroxybenzylpiperidines  and  Dibromo-jo-hydroxy-i/f-eumyl- 
anilines.  Karl  Auwers  and  A.  Dombrowski  (Annalen,  1906,  344, 
280- — 299.  Compare  Hildebrandt,  Abstr.,  1900,  ii,  676  ;  1905,  i,  80). 
— Hydroxybenzylpiperidines  are  formed  by  the  simultaneous  action  of 
formaldehyde  and  secondary  amines  on  phenols,  which  contain  either 
an  o-  or  a  p-hydrogen  atom,  in  aqueous-alcoholic  solution.  The  follow¬ 
ing  new  substances,  C5NH10,CH2R,  are  described. 

From  m-cresol,  It  =  p-hydroxy-o-methylphenyl  :  large,  glistening 
prisms,  melts  at  57°,  and  is  moderately  soluble  in  water.  From  v-o- 
xylenol,  It  =  A-hydroxy-2  :  3-dimetkylphenyl  :  an  oil,  which  forms  a 
crystalline  hydrochloride.  From  r-m-xylenol,  R  =  A-hydroxy-d  :  5- 
dimethylphenyl :  stout  needles,  melts  at  117‘5 — 1 1 8*5°,  and  is  slightly 
soluble  in  water.  From  s-m-xylenol,  Id,  =  ^-hydroxy -2  '.^-dimethyl- 
phenyl  :  large,  transparent  needles,  melts  at  98’5°,  and  is  only 
sparingly  soluble  in  water.  From  ^o-xylenol,  R—  ^-hydroxy-2  :  5- 
dimethylphenyl :  slender,  white  needles,  melts  at  131 -5 — 132°,  and  is 
almost  insoluble  in  water.  From  i^-cumenol,  R  =  2-hydroxy-^  :  5  :  6- 
trimethylphenyl :  nacreous  scales  or  large,  hexagonal  plates,  melts  at 
69 — 70°,  and  is  almost  insoluble  in  water.  From  guaiacol,  R  =  3- 
methoxy-i-hydroxyphenyl :  stout  needles,  melts  at  99  5 — 100‘5°.  From 
o-nitrophenol,  R  =  3 - nitro- 4,-hydroxyphenyl  :  iridescent,  red  needles, 
melts  at  140 — 141 ’5°,  and  is  sparingly  soluble  in  water. 

The  hydroxybenzylpiperidines  are  almost  all  soluble  in  the  usual 
organic  solvents  except  in  petroleum,  only  the  derivatives  of  thymol, 
carvacrol,  and  the  naphthols  are  less  readily  soluble.  Those  which 
are  more  or  less  soluble  in  water  are  correspondingly  volatile  in  a 
current  of  steam. 


The  substance  C6H4 


<C11 Hg  '  formed  by  the  action 


•NMe^^p  / 

:CH^ 

of  dimethylamine  and  formaldehyde  on  /3-naphthol,  crystallises  in 
small  leaflets  and  melts  at  74 — -75°. 

The  following  derivatives  of  dibromo-jo-hydroxy-^-cumylaniline 
(Auwers  and  Marwedel,  Abstr.,  1896,  i,  149), 

OH-C<°“e.'(^^>C-CH2-NHE) 

are  formed  by  the  action  of  dibromo-p-hydroxy-i/'-cumyl  bromide  on 
the  base  in  ethereal  solution. 

From  o-toluidine,  R  =  C6H4Me  :  white,  fine  crystalline  powder, 
m.  p.  154 — 154'5°.  From  w-toluidine,  R  =  C7H7  :  white,  crystalline 
powder,  m.  p.  123‘5 — 125°.  From  ^o-toluidine,  R  =  C7H7:  small,  stout 
prisms,  m.  p.  96 — 98°.  From  as-o-xylidine,  R  =  C6H3Me2  :  slightly 
yellow  powder,  m.  p.  120°,  From  v-o-xylidine,  R  =  C6H3Me2:  slightly 
red,  fine  crystalline  powder,  m.  p.  158°.  From  as-w-xylidine, 
R  =  C6H3Me2:  slender  needles,  m.  p.  144’5 — 145’5°.  From  v-m- 
xylidine,  R  =  C6H3Me2 :  white,  crystalline  powder,  m.  p.  144’5 — 146°; 
is  formed  together  with  the  dicumyl  derivative, 

C6H3Me2-N(CH2-CeMe2Br2-OH)2, 

which  is  obtained  as  a  white,  sparingly  soluble,  crystalline  powder 
melting  at  207 — 208°.  From  s-m-xylidine,  R  =  CcH3Me2:  slender 
needles,  m.  p.  153'5 — 155° ;  is  formed  together  with 
C6H8Me2'N(CH2‘C6Me2Br2*OH)2, 
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melting  at  213 — 214°.  From  jo-xylidine,  R  =  C(5H3Me2:  slender 
needles,  melts  at  155‘5 — 157°.  From  i^-cumidine,  R  =  C6H.2Me3: 
small,  glistening  needles  and  prisms,  m.  p.  140 — 141  ‘5°.  G.  Y. 

Physical  Constants  of  Pure  Pyridine.  Jan  von  Zawidzki 
( Chem .  Zeit.,  1906,  25,  299). — Two  samples  of  pyridine,  purified  by 
repeated  fractional  distillation  and  drying  with  solid  sodium  hydroxide, 
were  found  to  solidify  at  42°.  Altsehal  and  Schneider  (Abstr.,  1895, 
ii,  206)  state  that  pyridine  does  not  solidify  when  cooled  to  -  200°. 
The  two  samples  gave  the  following  values:  boiling  point,  115J0  and 
1 1 5*3°  under  normal  pressure;  sp.  gr.  0*97794  and  0'97796  at  25°/4°, 
and  n D  1 '50700  and  T50729  at  25°.  P.  H. 

Etherification  of  4-Pyridones  with  Diazo-derivatives  of 
Aliphatic  Hydrocarbons.  Alberto  Peratoner  and  E.  Azzarello 
( Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i,  139 — 144).-»-When  4-pyridone 
is  etherified  by  means  of  diazomethane  or  diazoethane,  the  alkyl  residue 
enters  both  the  NH-group  and  also  the  hydroxy-group  of  the 
tautomeric  hydroxypyridine.  This  affords  an  exception  to  von  Pech- 
mann’s  rule,  which  states  that,  with  tautomeric  substances,  the  methyl 
derivative  obtained  is  mainly  that  corresponding  with  the  form 
possessing  the  most  marked  acid  character. 

CHCHv 

Ethoxy  pyridine,  is  a  colourless  liquid  which 

has  an  odour  resembling  that  of  pyridine,  boils  at  96°  under  15  mm. 
pressure,  and  is  miscible  with  alcohol.  T.  H.  P. 

Action  of  Formaldehyde  on  a-Picoline  (2-Methylpyridine). 
Andreas  Lipp  and  E.  Zirngibl  ( Ber .,  1906,  39,  1045 — 1054.  Com¬ 
pare  Lipp  and  Richard,  Abstr.,  1904,  i,  342). — Trimethylol-2-picoline, 
C5NH4'C(CEI2*OH)3,  is  formed,  together  with  the  corresponding  mono- 
and  di-methylol  compounds,  when  2-picoline  is  heated  with  40  per 
cent,  formaldehyde  for  twenty-seven  hours  at  135 — 140°.  Better 
yields  may  be  obtained  by  heating  the  dimethylol  compound  in  a 
similar  manner.  It  is  most  readily  separated  from  the  dimethylol 
compound  by  means  of  the  mercurichloride,  which  is  more  readily 
soluble  in  water  than  the  corresponding  salt  of  dimethylol-2-picoline. 

Trimethylol-2-picoline  crystallises  from  chloroform  or  dry  ether  in 
colourless  needles,  melts  at  68°,  and  begins  to  decompose  at  170°.  It 
dissolves  readily  in  water  to  an  alkaline  solution.  The  hydrochloride 
has  been  obtained  as  an  oil  only ;  the  mercurichloride, 

C9H18OsN,HCl,6HgCl2, 

crystallises  from  hot  water  in  colourless,  glistening  prisms,  melting  at 
138°  and  readily  soluble  in  cold  alcohol ;  the  platinichloride  crystallises 
in  quadratic  plates,  decomposes  at  167 — 168°,  and  is  insoluble  in 
absolute  alcohol ;  the  aurichloride  forms  yellow  prisms  melting  at 
140°,  and  the  picrate  yellow  prisms  melting  at  111*5 — 412'5°,  and  only 
sparingly  soluble  in  cold  water.  Trimethylol-2-picoline  methochloride 
is  an  oil  and  is  readily  soluble  in  water  or  alcohol.  It  yields  a  mercuri¬ 
chloride,  C10H16O3NCl,6HgCl2,  which  crystallises  in  short,  glistening 
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prisms  melting  at  152 — 153°  ;  a  platinickloride  crystallising  in  needles 
and  decomposing  at  151°,  and  an  aurichloride  melting  at  138 — 140°. 

Trimethylol-2-picoline  tribenzoate,  C5NH4,C(CH2*OBz)3,  crystallises 
from  methyl  alcohol  in  needles  melting  at  94°,  and  yields  a  platini- 
chloride,  C60H50O12N2,H2PtOl6,2|H2O,  in  the  form  of  glistening  needles 
which  decompose  at  182°.  The  triacetate,  C5NH4*C(CH2*OAc)3,  forms 
a  thick  oil,  only  sparingly  soluble  in  water  and  of  neutral  reaction. 
The  corresponding  platinickloride  melts  at  159°. 

When  dimethylol-2-picoline  is  distilled  in  a  current  of  steam,  a 
OH 

volatile  base,  C5NH4«CH<^2>0,  passes  over.  It  is  a  colourless  oil 

distilling  at  130 — 134°  under  11  mm.  pressure,  has  an  odour  of 
tobacco  juice,  dissolves  sparingly  in  water,  and  the  solution  has  an 
alkaline  reaction.  The  hydrochloride  crystallises  from  alcohol  and  is 
extremely  hygroscopic  ;  the  mercurichloride,  CgH9OI7,HCl,6HgCl2, 
forms  glistening  prisms,  melts  at  171 — 172°,  and  is  very  sparingly 
soluble  in  cold  water ;  the  platinichloride  forms  glistening,  orange-red 
prisms,  begins  to  decompose  at  168°,  and  is  readily  soluble  in  hot 
water ;  the  aurichloride  crystallises  in  golden-yellow  plates  melting  at 
112-5 — 113-5°,  and  the  picrate  crystallises  in  yellow  prisms  melting  at 
109°.  When  boiled  with  hydrochloric  acid,  the  anhydro-base  is  de¬ 
composed  according  to  the  equation 

c5nh4*ch:c2h4o  +  h2o = ch2o  +  c5nh4*ch2*ch2*oh, 

and  monomethylol-2-picoline  is  formed.  J.  J.  S. 

5-Bromo-6-aminoquinoline.  Wilhelm  Meigen  (J.  pr.  Chem., 
1906,  [ii],  73,  248- — 253.  Compare  this  vol.,  i,  319). — The  product 
obtained  on  brominating  6-aminoquinoline  in  glacial  acetic  acid  is 
5-bromo-6-aminoquinoline  and  not  7-bromo-6-aminoquinoline,  as  sup¬ 
posed  by  Claus  and  Schnell  (Abstr.,  1896,  i,  319),  as  it  is  obtained  on 
reduction  with  iron  and  acetic  acid  of  5-bromo-6-nitroquinoline, 
which  melts  at  126°  and  is  formed  together  with  5-bromo-8-nitro- 
quinoline,  melting  at  146°,  on  nitration  of  5-bromoquinoline. 

5-Bromo-6-aminoquinoline  crystallises  in  charactex-istic,  silvery  leaf¬ 
lets  containing  2H20,  and  melts  at  83°,  or,  when  anhydrous,  at  127°. 
When  diazotised  and  reduced  with  stannous  chloride  in  hydrochloric 
acid  solution,  and  the  resulting  tin  salt  boiled  with  sodium  acetate  and 
copper  sulphate,  5-bromo-6-aminoquinoline  yields  a  product  which 
melts  at  48°  and  is  probably  5-bromoquinoline,  containing  small 
quantities  of  5-chloroquinoline.  On  nitration,  this  yields  a  product 
melting  at  136°  which,  when  reduced,  diazotised,  and  boiled  with 
cuprous  bromide,  yields  5  :  8-dibromoquinoline. 

5 : 6-Dibromoquinoline,  obtained  from  5-bromo-6-aminoquinoline, 
melts  at  80 — 81°;  it  is  formed  also  from  6-bromoquinoline  by  nitra¬ 
tion  and  reduction  and  boiling  the  product  with  cuprous  bromide.  It 
forms  a  crystalline  platinichloride ;  the  methiodide  crystallises  in 
slender,  yellow  needles  and  melts  at  250°. 

5  :  Q-Dibromo-S-nitroquinoline,  formed  from  5  :  6-dibromoquinoline, 
crystallises  in  yellow  needles  and  melts  at  196°. 

The  constitution  of  Claus’  dibromoquinoline,  melting  at  135°  (Abstr., 
1896,  i,  254),  remains  to  be  determined.  G-.  Y. 
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3-Phenylcinchonic  Acid.  H.  Hubner  ( Ber .,  1906,  39,  983 — 985). 
— Potassium  3-phenylcinchonate  is  prepared  by  heating  2  mols.  of  isatin 
and  1  mol.  of  phenylacetaldoxime  in  an  excess  of  concentrated  aqueous 
potassium  hydroxide  on  the  water-bath  for  twelve  hours.  The  acid, 


c6h4< 


c(co2H):cph 
N  =  =CH 


,  crystallises  in  microscopic  cubes  or  short  prisms, 


melts  at  273°,,  is  sparingly  soluble  in  glacial  acetic  acid  or  acetone,  and 
is  almost  insoluble  in  other  organic  solvents.  The  sodium  salt  forms 
glistening  crystals  ;  the  silver  salt,  Cir,H10O2NAg,  was  analysed  ;  the  sul¬ 
phate  forms  long,  transparent  needles;  the  chromate,  (C16Hn02lSr)2Cr03, 
is  obtained  as  a  dark  yellow  powder.  When  -treated  with  thionyi 
chloride,  the  acid  forms  a  sparingly  soluble,  crystalline  product,  which 
is  probably  the  hydrochloride  of  the  acid  chloride ;  this  reacts  with 
methyl  alcohol,  ammonia,  aniline,  or  hydrazine  to  form  the  following 
substances :  the  methyl  ester,  C9NH5Ph’C02Me,  crystallises  in  white 
needles  and  melts  at  73°;  the  amide,  C9NH5Ph*C(>NPI2,  forms  a 
microcrystalline  powder  and  melts  at  274°  ;  the  anilide,  C22H16ON2, 
crystallises  in  needles  and  melts  at  222°  ;  th ehydrazide,  C16H130N3,H20, 
crystallises  in  long,  hexagonal  plates  and  melts  at  154°.  G.  Y. 


Derivatives  of  5-Phenylacridine.  I.  Albert  E.  Dunstan  and 
Robert  O’F.  Oakley  (Per.,  1906,  39,  977 — 980). — The  chromate  of 
5-phenylacridine  (Bernthsen,  Abstr.,  1883,  580),  (C19H13lSr)2H20r04, 
forms  a  voluminous,  yellow  precipitate. 

2  : 8- Diamino-5 -phenylacridine,  C19H15N3,  obtained  by  reducing 
2  : 8-dinitro-5-phenylacridine  (Bernthsen,  Ber.,  1884,  1356)  with 
stannous  chloride  in  alcoholic  hydrochloric  acid,  crystallises  in  nodular 
aggregates,  and  is  darker  coloured  than  chrysaniline.  The  picrate, 
C10H15N3(Cf)H3O7N3)3,  the  plutinichloride,  C19H15N3,H2PtCl6,  and  the 
dichromate,  (C19bI15N’3)2,H2Cr.207,  were  analysed;  the  diacetyl  deriv¬ 
ative  is  orange-yellow,  and  forms  a  methiodide  which  dissolves  in 
methyl  alcohol  to  a  red  solution.  G.  Y. 


Derivatives  of  5-Phenylacridine.  II.  Halogen  Derivatives 
of  the  Acridine  Group.  Albert  E.  Dunstan  and  Robert  O’F. 
Oakley  (Ber.,  1906,  39,  981 — 982). — Bromination  of  5-phenylacridine 
leads  to  the  formation  of  a  monobromo- derivative,  C19H12lSrBr,  which 
crystallises  in  yellow  needles,  has  no  constant  melting  point,  and  does 
not  form  fluorescent  solutions  ;  with  an  excess  of  bromine  in  presence 
of  iodine,  a  tribromo- derivative,  C19H10NBr3,  crystallising  in  brown 
needles,  is  formed. 

The  action  of  chlorine  on  5-phenylacridine  in  chloroform  solution 
leads  to  the  formation  of  a  fluorescent,  yellow  solution  which  slowly 
deposits  the  cTic^oro-derivative,  CI9HnhiCl2,  in  needles;  this  is  ob¬ 
tained  also  as  a  yellow,  voluminous  precipitate  when  5-phenylacridine 
is  chlorinated  with  bleaching  powder.  G.  Y. 


Products  of  the  Condensation  of  Rhodanic  Acid  with 
Aldehydes.  Guido  Bargellini  (Atti  R.  Accad.  Lincei,  1906,  [v], 
15,  i,  35 — 43.  Compare  Zipser,  Abstr.,  1903,  i,  273,  and  Andreasch 
and  Zipser,  Abstr.,  1903,  i,  855). — The  condensation  products  described 
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by  the  author  were  prepared  by  heating  rhodanio  acid  and  an  aldehyde 
in  alcoholic  solution  with  sulphuric  or  hydrochloric  acid. 

The  salicylidene  compound  melts  and  decomposes  at  218 — 219°; 
Zipser  ( loc .  cit.)  gave  200°  as  the  melting  point. 

g _ Q  g 

m -Hydroxybenzylidenerhodanic  acid ,  OH*C6H  •CH!C<^’  „  I  ,  crys- 

tallises  from  aqueous  alcohol  in  greenish-yellow  needles  melting  at 
244 — 245°  and  dissolves  readily  in  alcohol,  acetic  acid,  ethyl  acetate, 
or  acetone,  and  to  a  slight  extent  in  benzene  or  chloroform. 

p -Hydroxybenzylidenerhodanic  acid,  C10H7O2NS2,  crystallises  from 
aqueous  alcohol  in  reddish-yellow  needles  which  begin  to  melt  and 
decompose  at  260°  and  dissolves  readily  in  ethyl  or  amyl  alcohol, 
acetic  acid,  ethyl  acetate,  ether,  or  acetone,  and  to  a  less  extent  in 
benzene  or  chloroform. 

2-Hydroxy-5-metkylbenzylidenerhodanic  acid, 

g _ no 

oh-c,h,M8-oh:c<00i:^h, 


prepared  from  rhodanic  acid  and  jo-homosalicylaldehyde,  crystallises 
from  aqueous  alcohol  in  litharge-yellow  needles  melting  and  decom¬ 
posing  at  217 — 218°,  and  dissolves  readily  in  alcohol,  acetic  acid, 
ethyl  acetate,  ether,  or  acetone,  and  moderately  so  in  benzene  or 
chloroform. 

4:-IIydroxy-3-methoxybenzylidenerhodanic  acid,  CnH903NS2,  prepared 
from  rhodanic  acid  and  vanillin,  crystallises  from  acetic  acid  in  lemon- 
yellow  needles  melting  at  227 — 230°,  and  dissolves  moderately  well  in 
alcohol,  ethyl  acetate,  or  acetone,  and  sparingly  in  ether,  benzene,  or 
chloroform. 

3  :  4-Methylenedioxybenzylidenerhodanic  acid  begins  to  turn  brown 
at  256°,  and  at  258°  is  converted  into  a  semi-fused,  black  mass  (com¬ 
pare  Andreasch  and  Zipser,  loc.  cit.). 

Cinnamylidenerhodanic  acid  melts  at  220 — 221°;  according  to 
Zipser  (loc.  cit.),  it  melts  and  decomposes  at  208 — 21 1°.  By  the  action 
of  bromine  in  chloroform  solution  it  is  converted  into  a  yellowish- 
white  compound  melting  and  decomposing  at  about  160°. 


QJJ Q  g Qg 

Furfur ylidenerhodanic  acid,  ji  I  ,  crystallises 

Gxi*Cxi  CU’-Nli 

from  alcohol  in  yellowish-orange  needles,  commencing  to  melt  and 
decompose  at  220°,  and  completely  changing  to  a  black  liquid  at  230° ; 
it  dissolves  readily  in  acetic  acid,  acetone,  ether,  or  chloroform,  and 
sparingly  in  benzene.  T.  H.  P. 


Action  of  Grignard’s  Reagents  on  Michler’s  Ketone.  Martin 
Freund  and  Fritz  Mayer  (Ber.,  1906,  39,  1117 — 1119.  Compare 
Klages,  Abstr.,  1902,  i,  666). — The  action  of  magnesium  methyl  iodide 
on  Michler’s  ketone  leads  to  the  formation  of  tetramethyldiaminodi- 
phenylethylene,  CHTo’C(G6H4*NMe2)2,  which  crystallises  in  glistening 
leaflets,  melts  at  115 — 117°,  and  is  reduced  by  red  phosphorus  and 
hydriodic  acid  to  tetramethyldiaminodiphenylethane.  Tetramethyl- 
diaminodiphenylpropylene,  C  H  M  e  I C  (  C  0  H  4  •  In M e2  )  2 ,  forms  small,  greenish- 
yellow  needles,  melts  at  99 — 100°,  and  is  reduced  to  tetramethyldiamino- 
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diphenylpropane,  CH2Me,CH(OfiH4,NMe2)2,  which  crystallises  in  white 
needles  and  melts  at  50 — 51°.  C.  S. 

Action  of  Secondary  Asymmetric  Hydrazines  on  Sugar.  III. 

Rudolf  0 fner  (Monatsh.,  1906,  27,  75 — 80.  Compare  Abstr.,  1905, 
i,  158,  937). — The  osazone,  C22Ha0O4N4,  is  formed  in  a  few  minutes  by 
the  action  of  as-phenylethylhydrazine  on  lsevulose  in  alcohol  acetic  acid 
solution,  or  is  obtained  in  a  yield  of  55 — 60  per  cent,  of  the  theoretical 
when  dextrose  is  digested  with  the  hydrazine  in  alcohol  acetic  acid  solu¬ 
tion  in  a  closed  vessel  for  twenty  hours  at  the  laboratory  temperature  ; 
it  crystallises  from  ethyl  acetate  in  slender,  lemon-yellow  needles  and 
melts  at  143°. 

The  phenylethylhydrazone,  C14H2205No,  formed  by  the  action  of  as- 
phenylethylhydrazine  on  dextrose  in  boiling  alcoholic  solution, 
crystallises  from  ethyl  alcohol  in  slender,  white  needles,  which  contain 
C2H60,  sinter  at  80°,  and  melt  at  116 — 118°,  or  from  methyl  alcohol 
in  small  plates  which  contain  ^CH40  and  melt  at  112 — 116°. 

G.  Y. 

Pyrazole  Derivatives.  Gaetano  Minunni  and  Guido  Lazzarini 
(Atti  R.  Accctd.  Lincei,  1906,  [v],-15,  i,  19 — 24.  Compare  Abstr., 
this  vol.,  i,  114). — Ethyl  1  : 3-diphenyl-5-methylpyrazole-4-carboxylate, 
already  obtained  by  Knorr  and  Blank  (Abstr.,  1885,  810),  maybe 
more  readily  prepared  by  the  action  of  ethyl  acetoacetate  on  benzal- 
dehydephenylhydrazone. 

Ethyl  1  -phenyl-3 -m.-nitrophenyl-5-methylpyrazole- i-carboxylate, 

N  —  C’CgH.'NOg 
CMeiC-COgEt  ’ 
prepared  by  the  condensation  of  m-nitrobenzaldehydephenylhydrazone 
with  ethyl  acetoacetate  in  presence  of  zinc  chloride,  crystallises  from 
alcohol  in  slender,  colourless  needles  melting  at  105’5 — 106-5°  and  is 
sparingly  soluble  in  light  petroleum,  more  readily  in  ether  or  amyl 
alcohol,  and  very  readily  in  benzene,  ethyl  acetate,  or  chloroform.  The 
free  acid,  Cl7H1304N3,  crystallises  from  benzene  with  ^C6H6  in  rosettes 
of  slender,  white  needles  melting  and  decomposing  at  207 — 208°  and 
dissolves  in  alcohol  or  chloroform  and,  to  a  slight  extent,  in  ether. 

Ethyl  l-phenyl-3-p-nitrophenyl-5-methylpyrazole-4:-carboxylate, 

C19Hl704N3, 

prepared  from  jo-nitrobenzaldehydephenylhydrazone  and  ethyl  aceto¬ 
acetate,  crystallises  from  alcohol  in  small,  yellow  needles  melting  at 
107 — 108°  and  dissolves  sparingly  in  ether  and  readily  in  acetone  or 
chloroform.  The  corresponding  acid,  Cl7H1304N3,  crystallises  from 
benzene  with  ^C6H6  in  tufts  of  slender,  white  needles  melting  and 
decomposing  at  209 ‘5 — 210°  and  dissolves  slightly  in  ether  and  readily 
in  alcohol  or  acetone.  T.  H.  P. 

Quinazolines  from  o-Amino-?w-xylyl-p-toluidine.  Reinhold 
von  Walther  and  R.  Bamberg  (J.  pr.  Chem.,  1906,  [ii],  73,  209 — 228. 
Compare  Abstr.,  1905,  i,  298). — 3-p -Tolyl-6 -methyl-3  :  4- dihydroquinazo - 

,  is  obtained  by  boiling  o-amino-m-xylyl- 
7H7. 


7.  ^  „  .N=CH 

hne,  C!#HsMc<GH2^.c 
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jo-toluidine  with  ethyl  o-formate,  or  with  80  per  cent,  formic  acid,  in 
a  reflux  apparatus  ;  it  crystallises  in  white,  hexagonal  leaflets,  melts 
at  158°,  and  is  readily  soluble  in  benzene,  chloroform,  alcohol,  or  ether. 
The  hydrochloride ,  C16H16N2,HC1,3H20,  crystallises  in  white  needles, 
loses  3H20  at  130°,  and,  when  anhydrous,  melts  at  212°;  the  nitrate 
crystallises  in  long,  slightly  yellow  needles,  melts  at  95°,  and  is 
decomposed  at  170°;  the  picrate,  C22H1907N5,  forms  orange-yellow 
needles  and  melts  at  201°  ;  the  platinichloride,  (C16HlfiN2)2,H2PtCl8, 
crystallises  in  sheaves  of  yellow  needles  and  melts  at  202°. 

With  bromine  in  absolute  alcoholic  solution,  the  base  forms  the 


additive  compound,  C8H3Me<^ 


,NBr  *CH 


which  crystallises  in  red 


'CH2-N-C7H7’ 

needles,  and  from  which  the  base  is  re-formed  on  successive  treatment 
with  sulphur  dioxide  and  potassium  hydroxide  in  alcoholic  solution. 
With  iodine  in  alcoholic  solution,  the  base  yields  the  product 

C6H3  l  Ie<CH2«N  •  C7H7,HI’ 

which  forms  red  crystals  having  a  metallic  lustre,  and  decomposed  by 
sulphur  dioxide  in  alcoholic  solution. 

3-p-Tolyl-Q-methyl-l  :  2  :  3  :  A-tetrahydroquinazoline, 

JSTH-CIL 

Cf,H3Me<CH2-N-C7H7’ 

is  prepared  by  reducing  the  dihydro-base  with  absolute  alcohol  and 
sodium;  it  crystallises  in  white  needles,  melts  at  138°,  and  is  readily 
soluble  in  benzene  or  chloroform,  but  only  moderately  so  in  alcohol  or 
ether.  The  hydrochloride  crystallises  in  white  cubes,  the  nitrate  in 
long,  yellow  needles,  and  the  sulphate  in  small,  white  needles ;  the 
platinichloride,  (C18HiaN2)2,H2PtCl0,  separates  from  glacial  acetic  acid 
in  stout,  yellow  needles,  or  from  alcohol  in  microscopic,  brown  crystals, 
and  melts  at  203 — 205° ;  the  picrate,  C22H2107lSr5,  crystallises  in 
orange-yellow  needles,  becomes  red  on  exposure  to  air,  and  melts  at 
200°. 


The  action  of  methyl  iodide  and  methyl  alcohol  on  the  tetrahydro- 
base  in  a  sealed  tube  at  100°  leads  to  the  formation  of  3-p-tolyl-\  :  6- 

dim, ethyl- 1  :  2  :  3  :  4 -tetrahydroquinazoline,  C8U3Me<^\  I  2  , 

pi  * 

which  crystallises  in  rhombic  plates  and  melts  at  155°.  The  hydro¬ 
chloride  forms  quadratic  plates,  and  the  platinichloride  sheaves  of 
crystals. 

o-Acetylamino-m-xylyl-p-acetotoluidide, 

NH  Ac  *  CgHgMe  •  GH2  *  N  Ac  *  C8H3Me, 
formed  by  heating  o-amino-ra-xylyl-p-toluidine  with  acetic  anhydride 
on  the  water-bath,  crystallises  in  hexagonal  leaflets,  melts  at  135°,  and 
when  boiled  with  dilute  hydrochloric  or  sulphuric  acid,  or  heated  with 
dilute  hydrochloric  acid  under  pressure  at  160°,  is  hydrolysed  with 
formation  of  the  base. 

S-p-Tolyl-2  :  Q-dimethyl-3  :  i-dihydroquinazoline, 

nrr™  .N=CMe 
C6H3Me<  i 
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is  formed  when  o-amino-m-xylyl-p-toluidine  is  heated  with  acetimino- 
ether  in  benzene  solution ;  it  crystallises  from  light  petroleum  in 
nodular  aggregates  of  large,  stout  crystals  and  melts  at  89 — 93°. 
The  hydrochloride  crystallises  in  transparent,  quadratic  leaflets  and 
melts  at  261° ;  the  platinichloride  forms  sheaves  of  orange-yellow 
needles  melting  at  235°,  or  quadratic  leaflets  melting  and  decomposing 
at  207°. 

2-Keto-3-p-tolyl-Q-methyl-\  :  2  :  3  : 4 -tetrahydroqumazoline, 

>NH-C  0 

°6  3  Ie<CH2-N-C7H7’ 

is  obtained  (1)  by  heating  o-amino-m-xylyl-p-toluidine  with  carbamide 
at  about  150°,  or  (2)  by  passing  carbonyl  chloride  into  a  solution  of 
the  p-toluidine  derivative  in  benzene ;  it  crystallises  in  white  needles, 
melts  at  238 — 240°,  and  is  readily  soluble  in  hot  alcohol,  ethyl 
acetate,  or  benzene. 

The  dicarbamide  derivative, 

NH2-C0*NH-C6H3Me-CH2-N(C7H7)-00-NH2, 
formed  by  the  action  of  potassium  cyanate  on  o-amino-m-xylyl-y>- 
toluidine  in  hydrochloric  acid  solution,  is  obtained  as  a  white,  crystal¬ 
line  powder  and  melts  and  decomposes  forming  the  keto-tetrahydro- 
quinazoline  at  219°. 

2-Thion-3-p-tolyl-6-methyl-\  :  2  :  3  :  i-tetrahydroquinazoline, 

^NH-CS 

°6  3  e<^CH2-N-C7H/ 

prepared  by  heating  o-amino-ra-xylyl-^-toluidine  with  carbon  di¬ 
sulphide  and  flowers  of  sulphur  in  absolute  alcohol  in  a  sealed  tube 
at  130 — 160°,  is  obtained  in  a  yield  of  83  per  cent,  of  the  theoretical  ; 
it  crystallises  in  transparent,  hexagonal  leaflets,  becomes  yellow  at 
200°,  melts  at  258 — 260c,  and  forms  sparingly  soluble  salts.  When 
reduced  with  sodium  and  alcohol,  it  yields  the  tetrahydro-base  melting 
at  138°.  The  sulphate  forms  small,  twisted  needles  and  does  not 
melt  at  275°  ;  the  hydrochloride  crystallises  in  leaflets  and  melts  at 
220 — 225° ;  the  platinichloride  forms  microscopic,  orange-yellow 
crystals,  and  melts  and  decomposes  at  250°  ;  the  picrate  forms  trans¬ 
parent,  hexagonal,  yellow  plates  and  melts  at  240° ;  the  acetate 
crystallises  in  hexagonal  plates  and  melts  at  257° ;  the  oxalate 
crystallises  in  long,  white  needles  and  melts  at  247 — 252°. 

When  heated  with  methyl  iodide  and  methyl  alcohol  in  a  sealed 
tube  at  130°,  the  thiontetrahydroquinazoline  yields  the  additive 

,  nTrM  .NH-CS-Mel  ,  .  ,  x  . 
compound,  CgHgMe^^^.  i  ,  which  crystallises  in  yellow  prisms, 

commences  to  become  brown  at  255°,  melts  and  decomposes  at  260°, 
and  when  heated  with  70  per  cent,  alcohol  forms  ,2-methylthiol-3-\)- 

tolyl-Q-methyl-3 :  i-dihydroquinazoline,  C6H3Me<^  I  .  This 

'  "  Uxi2‘ JN  ,U7xi7 

crystallises  in  delicate,  white  leaflets,  or  small,  transparent  prisms 
and  melts  at  87° ;  the  sulphate  forms  long,  slender,  white  needles  and 
melts  at  208°  ;  the  hydrochloride  forms  short  spears  and  melts  at  258°  ; 
the  platinichloride  forms  microscopic,  stout  crystals  and  melts  at  222° ; 
the  picrate  forms  slender,  yellow  needles  and  melts  at  168°.  When 
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reduced  with  zinc  dust  and  dilute  sulphuric  acid,  the  methylthiol  base 
yields  3-jt?-tolyl-6-methyl-l  :  2  :  3  :  4-tetrahydroquinazoline,  melting  at 


138°. 


G.  Y. 


Action  of  Amyl  Nitrite  on  Oximes.  Hartwig  Franzen  and 
F.  Zimmermann  (J.  pr.  Chem.,  1906,  [ii],  73,  253 — 256.  Compare 
Minunni  and  Ciusa,  this  vol.,  i,  187). — The  action  of  amyl  nitrite  on 
benzaldoxime  in  ethereal  or  benzene  solution  leads  to  the  formation, 
(1)  when  cooled  by  ice,  of  benzaldoxime  peroxide,  which  melts  at  105°, 
together  with  benzaldehyde  and  benzoic  acid,  or,  (2)  when  heated,  of 
dibenzenylazoxime,  which  melts  at  108°. 

The  following  substances  are  formed  from  the  corresponding 
aldoximes  in  the  same  way. 

m-Nitrobenzaldoxime  peroxide  melts  at  124°;  di-m-nitrobenzenyl- 

0/q  jj  C1VN 

azoxime  melts  at  184°;  di-m-chlorobenzenylazoxime,  ,  6  4  i  , 

separates  from  benzene  as  a  white  precipitate  and  melts  at  115°; 
■p-methoxybenzaldoxime  peroxide,  02(NICH>C6H4*0Me)2,  crystallises  in 
glistening,  brown  leaflets  and  melts  at  119  ‘5°. 

The  action  of  ethyl  nitrite  on  benzaldoxime  and  />-methoxybenzald- 
oxime  in  ethereal  solution  leads  to  the  formation  of  benzaldoxime  and 
jt?-methoxybenzaldoxime  peroxides  respectively.  G.  Y. 

1-  Phenyl-  3 -hydroxy  phenyl-  5  -  methylpyrazole- 4 -carboxylic 
Acid  and  its  Lactone.  Gaetano  Minunni  and  G.  Lazzarini  (Atti 
R.  Accad.  Lincei,  1906,  [v],  15,  i,  136 — 138). — The  lactone  of  1  -phenyl- 
3  -hydroxyphenyl-b-vnethylpyrazoleA-carboxylic  acid, 

NMe<rN=YC3TSo 

^CMe:0 — CCT  ’ 

obtained  by  condensing  o-hydroxybenzaldehydephenylhydrazone  with 
ethyl  acetoacetate  in  presence  of  zinc  chloride,  crystallises  from 
alcohol  in  slender,  white  needles  melting  at  182 — 183°  and  dissolves 
sparingly  in  ether  or  benzene  and  readily  in  chloroform  or  acetone. 

When  heated  with  10  per  cent,  potassium  hydroxide  solution,  the 
lactone  is  converted  into  the  corresponding  acid, 

N==C‘C«H/OH 

NMe< 


'CMe 


c-co2h 


which  crystallises  from  alcohol  in  slender,  white  needles  melting  and 
decomposing  at  about  160°  and  dissolves  in  benzene  and  very  readily 
in  chloroform,  acetone,  or  ether.  T.  H.  P. 


5-Amino-4-ketodihydroquinazoline  and  5- Amino-4-keto-2- 
methyldihydroquinazoline.  Marston  T.  Bogert  and  Victor  J. 
Chambers  (J.  Amer.  Chem.  Soc.,  1906,  28,  207 — 213). — 5-AminoA- 
ketodihydroquinazoline  (5-amino-i-hydroxyquinazoline), 

CH*CH— =C-N— CH  CH-CH=C-N= CH 

ch-c(nh2):c*co-nh  or  ch-c(Nh2):c— c(OH):n  ’ 

prepared  by  the  action  of  stannous  chloride  on  5-nitro-4-ketodihydro- 
quinazoline  (Abstr.,  1905,  i,  613),  crystallises  in  long,  slender  needles 
with  1H20,  melts  at  235 — 236°  (corr.),  and  is  soluble  in  water, 
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alcohol,  acetone,  or  ethyl  acetate ;  it  dissolves  in  solutions  of  alkali 
hydroxides  and  is  reprecipitated  by  carbon  dioxide.  The  hydrochloride 
crystallises  in  needles ;  the  platinichloride  crystallises  with  2H20. 
The  dibromo- derivative,  obtained  as  a  flocculent  precipitate  by  adding 
bromine  water  to  a  warm  aqueous  solution  of  the  quinazoline, 
gradually  darkens  on  exposure  to  light.  to-Acetylamino-k-ketodihydro- 
quinazoline  forms  colourless,  slender  needles,  melts  and  darkens  at 
285 — 286°  (corr.),  is  soluble  in  warm  acetone  or  alcohol,  and  yields  a 
bromo-derivative.  The  corresponding  benzoyl  derivative  crystallises 
in  white,  lustrous  needles  and  melts  at  263 — 264°  (corr.).  5 -Phenyl- 
carbamidoA-ketodihydroquinazoline,  obtained  by  the  action  of  phenyl- 
carbimide  on  the  aminoquinazoline,  forms  slender,  white  needles  and 
is  easily  soluble  in  warm  alcohol  and  slightly  so  in  warm  benzene ; 
when  heated,  it  melts  at  250 — 260°  with  formation  of  carbanilide  and 
a  substance  which  is  probably  the  symmetrical  diquinazolylcarbaniide, 


5-AminoA-keto-2-methyldihydroquinazoline , 

Cn-CH=C-N=CMe  CH- CH=C-N=  CMe 

ch-c(nh2):c-co-npi  or  ch-c(nh2):c-c(oh):n  ’ 

obtained  by  the  reduction  of  5-nitro-4-keto-2-methyldihydroquinazo- 
line  with  stannous  chloride,  forms  pale  reddish-brown  needles,  melts 
and  decomposes  at  295 — 310°,  slowly  darkens  on  exposure  to  light,  and 
is  soluble  in  alcohol,  acetone,  or  ethyl  acetate ;  it  dissolves  in  dilute 
alkali  hydroxides  and  is  reprecipitated  by  carbon  dioxide  or  dilute 
acids.  The  hydrochloride  and  platinichloride  were  obtained  as  crystal¬ 
line  precipitates.  E.  G. 

Thiazines.  Kobert  Gnehm  and  Felix  Kaufler  (. Ber .,  1906,  39, 
1016 — 1020.  Compare  Abstr.,  1904,  i,  687,  935  ;  Gnehm  and 
Schroter,  this  vol.,  i,  211  ;  Kehrmann,  Abstr.,  1902,  i,  566). — When 
heated  with  alcoholic  ammonia  in  a  sealed  tube  at  140 — 150°  for  four 
hours,  methylene-blue  hydrochloride  yields  as -dimethyl -leucothionine, 

NMe2,C6H3<^^^>C(3H3,NH2)  which  crystallises  from  light  petroleum 

in  green  needles,  melts  at  about  160°,  is  readily  soluble  in  benzene  or 
toluene,  and  is  rapidly  oxidised  by  air  to  as-dimethylthionine  ;  this  is 
identical  with  Form4nek’s  dye  (Abstr.,  1905,  ii,  217).  The  hydro¬ 
chloride,  C14H14N3SC1,  is  obtained  as  a  dark  blue,  crystalline  mass, 
and  is  readily  soluble  in  water,  forming  a  blue  solution  which  becomes 
red  on  addition  of  an  alkali  hydroxide,  or  in  boiling  methyl  or  ethyl 
alcohol,  forming  an  intensely  blue  solution  with  a  bluish-red 
fluorescence. 

When  heated  with  benzylamine  in  alcoholic  solution  at  130 — 140° 
under  pressure,  methylene-blue  forms  benzoylaminotetramethylthionine , 
which  is  isolated  in  the  form  of  its  iodide,  C23H05N4SI ;  this  forms  a 
violet  powder  with  metallic  lustre  ;  the  hydrochloride  is  readily  soluble 
in  water  or  alcohol,  forming  a  blue  solution,  the  absorption  spectrum 
of  which  resembles  that  of  methylene-blue ;  on  addition  of  an  alkali 
hydroxide  to  the  aqueous  solution,  a  reddish-violet  precipitate  is 
formed. 
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Successive  treatment  of  dimethylthionine  with  sodium  nitrite  and 
potassium  xanthate  in  hydrochloric  acid  solution  leads  to  the  forma¬ 
tion  of  the  thioncarbonate  of  thiazinemercaptan,  which  is  obtained  as  a 
violet  resin.  When  heated  with  80  per  cent,  sulphuric  acid  on  the 
water-bath,  this  evolves  carbonyl  sulphide  and  yields  a  bluish-black 
powder,  which  dissolves  in  sodium  sulphite  solution,  formiog  the 
/ewco-derivative  ;  when  warmed  with  this  solution,  washed,  and  exposed 
to  the  air,  cotton-wool  is  dyed  a  dull  blue.  G.  Y. 

Methylene-green.  Robert  Gnehm  and  E.  W alder  (Ber.,  1906, 
39,  1020 — 1022). — Methylene-green  (nitromethylene-blue)  is  formed 
by  the  action  of  sodium  nitrite,  nitrogen  trioxide,  nitric  oxide,  or  amyl 
nitrite  on  methylene-blue  in  dilate  sulphuric  or  nitric  acid  solution. 
The  nitrate,  C16H1702N4S*N03,  and  hydrobromide, 

C16H1702N4SBr,2H20, 

were  analysed.  G.  Y. 


3-Methylhypoxanthine.  "Wilhelm  Traube  and  Friedrich 
Winter  (Arch.  Pharni.,  1906,  244,  11 — 20). — Crystalline  4  amino-6- 
oxy-2 - thio -Z-methylpyrimidine  (i-amino-2-thio-3-methyluracil), 

nh<cs-nm“>c‘nh*  °r  NH<™l>c:NH’ 


is  obtained  by  boiling  a  solution  of  methylthiocarbamide  in  alcoholic 
sodium  ethoxide  with  ethyl  cyanoacetate.  When  a  solution  of  it  in 
normal  aqueous  sodium  hydroxide  is  mixed  with  sodium  nitrite  and 
a  large  excess  of  acetic  acid  is  added,  4:-imino-5-isonitroso-6-oxy-2- 


thio-3-methylpyrimidine, 


NH-CO— CIN-OH 
CS-NMe-CINH  ’ 


is  precipitated. 


This 


crystallises  in  violet-green  needles ;  its  salts  are  red,  and  the  ammonium 
salt  is  but  sparingly  soluble.  When  this  substance  is  added  gradually 
to  boiling  aqueous  yellow  ammonium  sulphide  and  the  liquid  filtered 
finally,  yellow  4  :  5-diamino-6-oxy-2-thiol-3*methylpyrimidine, 

N’CO — C'JSTHg 
SH-C-NMe-C*NH2’ 

crystallises  out  as  the  liquid  cools.  When  this  is  boiled  with  formic 
acid,  a  yellow  formyl  derivative  gradually  separates,  and  when  the 
potassium  salt  of  this,  C6H60N4SK,H20  (obtained  by  dissolving 
the  derivative  in  normal  aqueous  potassium  hydroxide  and  pre¬ 
cipitating  with  absolute  alcohol),  is  heated  at  250°,  water  is  lost 
and  crystalline  3 -methylthiohypoxanthine, 


N*CO — C'JSTEL  _ 

ii  ii 

SH-C-NMe-C— ’ 


is 

it 


formed.  When  this  is  warmed  with  25  per  cent,  nitric  acid, 
is  oxidised  to  crystalline  3-methylhypoxanthine, 


N — CO— C-NH 
CH-NMe-C—  N 


>CH. 


This  substance  dissolves  in  210  parts  of  water,  decomposes  without 
melting  when  heated,  forms  well-crystallised  salts  with  alkalis, 
dissolves  readily  in  dilute  mineral  acids,  and  forms  a  crystalline 
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platinichloride.  The  position  of  the  methyl  group  is  known  from  the 
fact  that  the  4-amino-6-oxy-2-thiomethylpyrimidine,  when  subjected  to 
prolonged  heating  with  aqueous  hydrogen  peroxide,  yields  a  product 
identified  as  4-amino-2  :  6-dihydroxy-3-methylpyrimidine  (Abstr.,  1901, 
i,  54).  C.  F.  B. 

Coupling  of  Benzidine  with  Aniline.  Diphenylbisdiazo- 
aminobenzene  and  Diphenylbisazoaminobenzene.  Leo  Vignon 
(Cornpt.  rend.,  1906,  142,  582 — 584). — When  benzidine  hydrochloride 
is  diazotised  and  treated  with  aniline,  dissolved  in  alcohol,  in  presence 
of  sodium  carbonate,  or  when  diazobenzene  chloride  reacts  with 
benzidine,  (1)  dissolved  in  cold  alcohol  in  presence  of  sodium  acetate,  or 
(2)  suspended  in  cold  acetic  acid,  diphenylbisdiazoaminobenzene, 

ClsH8(N2-NHPh)2, 

is  formed.  This  separates  from  benzene  in  yellowish-red  crystals,  melts 
at  180°,  and  is  decomposed  by  50  per  cent,  sulphuric  acid,  evolving  much 
nitrogen.  Its  constitution  was  established  by  its  hydrolysis  into 
aniline  and  y-dihydroxydiphenyl  by  boiling  it  with  dilute  sulphuric  acid 
for  fifteen  minutes.  When  warmed  with  aniline  and  a  small  quantity 
of  aniline  hydrochloride,  it  is  converted  into  diphenylbisazoamino¬ 
benzene,  C12H8(NH*N2Ph)2,  which  separates  from  alcohol  as  a  reddish- 
yellow  substance  and  melts  at  158 — 159°.  T.  A.  H. 

Estimation  of  the  Sugar  Group  in  Proteids.  Otto 
Krummachek,  ( Zeit .  Biol.,  1906,  47,  612 — 627). — The  views  held 
regarding  the  origin  of  glycogen  from  proteid  make  it  necessary  to 
estimate  the  reducing  substance  in  those  proteids  used  as  food  in  the 
experiments.  Witte’s  peptone  has  been  used  in  some  of  these  experi¬ 
ments  on  rabbits.  One  hundred  grams  of  dry  Witte’s  peptone  yielded 
2 ’53  grams  of  reducing  substance  reckoned  as  glucosamine.  Washed 
meat  yielded  0‘48  gram  per  cent,  reckoned  in  the  same  way.  The 
methods  employed  are  described  in  full,  and  a  large  section  of  the  paper 
is  devoted  to  the  study  of  the  reducing  power  of  glucosamine. 

W.  D.  H. 

Salts  of  Casein.  John  H.  Long  (J.  Amer.  Chem.  Soc.,  1906,  28, 
372 — 384). — The  equivalent  weights  of  the  casein  of  cow’s  milk  and 
of  goat’s  milk  have  been  determined  by  titration  with  A/10  alkali 
hydroxide  in  presence  of  phenolphthalein  and  have  been  found  to  be 
1124  and  1190  respectively.  The  greater  equivalent  weight  of  the 
casein  of  goat’s  milk  indicates  the  presence  of  a  small  additional  com¬ 
plex  in  the  molecule  or  of  some  small  group  not  readily  separated  in 
the  preparation  of  the  casein. 

The  electrical  conductivity  has  been  measured  of  solutions  of  the 
normal  acid  and  basic  sodium  salts,  the  normal  potassium  and 
ammonium  salts,  and  the  normal  and  acid  lithium  salts  of  the  casein 
of  cow’s  milk,  and  of  the  normal  sodium  and  potassium  salts  of  the 
casein  of  goat’s  milk,  and  it  has  been  found  that  the  conductivities  of 
the  two  forms  of  casein  for  equal  amounts  of  alkali  are  nearly  tbe 
same. 
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The  sodium  salt  of  the  casein  of  goat’s  milk  has  [a]D  -  105°  at  20°, 
which  is  slightly  larger  than  that  given  by  the  corresponding  salt  of 
the  casein  of  cow’s  milk  (compare  Abstr.,  1905,  ii,  498).  E.  G. 

Method  for  the  Study  of  Proteolytic  and  Gelatinolytic 
Enzymes.  Claudio  Fermi  (Arch.  Hygiene ,  1906,  55,  140 — 205). — The 
method  described  consists  in  estimating  the  exact  numerical  relation¬ 
ships  of  proteolytic  ferment  action  by  the  method  usually  known  as 
Mett’s  ;  the  tubes  are  filled  with  gelatin,  this  being  stated  to  be  more  sen¬ 
sitive  than  a  number  of  other  substances  tried.  In  relation  to  trypsin 
action,  the  sensitiveness  is  increased  by  making  the  gelatin  alkaline 
with  sodiuin  carbonate.  The  strength  of  the  gelatin  employed  and 
certain  other  factors  have  also  to  be  considered.  The  results  are  given 
in  numerous  tables.  The  paper  contains  a  discussion  on  the  question 
of  priority  in  the  use  of  the  method,  and  also  of  the  modification  of 
gelatin  plates  sometimes  employed.  W.  D.  H. 

Magnesium  Compound  of  Organic  Triphenylmethyl  Chloride. 
Preparation  of  Triphenylmethane  and  Triphenylacetic  Acid. 

Julius  Schmidlin  ( Ber .,  1906,  39,  628 — 636.  Compare  Sachs  and 
Ehrlich,  Abstr.,  1904,  i,  196  •  Gomberg  and  Cone,  Abstr.,  1905,  i,  641  ; 
Baeyer,  ibid.,  766.) — Magnesium  reacts  with  triphenylmethyl  chloride 
in  presence  of  iodine,  in  ethereal  solution  in  an  atmosphere  of  hydrogen, 
to  form  the  crystalline  compound,  CPh3*MgCJ,  part  of  which  remains 
dissolved  as  a  yellow  solution.  The  action  of  dry  air  on  the  magnesium 
compound  in  benzene  solution  leads  to  the  formation  of  triphenyl¬ 
methyl  peroxide.  When  heated  with  dilute  hydrochloric  acid  in  an 
atmosphere  of  hydrogen  in  a  reflux  apparatus,  the  ethereal  solution  of 
the  magnesium  compound  yields  triphenylcarbinol,  but  the  action  of  boil¬ 
ing  hydrochloric  acid  on  the  solid  magnesium  compound,  from  which 
the  ether  has  been  distilled,  leads  to  the  formation  of  triphenylmethane, 
which  is  obtained  in  a  yield  of  78  per  cent,  of  the  triphenylmethyl 
chloride  used.  As  triphenylmethyl  chloride  is  prepared  easily  in  good 
yields  by  Gomberg’s  method  (Abstr.,  1901,  i,  77,  374),  its  conversion 
by  means  of  its  magnesium  compound  into  triphenylmethane  is  the 
most  advantageous  method  for  the  preparation  of  triphenylmethane. 

Triphenylacetic  acid  is  formed,  together  with  small  quantities  of 
triphenylmethane,  by  the  action  of  carbon  dioxide  on  magnesium 
triphenylmethyl  chloride  in  ethereal  solution.  The  acid,  which  is 
obtained  in  a  yield  of  83  per  cent,  of  the  theoretical,  crystallises  from 
glacial  acetic  acid  in  long,  glistening,  white  prisms  and  melts,  de¬ 
composing  to  only  a  very  slight  extent,  at  264 — 265°.  G.  Y. 
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Symmetrical  Tertiary  a-Dinitroparaffins.  I  wan  I.  Bewad 
and  A.  Pirinsky  (Ber.,  1906,  39,  1231 — 1238). — The  bromo-derivatives 
of  secondary  nitroparaffins  react  readily  with  finely-divided  (molecular) 
silver,  either  with  or  without  the  addition  of  dry  ether,  yielding 
s-di-/Ier/. -nitroparaffins,  with  the  two  nitro-groups  attached  to  adjacent 
carbon  atoms,  2CBrRR'*N02  +  2Ag  =  2AgBr  +  N02,CRR',CRR',N02. 

A  65 — 70  per  cent,  yield  of  /3y-dinitro-/3y-dimethylbutane  ( s-tert .- 
dinitrohexane),  N02*CMe2*CMe2*N02,  may  be  obtained  from  /3-bromo- 
/Pnitropropane.  It  crystallises  from  benzene  in  colourless,  transparent 
plates  or  prisms,  melts  at  210  5 — 211 ‘5°,  is  insoluble  in  water  or  light 
petroleum,  and  dissolves  sparingly  in  ether.  When  gently  warmed,  it 
sublimes  ;  it  appears  to  be  identical  with  the  compounds  described  by 
Zelinsky  (J.  Russ.  phys.  chem.  Ges.,  1894,  26,  610)  and  by  Konowaloff 
(Abstr.,  1895,  i,  633).  When  reduced  with  tin  and  hydrochloric  acid, 
it  yields  the  corresponding  diamine.  The  hydrochloride , 
C6H12(NH2)2,2HC1, 

crystallises  from  dilute  alcohol  in  colourless  needles  and  decomposes  at 
310°.  The  plalinichloride,  C6H18N2PtCl6,2H20,  crystallises  in  orange- 
yellow  needles  or  plates  and  decomposes  at  280°.  The  ciurichloride, 
C6H16H2,2HAuCl4,4H20,  forms  large,  transparent,  yellow  prisms 
or  plates.  The  base  melts  at  about  100°  and  distils  at  147 — 149° 
under  740  mm.  pressure.  It  is  very  volatile  and  also  extremely 
hygroscopic,  and  dissolves  with  the  greatest  readiness  in  ether  or 
water.  Pinacolin  is  formed  when  an  aqueous  solution  of  the  nitrite 
of  the  base  is  distilled. 

y$-jDinilro-y?>-dimethylhexane  (s-tert. -a -dinitro-octane) , 
Is02*CIVIeEt'CMeEt,1702, 

crystallises  from  ether  in  small,  rectangular  plates,  melts  at  79 — 80°, 
sublimes  even  at  40°,  and  dissolves  readily  in  most  organic  solvents 
with  the  exception  of  light  petroleum.  The  corresponding  diamine 
yields  a  hydrochloride  which  begins  to  decompose  at  270°,  a  platini- 
chloride,  C8H29lSr2PtClG,5H20,  and  an  aurichloride, 
C8H20N2,2HAuOl4,2H2O, 

which,  in  the  anhydrous  form,  melts  and  decomposes  at  198 — 200°. 

J.  J.  S. 

Preparation  of  Aldehyde -free  Alcohol  for  Use  in  Oil  and 
Fat  Analysis.  Frederick  L.  Dunlop  (J.  Amer.  Chem.  Soc .,  1906,  28, 
395 — 398).— Mere  treatment  with  potassium  hydroxide  and  distilla¬ 
tion  does  not  lead  to  the  desired  result.  The  following  process  is 
therefore  recommended. 

To  1  litre  of  95  per  cent,  alcohol  are  added  P5  grams  of  silver  nitrate 
dissolved  in  3  c.c.  of  water.  To  this  are  then  added  very  slowly  3  grams 
of  potassium  hydroxide  dissolved  in  15  c.c.  of  hot  alcohol.  Without 
shaking,  the  liquid  is  allowed  to  remain  until  the  silver  precipitate  has 
completely  settled,  and  the  clear  liquid  is  then  submitted  to  distilla¬ 
tion,  when  a  perfectly  neutral  alcohol  free  from  aldehyde  is  obtained. 

L.  de  K. 
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Action  of  Organo-magnesium  Compounds  on  Croton- 
aldehyde.  Jean  Reif  ( Ber .,  1906,  1603 — 1604). — Magnesium  ethyl 
bromide  and  crotonaldehyde  in  ethereal  solution  yield  a  product 
from  which  A^-hexene-8-ol,  CHMeICH*CHEt-OH,  is  obtained  on  the 
addition  of  cold  dilute  sulphuric  acid.  The  alcohol  is  a  colourless, 
mobile  liquid,  and  distils  at  85 — 87°  under  120  mm.  pressure,  or 
at  133—134°  under  atmospheric  pressure.  The  acetate  distils  at 
153 — 155°,  the  chloride,  h-chloro-kP -hexene,  C(.HUC1,  at  122 — 126°, 
and  8  melhoxy- ^-hexene,  C7H140,  at  110 — 113°. 

From  magnesium  propyl  bromide,  A.P-heptene-8-ol,  CHMelCHPr’OH, 
is  formed ;  it  distils  at  152 — 154°,  or  at  104 — 105°  under  120  mm. 
pressure.  The  acetate ,  C9H1602,  distils  at  168 — 170°.  J.  J.  S. 

Derivatives  of  Pyrophosphoric  Acid.  Jacques  Cavalier 
( Compt .  rencl.,  1906,  142,  885 — 887.  Compare  Abstr.,  1904,  ii,  658). 
— Ethyl,  w-propyl,  -isopropyl,  w-butyl,  amyl,  and  ally  1  pyrophosphates 
have  been  prepared  by  the  action  of  silver  pyrophosphate  on  the  corre¬ 
sponding  alkyl  iodide.  The  esters  are  liquid  at  the  ordinary  tempera¬ 
ture,  decompose  when  heated,  and  cannot  be  distilled.  They  are  soluble 
in  benzene,  carbon  disulphide,  carbon  tetrachloride,  and  ether.  Ethyl 
pyrophosphate  is  also  soluble  in  water,  but  the  solution  has  a  strongly 
acid  reaction,  indicating  either  hydrolysis  or  formation  of  an  ortho- 
phosphoric  derivative.  The  cryoscopic  determination  of  the  molecular 
weights  of  the  esters  in  benzene  solution  gave  values  corresponding 
with  the  formula  R4R207.  In  the  case  of  the  tsopropyl  and  ally!  esters, 
which  were  obviously  impure,  the  molecular  weight  values  were 
greater  than  those  required  by  theory.  H.  M.  D. 

Composition  of  Petroleum.  Sulphur  Compounds  and  Un¬ 
saturated  Hydrocarbons  in  Canadian  Petroleum.  Charles  F, 
Mabery  and  William  O.  Quayle  ( Amer .  Chem.  J.,  1906,  35,  404 — 432. 
Compare  Mabery  and  Smith,  Abstr.,  1891,  1172). — A  series  of  sulphur 
compounds  has  been  isolated  from  Canadian  petroleum  by  fractional 
distillation  and  subsequent  treatment  with  alcoholic  mercuric  chloride. 
The  mercuric  chloride  precipitates  are  obtained  in  the  crystalline  form 
from  the  lower  fractions  and  as  viscous  or  oily  masses  from  the  less 
volatile  portions.  The  sulphur  compounds  are  regenerated  from  the 
mercuric  chloride  precipitates  by  means  of  hydrogen  sulphide  and  are 
further  purified  by  fractional  distillation.  The  substances  are 
members  of  a  new  series  for  which  the  name  “  thiophan  ”  is  suggested. 
They  combine  with  chloroplatinic  acid  with  formation  of  heavy,  viscous 
oils.  When  the  thiophans  are  heated  with  ethyl  iodide  in  a  sealed 
tube,  additive  compounds,  CnH2»S,EtI,  are  formed,  which  crystallise  in 
small  prisms  and,  when  warmed  with  silver  oxide  and  water,  are  con¬ 
verted  into  the  corresponding  hydroxides,  which  have  an  alkaline 
reaction.  The  thiophans  combine  violently  with  bromine  with 
evolution  of  a  quantity  of  hydrogen  bromide  equivalent  to  that  of  the 
bromine  added,  and  are  readily  oxidised  by  potassium  permanganate 
or  chromic  acid  with  formation  of  sulphones.  In  empirical  composition, 
the  thiophans  correspond  with  hydrothiophens  which  have  not  hitherto 
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been  synthesised,  but  their  constitution  has  not  yet  been  established. 
The  following  compounds  have  been  isolated. 

Heptylthiophan,  C7H14S,  boils  at  74 — 76°  under  50  mm.  or  at 
158 — 160°  under  750  mm.  pressure,  has  a  sp.  gr.  0,8878  at  20°,  and 
rip  T468. 

Oclylthiophan,  CgHieS,  boils  at  81 — 83°  under  50  mm.  or  at 
167 — 169°  under  atmospheric  pressure,  has  a  sp.  gr.  0‘8929  at  20°,  and 
wD  1-4860. 

iso Octylthiophan  boils  at  94 — 96°  under  50  mm.  or  at  183 — 185° 
under  atmospheric  pressure,  and  has  a  sp.  gr.  0‘8937  at  20°. 

Nonylthiophan,  C9HlgS,  boils  at  106 — 108°  under  50  mm.  or  at 
193—195°  under  atmospheric  pressure,  has  a  sp.  gr.  0  8997  at  20°,  and 
n»  1-4746. 

Decylthiophan,  C10H20S,  boils  at  114 — 116°  under  50  mm.  or  at 
207 — 209°  under  750  mm.  pressure,  has  a  sp.  gr.  0’9074  at  20°,  and 

1-4766. 

Undecylthiophan ,  CnH22S,  boils  at  128 — 130°  under  50  mm. 
pressure,  has  a  sp.  gr.  0'9 147  at  20°,  and  nD  T480. 

Tetradecylthiophan,  C14H2gS,  boils  at  168 — 170°  under  50  mm. 
or  at  266 — 268°  under  750  mm.  pressure,  has  a  sp.  gr.  0’9208  at  20°, 
and  «D  T4892. 

Hexadecylthiophan,  C1(5H32S,  boils  at  184 — 186°  under  50  mm.  or  at 
283 — 285°  under  750  mm.  pressure,  has  a  sp.  gr.  0-9222  and 
?iD  1*4903. 

Octadecylthiophan,  C18H30S,  boils  at  198 — 202°  under  50  mm.  and  at 
290 — 295°  under  atmospheric  pressure,  has  a  sp.  gr.  0  9235  at  20°,  and 
rcD  1-4977. 

The  following  sulphones  have  been  prepared.  Hexylthiophansulphone, 
C6H12S02,  is  a  thick,  viscous  oil,  which  has  a  sweet  taste  and  odour. 
Heptylthiophansulphone ,  C7Hl4S02,  is  a  thick,  heavy  oil,  which  has  a 
sp.  gr.  I'll 38  at  20°.  Octylthiophansulplione,  C8H10SO2,  has  a  sp.  gr. 
1-1142  at  20°.  Nonylthiophansulphone,  C9H]gS02,  has  a  sp.  gr.  1-1161 
at  20°.  Undecylthiophansulphone,  C11H22S02,  has  a  sweet,  pleasant 
odour  and  a  sp.  gr.  1-1126  at  20°.  Dodecylthiopliansulphone,  C12H24S02, 
obtained  by  the  action  of  potassium  permanganate  on  the  distillate 
boiling  at  142 — 144°  under  50  mm.  pressure,  has  a  sp.  gr.  1T372 
at  20°. 

Canadian  petroleum  contains  a  small  proportion  of  unsaturated 
hydrocarbons,  probably  of  the  ethylene  series.  These  compounds 
were  identified  by  converting  them  into  the  corresponding  alkyl 
bromides  by  heating  them  wfith  fuming  bydrobromic  acid.  The 
fraction  boiling  at  70 — 80°  under  atmospheric  pressure  yielded  a  hexyl 
bromide  which  boiled  at  62 — 65°  under  50  mm.  pressure.  The  fraction 
boiling  at  98 — 102°  under  atmospheric  pressure  furnished  a  heptyl 
bromide  which  boiled  at  76 — 80°  under  50  mm.  pressure  and  had  a 
sp.  gr.  1-1601.  The  fraction  boiling  at  118 — 119°  under  atmospheric 
pressure  gave  an  octyl  bromide  which  boiled  at  93 — 95°  under  50  mm. 
pressure  and  had  a  sp.  gr.  1*1836.  The  fraction  boiling  at  140 — 141° 
under  atmospheric  pressure  yielded  a  nonyl  bromide  which  boiled  at 
110 — 113°  under  50  mm.  pressure  and  had  a  sp.  gr.  T2084. 

Canadian  petroleum  also  contains  other  hydrocarbons  which  differ 
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in  odour  and  in  other  respects  from  those  hitherto  identified  in 
petroleum,  and  are  possibly  terpenes.  E.  G. 

Dehydration  of  /?-Hydroxy-/LAlkylpivalic  Esters.  Alfred  P. 
Courtot  (Bull.  Soc.  chim.,  1906,  [iii],  35,  217 — 223.  Compare  this 
vol.,  i,  230). — Ethyl  hydroxyethylpivcdate  (ethyl  /3-hydroxy-aa-di- 
methylvalerate),  prepared  by  condensing  propaldehyde  with  ethyl 
bromoisobutyrate,  is  a  viscous  liquid  of  pleasant  odour  and  boils  at 
106°  under  20  mm.  pressure.  The  acetyl  derivative  boils  at  127 — 128° 
under  37  mm.  pressure.  The  free  acid,  0H*CHEt*CMe2*C02H, 
crystallises  from  boiling  ether,  melts  at  94°,  and  boils  at  15(J — 151° 
under  15  mm.  pressure.  The  calcium  and  copper  salts  are  crystalline. 
The  phenylcarbamate  crystallises  from  boiling  water  in  long  needles, 
melts  at  100 — 101°,  and  is  insoluble  in  benzene  or  light  petroleum. 
When  ethyl  /3-hydroxy-aa-dimethylvalerate,  dissolved  in  benzene,  is 
treated  with  phosphoric  oxide,  it  yields  ethyl  aa-dimethylpropenylacetate 
[aa- dimethyl- -pentenoate\,  CHMelCH'CMeg’COgEt,  and  aa-dimethyl- 
valerolactone.  The  former  is  a  colourless,  mobile  liquid  of  pleasant 
odour  and  boils  at  162°.  The  free  acid,  identical  with  Perkin  and 
Smith’s  crotonyldimethylacetic  acid  (Trans.,  1904,  85,  156),  melts  at 
—  17°  to  a  mobile  liquid  and  boils  at  119°  under  24  mm.  pressure. 
The  calcium,  leadj ,  and  zinc  salts  are  crystalline.  The  benzylamine 
salt  crystallises  from  ether  and  melts  at  90°.  The  amide  of  the  acid 
crystallises  from  a  mixture  of  ether  and  light  petroleum  in  silky 
spangles  and  melts  at  88°,  the  anilide  forms  long  needles  from  light 
petroleum  and  melts  at  56°,  the  phenylhy  dr  azide  crystallises  from  ether 
and  melts  at  125 — 126°,  and  the  benzylamide,  obtained  by  heating 
molecular  proportions  of  the  acid  and  benzylamine  at  180°  for  six 
hours,  is  a  viscous  liquid  and  boils  at  190°  under  20  mm.  pressure. 
The  chloride  of  the  acid  is  a  mobile  liquid  and  boils  at  56°  under  21 
mm.  pressure.  On  reduction,  dimethyl-A^-pentenoic  acid  yields  the 
corresponding  ftfi-dimethyl-&.y-pentenol,*  CH.MeICH,CiVle2,CH2,OEr,  a 
liquid  of  pleasant  odour  boiling  at  150°.  The  acetyl  derivative 
boils  at  167 — 168°.  /LBromo-aa-dimethylvalerolactone,  obtained  by 
brominating  dimethylhexenoic  acid  in  chloroform,  crystallises  from 
ether,  melts  at  90°,  and  boils  at  120°  under  20  mm.  pressure  (compare 
Perkin  and  Smith,  loc.  cit.).  T.  A.  H. 

Antimony  Derivatives  of  Thioglycollic  Acid.  Ludwig  Ram- 
berg  (Ber.,  1906,  39,  1356  — 1358). — The  compound 

C02H-CH2S-Sb<°'?^ 

(compare  Klason  and  Carlson,  this  vol.,  i,  232)  is  a  moderately  strong 
acid,  but  cannot  be  estimated  volumetrically,  as  the  end  reaction  is  not 
sharp  on  account  of  partial  hydrolysis  of  the  internal  ester.  The 
sodium,  potassium,  and  barium  salts  are  described.  The  antimony 
cannot  be  estimated  by  electrolysis,  but  it  is  completely  precipitated 
by  hydrogen  sulphide  from  a  solution  of  the  sodium  salt.  C.  S. 

Characteristic  Reaction  of  Ethyl  Glyoxylate.  Action  of 
Ammonia  on  the  Ester  and  its  Derivatives.  Louis  J.  Simon 
and  G.  Chavanne  ( Compt .  rend.,  1906,  142,  930 — 933). — When  ethyl 
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glyoxylate  is  heated  with  aqueous  ammonia,  a  coloured  substance  with 
strong  tinctorial  properties  is  formed  in  accordance  with  the  equation 
2C0H*C02Et  +  3NH3  —  2C2H5OH  +  04H904N3.  The  substance  is  black 
in  colour,  slightly  soluble  in  water,  insoluble  in  alcohol  ;  it  dissolves 
in  ammonia  and  in  solutions  of  the  alkali  hydroxides  and  carbonates 
with  a  deep  red  coloration.  The  formation  of  a  coloured  substance 
appears  to  be  quite  characteristic  of  ethyl  glyoxylate ;  it  does  not  take 
place  with  the  esters  of  acids  closely  related  to  glyoxylic  nor  with 
glyoxylic  acid  itself.  The  authors  suggest  that  the  coloured  substance 

is  the  ammonium  salt  of  the  compound  0  H  •  C  qjQ^>  0  H  *  OH , 

formed  by  condensation  of  two  molecules  of  glyoxylamide.  H.  M.  D. 


Camphoric  Acid.  XV.  Certain  Derivatives  of  Amino- 
lauronic  Acid.  William  A.  Noyes  and  Rene  be  M.  Taveau 
(Amer.  Chem.  J.,  1906,  35,  379 — 386.  Compare  Abstr.,  1904,  i, 
807). — When  the  nitroso-derivative  of  aminolauronic  anhydride  (1 
mol.)  is  boiled  with  aqueous  10  per  cent,  sodium  hydroxide  (T5  mols.), 
the  following  substances  are  produced  :  hydrocarbon,  C8HJ4,  27  8  per 
cent.;  isocampholactone,  21 '4  per  cent.;  an  unsaturated  acid, 
C8H13*C02H,  6-6  per  cent.;  liquid  acids,  probably  consisting  largely 
of  y-lauronolic  acid,  1'4  per  cent.  ;  hydroxylauronic  acid,  l-7  per  cent. ; 


a 


new  lactone,  C8H14<^ 


v°. 

o  ’ 


4‘0  per  cent. 


isoCampholactone  boils  at  123‘4°  under  28  mm.  and  at  125‘6°  under 
30  mm.  pressure.  The  methyl  eater  of  the  corresponding  hydroxy -acid, 
OMe’CgH^COjH,  obtained  by  the  action  of  methyl  iodide  on  the 
silver  salt,  boils  at  150 — 153°  under  19  mm.  pressure,  crystallises  in 
needles,  and  melts  at  84°. 

The  unsaturated  acid,  C8H13*C02H,  forms  a  white,  curdy  mass, 
boils,  or  rather  sublimes,  at  130 — 133°  under  21  mm.  pressure,  melts 
at  152 — 154°,  is  readily  oxidised  by  potassium  permanganate,  and  is 
probably  identical  with  the  acid  obtained  by  Walker  aud  Henderson 
(Trans.,  1895,  37,  343)  from  the  mixture  of  esters  formed  by  the 
electrolysis  of  potassium  a^o-etbyl  camphorate.  The  silver  and 
calcium  salts  are  described. 

CO 

The  new  lactone ,  CgHu<^  ,  boils  at  about  126°  under  27  mm. 


pressure,  forms  beautiful  crystals,  melts  at  164 — 165°,  has  [a]D 
+  13,87°,  and  is  insoluble  in  strong  potassium  carbonate  solution.  The 
corresponding  hydroxy-acid,  OH,CsHu'C02II,  melts  and  decomposes 
at  189‘5°;  its  barium  salt  crystallises  with  4H20.  E.  G. 


Capacity  of  Ethoxy-groups  for  Substitution  by  Radicles. 
Synthesis  of  Acetal-esters  and  of  Homologous  Ethyl 
Ethoxyacrylates.  Alexei  E.  Tschitschibabin  ( J .  pr.  Chem., 
1906,  [ii],  73,  326 — 336.  Compare  Reformatsky,  this  vol.,  i,  136  ; 
Sokolowsky,  ibid.,  138). — Sokolowsky’s  supposed  triethyl  s-trimethyl- 
butanetricarboxylate,  formed  by  the  action  of  zinc  and  ethyl  a-bromo- 
propionate  on  ethyl  orthoformate,  is  ethyl  &s-{}fi-diethoxyisobutyrate, 
CH(0Et)2*CHMe’C02Et ;  when  hydrolysed  with  10  percent,  potassium 
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hydroxide  and  neutralised  carefully  with  hydrochloric  acid,  it  yields  a 
viscid  liquid  consisting  of  a,s-f3(3-diethoxyisobutyric  acid, 
CH(0Et)2-CHMe-C02H, 

together  with  a  small  quantity  of  Sokolowsky’s  acid  melting  at  109°, 
which  is  /3-ethoxy-a-methylacrylic  acid.  When  distilled,  the  acetal  acid 
decomposes,  leaving  a  small  residue  of  /3-ethoxy-a-methyl acrylic  acid, 
and  yielding  carbon  dioxide  and  ethyl  propenyl  ether,  CHMe.‘CH*OEt, 
which  boils  at  68 — 72°,  and  forms  an  additive  compound  with 
bromine,  and  aa-diethoxypropane,  boiling  at  122°.  Ethyl  propenyl 
ether  and  aa-diethoxypropane  are  hydrolysed  readily  by  acids,  forming 
propaldehyde  and  alcohol.  The  acetal-acid,  which  yields  propaldehyde 
when  distilled  when  dilute  sulphuric  acid,  forms  soluble  uncrystal- 
lisable  salts,  of  which  those  of  the  heavy  metals  are  unstable  in 
aqueous  solution. 

/?-Ethoxy-a-methylacrylic  acid,  OEt*CHICMe‘C02H,  is  formed, 
together  with  small  amounts  of  ethyl  formylpropionate,  by  the  action 
of  cold  dilute  hydrochloric  acid  on  ethyl  as-/?^3-diethoxy«‘sobutyrate  ; 
it  crystallises  from  light  petroleum  in  large  prisms,  is  hydrolysed  by 
mineral  acids,  forming  propaldehyde,  alcohol,  and  carbon  dioxide,  and 
when  boiled  decomposes  slowly  into  ethyl  propenyl  ether  and  carbon 
dioxide.  The  ethyl  ester,  formed  by  boiling  the  silver  salt  with  ethyl 
iodide,  boils  at  200 — 201°,  has  the  sp.  gr.  0-9753  at  20°/0°,  and  has  an 
odour  differing  from  that  of  the  acetal-ester. 

The  action  of  zinc  and  ethyl  bromoacetate  on  ethyl  orthoformate 
leads  to  the  formation  of  /3-ethoxyacrylic  acid,  OEt-CHICH'C02H, 
which  crystallises  in  colourless  prisms,  melts  at  110’5°,  and  is  identical 
with  Otto’s  ethoxyacrylic  acid  (Abstr.,  1890,  957  ;  compare  Claisen, 
Abstr.,  1898,  i,  421).  It  is  hydrolysed  readily  by  mineral  acids,  form¬ 
ing  acetaldehyde,  alcohol,  and  carbon  dioxide ;  the  silver  salt, 
C6H70„Ag,  is  obtained  as  a  white  powder ;  the  ethyl  ester, 
OEfCH.'CH^COgEt,  boils  at  195 — 196°  and  has  the  sp.  gr.  0-9983  at 
20°/0°  or  1-0174  at  0°/0°.  O.  Y. 


Anhydrides  of  Diethylmalonic  Acid.  Alfred  Einhorn  and 
Heinrich  von  Diesbach  ( Ber .,  1906,  39,  1222 — 1223). — A  duodeci- 

molecular  diethylmalonic  anhydride,  ^CE^^qq/’OYo,  is  formed  when 


diethylmalonyl  chloride  is  treated  with  a  dilute  aqueous  solution  of 
pyridine  ;  it  is  obtained  as  a  slightly  yellow,  amorphous  powder,  melts 
at  80 — 85°,  and  decomposes  when  heated  above  its  melting  point.  It 
dissolves  in  dilute  potassium  hydroxide,  and  is  converted  by  ammonia 
into  diethylmalonic  acid,  diethylmalonamide,  and  diethylmalonamic 
acid,  ZSTH2,C0*CEt2,C02H,  which  crystallises  in  glistening,  white, 
tetragonal  plates,  melts  at  146°,  forming  carbon  dioxide  and  diethyl- 
acetamide.  The  action  of  diethylamine  on  the  anhydride  at  tho 
ordinary  temperature  leads  to  the  formation  of  diethylmalonic  acid, 
diethylmalondiethylamic  acid,  HEt2*C0*CEt2*C02H,  which  crystallises 
in  long  prisms  and  melts  at  88 — 90°,  and  diethylacetyldiethylamide, 
which  is  obtained  as  a  colourless  oil.  This,  which  is  the  main  product 
when  the  reacting  mixture  is  not  cooled,  has  an  odour  of  menthol 
and  boils  at  108°  under  12  mm.  pressure. 
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If  the  amorphous  anhydride  is  boiled  in  an  indifferent  solvent  it  is 
decomposed,  forming  carbon  dioxide,  a-etliylbutyric  anhydride  boiling 
at  226 — -229°,  and  the  quadrimolecular  anhydride  of  diethylmalonic  acid, 

^CEt2<^£Q^>0^4,  which  crystallises  from  ethyl  acetate  in  rhombic 

plates,  melts  and  decomposes  at  220°,  and  behaves  towards  alkali 
hydroxides,  ammonia,  and  diethylamine  in  the  same  way  as  the 
amorphous  anhydride.  G.  Y. 


Synthesis  of  /I/I-Dimethyl-  and  /?/?e-Trimethyl-pimelic  Acids. 

Gustave  Blanc  (Compt.  rend.,  1906,  142,  996—999). — /3/3-Dimethyl- 
valerolactone,  obtained  by  reducing  /3/?-dimethylglutaric  anhydride 
(Abstr.,  1905,  i,  681),  reacts  with  phosphorus  pentabromide  and 
alcohol  to  form  ethyl  8-bromo-/3(3-dimethylvalerate, 
CH2Br-CH2’CMe2-CH2-C02Et, 

which  is  a  colourless  oil  boiling  at  119°  under  10  mm.  pressure  ;  the 
corresponding  acid  crystallises  from  ether  in  large  prisms  melting  at 
58°.  Ethyl  8-bromo-/J/J-dimethylvalerate  condenses  readily  with  ethyl 
sodiomalonate  when  heated  under  pressure  at  100°  to  form  the  cor¬ 
responding  tricarboxylic  ester,  CH(C02Et)2*(CH2)2*CMe2*CII2*C02Et, 
which  boils  at  180°  under  7  mm.  pressure  and  yields  /3/3-dimethyl- 
pimelic  acid  on  heating  with  hydrochloric  acid  (compare  Leser,  Abstr., 
1899,  i,  743). 

Ethyl  S-bromo-/3/3-dimethylvalerate  condenses  with  ethyl  sodio- 
metliylmalonate  to  form  the  corresponding  tricarboxylic  ester,  which 
boils  at  180 — 182°  under  7  mm.  pressure;  the  corresponding  acid, 
CMe(C02H)2*[CH2].2‘CMe2-CH2-C02H,  melts  at  163°,  and  on  heating  at 
180°  is  converted  quantitatively  into  /I/lc-trimethylpimelic  acid 
melting  at  55 — 56°.  M.  A.  W. 


ay-Dimethyl-  and  a-Ethyl-itaconic  Acids.  Fritz  Fighter  and 
Carl  Schlaepfer  ( Ber .,  1906,  39,  1535 — 1536).— Both  acids  formed 
by  boiling  methylethylmaleic  anhydride  with  sodium  hydroxide 
(Fichter  and  Rudin,  Abstr.,  1904,  i,  473)  yield  anhydrides  when 
treated  with  acetyl  chloride,  and  must  belong  to  the  itaconic  acid 
series.  The  acid  melting  at  202°,  and  termed  previously  methylethyl- 
fumaric  acid,  is  ay-dimethylitaconic  acid, 

CHMe:C(C02H)-CHMe-C02H, 

as  it  is  formed  also  by  the  action  of  sodium  ethoxide  on  ay-dimethyl- 
paraconic  acid.  The  acid  melting  at  150°,  and  previously  termed  ay- 
dimethylitaconic  acid,  is  a-ethylitaconic  acid, 

CH2:C(C02H)  •  CHEt*C02H. 


7  ..  .  .  ,  .  ,  CHMe*CO.  .  ,  , 

ay -Dtnietliyhtacomc  anhydride,  ^1TT,r  .JL,  ^  >0,  is  a  colourless 

O-tLMe.G  CD 


oil  which  boils  at  131°  under  16  mm. 
water  yields  the  acid  melting  at  202° 


pressure,  and  when  boiled  with 


a -Ethylitaconic  anhydride ,  .  ( 

VTlg  •  V-/ 


CHEt-CO 


-CO 


^>0,  crystallises  from  light 


petroleum,  melts  at  52°,  and  when  boiled  with  water  is  hydrolysed  to 
the  acid  melting  at  150°.  G.  Y. 
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Conversion  of  Cholic  Acid  into  Cholamine.  Theodor  Curtius 
(Ber.,  1906,  39,  1389— 1391).— The  carbamate,  C^HggOg-NH-COgEt, 
is  obtained  when  cholazide,  C23HggOg*CONg,  is  boiled  with  absolute 
alcohol  ;  it  crystallises  from  ethyl  acetate  in  small,  doubly-refracting 
prisms,  sinters  at  125°,  and  melts  and  decomposes  at  150°.  By  dis¬ 
tillation  in  a  vacuum  with  lime,  it  yields  cholamine ,  C23H3903-NH2, 
which  separates  from  ethyl  acetate  in  small,  doubly-refracting,  yellow 
needles  ;  the  aqueous  solution  is  distinctly  alkaline  and  has  a  bitter 
taste.  The  hydrochloride,  C23H4103N,HC1,  is  an  amorphous,  yellow- 
powder  which  becomes  brown  at  80°,  melts  at  120°,  and  decomposes  at 
140°.  The  platinichloride,  (C23H4103N)2,H2PtCl6,  is  a  yellow  powder 
which  becomes  brown  at  180°  and  melts  at  193°  to  a  dark  brown 
liquid. 

From  the  amine,  an  aldehyde,  C^H^C^'CHO,  cannot  be  obtained  by 
the  elimination  of  ammonia,  proving  that  the  carboxyl  group  in  cholic 
acid  is  not  attached  to  CH(OH).  C.  S. 

New  Method  for  the  Preparation  of  Ketones.  Hugo  Haehn 
(Ber.,  1906,  39,  1702 — 1705).— When  dry  fatty  acids  are  passed 
through  a  tube  packed  with  calcium  carbide  and  warmed  in  a  furnace, 
ketones  are  produced:  2B.‘C02H  =  COB2  +  C02 -t- H20.  Formic  acid 
yields  carbon  monoxide  and  water  ;  acetic  acid,  a  mixture  of  acetone 
and  methyl  alcohol  ;  propionic  acid  gives  diethyl  ketone,  and  butyric 
acid,  dipropyl  ketone  in  30  per  cent,  yield.  isoValeric  acid  gives 
valerone  and  small  quantities  of  valeraldehyde.  Benzoic  acid  and 
calcium  carbide  react  at  a  low  red  heat,  best  under  20  mm.  pressure, 
with  the  formation  of  benzophenone.  C.  S. 

Stable  Compounds  of  Hyposulphites  with  Ketones. 

Farbwerke  vokm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  162875).— 
Solutions  of  hyposulphites  are  rendered  more  stable  by  addition  of 
acetone,  and  this  method  has  been  employed  to  preserve  them.  It  is 
now  found  that  solid  compounds  of  hyposulphites  with  acetone  or 
methyl  ethyl  ketone  are  formed  in  the  presence  of  alkalis,  preferably 
sodium  hydroxide  and  ammonia.  The  products  obtained  on  evaporat¬ 
ing  the  solution  resist  a  temperature  of  50°  without  deterioration. 
Those  obtained  in  the  absence  of  ammonia  are  less  stable.  Solutions 
of  the  ketone  compounds  only  reduce  indigotin  slowly  in  the  cold, 
more  rapidly  on  warming.  C.  H.  D. 

Syntheses  with  ^-Gluconic  Acid.  Carl  Paal  and  Franz 
Hornstein  (Ber.,  1906,  39,  1361 — 1364). — With  the  object  of  adding 
hydrocarbon  residues  to  the  carbon  chain  of  pentoses  and  hexoses 
by  the  action  of  Grignard’s  reagents  on  the  corresponding  lactones 
(compare  Houben,  Abstr.,  1904,  i,  334),  the  authors  have  prepared,  by 
heating  cLgluconic  acid  (1  mol.)  and  acetic  anhydride  (4  mols.)  on  the 
water-bath,  a  gum  which  they  regard  as  a  mixture  of  tetra-acetyl-cL 
gluconolactone  and  triacetyl-dl-gluconolactone-ethylglucoside,  having  in 
alcoholic  solution,  after  twenty-four  hours,  [a]D  50'9°.  The  action  on 
this  mixture  of  an  excess  (12  mols.)  of  magnesium  phenyl  bromide,  in 
ether-benzene  solution,  leads  to  the  formation  of  diphenylmethyl- 
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carbinol  and  afiySe^-hexahi/droxy-aa-diphenylhexane  ( aa-diphenyl-d - 
sorbitol  ?),  OH,CH2'[OH'OH]4,CPh2,OH.  The  two  compounds  are 
separated,  after  removal  of  the  ether  and  benzene,  by  solution  of  the 
former  in  light  petroleum  ;  the  residual  grey  mass,  after  repeated 
crystallisation  from  ethyl  acetate  or  absolute  alcohol,  is  obtained  in 
white  needles.  The  substance  melts  at  154 — 157°  and  in  alcoholic 
solution  has  [a]D  77 ’9°.  C.  S. 

Condensation  of  Formaldehyde.  Oscar  Loew  (Ber.,  1906,  39, 
1592—1593.  Compare  Abstr.,  1888,  358;  1889,  581  ;  Euler  aud 
Euler,  this  vol.,  i,  142). — A  claim  for  priority.  G.  Y. 

Part  played  by  Formaldehyde  in  the  Caramelisation  of 
Sugar.  Auguste  Trillat  ( Ghem .  Centr.,  1906,  i,  978  ;  from  Bull. 
Assoc.  Chim.  Suer:  Dist.,  23,  652 — 655.  Compare  this  vol.,  i, 
234,  235). — A  portion  of  the  formaldehyde  which  is  formed  when 
sugar  is  heated  polymerises  and  forms  products  which  are  analogous 
to  methylenitan  or  formose,  and  the  caramel  itself  may  possibly  be 
formed  from  these  polymerides.  This  hypothesis  is  supported  by  the 
fact  that  when  solutions  of  formaldehyde  are  treated  with  small 
quantities  of  alkali  or  metallic  oxide  at  higher  temperatures,  a  brown, 
amorphous  substance  is  formed  which  has  the  same  taste  and  odour, 
and  apparently  all  the  properties  of  the  caramel  which  is  obtained  from 
sugar.  When  100  parts  of  formaldehyde  are  heated  with  4 — 5  parts 
of  alkali,  the  action  is  complete  in  a  few  minutes.  E.  W.  W. 

Acidic  Properties  of  Starch.  Em.  Demoussy  ( Compt .  rend.,  1906, 
142,933 — 935). — The  acidic  properties  of  rice  starch  have  been  examined 
by  allowing  it  to  remain  in  contact  with  solutions  of  sodium,  calcium,  and 
barium  hydroxides,  of  ammonia  and  sodium  carbonate,  and  measuring 
the  diminution  of  the  alkali  titre  of  the  solutions.  The  diminution 
is  considerable  in  the  case  of  the  hydroxide  solutions,  but  much  smaller 
with  ammonia  ;  the  absorbed  alkali  can  again  be  extracted  with  water. 
In  the  case  of  sodium  carbonate,  the  diminution  of  the  alkali  titre  is 
accompanied  by  the  formation  of  an  equivalent  quantity  of  sodium 
hydrogen  carbonate.  Sodium  chloride,  potassium  chloride,  phosphate, 
and  sulphate  are  all  absorbed  by  starch.  Copper  acetate  is  absorbed 
to  a  much  greater  extent  than  the  sulphate,  and  this  is  attributed  to 
the  weaker  acid  contained  in  it.  Zinc  and  copper  are  taken  up  from 
ammoniacal  solutions  of  the  sulphates.  The  product  obtained  with 
copper  is  relatively  stable  ;  water  extracts  ammonia  but  no  appreciable 
amount  of  copper  from  it.  An  ammoniacal  solution  of  lead  acetate 
shows  no  trace  of  dissolved  lead  after  a  few  hours’  contact  with  starch. 
Colloidal  ferric  oxide  is  also  readily  absorbed.  The  phenomena  are 
attributed  to  the  acidic  character  of  the  hydroxyl  groups  in  the  starch 
molecule.  H.  M.  D. 

[Hydrolysis  of]  some  Celluloses.  Adolf  Ernest  (Zeit.  Zucherind. 
Bohm.,  1906,  30,  279 — 282). — Sugar  beet  cellulose  was  dissolved  in 
strong  sulphuric  acid  (250  grams)  and  water  (84  grams  to  100  grams 
of  substance),  diluted  with  water  until  the  strength  of  the  acid  was 
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4  per  cent.,  and  heated  at  95 — 97°.  Ramie  cellulose  was  hydrolysed  in 
a  similar  manner.  Both  substances  yielded  only  dextrose. 

N.  H.  J.  M. 

Compounds  of  Palladous  Haloids  with  Aliphatic  Amines. 

Alexander  Gutbier  and  A.  Krell  ( Ber .,  1906,  39,  1292 — 1299. 
Compare  Abstr.,  1905,  i,  876;  ii,  584). — When  a  33  per  cent,  solution 
of  a  primary  alphylamine  is  added  slowly  to  an  excess  of  palladous 
chloride  or  bromide  solution,  a  precipitate  corresponding  in  composition 
with  Vauquelin’s  salt,  Pd(NH3)4X2,PdX2,  is  thrown  down  in  the  form 
of  rose-red  needles.  Chlorides  and  bromides  have  been  prepared  by 
using  methylamine,  ethylamine,  propylamine,  and  tsobutylamine. 

These  salts  are  readily  transformed  into  palladosammine  derivatives  ; 
(1)  when  heated  at  about  200°;  (2)  when  their  aqueous  solutions  are 
evaporated ;  (3)  by  solution  in  warm  alkali  and  precipitation  with  a 
solution  of  the  requisite  halogen  hydride. 

When  solutions  of  the  palladosammine  chlorides  or  bromides  are 
shaken  with  moist  silver  oxide,  yellow  solutions  are  obtained  ;  these 
have  a  strongly  alkaline  reaction,  can  decompose  ammonium  salts,  and 
contain  the  palladosammine  hydroxides.  All  the  palladosammine  com¬ 
pounds  are  coloured  :  the  chlorides  pale  yellow,  the  bromides  dark 
yellow,  and  the  iodides  brownish-yellow.  They  all  dissolve  in  concen¬ 
trated  ammonium  hydroxide,  yielding  colourless  solutions  which  contain 
palladosammine  chloride,  bromide,  or  iodide.  The  compounds  are  all  of 
the  type  Pd  R2X2,  where  R  =  a  molecule  of  the  amine  and  X  =  Cl,  Br,  or  I. 
Those  described  contain  methylamine,  ethylamine,  propylamine,  iso- 
butylamine,  diinethylamine,  and  diethylamine.  The  iodides  of  the  two 
last  mentioned  are  extremely  unstable  and  could  not  be  isolated. 

Double  chlorides  and  bromides  of  the  type  PdCJ2,2MeXH2,2HCl  have 
been  prepared  from  methylamine,  ethylamine,  propylamine,  and  iso- 
butylamine.  They  form  red  or  reddish-brown  crystals  and  are  not 
decomposed  by  water.  J.  J.  S. 

Decomposition  of  Urotropine  (Hexamethylenetetramine) 

R.  Ischidzu  and  T.  Inouye  ( Chem .  Cenlr.,  1906,  i,  1087 — 1088  ;  from 
J.  Pharm.  Soc.  Japan,  1906,  1). — When  urotropine,  C6H12N4,  is  decom¬ 
posed  by  acids,  the  main  products  which  contain  carbon  are  formalde¬ 
hyde  and  carbon  dioxide.  By  the  moderate  action  of  hydrochloric  or 
acetic  acid  for  a  certain  time,  urotropine  (1  mol.)  yields  ammonia  (2 
mols.)  and  methylamine  (2  mols.).  When  the  concentration  of  the  acid 
is  increased,  the  temperature  raised,  or  the  duration  of  the  action  pro¬ 
longed,  the  quantity  of  ammonia  increases,  whilst  that  of  methylamine 
decreases.  By  distilling  100  parts  of  urotropine  with  dilute  hydro¬ 
chloric  or  sulphuric  acid,  ninety -five  parts  of  formaldehyde  are  formed 
(theoretically  128);  formaldehyde  is  also  liberated  by  boiling  with  water. 
When  urotropine  is  treated  with  sake,  it  is  attacked  by  the  free 
succinic,  lactic,  and  acetic  acids  contained  in  the  latter.  When  sake 
to  which  urotropine  has  been  added  is  kept  for  some  time,  an  appreci¬ 
able  quautity  of  formaldehyde  is  formed.  Urotropine  is  more  stable 
in  alkaline  than  in  neutral  liquids.  E.  W.  W. 
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Glycine  Picrate.  Phoebus  A.  Levene  ( J .  Biol.  Chem.,  1906,  1, 
413 — 414). — In  the  products  of  proteolysis,  fractions  containing  glycine 
and  alanine  are  easily  obtained  ;  from  these,  glycine  is  readily  separable 
as  a  picrate  ;  the  method  is  stated  to  be  simpler  than  Fischer’s. 

W.  D.  H. 

Action  of  Nitrous  Acid  on  Polyglycine  Esters.  I.  Ethyl 
Diazoacetylaminoacetate.  Theodor  Curtius  and  August  Darapsky 
( Ber .,  1906,  39,  1373 — 1378). — -Ethyl  diazoacetylaminoacetate, 
N2:CH-C0-NH-CH2-C02Et, 

is  obtained  when  a  small  quantity  of  acetic  acid  or  dilute  sulphuric 
acid  is  added  to  mixed  concentrated  solutions  of  sodium  nitrite  and 
ethyl  glycylglycine  hydrochloride  at  0°.  It  separates  from  alcohol  in 
yellow  leaflets,  melts  at  107°,  and  resembles  ethyl  diazoacetate  in  its 
reactions.  It  is  reduced  to  hydrazine  by  ferrous  sulphate  and  sodium 
hydroxide,  reacts  with  iodine  in  ethereal  solution  to  form  ethyl  di-iodo- 
acetylaminoacetate ,  CHI2,C0*NH,CH2,C02Et,  melting  at  127 — -128°, 
and  is  converted  by  boiling  water  into  ethyl  hydroxyacetylaminoacetate, 
0H*CH2*C0,NH*CII2*C02Et,  which  separates  from  benzene  in  colour¬ 
less  prisms  and  melts  at 

Ethyl  acetylglycolylaminoacetate,  O  Ac  •  C H2  •  CO  *  NH  •  Cff2  •  C  02  E  t , 

obtained  from  ethyl  diazoacetylaminoacetate  and  glacial  acetic  acid  at 
0°,  forms  colourless  leaflets  and  melts  at  88 — 89°.  Ethyl  benzoyl- 
^?/co^awimoacsita£e,OBz,CH2‘CO,NH*CH2,C02Et,  obtained  by  heating 
the  diazo-compound  with  benzoic  acid  on  the  water-bath,  forms  small 
needles  and  melts  at  94-5°.  Ethyl  hippurylglycolylaminoacetate, 
NHBz-CH2'C02-CH2-C0-NH-CH2-C02Et, 
forms  slender,  glistening  needles  and  melts  at  88°. 

Ethyl  chloroacetylaminoacetate,  obtained  by  passing  hydrogen 
chloride  ihto  a  dry  ethereal  solution  of  the  diazo-compound,  is  identical 
with  a  substance  described  previously  (Diels  and  Heintzel,  Abstr., 
1905,  i,  174).  C.  S. 

Action  of  Nitrous  Acid  on  Polyglycine  Esters.  II 
Ethyl  Diazoacetylglycylaminoacetate.  Theodor  Curtius  and 
James  Thompson  {Ber.,  1906,  39,  1379 — 1383). — Ethyl  diazoacetyl- 
glycylglycine,  N2!CH,[C0,NH*CH2]2*C02Et,  is  obtained  when  sodium 
nitrite  and  a  small  quantity  of  acetic  acid  acts  on  a  solution  of  ethyl 
dig lycylgly cine  hydrochloride  and  sodium  acetate  at  0°.  It  crystallises 
from  alcohol  in  glistening,  yellow  leaflets,  melts  at  159 — 160°,  and  is 
decomposed  by  dilute  mineral  acids  with  evolution  of  nitrogen.  Ethyl 
di-iodoacetylglycylglycine,  CHI2  •  [CO  •  Nil  •  CH2]2*  C02E  t,  prepared  from  an 
alcoholic  solution  of  the  preceding  compound  and  iodine,  separates  from 
alcohol  in  yellow  needles  and  melts  at  169°.  Ethyl  chloroacetylglycyl- 
glycine,  obtained  from  the  diazo-compound  and  hydrogen  chloride  in 
alcoholic  solution,  is  identical  with  the  compound  obtained  by  Fischer 
and  Otto  (Abstr.,  1903,  i,  607).  Ethyl  hydroxyacetylglycylglycine, 
0H,CH2‘[C0’NH*CH2]2,C02Et,  forms  microscopic  needles  and  melts 
at  108°.  Ethyl  acetylglycolylglycylglycine, 

0Ac-CH2-[C0-NH-CH2]2-C02Et, 

prepared  from  the  diazo-compound  and  acetic  acid,  forms  microscopic. 
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yellow  crystals  and  melts  at  124°.  Ethyl  benzoylglycolylglycylglycine, 
0Bz,CH2,[C0*NH,CH2]2,C02Et,  melts  at  13i°.  Ethyl  hippuryl- 
glycolylglycylglycine ,  NHBz-CH2-C02-CH2-[C0-NH*CH2]2-C02Et, 

separates  from  hot  water  in  colourless  needles  and  melts  at  148 — 149°. 

Ethyl  hippurylqlycylqlycolylqlycylqlycine, 

NHBz-CH2-C0-NH-CH2-C02-CH2-[C0*NH-CH2]2*C02Et( 
obtained  from  the  diazo-  compound  and  an  alcoholic  solution  of 
hippury] glycine,  crystallises  from  hot  water  in  white  needles  and  melts 
and  becomes  brown  at  204 — 205°.  C.  S. 

Action  of  Nitrous  Acid  on  Polyglycine  Esters.  III.  Action 
of  Ammonia  on  Ethyl  Diazoacetylglycine  and  Ethyl  Diazo- 
acetylglycylglycine.  Theodor  Curtius  and  James  Thompson  ( Ber ., 
1906,  39,  1383 — 1388.  Compare  Curtius  and  Gumlich,  Abstr.,  1904, 
i,  477). — Diazoacetylglycinamide,  N^CH'CO’NH’CHyCO’NIL,,  is 
precipitated  when  ammonia  is  passed  into  ice-cold  water  containing 
ethyl  diazoacetylglycine  in  suspension.  It  crystallises  in  yellow  leaf¬ 
lets,  melts  and  becomes  brown  at  160°,  and  is  decomposed  by  dilute 
mineral  acids  or  solutions  of  iodine  with  evolution  of  nitrogen.  Diazo- 
acetylglycylglycinarnide,  N^CH'CO'NH'CH^CO’NH'CHyCO'N  H2, 
similarly  obtained,  is  a  light  yellow  powder  which  melts  and  decom¬ 
poses  at  175°. 

When  excess  of  ammonium  hydroxide  is  added  to  the  foregoing 
amides  or  to  the  original  esters  without  special  cooling,  colourless 
compounds  are  obtained  with  NH3  which  do  not  evolve  nitrogen 
by  treatment  with  mineral  acids  or  solutions  of  iodine.  They  are  pro¬ 
visionally  regarded  as  azomethane  derivatives,  for  example, 

NH<™>CH-C°-NH-CH2-C°-NH2. 

In  cold  concentrated  aqueous  solution  they  react  with  sodium  nitrite 
and  acetic  acid  to  form  an  intensely  violet  solution  from  which  ether 
extracts  a  substance  which  forms  reddish-violet  crystals,  shows 
Liebermann’s  nitroso-reaction,  and  decomposes  at  120°.  O.  S. 

A  New  Type  of  Balanced  Reactions.  Louis  J.  Simon  ( Compt . 
rend.,  1906,  142,  790 — 791.  Compare  Abstr.,  1902,  i,  14). — The  con¬ 
densation  of  pyruvic  acid  and  urethane  to  form  diurethanepyruvic  acid 
is  a  balanced  reaction  owing  to  the  hydrolytic  action  of  the  water 
which  forms  the  other  product  of  the  reaction.  The  dissociation  of  di¬ 
urethanepyruvic  acid  by  water  increases  (a)  with  the  temperature ; 
100  c.c.  of  cold  water  require  ten  hours  to  hydrolyse  175  grams 
of  the  compound,  whilst  the  reaction  is  completed  in  a  few  minutes  at 
a  gentle  heat ;  ( b )  with  the  concentration,  being  complete  in  the  most 
concentrated  solutions,  whilst  solutions  of  lower  concentrations  contain 
equal  numbers  of  dissolved  and  of  dissociated  molecules. 

M.  A.  W. 

Influence  of  the  Juxtaposition  of  Ketonic  and  Acid  Groups 
in  the  same  Molecule.  Louis  J.  Simon  (Compt.  rend.,  1906,  142, 
892 — 894). — Diuiethanepyruvic  acid,  which  is  decomposed  by  water, 
dissolves  in  ethyl  alcohol  without  decomposition.  By  means  of  the 
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alcoholic  solution,  the  aniline,  y>-toluidine,  and  phenylhydrazine  salts 
were  prepared.  The  first  two  decompose  at  about  122°  and  128°,  the 
third  melts  without  decomposing  at  125°.  When  an  aqueous  solution 
of  the  phenylhydrazine  salt  is  heated,  the  salt  decomposes,  the  phenyl- 
liydrazone  of  pyruvic  acid  and  urethane  being  formed. 

Ethyl  diurethanepyruvate,  obtained  by  the  action  of  hydrochloric  acid 
on  a  mixture  of  pyruvic  acid,  urethane,  and  ethyl  alcohol,  is  a  crystal¬ 
line  substance  which  melts  at  109°,  distils  without  decomposition 
under  reduced  pressure,  and  dissolves  readily  in  water.  When  heated 
with  dilute  acid,  the  ester  is  hydrolysed,  and  pyruvic  acid,  urethane, 
and  alcohol  are  formed. 

Potassium  diurethanepyruvate,  obtained  by  neutralising  the  acid, 
cannot  be  prepared  by  the  action  of  urethane  on  potassium  pyruvate. 
It  is  very  soluble  in  water  and  ethyl  alcohol,  and  contains  1^  molecules 
of  water  of  crystallisation  which  can  be  removed  at  110 — ll5°. 

The  observations  show  the  influence  of  the  juxtaposition  of  the 
ketonic  and  acid  groups.  H.  M.  D. 

Ketone-cyanohydrins.  Hans  Buoherer  and  Andre  Grolee 
(. Ber .,  1906,  39,  1224—1227.  Compare  Abstr.,  1903,  i,  612).— 
a-Hydroxywobutyronitrile  and  ethyl  ^-cyano-Zl-hydroxybutyrate  are 
formed  by  the  action  of  potassium  cyanide  on  the  sodium  hydrogen 
sulphite  compounds  of  acetone  and  ethyl  acetoacetate  in  concentrated 
aqueous  solution  in  yields  of  96  per  cent,  and  97  per  cent,  of  the 
theoretical  respectively. 

When  pure,  ethyl  /3-eyano-/3-hydroxybutyrate  is  a  reddish-yellow, 
heavy  oil,  which  has  no  odour  of  hydrogen  cyanide  and  is  more  stable 
than  previously  supposed  (Morris,  Trans.,  1880,  37,6;  Schiller- 
Wechsler,  Abstr.,  1885,  900).  G.  Y. 

Dialkylmalonamides.  Karl  Bottcher  ( Ber .,  1906,  39,  1596. 
Compare  Meyer,  this  vol.,  i,  137). — Better  yields  of  the  amides  are 
obtained  from  the  chlorides  when  the  temperature  is  kept  below  20°. 
The  formation  of  a-methylbutyramide  observed  by  Meyer  was 
probably  due  to  the  presence  of  a-methylbutyryl  chloride  in  the  chloride 
used.  J.  J.  S. 

Solubility  of  Uric  Acid  in  Silicic  Acid,  in  Sodium  Meta¬ 
silicate,  and  in  Distilled  Water.  Ezio  Comanducci  ( Chem .  Centr., 
1906,  i,  1091;  from  Boll.  C him.  Farm.,  45,  108 — 111). — Distilled 
water  dissolves  a  larger  quantity  of  uric  acid  in  a  day  than  water 
which  contains  0-076  per  thousand  of  silica  or  0T2  of  sodium  silicate, 
Na2Si03.  The  results  of  Gauthier’s  determinations  of  the  solubility 
of  uric  acid  in  Mangiatorella  water  ( Calabria ,  Avanti  !  1904,  15  Sept.) 
may  possibly  be  explained  by  the  slow  decomposition  of  the  uric  acid 
during  the  experiment  and  the  subsequent  solution  of  the  decom¬ 
position  products.  E.  W.  W. 

Action  of  Certain  Gases  on  Potassium  Thiocyanate  at  High 
Temperatures.  Jaroslav  Milbauer  ( Zeit .  anorg.  Chem.,  1906,  49, 
46 — 57.  Compare  Abstr.,  1905,  i,  121). — Potassium  thiocyanate 
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only  undergoes  slight  dissociation  into  potassium  cyanide  and  sulphur 
when  kept  for  some  hours  at  a  bright  red  heat  under  diminished 
pressure.  A  similar  result  is  obtained  by  heating  in  nitrogen  and 
in  carbon  monoxide  ;  these  gases  have  no  chemical  action  on  the  salt. 
In  an  atmosphere  of  hydrogen  at  a  low  red  heat,  decomposition  occurs 
in  approximate  accordance  with  the  equation:  4KCNS  +  4H2  = 
2KCN  +  K2S  +  3H2S  +  2HCN.  The  salt  is  also  decomposed  by  water 
vapour  at  a  high  temperature  with  formation  of  potassium  sulphide 
and  carbonate  and  evolution  of  carbon  dioxide,  hydrogen  sulphide,  and 
ammonia.  When  heated  in  hydrogen  sulphide,  potassium  cyanide, 
hydrogen  cyanide,  and  sulphur  are  produced  ;  in  carbon  dioxide  at  a  low 
red  heat,  a  little  potassium  cyanate  is  formed.  The  action  of  sulphur 
dioxide  on  the  thiocyanate  takes  place  in  the  following  two  stages  : 
2K.CNS  +  2S02  —  K2S  +  2C02  +  N2  +  3S  and  K2S  +  2S02  ^  K2S04 + 
2S  ;  the  second  reaction  is  reversible.  G.  S. 

Complex  Mercury  Cobalt  and  Mercury  Nickel  Thiocyanates. 

E.  I.  Orloff  (J.  Russ.  Pliys.  Chem.  Soc.,  1905,  37,  1269 — 1272). — 
The  salts  described  by  the  author  were  prepared  by  dissolving 
mercuric  chloride  and  ammonium  (or  potassium)  thiocyanate  in  water 
and  adding  to  the  compound,  (NH4)2Hg(CNS)4,  thus  formed, a  solution 
of  cobalt  nitrate  (or  sulphate)  or  nickel  nitrate. 

The  cobalt  salt,  CoHg(CNS)4,  forms  beautiful  blue  crystals  slightly 
soluble  in  water.  Dilute  hydrochloric  or  sulphuric  acid  has  only  little 
action  on  it,  but  aqueous  alkali  hydroxides  decompose  it,  giving  cobalt 
hydroxide  and  mercuric  oxide.  It  may  be  used  as  a  mineral  pigment. 

The  nickel  salt,  NiHg(CNS)4,Hg(CNS)2,  which  is  readily  soluble  in 
aqueous  ammonium  or  potassium  thiocyanate,  forms  a  bluish-green 
powder. 

Mixed  nickel  and  cobalt  salts  of  a  dark  green  colour  can  also 
be  obtained.  T.  H.  P. 

Absorption  Spectra  of  Solutions  of  Isomeric  Complex  Cobalt 
Salts.  Arthur  Rosenheim  and  Victor  J.  Meyer  (Zeit.  anorg.  Chem ., 
1906,  49,  28 — 33). — As  ammonium  thiocyanate  and  thiocarbamide  are 
isomeric,  the  dithiocarbamide  cobalt  thiocyanate,  Co(CSN2H4)2(SCN).„ 
described  by  the  authors  (see  this  vol.,  i,  408)  is  isomeric  with  the 
ammonium  cobalt  thiocyanate,  (NH4)2Co(SCN)4,  referred  to  in  previous 
papers.  For  this  reason  it  has  been  considered  of  interest  to  compare 
the  absorption  spectra  of  these  two  compounds  dissolved  in  absolute 
alcohol. 

The  spectra  of  solutions  of  ammonium  cobalt  thiocyanate  from  1/16 
to  1/512  normal  are  qualitatively  identical;  there  is  no  displacement 
of  the  region  of  absorption.  It  is  considered  that  the  absorptive 
power  pertains  to  the  bivalent  ion  Co(SCN)4",  which  remains  stable  on 
dilution.  The  isomeric  dithiocarbamide  cobalt  thiocyanate  shows  an 
entirely  different  spectrum ;  the  positions  of  maximum  absorption 
vary  greatly  with  the  dilution,  and  in  1/128  normal  solutions  the 
absorptive  power  has  practically  disappeared.  With  the  object  of 
throwing  light  on  the  nature  of  the  absorbing  groups,  measurements 
were  also  made  with  cobalt  chloride  hexahydrate  and  cobalt  thiocyanate 
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in  alcoholic  solution,  and  it  was  found  that  the  spectrum  of  the  latter 
salt  closely  resembles  that  of  ammonium  cobalt  thiocyanate,  whilst  the 
entirely  different  spectrum  of  cobalt  chloride  corresponds  in  certain 
dilutions  with  that  of  the  thiocarbamide  compound.  The  authors 
discuss  the  bearing  of  these  results,  which  are  not  entirely  in  accordance 
with  present  views  as  to  the  condition  of  cobalt  salts  in  solution  (com¬ 
pare  Donnan  and  Bassett,  Trans.,  1902,  81,  939). 

Photographs  of  the  different  spectra  are  given  in  the  paper. 

G.  S. 

Compounds  of  Thiocarbamide  and  of  Xanthamide  with 
Salts  of  Univalent  Copper.  Arthur  Rosenheim  and  Wilhelm 
Stadler  (Zeit.  anorg.  Chem.,  1906,  49,  1 — 12.  Compare  Abstr., 
1903,  i,  325  ;  Kohlschiitter,  ibid.,  468).— In  a  former  paper  ( loc .  cit.), 
complex  salts  of  the  types  Cu(CH4N2S)X,  Cu(CH4N2S)2X,  and 
Cu(CH4N2S)3X  (X  =  univalent  anion)  have  been  described;  the 
results  of  some  further  experiments  on  the  constitution  of  these  salts 
are  now  given.  It  had  already  been  observed  that  the  electrical  con¬ 
ductivity  of  salts  of  the  last  type  increased  abnormally  on  dilution  ; 
from  a  comparison  of  the  conductivities  of  aqueous  solutions  of 
Cu(CH4N2S)3Cl  and  of  the  compound,  [Cu(CH4N2S)2H20]N03,  de¬ 
scribed  by  Kohlschiitter,  the  conclusion  is  drawn  that  the  abnormal 
results  referred  to  are  due  to  hydrolysis  of  the  tri-derivatives  according  to 
the  equation  Cu(CH4N2S)3X  +  H20  -  [Cu(CH4N2S)2H20]X  +  CH4N2S. 
Contrary  to  Kohlschiitter’s  contention,  the  compound  Cu(CH4N2S)3C1 
is  precipitated  unchanged  from  aqueous  solution  by  metallic 
chlorides ;  no  satisfactory  explanation  of  this  behaviour  has  been 
found. 

Complex  salts  of  univalent  copper  with  xanthamide,  of  the  types 
Cu(NH2-CS-OEt)X,  Cu(C3H7ONS)2X,  and  Cu(C3H7ONS)3X  (X  =  halo¬ 
gen  atom)  have  been  obtained  by  interaction  of  the  components  dis¬ 
solved  in  absolute  alcohol.  Cu(C3H7ONS)CI  forms  small,  lustrous 
pyramids  which  melt  at  126 — 127°;  Cu(C3H7ONS).2C1  occurs  in  slender, 
colourless  needles  melting  at  119°;  Cu(C3H7ONS)3C1  forms  crystalline 
plates  melting  at  1110.  The  corresponding  bromides  and  iodides  were 
also  obtained  in  crystalline  form. 

With  the  object  of  throwing  further  light  on  the  constitution  of 
the  xanthamide  compounds,  molecular  weight  determinations  by  the 
boiling  point  method  were  made  in  different  solvents,  but  the  results 
were  not  very  conclusive.  In  benzene  solution,  the  tri-derivatives  seem 
to  be  split  up  into  mono-  or  di-derivatives  and  the  free  base,  whilst  the 
di-derivatives  have  double  the  normal  molecular  weight.  Conductivity 
measurements  in  absolute  alcohol  show  that  the  mono-derivatives  are 
most  highly  ionised  under  these  conditions.  G.  S. 

Compounds  of  Thiocarbamide  with  Salts  of  Bivalent  Metals. 
Arthur  Rosenheim  and  Victor  J.  Meyer  (Zeit.  anorg.  Chem.,  1906, 
49,  13 — 27.  Compare  preceding  abstract). — The  majority  of  the 
complex  salts  here  described  were  obtained  by  interaction  of  varying 
proportions  of  their  components  in  aqueous  solution.  It  is  shown 
by  solubility  and  electrical  conductivity  measurements  that  the 
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stability  of  these  compounds  decreases  in  the  order  :  Hg,  Pb,  Cd,  Zn, 
Co,  Ni,  Fe,  Mn,  Ca,  in  approximate  agreement  with  the  theory  of 
electro-affinity  of  Abegg  and  Bodliinder. 

Mercury  Compounds. — Hg(CH4N2S)Cl2,|H20  occurs  in  small,  well- 
formed  needles  melting  at  234° ;  Hg(CH4lN2S)2Cl2  forms  a  micro¬ 
crystalline  precipitate  melting  at  250°  ;  Hg(CH4N2S)4Cl2  separates 
from  water  in  large,  prismatic  crystals,  which  decompose  above  180°. 
Hg(CH4N2S)I2  occurs  as  a  yellow,  microcrystalline  precipitate  melting 
at  135°  ;  Hg(CH,N9S)9In,  in  colourless  crystals  : 

Hi(CH4N2S)(CN)2,iH20 

forms  colourless  scales  which  decompose  above  160°  ; 

Hg(CH4N2S)2(ON)g 

forms  long,  colourless  needles  melting  at  181°;  Hg(CH4N2S)2(SClSI)2 
crystallises  from  alcohol  in  colourless  needles. 

Lead  Compounds. — -The  compound  Pb(CH4N2S)2Cl9  forms  long, 
colourless  needles ;  the  corresponding  bromide  occurs  in  yellowish- 
white  needles,  and  the  iodide  in  deep  yellow  needles.  The  compound 
Pb(CH4N9S)4(SCN)2  also  occurs  in  colourless  needles.  Two  complex 
nitrates,  Pb2(CH4N2S)2(N03)2  and  Pb2(CH4N2S)n(N03)4  were  also 
obtained  ;  the  former  occurs  in  large,  well-formed  prisms,  the  latter  in 
long,  colourless  needles. 

Cadmium  Compounds. — Cd(CH4lSi2S)2Cl2  occurs  in  long,  colourless 
needles,  Cd(CH4N2S)2(SCN)2  in  short,  yellowish-white  needles,  and 
Cd(CH4N2S)3S04  in  colourless  prisms. 

Zinc  Compounds. — Zn(CH4N2S)4(N03)2  forms  colourless,  lustrous 
plates ;  Zn(CH4N2S)2(SCN)2  forms  small  needles ;  Zn(CH4N2S)3S04 
occur  s  in  colourless,  tabular  crystals. 

Cobalt  Compounds. — Co2(CH4N2S)7Cl4  forms  bluish-black  crystals  ; 
Co(Ctf4N9S)4(N03)2,  deep  bluish-green  crystals;  Co(CH4N2S)3(S04)2, 
a  deep  blue,  crystalline  powder ;  Co(CH4N2S)2(SCN)2,  lustrous,  brown 
needles. 

Nickel  Compounds. — Ni2(CH4N2S)7Cl4  forms  beautiful,  yellowish- 
brown  crystals  ;  Ni(CH4N0S)s(N03)0,  greenish-yellow  prisms; 

Ni(CH4N2S)2(SCN)2, 

greenish-yellow  needles.  The  cobalt  and  nickel  compounds  are  re¬ 
latively  stable  in  alcohol  solution,  but  are  immediately  decomposed  by 
water. 

Iron  and  Manganese  Compounds. — Fe(CH4br2S)4Cl2  occurs  in  green 
crystals  ;  Fe(CH4N2S)3(SCN)2  in  slender,  green  needles  ; 

Mn(CH4N2S)4Cl2 

is  obtained  from  an  alcoholic  solution  in  colourless,  glistening  plates  ; 
Mn(CH4ls2S)2(SCN)2  forms  yellowish-white,  slender  needles. 

The  only  well-defined  compound  so  far  obtained  with  salts  of  the 
alkaline  earths  is  Ca(CH4N2S)5Cl2,6H20  ;  it  occurs  in  long  needles, 
and  is  completely  split  up  into  its  components  in  aqueous  solution. 

G.  S. 


Action  of  Xanthates  on  Derivatives  of  Chloroacetie  Acid. 
Heinrich  Frerichs  and  O.  Rentschler  ( Arch .  Pharrn.,  1906,  244, 
77 — 85). — Sodium  benzyl xanthate  was  prepared  by  treating  benzyl 
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alcohol  with  sodium,  suspending  the  product  in  ether,  and  adding 
carbon  disulphide  gradually. 

By  heating  potassium  or  sodium  alky  lxanthates,  OR‘CS*SM 
[R  =  Me,  Et,  Pr,  CH2Ph  ;  M  =  K,  Na]  with  chloroacetylcarbamides, 
CHgCPCO’NH-CO-NHR'  [R' =  H,  Me],  ethyl  chloroacetylcarbamate, 
CHgCl’CO'ISiH'CO’OEfc,  or  chloroacetylarylamines,  CPI0C1*CONR  "R"' 
[  R''  :  R'"  =  H  :  Ph,  Me  :  Ph,  CH,Ph  :  Ph,  H  :  CGH4Me  p  and  m, 
Ph  :  Ph,  H  :  O0H4*OMe  o],  in  alcoholic  solution,  xanthylacetyl-carb- 
amides,  ethyl-carbamates,  and  -arylamides  are  obtained,  of  the  type 
OR-CS-S-C^-CO-NH-CO-NHR',  OR-CS-S*CH2-CO-NH-C<>OEt,  or 
OR-CS'S,CH0‘CO*NR"R'v  respectively.  They  are  enumerated  below, 
with  their  melting  points. 

Xanthylacetylcarbamides  [R'  =  H]  :  methyl -,  ethyl-,  propyl -,  benzyl- 
[R'  =  Me,  Et,  Pr.  CH2Ph] ;  170—171°,  177—178°,  168—169°,  165° 
respectively.  Xanthylacetylmethylcarbamides  [R'  =  Me]  :  methyl-, 
ethyl-,  propyl- ,  benzyl-  [R'  =  Me,  Et,  Pr,  CH„Ph] ;  176°,  185°,  175 — 176°, 
189—190°. 

Ethyl  xanthylacetylcarbamates  :  methyl-,  ethyl-,  propyl-  [R  =  Me,  Et, 
Pr] ;  92— 93°,  103—104°,  93—94°. 

Xanthylacetoanilides  [R"  :  R'"  =  H  :  Ph]  :  methyl-,  ethyl-,  propyl- 
[R  =  Me,  Et,  Pr]  ;  190-191°,  98—99°,  86—87°.  Ethylxanthylaceto- 
methylanilide  and  -benzylanilide  [R  :  R"  :  R'"  =  Et :  Me  :  Ph, 

Et :  CH2Ph  :  Ph]  ; 

85 — 86°,  65 — 66°.  Xanthylaceto-^-toluidides  [R"  :  R"'  =  H  :  C6II4Me]  : 
methyl -,  ethyl-,  propyl-  [R  =  Me,  Et,  Pr] ;  164—165°,  136°,  132—133°  ; 
ethylxanthylaceto-m-toluidide,  82°.  Ethylxcmthylacetodiphenylamide 
[R  :  R"  :  R"'  =  Et  :  Ph  :  Ph],  111°.  Ethylxantkylaceto-o-anisidide 
[R  :  R"  :  R'"  =  Et :  H  :  C6H4-OMe],  53—54°.  C.  F.  B. 

Action  of  Ammonium  Cyanide  on  the  Saturated  Ketones. 

Wladimir  von  Gulewitsch  and  Th.  Wasmus  ( Ber ,,  1906,  39, 
1181 — 1194.  Compare  Gulewitsch,  Abstr.,  1900,  i,  476). — Amino- 
nitriles  together  with  the  corresponding  amino-acids  are  formed  with 
development  of  heat  by  the  action  of  a  small  excess  of  ammonium 
cyanide  on  ketones  of  the  limit  series  in  alcoholic  or  alcoholic-ethereal 
solution  (Ljubawin,  Abstr.,  1883,  178;  Jay  and  Curfcius,  Abstr., 
1894,  i,  162).  The  best  yields  are  obtained  when  the  reaction  takes 
place  at  the  ordinary  temperature  for  twenty  hours  or  at  60 — 70° 
for  two  hours  under  pressure.  The  percentages  given  are  those  of 
the  theoretical  yields  of  the  hydrochlorides  of  the  aminonitriles  and 
the  copper  salts  of  the  amino-acids,  in  which  forms  the  products  are 
isolated.  The  aminonitriles  formed  from  the  ketones  of  the  limit 
series  differ  from  those  formed  from  aldehydes,  in  that  they  distil 
without  decomposing  under  small  pressures. 

a-Aminofsobutyronitrile  (compare  Hellsing,  Abstr.,  1904,  i,  563), 
prepared  from  acetone,  boils  at  49 — 50°  (corr.)  under  12  mm. 
pressure,  has  a  sp.  gr.  0-8899  at  16'9°/4°,  and  is  readily  soluble 
in  water,  alcohol,  ether,  or  benzene ;  the  aqueous  solution  turns 
litmus  blue.  The  aminonitrile  remains  almost  unchanged  in  a  closed 
vessel  for  four  months,  but  on  exposure  to  air,  in  seven  days  it  com¬ 
mences  to  deposit  stellate  aggregates  of  thin  needles,  and  changes 
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finally  into  a  crystalline  mass.  "When  reduced  with  sodium  and 
alcohol,  it  yields  isopropylamine,  ammonia,  and  hydrogen  cyanide  or 
formic  acid.  The  hydrochloride,  C4H8N2,HC1  (55  per  cent.),  crystallises 
from  a  mixture  of  alcohol  and  ether  in  tetragonal  or  hexagonal  plates, 
more  seldom  in  needles,  melts  and  decomposes  at  144 — 146°,  and  has 
an  acid  reaction  in  aqueous  solution  ;  the  platinichloride, 
(C4HsN2)2)H2PtC1(i, 

was  analysed. 

a-Benzoylaminoisobutyronilrile,  N  H  Bz  •  CMe2  *  ON ,  crystallises  from 
alcohol  in  long,  glistening  needles  and  melts  at  168'5°.  a- Amino- 
iso butyramide  hydrochloride,  NH^CO’CMe^NH^HCl,  is  formed  when 
the  aminonitrile  hydrochloride  is  dissolved  in  fuming  hydrochloric 
acid  ;  it  crystallises  in  stout  prisms,  becomes  opaque  on  exposure  to 
air,  and  when  recrystallised  from  water  is  converted  for  the  greater 
part  into  a-aminoisobutyric  acid,  which  is  formed  also  by  boiling  the 
aminonitrile  with  hydrochloric  acid. 

The  action  of  ammonium  cyanide  on  methyl  ethyl  ketone  in  aqueous 
solution  leads  to  the  formation  of  a-amino-a-metkylbutyric  acid 
(Slimmer,  Abstr.,  1902,  i,  206). 

The  copper  and  nickel  salts  are  described. 

a-Amino-a-ethylbutyronilrile  hydrochloride,  C  N  •  C  F 1 2  •  N  H  2 , H C 1  (40 
per  cent.),  formed  together  with  copper  a-amino-a-etbylbutyrate 
(6  per  cent.)  from  diethyl  ketone,  is  obtained  as  a  white,  crystalline 
powder  and  melts  at  110 — 113°.  The  aminonitrile,  C6H12N?,  has  a 
strong  odour  of  camphor,  boils  at  70-8 — 71  ‘7°  (corr.)  under  11  mm. 
pressure,  and  has  a  sp.  gr.  0-8934  at  15-6°/4°. 

a-Aminoa-melhylhexonitrile  hydrochloride,  C7H14N2,FIC1  (51  per 
cent.),  is  obtained  from  methyl  butyl  ketone  as  a  white  powder,  and 
melts  at  about  90—93°.  The  aminonitrile,  CH2lV'CMe(NH2)-CN, 
boils  at  86 — 88°  (corr.)  under  10  mm.  pressure,  and  has  an  odour 
resembling  that  of  a-amino-a-ethylbutyronitrile.  Copper  a-amino- 
a-methylhexoate,  C14H2s04N2Cu,2H20  (37  per  cent.),  crystallises  in 
blue  needles  or  small  prisms  having  a  violet  tint. 

a-Amino-a-methylisohexonitrile  hydrochloride,  C7HhN2,HG1  (53  per 
cent.),  formed  together  with  the  copper  salt  of  the  amino-acid  (10  per 
cent.)  from  methyl  fsobutyl  ketone,  is  obtained  as  a  white,  crystalline 
powder  and  melts  at  about  83 — 85°.  The  aminonitrile, 
CH2Pr0-CMe(NH2)-CN, 

boils  at  74-5 — 76°  (corr.)  under  10  mm.  pressure,  and  when  reduced 
with  sodium  and  alcohol  yields  S-amino-/3-methylpentane. 

Copper  a-amino-a-methylhohexoate,  C14H2S04N2Cu,  crystallises  in 
small,  light  blue  leaflets. 

a-AminO'a-tevb.-butylacetonitrile  hydrochloride,  C7H14N2,HC1  (34  per 
cent.),  formed  together  with  the  copper  salt  of  the  amino-acid  (8  per 
cent.)  from  pinacolin,  melts  and  decomposes  at  155 — 156°. 

a-Amino-a-methyloctonitrilehydrochloride,  C9H]SN2,HC1  (55  per  cent.), 
formed  together  with  the  copper  salt  of  the  amino-acid  (29  per  cent.) 
from  methyl  hexyl  ketone,  melts  at  about  101 — 106°. 

a-Amino-a-methyloctoic  acid,  C6H]3*CMe(NHo)*C02H,  crystallises  in 
small,  greasy  leaflets,  sublimes  but  does  not  melt,  and  is  only  sparingly 
soluble  in  cold  water,  but  is  readily  so  in  hot  water  or  alcohol.  G.  Y. 
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Mercuric  Oxycyanide.  Karl  IIoldermann  [Arch.  Pharm.,  1906, 
244,  133 — 136). — The  molecular  weight  in  aqueous  solution,  deter¬ 
mined  cryoscopically,  is  rather  less  than  half  that  corresponding  with 
the  formula  0(Hg*CN)2,  although  the  substance  is  extremely  little  dis¬ 
sociated  electroly tically  (this  vol.,  i,  75).  As  the  solution  has  an 
alkaline  reaction,  it  is  probable  that  when  the  substance  dissolves  in 
water  it  reacts  with  the  latter  to  form  20H,Hg,CN,  which  is  slightly 
dissociated  into  the  ions  *OH  and  ’Hg'CN.  It  gives  no  precipitate 
with  silver  nitrate,  and  therefore  it  can  hardly  form  the  ions  •Hg*0*Hg* 
and  2*CN,  as  suggested  by  Rupp  (this  vol.,  i,  340). 

Mercuric  oxycyanide  is  prepared  more  conveniently  by  the  following 
method  than  by  those  described  previously  (compare  Prussia,  Abstr., 
1899,  i,  319).  Dissolve  125  grams  of  mercuric  acetate  and  105  grams 
of  mercuric  cyanide  in  about  1  litre  of  nearly  boiling  water  ;  filter  if 
necessary  ;  stir  constantly,  and  add  approximately  normal  aqueous 
sodium  hydroxide  until  a  drop  of  the  liquid  reddens  phenolphthalein 
paper  (about  800  c.c.  will  be  required ;  the  approach  of  the  end-point 
is  indicated  by  the  sudden  crystallisation  of  the  oxycyanide).  Allow  to 
remain  a  day  in  the  cold,  filter,  wash  with  cold  water,  and  dry  in 
the  air.  The  mother  liquor  may  be  used  once  more  to  dissolve  the 
same  quantities  of  mercuric  salts.  C.  F.  B. 

Constitution  and  Method  of  Formation  of  Trimolecular 
Nitriles  or  Cyanalkines.  Ernst  von  Meyer  ( Chem .  Cent r.,  1906, 
i,  941 — 942  ;  from  Per.  k.  Sachs.  Ges.  Wiss.,  57,  324 — 352.  Compare 
Abstr.,  1905,  i,  155). — The  paper  consists  for  the  most  part  of  a 
summary  of  work  which  has  already  been  published  in  reference  to  the 
trimolecular  nitriles  or  cyanalkines,  together  with  an  account  of  the 
methods  of  formation  and  probable  constitution  of  these  compounds. 
Phthalyl  cyanethine,  C9H13N2N(CO)2C6H4,  prepared  by  the  action  of 
phthalic  acid  on  cyanethine,  crystallises  in  white  needles  and  melts  at 
127'5°.  Unlike  the  alkyl  dei’ivatives,  the  acyl  derivatives  readily 
regenerate  cyanethine.  Tribromocyanethine  forms  lustrous  leaflets  and 
melts  at  126°. 

By  the  action  of  sodium  on  ethyl  cyanide  in  ethereal  solution,  a  solid 
product  is  formed  which  contains  sodium  cyanethine,  cyanethine, 
sodium  ethyl  cyanide,  and  sodium  cyanide ;  sodium  propionate  and 
ammonia  are  formed  by  secondary  reactions.  Ethyl  cyanide  yields  about 
60  per  cent,  of  cyanethine,  but  when  lithium  is  used  instead  of  sodium 
the  yield  increases  to  80  ;  wheD  potassium  is  used,  however,  it  sinks  to 
20 — 25  per  cent.  Magnesium  does  not  attack  the  cyanide  except  when 
in  the  active  condition  and  at  a  very  high  temperature.  When  sod- 
amide  is  used  instead  of  sodium,  the  reduction  of  ethyl  cyanide  and  the 
secondary  reactions  which  result  in  the  formation  of  sodium  cyanide 
and  ethane  do  not  occur  ;  successful  experiments  were  made  with  ethyl, 
methyl,  benzyl,  and  phenyl  cyanides.  Sodium  alkyloxides,  but  not  the 
phenoxide,  cause  polymerisation  of  the  alkyl  cyanides,  especially  when 
heated  at  130 — 140°  with  the  cyanide  which  contains  the  same  alkyl 
group,  a  constant  equilibrium  between  the  cyanalkine,  sodium  alkyl 
cyanide,  alcohol,  and  alkyl  cyanide  being  probably  attained.  Ethyl 
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cyanide  is  also  converted  into  cyanethine  when  heated  with  commercial 
sodium  cyanamide,  zinc  ethyl,  or  anhydrous  barium  oxide. 

E.  W.  W. 

Influence  of  the  Added  Substance  on  Substitution  in 
Aromatic  Nuclei.  Arnold  F.  Holleman  ( Ber .,  1906,  39, 

1715 — 1716). — The  partial  nitration  of  nitrobenzene  at  30°  yields  a 
mixture  of  91T  per  cent,  of  meta-,  8  3  per  cent,  of  ortho-,  and  0  6  per 
per  cent,  of  para-dinitrobenzene.  The  mixture  obtained  after  com¬ 
plete  nitration  consists  of  909  per  cent,  of  meta-,  8T  per  cent,  ortho-, 
and  l'O  per  cent,  of  para-dinitrobenzene.  js-Nitroacetanilide  is  the  sole 
product  of  the  nitration  of  acetanilide  by  dilute  nitric  acid ;  the  more 
concentrated  the  acid,  the  greater  the  yield  of  dinitroacetanilide.  The 
results  of  experiments  on  the  nitration  of  nitrobenzene  and  of  benzoic 
acid  in  the  presence  and  absence  of  sulphuric  acid  are  also  quoted. 

C.  S. 


Benzenylnitrosolic  Acid.  Heinrich  Wieland  and  Hugo  Bauer 
(Ber.,  1906,  39,  1480 — 1488.  Compare  Wieland,  A bstr.,  1905,  i,  420; 
Ley,  Abstr.,  1898,  i,  657). — Silver  benzenylnitrosolate, 
NOCPh:N-OAg,NH3, 

is  prepared  by  adding  8  per  cent,  ammonia  to  benzoylhydroxylamin- 
oxime  in  ethereal  solution,  and  treating  the  resulting  solution  with 
silver  nitrate.  It  crystallises  in  unstable,  matted,  glistening,  rose-red 
needles,  decomposes  at  94°  forming  ammonia,  silver,  benzonitrile, 
nitrogen  peroxide,  and  water,  detonates  when  heated  on  platinum,  forms 
a  silver  mirror  when  boiled  with  water,  and  gives  Liebermann’s 
reaction.  It  is  only  sparingly  soluble  in  dilute  ammonia,  but  dissolves 
in  moderately  concentrated  ammonia  forming  the  blue  ammonium  salt, 
liberates  iodine  from  potassium  iodide  in  acid  aqueous  solution,  and 
diazotises  aniline  in  hydrochloric  acid  solution.  The  deep  blue  solution 
of  the  potassium  salt  is  obtained  when  the  silver  salt  is  shaken  with 
potassium  iodide  solution  ;  with  copper  acetate,  the  ammoniacal  solution 
forms  a  dark  brown  copper  salt  which  rapidly  decomposes,  yielding  an 
odour  of  benzonitrile.  The  free  acid  is  obtained  as  an  unstable,  pale  green 
film  when  the  blue  ammoniacal  solution  is  treated  with  ether  and  acetic 


acid,  and  the  resulting  green  ethereal  solution  is  evaporated  in  a  vacuum. 

Ben zenylami no-oxime,  which  is  formed  together  with  benzenylnitro¬ 
solic  acid  by  the  action  of  ammonia  on  benzoylhydroxylamino- oxime  in 
ethereal  solution,  is  obtained  also  by  the  reduction  of  the  blue 
ammoniacal  solution  of  benzenylnitrosolic  acid  with  hydrogen  sulphide. 


Dibenzenyloxyazoxime ,  CPh<C^^^CPh,  is  formed  by  the  action 


of  dilute  nitric  or  hydrochloric  acid  on  the  ammoniacal  solution  of 
benzenylnitrosolic  acid  cooled  by  ice ;  it  crystallises  from  petroleum  in 
large,  pale  yellow,  feathery  plates  or  leaflets,  melts  and  decomposes  at 
130 — 131°,  dissolves  readily  in  alcohol,  benzene,  or  chloroform,  gives  a 
slight  coloration  with  ferric  chloride,  and  is  decomposed,  forming 
benzonitrile  and  benzoic  and  nitrous  acids,  when  boiled  with  aqueous 
alkali  hydroxides  oracids;  when  reduced  with  zinc  dust  and  glacial  acetic 
acid  in  boiling  alcoholic  solution,  it  yields  dibenzenylazoxime.  The  action 
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of  iodine  on  silver  benzenylnitrosolate  suspended  in  ether  leads  to  the 
formation  of  diphenylglyoxime  peroxide.  G.  Y. 


Sulphonic  Esters  of  Hydroxybenzaldehydes  and  Hydroxy- 
benzoic  Acids.  Badische  Anilin-  &  Soda-Fabrik  (D.B..-P.  162322). 
— The  esters  of  the  formula  C6H4Me*S03R,  obtained  from  cresols  and 
aromatic  sulphonic  acids,  are  readily  oxidised  by  means  of  manganese 
dioxide  and  sulphuric  acid  to  the  corresponding  aldehydic  esters, 
CH0*C6H4*S03Tt,  from  which  the  hydroxybenzaldehydes  are  obtained 
on  hydrolysis. 

The  tolyl  esters  are  obtained  by  the  action  of  arylsulphonic  chlorides 
on  warm  dilute  alkaline  solutions  of  the  cresols  (compare  Georgescu, 
Abstr.,  1900,  i,  343).  The  following  are  the  melting  points  : 


o-Tolyl 

^-Tolyl 

TO-Tolyl 

Benzenesulphonic  . 

...  35—36° 

43° 

45° 

p- Toluenesulphonic . 

52° 

67—68° 

48° 

o- Toluenesulphonic . 

...  50—51° 

70—71° 

60° 

The  hydroxybenzaldehydesulphonic  acids  obtained  on  oxidation  are 
crystalline  compounds,  insoluble  in  water,  but  dissolving  in  organic 
solvents.  They  yield  additive  compounds  with  sodium  hydrogen 
sulphite,  and  condense  with  dimethylaniline  and  zinc  chloride  to  form 
the  leuco-compounds  of  dyes.  Melting  points  : 


0:  p-.  111-. 

Benzenesulphonic  .  54 — 55°  82°  liquid 

p -Toluenesulphonic .  62°  73 — 74°  66 — 68° 

o  -Toluenesulphonic .  79 — 80°  61  —  62°  65 — 66° 


The  corresponding  carboxylic  acids  are  obtained  in  small  quantity  at 
the  same  time. 


Benzenesulphonic  . . . 
p-  Toluenesulphonic . . . 
o- Toluenesulphonic . . . 


o-.  p-.  TO-. 

130°  170°  114—116° 

154 — 156°  168—170°  162° 

118—120°  168—170°  144—146°. 


C.  H.  D. 


Nitrostilbene.  Paul  Pfeiffer  and  J.  Monath  ( Ber .,  1906,  39, 
1304 — 1307). — 2-Nitrostilbene  was  prepared  by  a  method  differing 
slightly  from  that  recently  described  by  Sachs  and  Hilpert  (this  vol., 
i,  241).  2  :  4-Di  nitrostilbene  was  reduced  to  2-nitro-4-aminostiIbene, 

which  was  diazotised  in  dilute  hydrochloric  acid  solution  ;  the  proper¬ 
ties  of  2-nitrostilbene,  obtained  by  the  action  of  alkaline  stannous 
chloride  on  the  diazonium  chloride,  agreed  with  those  assigned  to  it 
by  Sachs  and  Hilpert  ( loc .  cit.). 

2  :  §-Dinitrostilbene,  prepared  by  the  condensation  of  2  :  6-dinitro- 
toluene  with  benzaldehyde  in  the  presence  of  a  little  piperidine, 
separates  from  benzene  in  yellow  needles  and  melts  at  86°. 

2  :4  :b-Trinitrostilbene,  prepared  by  the  condensation  of  2:4:6- 
trinitrotoluene  with  benzaldehyde  in  the  presence  of  a  little  piperidine, 
separates  from  benzene  in  bright  yellow,  glistening  plates  or  leaflets  of 
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the  benzene  additive  compound ;  the  latter  melts  at  158°  and  loses 
benzene  in  the  air.  A.  McK. 

Tfiphenylmethyl.  XIII.  Moses  Gomberg  and  Lee  H.  Cone  ( Ber ., 
1906,  39,  1461 — 1470). — Tetraphenyl inethane  may  be  readily  prepared 
by  the  action  of  magnesium  phenyl  bromide  on  triphenylchloromethane 
in  ethereal  solution.  The  yield  varies  from  5  to  10  per  cent.,  and  other 
products  formed  are  triphenylmetbane  and  the  corresponding  carbiuol, 
and  triphenylmethyl  peroxide. 

A  good  yield  of  a fSftfi-tetraphenyletjiane,  CPhs*CH2Ph,  is  obtained  by 
the  action  of  magnesium  benzyl  chloride  on  triphenylchloromethane. 
It  crystallises  from  a  mixture  of  ether  and  light  petroleum  in  large, 
transparent,  monoclinic  prisms,  and  melts  at  144°.  When  oxidised 
with  chromic  acid,  it  yields  triphenylcarbinol.  p-Chlorotetraphenijlelhane, 
C6H4Cl*CPh2*CH0Ph,  obtained  by  condensing  magnesium  benzyl 
chloride  with  p-chloro  triphenylchloromethane,  melts  at  156°.  The 
corresponding  2:4':  4"-2ric/iZoro-derivative,  C(C6H4Cl)3-CH2Ph,  ob¬ 
tained  from  2:4':  4"-trichlorotriphenylchloromethane  (Abstr.,  1904, 
i,  489),  melts  at  140°.  Tri-p-bromotetraphenylethane, 
C(CfiH4Br)o,CH2Ph, 

melts  at  201°. 

Kuntze-Fechner’s  aaa-triphenylethane  (Abstr.,  1903,  i,  244)  is 
obtained  by  condensing  triphenylchloromethane  with  magnesium 
methyl  iodide,  and  Fischer’s  aaa-triphenylpropane  ( Annalen ,  1878, 
194,  261)  may  be  prepared  by  a  similar  method. 

Pentaphenylethane,  CHPh2-CPh3,  may  be  prepared  by  the  action  of 
Baeyer’s  active  magnesium  (Abstr.,  1905,  i,  766)  on  a  mixture  of 
diphenyl bromomethane  and  triphenylchloromethane  in  ethereal  solu¬ 
tion.  It  crystallises  from  light  petroleum  of  high  boiling  point  in 
colourless  plates,  begins  to  soften  at  165°,  is  completely  molten  at 
175  — 180°,  and  dissolves  sparingly  in  ether,  alcohol,  or  light 
petroleum. 

Phenyl  diphenylene  chloromethane  and  molecular  silver  in  the 
presence  of  benzene  yield  a  hydrocarbon , 

g;>cPh.crh4:«:, 

melting  at  193°.  J.  J.  S. 

Observations  on  Coal  Tars.  Ernst  Bornstein  {Ber.,  1906,  39, 
1238 — 1242.  Compare  Abstr.,  1903,  i,  166). — The  tar  obtained  from 
a  Westphalian  coal  has  been  examined.  The  amount  formed  at 
temperatures  up  to  450°  is  extremely  small,  only  9  grams  per  kilo,  of 
coal.  It  has  a  sp.  gr.  1’03  and  contains  C  =  88-3,  H  =  7‘8,  and  0  =  2  2 
per  cent.  It  does  not  contain  paraffins  or  naphthalene,  but  isomethyl- 
anthracene  (Abstr.,  1883,  70). 

When  the  coal  is  heated  to  500°,  the  yield  of  tar  is  2’06  grams  per 
100  grams  of  coal,  of  which  some  30  per  cent,  distils  above  350°. 

Another  component  of  the  tar  is  the  hydrocarbon  crackene,  C24HJ8 
(Abstr.,  1900,  i,  284).  These  two  hydrocarbons  appear  to  be  character¬ 
istic  of  tars  obtained  at  moderate  temperatures  from  coals  rich  in 
carbon.  J.  J.  S. 
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Pseudo-acids.  Hans  Euler  ( Ber .,  1906,  39,  1607 — 1615.  Com¬ 
pare  Hantzsch,  AbstT.,  1899,  i,  39.9  ;  1904,  i,  381,  725  ;  von  Zawidski, 
1904,  i,  232,  475  ;  Johnston,  ibid.,  i,  984). — The  group  of  pseudo¬ 
acids  discussed  comprises  the  compounds  which  exhibit  neither  slow 
neutralisation  nor  abnormal  hydrolysis,  for  example,  phenylnitroamine 
and  violuric  acid.  Electrical  conductivity  determinations  gave  the 
following  results  for  K  x  106  at  18° : 

44  per  cent. 

Water.  alcohol. 

Phenylnitroamine  . . . 17 '5  l-26 

Acetic  acid  . . . 17-8  1’86 

The  temperature-coefficient  for  K  is  somewhat  larger  than  that  for 
acetic  and  benzoic  acids  and  their  homologues  and  increases  with  the 
temperature,  but  only  to  somewhat  the  same  extent  as  for  other 
feeble  electrolytes,  such  as  phenol  and  aniline,  and  for  nitrogen  acids 
such  as  aminotetrazole.  The  behaviour  of  phenylnitroamine  towards 
ammonia  in  perfectly  dry  benzene  solution  is  quite  analogous  to 
that  of  benzoic  acid,  and  the  conclusion  is  drawn  that  so  far  no 
physico-chemical  proofs  of  molecular  rearrangement  of  phenylnitro¬ 
amine  during  ionisation  or  salt  formation  are  available. 

Conductivity  determinations  of  solutions  of  aniline  acetate  and 
aniline  violurate  indicate  that  the  two  salts  are  hydrolysed  to  much 
the  same  extent,  and  the  two  acids  have  dissociation  constants  of 
much  the  same  value.  If  a  solution  of  violuric  acid  contains  99  per 
cent,  of  non-ionised  pseudo-acid  as  stated  by  Hantzsch,  then  it  is  cal¬ 
culated  that  the  true  acid  is  twice  as  strong  as  monochloroacetic  acid. 

J.  J.  S. 

Acylation  of  Anilinesulphonic  Acids.  Georg  Schroeter 
[with  Georg  Rosing]  {Ber.,  1906,  39,  1559 — 1570). — Finely-powdered 
dry  sodium  sulphanilate  and  acetic  anhydride  interact  with  develop¬ 
ment  of  heat  to  form  sodium  acetyIaniline-y>-sulphonate  (Nietzki  and 
Benckiser,  Abstr.,  1884,  1024),  which  is  readily  soluble  in  water,  but 
is  only  sparingly  so  in  alcohol,  and  has  no  physiological  action.  The 
acid  NHAc’CgH^’SOgH  (Armstrong,  Proc.,  1899,  15,  177 ;  Junghahn, 
Abstr.,  1900,  i,  389)  is  obtained  in  slender  needles  on  addition  of 
concentrated  hydrochloric  acid  to  the  cold  concentrated  aqueous 
solution  of  the  sodium  salt ;  it  separates  from  a  mixture  of  alcohol 
and  ether  as  an  oil,  which  solidifies  to  a  powder  containing  2H20,  is 
readily  soluble  in  water  or  alcohol,  but  is  insoluble  in  concentrated 
hydrochloric  acid,  and  is  hydrolysed  only  slowly  when  boiled  with 
water,  but  more  rapidly  by  boiling  alcohol,  forming  sulphanilic  acid 
and  acetic  acid  and  ethyl  acetate  respectively. 

Acetylaniline-j)- sulphonyl  chloride,  NHAc‘CcH4-S02C1,  is  formed 
when  sodium  acetyl-p-anilinesulphonate  is  ground  with  phosphorus 
pentachloride  and  treated  with  cold  wTater  ;  it  crystallises  from  benzene 
in  small  needles,  melts  at  149°,  is  readily  soluble  in  alcohol,  ether, 
or  ethyl  acetate,  and  reacts  with  sodium  etlioxide  in  alcoholic  solution 
to  form  ethyl  acetylaniline-p-sulphonate,  NHAc’CgHj'SOgEt,  which 
crystallises  in  white  needles  and  melts  at  115°.  Acetylaniline- 
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p -sulphonylphenetidide,  NHAc‘C6H4*S02‘NH’C6H4*0Et,  formed  by  the 
action  of  the  sulphonyl  chloride  on  phenetidine,  crystallises  from 
aqueous  solution  in  glistening,  white  leaflets  and  melts  at  204°. 

Bodium  acetylnaphthionate,  C12Hin04NSNa,  prepared  by  treating 
sodium  naphthionate  with  acetic  anhydride,  is  obtained  as  a  white 
powder,  which  is  soluble  in  water,  but  only  sparingly  so  in  alcohol. 
Acetylnaphthionic  acid,  NHAc*C10H6'SO3H,^H2O,  crystallises  in 
needles,  is  insoluble  in  concentrated  hydrochloric  acid,  and  when 
boiled  with  water  is  hydrolysed  to  acetic  and  naphthionic  acids. 
Acetylnaphthionyl  chloride,  NHAc*C10H6*SO2Cl,  prepared  by  grinding 
the  dry  sodium  salt  with  phosphorus  pentachloride,  separates  from 
ethyl  acetate  in  transparent  crystals  and  decomposes,  but  does  not 
melt,  when  heated.  Ethyl  acetylnaphthionate,  NHAc CJflH (.-SO?Et, 
crystallises  from  benzene  in  white  needles  and  melts  at  148°.  The 
anilide,  NHAc*C10H6*SO2*NHPh,  crystallises  from  alcohol  in  leaflets 
and  melts  at  231°. 

Sodium.  5-acetylaminonaphthalene-l-sulphonate,  NHAc*C10H(,-SO.,Na, 
is  formed  by  heating  sodium  5-aminonaphthalene-l-sulphonate  with 
acetic  anhydride ;  when  treated  with  phosphorus  pentachloride,  it 
yields  5-acetylaminonaphthalene-l  -sulphonyl  chloride, 

NHAc-C10H6*SO2Cl. 

Sodium  benzoylaniline-'p-sulphonate,  NHBz‘C6H4'S03Na,  formed  by 
shaking  sodium  sulphanilate  with  benzoyl  chloride  and  sodium  hydr¬ 
oxide  in  aqueous  solution,  crystallises  in  white  needles,  and,  when 
ground  with  phosphorus  pentachloride,  yields  benzoylaniline-ip- sulphonyl 
chloride,  NHBz’CfiH.*S09Cl,  which  crystallises  in  yellow  needles  and 
melts  at  176°. 

Sodium  henzoylnaphthionate,  NHBz’Cl0Hg'SO3Na,  is  formed  by 
heating  sodium  naphthionate  with  benzoic  anhydride. 

Sodium  benzenesulphonylamiline-'p-sulphonate,  CloHl0O5NSoNa,  is 
formed  by  shaking  sodium  sulphanilate  with  benzenesulphonyl  chloride 
and  aqueous  sodium  hydroxide.  The  acid,  SOgPh'NH'CgHj'SOgH, 
forms  an  oil,  which  crystallises  and  melts  at  78°.  The  chloride, 
SC^PtrNH’CgH^SC^Cl,  crystallises  in  white  needles  and  melts  at 
177°. 

Sodium  benzenesulphonylnaphthionate,  C16H1205NS2Na,  prepared  in 
the  same  manner  from  sodium  naphthionate,  crystallises  from  alcohol 
in  leaflets.  The  free  acid,  SO2Ph’NH’C10n6,SO3H,  crystallises  in 
needles.  The  sulphonyl  chloride,  SOgPh’NH’CjQHg'SC^Cl,  crystallises 
from  benzene  and  melts  at  171°. 

Sodium  acetylnaphthionate  reacts  with  diazotised  bases  in  aqueous 
solution  to  form  diazonium  salts,  NHAc'CjgHg'SOg'N^Ar,  which  may 
be  recrystallised  from  moderately  hot  water,  are  soluble  in  aqueous 
sodium  hydroxide,  give  dark  violet  precipitates  with  ammonia  in 
aqueous  solution,  detonate  when  heated  on  platinum,  decompose  and 
evolve  nitrogen  when  boiled  with  water,  and  crystallise  as  follows. 

"With  a-naphthylamine  :  crystallises  in  yellowish-brown,  glistening, 
silky  leaflets  ;  with  diazotised  o-  or  j^-nitroaniline  :  dark  red,  glistening 
needles ;  with  diazotised  m-nitroaniline  :  light  yellowish-red  leaflets  ; 
with  diazotised  benzidine  :  glistening,  red  needles. 

Similar  diazonium  salts  are  obtained  by  the  action  of  sodium 
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5-acetylaminonaphthalene-l-sulphonate  on  diazotised  jo-nitroaniline, 
crystallising  in  reddish-brown,  and  on  diazotised  benzidine,  crystal¬ 
lising  in  yellowish-brown  leaflets. 

In  aqueous  solution,  sodium  benzenesulphonylaniline-p-sulphonate 
reacts  with  diazotised  benzidine  to  form  a  yellowish-brown  diazonium 
salt,  C36H2SO10Nf)S4,  which  chars  when  heated,  and  gives  a  violet-black 
precipitate  with  ammonia  ;  with  diazotised  o-nitroaniline  to  form  the 
diazonium  salt,  ClsH1407N4S2,  which  crystallises  in  orange-yellow 
needles  and  forms  a  red  solution  in  aqueous  sodium  hydroxide  ;  with 
diazotised  m-nitroaniline  to  form  the  yellow  powder,  C18tIu07N4S2, 
which  dissolves  to  a  red  solution  in  aqueous  sodium  hydroxide,  and 
with  diazotised  a-naphthylamine  and  i//-cumidine  to  form  similar 
diazonium  salts.  It  couples  with  diazotised  yenitroaniline,  forming 
the  azo-dye,  C18Hu07N4S2,  which  crystallises  in  reddish -yellow  needles, 
dissolves  in  aqueous  sodium  hydroxide  or  ammonia,  forming  a  red 
solution,  does  not  evolve  nitrogen  when  boiled  with  water,  and  dyes 
wool  yellow  in  an  acid  solution. 

In  aqueous  solution,  sodium  benzenesulphonylnaphthionate  reacts 
with  diazotised  benzidine  to  form  the  diazonium  salt,  C44H32O10N6S4, 
which  is  obtained  as  a  yellow  powder,  and  with  diazotised  w-nitro- 
aniline  to  form  the  yellow  diazonium  salt,  C22Hlfi07N4S2.  With 
diazotised  j>nitroaniline,  sodium  benzenesulphonylnaphthionate  forms 
the  azo-dye,  C22H1607N4S2,  which  crystallises  in  red  needles,  does  not 
evolve  nitrogen  when  boiled  with  water,  and  dyes  wool  orange. 

When  cotton-wool  is  boiled  with  benzenesulphonylaniline-^-sulphonyl 
chloride  in  chloroform  solution  in  presence  of  pyridine,  washed,  and 
treated  with  p-nitrophenyldiazonium  acetate,  the  fibres  are  dyed 
yellow. 

Mercerised  cotton-wool  is  dyed  orange-brown  when  boiled  with 
benzenesulphonylnaphthionyl  chloride  in  chloroform  solution,  washed, 
and  treated  with  p-nitrophenyldiazonium  solution.  G.  Y. 


Dicycfopentadienes.  I.  Heinrich  Wieland  ( Ber .,  1906,  39, 
1492 — 1499). — Kramer  and  Spilker’s  dicyc/opentadiene  nitrosochloride 
(Abstr.,  1896,  i,  289)  has  the  constitution 


N0Or 


„rT  .0HC1-CH2-CH'CH-CH2 

0H< - -<k-iH-cH 


:>ch)2 


When  heated  with  diethylaniline  at  140°,  it  is  converted  into  the 


mononitrosochloi'ide,  CH<^ 


CH2-CH-CH-CH2-CCl-0 
CH-CH-CH - CH-NH’ 


which 


crystal¬ 


lises  from  alcohol  in  hard,  colourless  plates,  melts  and  commences  to 
decompose  at  160°,  and  is  readily  soluble  in  most  solvents. 

The  quinolinium  chloride ,  O H •  N !  C10H  u  •  C0N If- Cl,  which  crystal¬ 
lises  in  colourless  needles  and  decomposes  at  270°,  and  the  pyridinium 
chloride,  OH*NIC10Hn*C5NH5Cl,  which  melts  and  decomposes  at  218°, 
and  forms  a  platinichloride  crystallising  in  stellate  aggregates  of 
orange  needles  and  blackening  at  205°,  are  obtained  by  heating 
Kramer  and  Spilker’s  nitrosochloride  with  quinoline  and  pyridine 
respectively. 

When  reduced  with  zinc  dust  and  glacial  acetic  acid  in  methyl 
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alcoholic  solution,  the  mononitrosochloride  forms  the  oxime  of  keto- 

fjjj _ CH 

dibydrodicycfopentadiene,  C5H6<^^  C(NOHp'><~^2’  cr7s^a^' 

lises  in  large,  fan-shaped  crystals,  melts  at  88°,  is  readily  soluble  in 
most  solvents,  and  when  boiled  with  dilute  sulphuric  acid  yields  an 
aromatic  oil  with  a  nitrile-like  odour. 


Aminodihydrocjclodipentadiene, 


,CH- 


-CH0 


c=h«<6h-oh(nh!)>ch- 


formed  together  with  the  oxime  by  the  reduction  of  the  nitrosochloride 
or  by  reduction  of  the  oxime  with  zinc  dust  and  hydrochloric  acid  ;  the 
hydrochloride  crystallises  in  glistening  prisms  and  melts  at  198°;  the 
picrate  forms  matted,  yellow  needles  and  melts  and  blacxens  at  193°. 

The  action  of  alcoholic  potassium  hydroxide  on  the  mononitroso¬ 
chloride  leads  to  the  formation  of  the  \p-oxime , 

cy*o<?H’CHo’c'0 


'CH- 


1 1  i 


-C-NH’ 


which  melts  and  decomposes  at  205°  and  is  insoluble  in  alkali 
hydroxides. 

XH - CEL 


Chloroaminodihydrodicyclopentadiene,  C5H(.<X 


2>CHC1, 


XH-CH(NH2)' 

is  prepared  by  reduction  of  Kramer  and  Spilker’s  nitrosochloride  with 
granulated  zinc  and  boiling  alcoholic  hydrochloric  acid  ;  it  is  obtained 
as  an  oil  with  a  strong,  repulsive  odour.  The  hydrochloride,  C10H15NC12, 
crystallises  in  stout,  glistening  plates,  commences  to  melt  and 
decompose  at  260°,  and  when  treated  with  sodium  nitrite  and  hydro¬ 
chloric  acid  yields  the  corresponding  volatile  alcohol.  The  platini - 
chloride,  (C10H14NCl)2,H2PtCl0,  crystallises  in  stellate  aggregates  of 
yellowish- brown  needles  and  melts  and  decomposes  at  205°  ;  the 
picrate,  C]6H1S07K4C1,  forms  glistening,  greenish-yellow  needles  and 
decomposes  at  228°.  G.  Y. 


Dipropylacetyl-/>-phenetidine.  Aktien-Gesellschaft  fOr 
Anilin-Fabrikation  (D.R.-P.  163034). — Dipropylacetyl-p-phenetidine, 
CHPr2'CO’NH*C6H4’OEt,  prepared  by  boiling  a-propylvaleric  acid  and 
yj-pbenetidine  in  a  reflux  apparatus,  crystallises  from  benzene,  melts  at 
147°,  and  dissolves  sparingly  in  hot  water,  readily  in  hot  alcohol  or 
benzene.  It  finds  therapeutic  application  as  a  substitute  for  anti- 
pyrine.  C.  II.  D. 

Action  of  Primary  Amines  on  Aldehydes.  Leopold 
Rugheimer  ( Ber .,  1906,  39,  1653 — 1664). — Compounds  of  the  type 
CC13*CH(NH*R)2,  formed  from  chloral  and  aromatic  amines,  are 
sufficiently  stable  to  permit  of  being  directly  nitrated.  When 
jp-ditoluidinetrichloroethane,  CCl3XH(NH'CGH4Me).2,  for  example,  is 
added  to  a  mixture  of  anhydrous  nitric  acid  and  glacial  acetic  acid,  it 
is  nitrated,  and,  when  the  product  is  poured  into  water,  chloral 
separates,  whilst  m-nitro-p-toluidine  can  also  be  obtained  by  saturating 
the  solution  with  sodium  carbonate.  Compounds  of  the  type 
CCl3-CH(OH)*NHR,  described  in  the  paper,  do  not,  however,  behave  in 
an  analogous  manner. 
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The  mechanism  of  the  interaction  between  primary  amines  and 
aldehydes  is  discussed. 

Chloral  -o-phenylenediamine,  CC13*CH(0H)'NH‘C6H4*NH2,  prepared 
by  the  addition  of  a  solution  of  chloral  in  light  petroleum  to  a 
solution  of  o-phenylenediamine  in  ether,  is  a  colourless  solid  melting  at 
about  72°.  When  the  compound  is  added  to  sulphuric  acid  at  —6°, 
the  odour  of  chloral  is  perceptible.  Diacetyl-o-phenylenediamine  is 
formed  by  the  action  of  acetic  anhydride. 

Chloral-p-phenylenediamine ,  prepared  in  an  analogous  manner, 
decomposes  at  about  80°. 

Chloral-1  :  2  :  4 -tolylenediamine,  C  C 1 3  •  C  H  ( OH )  •  N  H'  C  e  II 3  M  e  *  N  H., , 

melts  at  about  86°. 

Chloral-1  :  3  :  ^-tolylenediamine  melts  at  67 — 68°.  Its  mercuri- 
chlorule  separates  from  chloroform  in  needles  and  decomposes  at  about 
120°. 

Dichloral-1  :  3  :  4 -tolylenediamine,  C6H3J\re[NH,CH(OH),CCl3]2,  melts 
at  56—57°. 

Chloral- a-naphthylamine,  CCl3*CR(OH)*NH*C10Hr,  prepared  from 
chloral  and  a-naphthylamine,  crystallises  in  needles  and  melts  at 
93 — 93-5°.  It  forms  acetonaphthalide  when  acted  on  by  acetic 
anhydride. 

Chloral- fi- naphthyl  amine  separates  from  light  petroleum  in  needles 
and  melts  at  101°. 

Chloral-aniline  chloral  hydrate,  CCl3*CH(OH)*NHPh,CC)3*CH(OH)2, 
prepared  by  the  addition  of  a  solution  of  chloral  in  light  petroleum 
to  a  solution  of  aniline  in  ether,  separates  in  needles,  grouped  in 
rosettes,  and  melts  at  56 -5°. 

Chloral-p-toluidine  chloral  hydrate , 

CCls-CH(OH)-NH-C6H4Me,CCl3-CH(OH)2, 
melts  at  58 — 59 '5°.  A.  McK. 

Rate  of  Auto-racemisation  of  Optically  Active  Ammonium 
Salts.  Edgar  Wedekind  ( Zeit .  Elektrochem.,  1906,  12,  330 — 333). 
— The  velocity  of  the  spontaneous  change  of  d-phenylbenzylmethyl- 
propylammonium  iodide  into  the  racemic  form  in  chloroform  solution 
at  25°  is  measured.  The  reaction  appears  to  be  unimolecular,  which  is 
in  accordance  with  the  view  that  the  change  is  due  to  the  dissociation 
of  the  salt  into  the  substituted  ammonia  and  alkyl  iodide,  which 
subsequently  recombine  to  the  racemic  form.  T.  E. 

Chlorophenylcarbamides.  Richard  Doht  ( Monatsh .,  1906,  27, 
213 — 223.  Compare  Abstr.,  1905,  i,  49). — o -Chlorophenylcarhamide, 
NH./CO'lSrH’CgH^Cl,  formed  by  the  action  of  potassium  cyanate  on 
o-chloroaniline,  crystallises  in  thin,  doubly  refracting,  monoclinic 
prisms,  melts  at  152°  (corr.),  and  is  soluble  in  water,  alcohol,  or 
acetone. 

rsx-Ghlorophenylcarbamide,  prepared  from  m-chloroaniline,  crystallises 
in  large,  pointed,  doubly  refracting  needles  and  melts  at  142°  (corr.). 

p -Chlorophenylcarhamide  is  formed  by  the  action  of  potassium 
cyanate  on  ^o-chloroaniline,  or  of  1  mol.  of  chlorine  or  of  bleaching 
powder  equivalent  to  1  mol.  of  chlorine  on  phenylcarbamide  in  acetic 
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acid  solution ;  it  crystallises  in  doubly  refracting  prisms  and  melts  at 
204—207°  (corr.). 

2  :  i-Dichlorophmylcarbamide ,  NH2*C0*NH*C6H3C12,  is  formed  by 
the  action  of  an  excess  of  chlorine,  or  of  bleaching  powder  equivalent 
to  not  less  than  2  mols.  of  chlorine,  on  phenylcarbamide  in  acetic  acid 
solution  ;  it  crystallises  in  sheaves  of  broad  needles,  melts  at  189° 
(corr.),  and  when  boiled  with  acetic  anhydride  yields  2  : 4-dichloro- 
acetanilide,  melting  at  143°. 

The  action  of  chlorine  on  phenylcarbamide  in  hot  glacial  acetic  acid 
solution  leads  to  the  formation  of  2:4: 6-trichloroacetanilide, 
ammonium  chloride,  and  carbon  dioxide.  G.  Y. 


New  Synthesis  of  Benzyleneimide.  E.  I.  Orloff  (J.  Russ. 
Phys.  Chem.  Soc.,  1905,37,  1272 — 1277). — The  author  has  synthesised 
benzyleneimide  by  the  interaction  of  aniline  and  formaldehyde  in 
presence  of  tartaric  or  citric  acid.  The  yellow  base,  to  which,  when 

,NH 


dried  at  100°,  the  author  ascribes  the  formula  (C6H4<^ 


'CHt 


,3H20, 


is  soluble  in  dilute  or  concentrated  acetic  acid  and  dissolves  sparingly 
in  chloroform.  The  addition  of  sodium  nitrite  to  a  solution  of  the 
imide  in  acetic  or  a  mineral  acid  yields  the  corresponding  fsonitroso- 
compound,  which  readily  forms  colouring  matters  with  alkaline 
/3-naphthol  or  similar  compounds.  For  technical  purposes,  it  is  not 
necessary  to  isolate  the  base  in  order  to  introduce  the  nitroso- 
compound,  the  original  acetic  acid  compound  being  employed.  The 
addition  of  excess  of  mercuric  chloride  to  an  acetic  acid  solution  of 

NH 

the  imide  precipitates  a  yellow  compound,  C0H4<^  >  ,H20,HgCl2. 

-t*  2 

When  kept,  an  acetic  acid  solution  of  the  isonitroso-compound  deposits 

NH 

an  orange  precipitate  of  the  nitroso-compound,  NOC6H3<^  I  . 

Benzyleneimide  can  also  be  synthesised  by  first  preparing  anhydro- 
formaldehydeaniline  and  then  heating  this  with  tartaric  and  acetic 
acids. 

The  following  imides  have  also  been  prepared  : 

JH 


(1)  OMe-C6H3< 


CH, 


,5H20, 


from  o-anisidine,  is  an  amorphous  powder  melting  at  above  100°; 
NH 

(2)  C6H3Me<^  i  ,3H20,  from  o-toluidine,  resembles  the  preceding 

and  melts  at  above  100°.  (3)  The  imide  from  p-toluidine  is  a  soft 

resin  which  solidifies  on  standing.  T.  H.  P. 


Constitution  and  Colour  of  Nitrophenols.  Georg  von 
Georgievics  ( Ber 1906,  39,  1536 — 1538.  Compare  Hantzsch,  this 
vol.,  i,  353). — Aqueous  and  alcoholic  solutions  of  picric  acid  darken 
when  heated,  regaining  the  original  colour  on  cooling.  Wool  is  dyed 
a  lighter  shade  in  a  cold  than  in  a  hot  picric  acid  bath  ;  on  prolonged 
boiling  with  water,  the  wool  dyed  in  the  cold  darkens  to  the  shade  of 
that  dyed  in  the  hot  bath.  If  picric  acid  is  exposed  to  the  air  in  a 
thin  layer,  it  darkens  in  colour,  and  if  treated  with  benzene  is 
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separated  into  the  ordinary  yellow,  soluble  picric  acid  and  a  dark 
modification  which  is  almost  insoluble  in  benzene,  becomes  still 
darker  above  200°,  and  does  not  melt  at  230°.  G.  Y. 

Catalytic  Action  of  the  Alkali  and  Alkaline- earth  Salts  in  the 
Fixation  of  Atmospheric  Oxygen  by  Solutions  of  the  Poly¬ 
phenols.  E.  Fouard  (Compt.  rend.,  1906,  142,  796 — 798).— The 
halogen  salts  of  the  alkali  and  alkaline-earth  metals  exert  a  catalytic 
action  on  the  absorption  of  oxygen  by  solutions  of  guaiacol  or  quinol. 
If  to  equal  volumes  of  2 N  solutions  of  the  chlorides  of  the  metals  a 
definite  quantity  of  a  guaiacol  solution  is  added,  the  time  ( t )  required 
for  each  solution  to  attain  a  definite  blue  tint  varies  inversely  with 
the  equivalent  (v)  of  the  metal  ’  the  curve  representing  the  relation 
between  t  and  v  is  hyperbolic,  and  expressed  by  the  equation  tvx  = 
constant.  The  amount  of  oxygen  absorbed  in  a  given  time  by  a  definite 
quantity  of  quinol  in  the  presence  of  equal  volumes  of  2 Y  solu¬ 
tions  of  the  metallic  chlorides  is  greatest  in  the  case  of  sodium,  and 
then  follow,  in  decreasing  order  of  activity,  manganese,  calcium, 
potassium,  barium,  lithium,  and  strontium.  M.  A.  W. 

Derivatives  of  Catechol  Methylene  Ether.  Paul  Medinger 
(. Monatsh .,  1906,  27,  237 — 246). — Homojnperonylonitrile, 

ch2:o2:c6h3*ch2*cn, 

is  formed  by  boiling  the  oxime  of  homopiperonaldehyde  (Bouveault 
and  Wahl,  Abstr.,  1902,  i,  682)  with  acetic  anhydride  in  a  reflux 
apparatus  for  thirty  minutes  ;  it  is  obtained  as  a  yellow  oil,  which 
distils  at  159°  under  14  mm.  pressure,  solidifies  to  compact,  white 
crystals  melting  at  42°,  and  is  hydrolysed  to  homopiperonylic  acid 
when  boiled  with  alcoholic  potassium  hydroxide.  The  acetyl  derivative 
of  homopiperonaldoxime,  CH2i02.’C6H3*CH./CHIN*0Ac,  is  formed 
together  with  the  nitrile  when  the  oxime  is  boiled  with  acetic  anhydride 
for  fifteen  minutes;  it  distils  at  177°  under  14  mm.  pressure,  solidifies 
to  white  crystals  melting  at  96°,  and  on  prolonged  heating  in  a  reflux 
apparatus  decomposes,  forming  acetic  acid  and  the  nitrile. 

Ilomopiperonylamine,  CH2 1 02I C6HS  •  C  H2  'CH2  •  N II 2,  prepared  by  re¬ 
ducing  the  oxime  of  homopiperonaldehyde  with  sodium  and  alcohol,  is 
obtained  as  a  colourless  oil,  which  boils  at  145°  under  17  mm.  pressure; 
the  colourless,  crystalline  hydrochloride ,  C9Hn02N,HCl,  melts  at  197° 
and  is  readily  soluble  in  water. 

Ilomopiperonyl  alcohol ,  CH2;02IC6H3,CH2,CII2,0II,  formed  by  the 
action  of  silver  nitiute  on  the  hydrochloride  of  the  amine  in  aqueous 
solution,  is  obtained  as  an  almost  colourless,  strongly  refracting  oil 
with  a  pleasant  aromatic  odour,  which  boils  at  164°  under  18  mm. 
pressui’e.  G.  Y. 

o-o-Dihydroxydiphenyl  Sulphide.  Ferdinand  Mauthner  (Ber., 
1906,  39,  1347 — 1 35 1  ).• — Thioguaiacol  was  prepared  from  o-anisidine  by 
Leuckart’s  diazo-reaction,  whilst  thioguaiacol  xanthate  was  obtained  as  a 
by-product ;  the  latter  separates  from  alcohol  in  colourless  leaflets  and 
melts  at  123°.  Thioguaiacol  was  converted  into  its  sodium  salt,  which 
was  condensed  with  o-iodoanisole  in  the  presence  of  copper  as  a  catalyst 
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to  form  o-o -dimethoxydiphenyl  sulphide ,  C14Hu02S,  which  separates  from 
alcohol  in  colourless  leaflets,  melts  at  73°,  and  boils  at  252 — 253°  under 
10  mm.  pressure.  Its  solution  in  concentrated  sulphuric  acid  is  blue, 
and  becomes  colourless  on  the  addition  of  water. 

o-o-Dimethoxydiphenylsulphone,  prepared  by  the  oxidation  of  the 
sulphide  by  potassium  permanganate,  crystallises  from  benzene  in 
colourless  needles  and  melts  at  157 — 158°.  Its  solution  in  concentrated 
sulphuric  acid  becomes  blue  on  warming,  but  loses  this  tint  when 
diluted  with  water. 

When  o-o-dimethoxydiphenyl  sulphide  in  xylene  solution  is  warmed 
for  two  hours  with  aluminium  chloride,  o-o -dihydroxydiphenyl  sulphide, 
C12H10O2S,  may  be  isolated  from  the  product ;  it  separates  from  benzene 
in  colourless  needles  and  melts  at  142°.  Its  solution  in  sulphuric  acid 
is  bright  green,  but  this  tint  disappears  when  the  solution  is  diluted. 
In  aqueous  solution  it  gives  a  green  coloration  with  ferric  chloride. 
Its  acetyl  derivative  separates  from  alcohol  in  colourless  needles  and 
melts  at  95  —  96°.  Acetyl  o-o-dihydroxydiphenylsulphone,  C16H]4OfiS, 
prepared  by  oxidising  o-o-diacetyldihydroxydiphenyl  sulphide  in  glacial 
acetic  acid  solution  with  potassium  permanganate,  separates  from 
alcohol  in  colourless  needles  and  melts  indefinitely  at  147—148°.  It 
forms  a  blue  solution  with  concentrated  sulphuric  acid.  When  treated 
with  sodium  hydroxide  and  the  solution  then  acidified,  the  acetyl  com¬ 
pound  forms  o-o-dihydroxydiphenylsulphone,  C12H10O4S,  which  separates 
from  benzene  in  colourless  needles  and  melts  at  164 — 165°.  Its 
solution  in  sulphuric  acid  is  blue,  and  becomes  colourless  on  dilution 
with  water.  A.  McK. 

Conversion  of  Morphenol  into  Trihydroxyphenanthrene. 
Eduard  Yongerichten  and  O.  IRttmer  ( Ber .,  1906,  39,  1718 — 1722). 
— 3  : 4  :5-Trihydroxyphenanthrene,  CI4H10O3,  is  obtained  when 
morphenol  is  heated  with  potassium  hydroxide  at  250° ;  after  purifica¬ 
tion,  it  separates  from  water  in  glassy  leaflets,  softens  at  120°,  and 
melts  at  148°.  When  heated  in  methyl-alcoholic  solution  with 
methyl  iodide  and  sodium  methoxide,  it  yields  3:4:  5 -trimethoxy- 
phenanthrene,  Cl7H1(303,  which  melts  at  90°.  Th  e  pier  ate  melts  at  166°. 
The  triacetyl  derivative,  which  could  not  be  obtained  in  the  crystalline 
state,  is  readily  oxidised  by  chromic  and  glacial  acetic  acids  to  a 
quinone  which  dissolves  in  alcoholic  soda  to  a  red  solution,  quickly 
changing  to  violet,  and  forms  with  o-tolylenediamine  a  yellow, 
crystalline  azine.  The  compound  of  the  quinone  with  sodium 
hydrogen  sulphite  is  decomposed  by  sulphuric  acid,  yielding  a  quinone 
which  dissolves  in  alcoholic  soda  to  an  intensely  violet  solution. 

C.  S. 

Condensation  Products  of  Asaryl  Aldehyde.  Rudolf 
Fabixyi  and  Tibok  Szf.ki  (Ber.,  1906,  39,  1211 — 1218.  Compare 
Butleroff  and  Rizza,  Abstr.,  1885,  669  ;  Gattermann  and  Eggers, 
Abstr.,  1899,  i,  347). — 2:4  -.b-Trwiethoxybenzylidene  semicar lazide, 
C6H2(OMe)3,CHIN'RH'CO,NH2,  crystallises  from  alcohol  in  small, 
white  needles  and  melts  at  205 — 206°. 
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2:4:  5-Trimethoxybenzylidene-fi-naphthylamine , 
C„Ha(OMe)s*CH:N'C10H7, 

crystallises  from  alcohol  in  yellow  leaflets  and  melts  at  134°  ;  the 
hydrochloride ,  C20H19O3IN,HCl,  forms  glistening,  red,  rhombic  crystals 
with  blue  lustre  and  dissolves  in  water  to  a  yellow  solution. 

2  :  2' :  4  :  4'  :  5  :  5 ' -Ilexamethoxydibenzylidenebenzidine,  C32H32OcN2, 
crystallises  in  slender  needles  and  is  readily  soluble  in  chloroform  or 
benzene,  but  only  sparingly  so  in  alcohol  or  ether  ;  the  hydrochloride, 
C32H3206N’2,2HCl,  forms  slender,  red,  microscopic  needles. 

l-Phenyl-4(2'  :  4'  :  5')-trimethoxybenzylidene-3-methyl-5-pyrazolone, 
N  Ph  •  CO 

^>C!CH'C6H2(OMe)3,  formed  by  the  action  of  the  aldehyde 

on  phenylmethylpyrazolone  in  alcoholic  solution  at  the  ordinary 
temperature,  crystallises  in  long,  slender,  glistening,  orange-red 
needles  and  melts  at  230°. 

2:4: h- Trimethoxybenzylideneacetone,  Cf)H2(OMe)3,CH!CH,COMe, 
formed  by  the  interaction  of  asaryl  aldehyde  and  acetone  in  presence 
of  sodium  hydroxide  in  warm  alcoholic  solution,  crystallises  in  delicate, 
orange-yellow  leallets,  melts  at  173°,  and  gives  with  concentrated 
sulphuric  acid  a  cherry-red,  and  with  bromine  in  chloroform  solution  a 
greenish-blue,  coloration,  becoming  yellow  on  addition  of  an  excess  of 
bromine.  With  bromine  in  carbon  disulphide  solution,  it  forms  a 
yellow,  crystalline  dibromide  (?).  The  di-iodide, 

CcH2(OMe)3*CHl'CHI*COMe, 

formed  by  the  action  of  iodine  on  trimethoxybenzylideneacetone  in 
warm  alcoholic  solution,  separates  in  glistening,  metallic,  dark  bluish- 
green,  woolly  crystals,  and  is  decomposed  into  iodine  and  trimethoxyT- 
benzylideneacetone  when  boiled  with  water.  The  oxonium  hydro¬ 
chloride,  C13H10O4,HCl,  is  formed  by  the  action  of  hydrogen  chloride 
on  trimethoxybenzylideneacetone  in  absolute  alcoholic  solution  ;  it 
separates  in  bluish-green,  woolly  crystals  with  metallic  lustre,  and  is 
unstable.  2:4:  5 -Trimethoxybenzylidenemethyl  ethyl  ketone, 
C0H2(OMe)3-CH:CH-COEt, 

formed  by  the  condensation  of  trimethoxybenzaldehyde  with  methyl 
ethyl  ketone  in  presence  of  sodium  hydroxide  in  aqueous-alcoholic 
solution,  separates  in  light  yellow  crystals,  melts  at  155°,  and  gives  an 
intense  red  coloration  with  bromine  in  chloroform  solution. 

2:4:  5 -Trimethoxybenzylidenemethyl  propyl  ketone, 
C(5II2(OMe)3*CH:CH*COPra, 
crystallises  in  yellow  needles  and  melts  at  87°. 

2:4:  5-Trimethoxybenzylidenediacetophenone, 

CcH2(OMe)3-CH(CH2-COPh)2, 

crystallises  from  alcohol  in  slender,  white  needles  and  melts  at 
119  — 120°.  The  oxime,  C26Hog06N9,  forms  white  needles  and  melts 
at  167—168°. 


2(2' :  4' :  5' )- Trimethoxy phenyl- ft-naphthacinchonic  acid, 


CmHo< 


c(co2h):ch 


■N 


;OC6H2(OMe)a 


is  prepared  by  heating  2  :  4  : 5-trimethoxybenzaldehyde  with  (3- 
naphthylamine  and  pyruvic  acid  in  absolute  alcoholic  solution  in  a 
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reflux  apparatus  ;  it  crystallises  iu  matbed,  slender,  yellow  needles, 
melts  at  258°,  and  is  insoluble  in  the  ordinary  solvents. 

2:4:  5  -  Trirnethoxy-a-phenylcinnamonitrile, 

C6H2(OMe)yCH:CPh-CN, 

formed  by  condensation  of  trimethoxybenzaldehyde  with  benzyl 
cyanide,  crystallises  in  yellowish-green  needles  and  melts  at 
147—148°.  G.  Y. 

Action  of  Magnesium  Organic  Compounds  on  Asaryl 
Aldehyde.  Rudolf  Fabinyi  and  Tibor  Szeki  ( Ber .,  1906,  39, 
1218 — 1222). — Diphenyldi- 2  :  4  :  5-trimethoxyphenylmethyl  ether, 
0[CHPh*CcH2(0Me)3]2, 

is  formed  by  the  action  of  magnesium  phenyl  iodide  on  asaryl 
aldehyde  in  benzene-ethereal  solution;  it  crystallises  in  delicate, 
colourless  leaflets  or  needles,  melts  at  210°,  is  readily  soluble  in 
hot  benzene,  glacial  acetic  acid,  or  chloroform,  and  gives  with  con¬ 
centrated  sulphuric  acid  an  intense  red  and  with  concentrated  hydro¬ 
chloric  acid  a  red  coloration  changing  to  blue. 

y8-Di-2  :  4  :  5-trimethoxvphenyl-AP-hexene, 

C6H2(OMe)3-  CHEt  •  C(CHMe)  •  C0H2  (0  Me)3, 
is  formed  by  the  action  of  magnesium  ethyl  iodide  on  asaryl  aldehyde 
in  benzene-ethereal  solution  ;  it  crystallises  from  alcohol  in  small, 
white  leaflets,  melts  at  96°,  dissolves  in  concentrated  sulphuric  acid 
forming  a  yellowish-red  solution,  and  gives  with  concentrated  hydro¬ 
chloric  acid  a  red  coloration  changing  to  blue.  When  heated  with 
bromine  in  carbon  disulphide  solution,  it  forms  the  dibromide , 

C24H3206Br2, 

which  crystallises  in  small,  white  needles,  gradually  becomes  grey,  and 
melts  and  decomposes  at  104 — 106°. 

Di- 2  :  4  :  b-trimethoxy-a-phenyl  ethyl  ether,  0[CHMe*C6H2(0Me)3]2, 
formed  by  the  action  of  magnesium  methyl  iodide  on  asaryl  aldehyde, 
crystallises  from  alcohol  and  melts  at  1 1 1  ’5°.  G.  Y. 

Monohalogen  Derivatives  of  Triphenylcarbinol  Chloride 
[Triphenylchloromethane],  Lee  H.  Cone  and  C.  P.  Long  ( J .  Amer. 
Ghem.  Soc.,  1906,  28,  518 — 524). — yj-Bromotriphenylchloromethane 
(Gomberg,  Abstr.,  1904,  i,  489)  can  be  prepared  by  the  action  of 
hydrogen  chloride  on  the  carbinol  obtained  by  the  reaction  between 
magnesium  phenyl  bromide  and  methyl  y>bromobenzoate  or  y>-bromo- 
benzophenone. 

p -Bromotriphenylcarbinol,  CGH4BrCPh0*OH,  obtained  by  heating 
y>-bromotriphenylchloromethane  with  a  mixture  of  glacial  acetic  and 
sulphuric  acids,  forms  colourless  crystals  and  melts  at  74°.  p -Bromo- 
triphenyl methyl  peroxide,  02(CPh2*C6H4Br)2,  crystallises  from  ether  or 
light  petroleum  and  melts  at  171 ’5 — 173’5°.  p -Bromotriphenylmethyl- 
amine,  C6H4Br*CPh2*lSrH2,  is  a  crystalline  substance  which  melts  at 
108  5 — 109°.  \>-Bromotriphenylmethylaniline  melts  at  148°. 

y>-Bromobenzophenone  can  be  obtained  in  nearly  quantitative  yield 
by  the  action  of  benzoyl  chloride  on  bromobenzene  in  presence  of 
aluminium  chloride.  On  attempting  to  prepare  y>-bromotriphenyl- 
chloromethane  by  the  action  of  benzene  on  the  product  of  the  reaction 
between  phosphorus  pentachloride  and  y?-bromobenzophenone,  a 
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mixture  of  £>-brotno-  and  jo-chloro-triphenylchloromethanes  was 
obtained.  This  result  was  found  to  be  due  to  the  fact  that  the  pro¬ 
duct  obtained  by  the  action  of  phosphorus  pentachloride  on  p-bromo- 
benzophenone  was  not  the  dichloride  expected  but  a  mixture  of  p~ 
chloro-  and  y>-bromo-benzophenones. 

m -Bromotriphenylchloromethane,  prepared  by  Grignard’s  reaction 
from  ethyl  m-bromobenzoate,  melts  at  67°.  E.  G. 

Hydrogenisation  of  Cholesterol.  Otto  Diels  and  Emil 
Abderhalden  (Ber.,  1906,  39,  1371 — 1373). — A  reply  to  Neuberg 
(this  vol.,  i,  356). 

a-Cholestanol  (this  vol.,  i,  272)  cannot  be  identical  with  coprosterol 
(Bondzynski,  Abstr.,  1896,  ii,  319),  as  the  two  compounds  differ  in 
melting  point,  solubility,  and  in  the  characteristics  of  the  benzoyl 
derivatives.  C.  S. 


A  Simple  General  Method  for  the  Synthesis  of  a-Amino- 
acids.  Nicolai  Zelinsky  and  George  Stadnikofe  (Ber.,  1906,  39, 
1722 — 1732). — The  nitriles  of  a-amino-acids  are  formed  when  equal 
molecular  quantities  of  potassium  cyanide  and  ammonium  chloride  react 
in  aqueous  or  aqueous-alcoholic  solution  with  aldehydes  or  ketones  of 
the  aliphatic,  aromatic,  or  hydroaromatic  series  (compare  Ljubavin, 
Abstr.,  1883,  178 ;  Eschweiler,  Abstr.,  1894,  i,  267 ;  Curtius  and  Jay, 
ibid.,  i,  162  ;  Gulewitsch,  Abstr.,  1900,  i,  476).  The  probable  course 
of  the  reaction  is  indicated  in  the  scheme  :  KCN  +  H20  KOH-f 
HCN ;  R*CO*R(or  H)  +  HCN  =  R(or  H)OR(OH)-ON  ;  NH4C1  + 
KOH  =  NH3  +  KC1  +  H20 ;  R(or  H)CR(OH;-CN  +  NH3  =  H20  + 
R(or  H)CR(NH2)-CN. 

The  nitrile  of  a-aminophenylacetic  acid  was  obtained  from  benzalde- 
hyde  in  60  per  cent,  yield,  and  a-aminofsobutyric  acid  from  acetone  in 
72-8  per  cent,  yield. 

The  following  new  compounds  are  described  ; 

a-Aminocyclohexylacetic  «ci(?,CH2<\Q^2>Q^2^>CH,CH(NH2),C02H, 

obtained  from  hexahydrobenzaldehyde  in  80  per  cent,  yield,  separates 
from  water  in  crystalline  nodules  and  melts  and  decomposes  at  297°. 
The  picrate  crystallises  in  yellow  prisms  and  melts  and  decomposes  at 
186—187°. 


3-Amino-l-melhylcyc\opentane-3-carboxylic  acid, 

CHMe-CH2  .NH2 
CH2 — CH  f  X)02H’ 

obtained  from  l-methylcydopentane-S-one  in  59  per  cent,  yield,  is  very 
soluble  in  water,  and  melts  and  decomposes  at  299 — 300°.  In  aqueous 
solution,  the  acid  does  not  exhibit  optical  activity,  although  it  is 
obtained  from  an  active  ketone  (Abstr.,  1902,  i,  597).  The  copper 
salt  forms  blue  anhydrous  crystals. 


AHo 


2>c<co> 


]-Aminocyclohexane-l-carboxylic  acid,  CH./\ ,, jq2 . qjj 

obtained  from  cyclohexanone  in  93  per  cent,  yield,  separates  from 
water  in  octahedral  crystals  or  in  long  prisms,  and  melts  and  decom- 
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poses  at  334 — 335°.  The  hydrochloride  softens  at  280°  and  melts  and 
decomposes  at  310°.  The  copper  salt  forms  dark  blue  crystals  con¬ 
taining  1H20.  The  picrate  melts  and  decomposes  at  209 — 210°. 

Z- Amino- 1  -methylcyclohexane-Z-carboxylic  acid, 


CH,< 


CHMe-CH, 


'NH0 


CH0 


CH/^NxXjH’ 


obtained  from  l-methyl<n/cZohexane-3-one  in  52  per  cent,  yield,  separates 
from  water  in  small  plates  containing  1H20,  and  when  anhydrous 
melts  and  decomposes  at  330°.  In  acetic  acid  solution,  it  is  optically 
inactive,  although  derived  from  an  active  ketone. 


1  -Aminocyc\oheptane-l-carboxylic  acid, 


<p2-CH2-CH2>c<NH2 


CH2-CH2*CH2 


co2h’ 


obtained  from  suberone,  separates  from  water  in  aggregates  of  glisten¬ 
ing  prisms  containing  1  mol.  H20.  The  anhydrous  acid  melts  and 
decomposes  at  306 — 307°,  the  picrate  at  215 — 216°.  The  copper  salt 
exists  in  three  forms  :  bluish-violet  plates  containing  1  mol.  H20,  small, 
sky-blue  anhydrous  crystals,  and  reddish-violet  needles.  C.  S. 


Phenylation  in  the  Presence  of  Copper  as  a  Catalyst. 
Irma  Goldberg  (Her.,  1906,  39,  1691 — 1692). — A  theoretical  yield  of 
phenylanthranilic  acid  may  be  obtained  by  interaction  of  anthranilic 
acid  and  bromobenzene  in  presence  of  a  trace  of  copper.  p-Bromo- 
nitrobenzene  and  anthranilic  acid  yield  similarly  4-nitrophenyl- 
anthranilic  acid. 

The  action  may  also  be  extended  to  acid  amides.  Benzamide  reacts 
with  bromobenzene  in  the  presence  of  copper  to  form  benzanilide 
Similarly,  salicylanilide  may  be  prepared  from  salicylamide. 

A.  McK. 

Action  of  Ammonium  Cyanide  on  Ketones  of  the  Series 

CO(CJI2M-7)(CnH2ni).  J.  Jaweloff  (Ber„  1906,  39,  1195—1200. 
Compare  this  vol.,  i,  409). — The  action  of  ammonium  cyanide  on 
ketones  of  the  series  CO(CnH2n_7)(CJlH2n+i)  leads  to  the  formation  of 
amino-nitriles  and  of  amino-acids  ;  the  yields  are  diminished  by  the 
proximity  of  an  aryl  group  to  the  carbonyl,  and  by  the  presence  of 
o-methyl  groups. 

a-Amino-a-phenylpropionitrile  hydrochloride  is  formed  in  a  yield  of  47 
per  cent.,  together  with  a-amino-a-phenylpropionic  acid  in  a  yield  of 
2  per  cent,  of  the  theoretical,  by  the  action  of  ammonium  cyanide  on 
phenyl  methyl  ketone  at  80°  under  pressure.  The  amino-nitrile  hydro¬ 
chloride,  GN’CMePh*NH2,HCl,  forms  small,  yellow  needles,  melts  at 
96 — 97°,  and  is  readily  soluble  in  water  or  absolute  alcohol,  but  is 
insoluble  in  ether,  benzene,  or  carbon  disulphide ;  the  aqueous  solution 
is  acid  to  litmus,  but  does  not  change  the  colour  of  congo  red.  When 
slowly  evaporated  in  absolute  alcoholic  solution,  the  aminonitrile 
hydrochloride  yields  ammonium  chloride,  and  on  recrystallisation  from 
water  it  is  decomposed,  forming  acetophenone.  It  is  oxidised  to 
benzoic  acid  by  dilute  alkaline  permanganate  solution,  and  on  reduc¬ 
tion  with  sodium  and  alcohol  yields  ammonia  and  a-phenylethylamine, 
a-Amino-a-phenylpropionitrile  is  a  dark  oil,  which  boils  and  partially 
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decomposes  at  101 — 104°  under  12 '5  mm.  pressure.  a -Amino-a- 
phenylpropionamide  hydrochloride,  NH^CO'CMePh’NH^HCI,  crystal¬ 
lises  in  large,  colourless  prisms,  melts  above  250°,  and  is  readily 
soluble  in  water. 

a-Amino-a-'p-lolylpropionitrile  hydrochloride, 

CN-CMe(C7H7)*NH2,HCI, 

is  formed  from  jo-tolyl  methyl  ketone  in  a  yield  of  42  per  cent,  of  the 
theoretical ;  it  crystallises  in  small,  slightly  yellow  needles  and  melts 
at  104 — 105°.  a-Amino-a-'p-tolyl^rropionic  acid,  NH2*CMe(C7H7)-C02H, 
formed  together  with  the  amino-nitrile,  crystallises  from  water  in 
sheaves  of  long,  white,  silky  needles,  sublimes  but  does  not  melt,  and 
forms  an  insoluble  copper  salt. 

a-Amino-a- 3  : 4- xylylpropionitrile  hydrochloride, 
CN-CMe(C6H3Me2)-NH2,HCl, 

which  crystallises  in  yellow  needles  and  melts  at  103 — 104°,  and 
a-amino-a- 3  :  i-xylylpropionic  acid,  NH2  •  C  Me(C  6H3  M  e2 )  •  C  02H,  crystal¬ 
lising  in  long,  white  needles,  are  formed  together  from  3  :  4-xylyl 
methyl  ketone  in  yields  of  38  per  cent,  and  11  per  cent,  of  the 
theoretical  respectively. 

a-Amino-a-2  :  4 -xylylp'opionitrile  hydrochloride,  CUH14N2,HC1,  which 
crystallises  in  yellow  needles  and  melts  at  97 — 98°,  and  the  corre¬ 
sponding  amino-acid,  CnH1502N,  crystallising  in  small  plates,  are 
formed  together  from  2  :  4-xylyl  methyl  ketone  in  yields  of  13  per 
cent,  and  8  per  cent,  of  the  theoretical  respectively. 

a-Amino-a-2  : 5-xylylpropioniirile  hydrochloride,  melting  at  101 — 102°, 
and  the  corresponding  amino-acid,  crystallising  in  small  plates,  are 
formed  from  2  : 5-xylyl  methyl  ketone  in  yields  of  12  per  cent,  and 
8  per  cent,  of  the  theoretical  respectively. 

a-Amino-a.-phenylbutyronitrile  hydrochloride,  CN*CEtPh‘NH2,HCl, 
is  obtained  from  phenyl  ethyl  ketone  in  a  yield  of  42  per  cent,  of  the 
theoretical ;  it  crystallises  from  water  or  alcohol  in  small,  yellow 
needles  and  melts  at  118 — 119°.  The  corresponding  amino-acid,  which 
is  obtained  in  a  yield  of  5  per  cent,  of  the  theoretical,  crystallises  in 
small,  colourless  prisms. 

The  interaction  of  benzylacetone  and  ammonium  cyanide  leads 
to  the  formation  of  a-ainino-ft-benzylisobutyronitrile  hydrochloride , 
OH2Ph,CH2,CMe(CJS'),]SrH2,HCl,  which  is  obtained  in  a  yield  of  66  per 
cent.,  together  with  a-amino-ft-benzylisobutyric  acid,  which  is  obtained 
in  a  yield  of  6  per  cent,  of  the  theoretical  and  crystallises  in  short, 
white  needles.  The  amino-nitrile  hydrochloride  crystallises  in  colour¬ 
less,  greasy  prisms,  or  from  alcohol  or  water  in  colourless  plates,  and 
melts  and  decomposes  at  120 — 122’50.  G.  Y. 

Reaction  between  Unsaturated  Compounds  and  Organic 
Magnesium  Compounds.  VIII.  Reactions  with  a/2-Unsatu- 
rated  Nitriles.  Elmer  P.  Kohler  (Amer.  Chem.  J.,  1906,  35, 
386 — 404.  Compare  Abstr.,  this  vol.,  i,  96,  and  previous  abstracts). — * 
When  a-phenylcinnamonitrile  is  added  gradually  to  a  boiling  solution 
of  magnesium  ethyl  bromide  and  the  resulting  magnesium  compound  is 
treated  with  ice-water  and  hydrochloric  acid,  two  racemic  modifications 
of  aft-diphenylvaleronitrile,  CHPhEt'CHPh’CN,  are  produced,  one  of 
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which  forms  small,  lustrous  crystals,  melts  at  115°,  and  is  readily 
soluble  in  acetone  or  boiling  alcohol,  and  moderately  so  in  ether, 
whilst  the  other  is  obtained  as  a  colourless  oib  On  hydrolysing  these 
nitriles  by  heating  them  with  strong  hydrochloric  acid  at  180°  for  four 
hours,  a  mixture  of  afi-diphenylvaleric  acids,  CHPhEt*CHPh*C02H,  is 
produced  in  each  case.  One  of  these  acids  crystallises  in  small, 
lustrous  plates,  melts  at  178°,  and  is  moderately  soluble  in  ether,  and 
slightly  so  in  light  petroleum  ;  the  other  acid  forms  clusters  of  crystals, 
melts  at  152 — 153°,  and  is  readily  soluble  in  alcohol  or  ether,  and 
sparingly  so  in  light  petroleum.  Each  of  these  acids,  when  heated 
with  concentrated  hydrochloric  acid  at  180°  for  twenty-four  hours, 
yields  a  mixture  of  the  two  forms. 

a (3- Diphenyl- a-ethylvaleronitrile,  CHPhEt'CPhEt’CN,  obtained  by 
the  action  of  ethyl  iodide  on  the  magnesium  derivative,  crystallises  in 
large,  tabular  plates,  melts  at  105°,  and  is  readily  soluble  in  acetone, 
alcohol,  ether,  or  chloroform.  Attempts  to  hydrolyse  this  substance 
were  unsuccessful.  On  reduction  with  sodium  and  boiling  amyl 
alcohol,  y8-diphenylhexane  is  produced  which  melts  at  92°,  boils  at 
175°  under  20  mm.  pressure,  and  is  readily  soluble  in  organic  solvents. 

afi-Diphenyl-a-methylvaleronitrile  crystallises  in  prisms,  melts  at  99°, 
is  readily  soluble  in  alcohol  or  ether,  and  cannot  be  hydrolysed. 

afi-Diphenyl-a-benzylvaleronitrile ,  CHPhEt-CPh(C7H7)'CN,  crystal¬ 
lises  from  benzene  in  needles  containing  1  mol.  of  the  solvent,  which  it 
loses  slowly  at  the  ordinary  temperature;  it  melts  at  140°,  and  is 
readily  soluble  in  benzene,  acetone,  or  hot  alcohol. 

Although  all  these  alkyl  derivatives  should  be  capable  of  existing 
in  two  inactive  modifications,  only  one  substance  was  obtained  in  each 
case.  It  is  evident,  therefore,  that  only  one  magnesium  compound  is 
formed  by  the  union  of  phenylcinnamonitrile  with  magnesium  ethyl 
bromide,  and  that  the  two  stereoisomeric  diphenylvaleronitriles  are 
produced  by  the  decomposition  of  this  substance  with  water. 
a-Benzoyl-a(3-diphenylvaleronitrile,  CHPhEt*CPhBz*CN  or 
CHPhEt-CPh:c:NBz, 

obtained  by  the  action  of  benzoyl  chloride  on  the  magnesium  derivative, 
crystallises  from  alcohol  in  large  needles,  melts  at  137°,  is  readily 
soluble  in  chloroform,  acetone,  or  hot  alcohol,  moderately  so  in  cold 
alcohol  or  ether,  and  is  easily  hydrolysed  with  formation  of  benzoic 
acid  and  the  solid  diphenylvaleronitrile. 

a-Cyano-afi-diphenylvaleric  acid,  CHPhEt*CPh(CN),C02H  or 
CHPhEt-CPh:c:N'C02H, 

obtained  by  the  decomposition  of  the  product  of  the  action  of  carbon 
dioxide  on  the  magnesium  derivative,  is  an  oil  which  is  fairly  stable  at 
low  temperatures,  but  slowly  evolves  carbon  dioxide  at  the  ordinary 
temperature,  and  is  instantly  decomposed  by  boiling  water  ;  the  salts 
are  less  stable  than  the  acid  itself. 

Both  modifications  of  diphenylvaleronitrile  react  with  magnesium 
methyl  iodide  with  the  formation,  in  each  case,  of  two  stereoisomeric 
forms  of  y8-diphenylhexane- (3-one,  CHPhEt'CHPh’COMe.  One  of 
these  forms  crystallises  in  stout  needles,  melts  at  116°,  and  is  readily 
soluble  in  ether  or  acetone,  and  moderately  so  in  cold  alcohol.  The 
other  form  crystallises  from  light  petroleum  and  melts  at  56°. 
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By  the  action  of  magnesium  phenyl  bromide  on  the  two  modifica¬ 
tions  of  diphenyl valeronitrile,  two  forms  of  a(3 -diphenylvalerophenone, 
CHPhEt’CHPh'COPh,  are  obtained,  one  of  which  crystallises  in 
needles,  melts  at  170°,  and  dissolves  readily  in  acetone  or  chloroform  ; 
the  other  form  crystallises  in  plates,  melts  at  92°,  and  is  easily  soluble 
in  alcohol  or  ether. 

Magnesium  phenyl  bromide  reacts  with  phenylcinnamonitrile  with 
formation  of  triphenylpropionitrile  and  benzylidenedeoxybenzoin.  Tri- 
phenylpropionitrile,  CHPh2*CHPh*CN,  crystallises  in  plates,  melts 
at  102°,  and  is  readily  soluble  in  alcohol  or  ether.  Triphenylpropion- 
amide,  CHPh^CHPh’CO’NHg,  obtained  by  heating  the  nitrile  at  160° 
for  four  hours  with  concentrated  hydrochloric  acid,  crystallises  in 
needles,  melts  at  213°,  is  readily  soluble  in  alcohol,  moderately  so  in 
ether,  and  slightly  so  in  boiling  water  ;  it  is  easily  hydrolysed  by  strong 
hydrochloric  acid  at  200°  with  formation  of  triphenylpropionic  acid. 
Triphenylethylpropionitrile,  CHPh^CPhEt’CN,  obtained  together  with 
benzylidenedeoxybenzoin  by  the  action  of  ethyl  iodide  on  a  solution  of 
the  magnesium  derivative,  crystallises  in  needles,  melts  at  134°, 
dissolves  readily  in  alcohol  or  ether,  and  undergoes  no  change  when 
heated  to  200°  with  concentrated  hydrochloric  acid. 

By  the  interaction  of  cinnamonitrile  with  magnesium  methyl  iodide 
and  with  magnesium  phenyl  bromide,  products  are  obtained  which 
yield  dibenzylideneacetone  and  benzylideneacetophenone  respectively. 
^-Phenylcinnamonitrile  reacts  similarly  with  magnesium  phenyl 
bromide  with  production  of  /3-phenylbenzylideneacetophenone. 

E.  G. 

Stereoisomeric  Cinnamic  Acids.  Emil  Erlenmeyer,  jun.,  and 
C.  Barkow  (i?er.,  1906,  39,  1570 — 1585.  Compare  Erlenmeyer,  jun., 
Abstr.,  1905,  i,  892). — The  brucine  salt  melting  at  135°  is  formed  by 
the  action  of  brucine  on  cinnamic  acid  from  storax  in  absolute 
alcoholic  solution ;  it  crystallises  in  monoclinic  plates  [a  :  b :  c  = 
P2039  : 1  :0-7770  ;  /3=77°39'],  dissolves  in  16’44  parts  of  50  per  cent, 
ether-alcohol,  and  has  [a]D  -  5°  in  a  0’5  per  cent.,  [a]D  ±0°  in  a  1  per 
cent.,  or  [a]D  +12’5°  in  a  10  percent,  solution  in  absolute  alcohol. 
The  brucine  salt  melting  at  113°  is  formed  by  the  action  of  brucine 
on  cinnamic  acid  from  storax  in  50  per  cent,  alcoholic  solution ;  it 
crystallises  in  monoclinic  plates  [a  :  b  :  c  =  2'3026  : 1  : 1  ’4989 ;  /3  =  80°45'], 
and  when  dried  loses  C2H60  and  commences  to  melt  at  113°.  It 
dissolves  in  8’23  parts  of  50  per  cent,  ether-alcohol,  and  has,  when 
dried,  [a]D  — 16‘67°  in  a  1  per  cent.,  or,  when  containing  C2H60, 
[a]D  —  12 '5°  in  a  1  per  cent.,  or  [a]D  +  3 ’33°  in  a  10  per  cent,  solution 
in  absolute  alcohol.  In  one  experiment,  when  heated  with  alcohol, 
this  salt  was  converted  into  that  melting  at  135°. 

The  brucine  salt  melting  at  107°  is  the  racemic  compound  of  the 
salts  melting  at  135°  and  113°,  into  which  it  is  resolved  by  recrystal¬ 
lisation  from  a  mixture  of  alcohol  and  ether;  it  dissolves  in  6-92  parts 
of  50  per  cent,  ether-alcohol,  and  has  [a]D  -  lG^0  in  a  0’5  per  cent,  or 
[a]D  ±  0°  in  a  5  per  cent,  solution  in  absolute  alcohol. 

a-Cinnamic  acid  obtained  from  the  brucine  salt  melting  at  135°  is 
identical  with  the  acid  from  storax ;  it  crystallises  in  monoclinic  plates 
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[a  :  b  :  c  =  0*8648  : 1  :  0*3142  ;  /3=  82°52'],  melts  at  134 — 135°,  dissolves 
in  19*8  parts  of  75  per  cent,  alcohol,  and  is  converted  into  /3-cinnamie 
acid  when  heated  above  its  melting  point,  or  dissolved  in  a  small 
quantity  of  ether  and  precipitated  by  addition  of  light  petroleum,  or 
recrystallised  from  75  per  cent,  alcohol. 

fi-Cinnamic  acid  is  obtained  from  Honduras  balsam  or  from  the 
brucine  salt  melting  at  113°;  it  crystallises  in  monoclinic  plates 
[a  :  b  :  c  =  3  8855  : 1  : 3*0240 ;  /3  =  89°12'],  melts  at  133°,  dissolves  in 
13*12  parts  of  75  per  cent,  alcohol,  and  is  converted  into  the  a-acid  by 
repeated  recrystallisation  from  ether,  or  on  recrystallisation  from 
absolute  alcohol. 

The  acid  obtained  from  the  brucine  salt  melting  at  107°  crystallises 
from  ether  in  large,  thin  leaflets,  dissolves  in  18*02  parts  of  75  per 
cent,  alcohol,  and  when  freshly  prepared  can  be  reconverted  into  the 
brucine  salt  melting  at  107°. 

Synthetical  cinnamic  acid  dissolves  in  15*97  parts  of  75  per  cent, 
alcohol ;  it  yields  /^-cinnamic  acid  under  the  same  conditions  as  does 
the  acid  from  storax,  but  in  smaller  crystals.  If  the  synthetical  acid  is 
dissolved  in  hot  75  per  cent,  alcohol  and  cooled,  /3-cinnamic  acid 
crystallises  out  together  with  a  small  amount  of  the  a-acid,  into  which 
it  changes  entirely  if  left  in  contact  with  the  solution.  But  if  the 
/3-acid  is  filtered  off,  the  mother  liquor  evaporated  to  dryness,  and  the 
residue  again  recrystallised  from  75  per  cent,  alcohol,  a  further 
amount  of  /3-acid  is  obtained,  which  changes  into  the  a-acid  only 
extremely  slowly. 

Whilst  in  absolute  alcoholic  solution  a-cinnamic  acid  forms  the 
brucine  salt  melting  at  1 35°  quantitatively,  the  synthetical  acid  yields 
only  half  of  the  theoretical  amount  of  this  salt,  but  in  50  per  cent, 
alcoholic  solution  it  forms  the  salt  melting  at  113°  quantitatively. 

The  acid  obtained  from  storax  after  treatment  with  boiling  sodium 
hydroxide  dissolves  in  15*01  parts  of  75  per  cent,  alcohol. 

Six  cinnamic  acids  differing  in  crystallographical  as  also  in  other 
properties  are  now  known :  Erlenmeyer,  sen.’s,  isocinnamic  acid,  melting 
at  37 — 38°;  a^ocinnamic  acid,  melting  at  68°;  Liebermann’s  iso- 
cinnamic  acid,  melting  at  59°;  triclinic  cinnamic  acid,  melting  at  80°; 
a-cinnamic  acid  from  storax,  melting  at  134 — 135°;  and  /3-cinnamic 
acid  from  storax,  melting  at  132 — 133°.  To  these  must  be  added  iso- 
cinnamic  acid  from  the  most  soluble  brucine  salt,  which  differs  from 
Liebermann’s  acid  only  slightly  in  its  crystalline  form,  and  the 
synthetical  acid,  which  differs  from  the  storax  acid  in  its  manner  of 
crystallisation  and  in  the  formation  of  the  brucine  salt.  G.  Y. 


Preparation  of  Glycidio  Esters  and  Aldehydes  in  the 
Hexahydroaromatic  Series.  Georges  Darzens  and  P.  Lefebure 
( Gompt .  rend.,  1906, 142,  714 — 715.  Compare  Abstr.,  1905,  i,  116;  this 
vol.,  i,  62,  137). — cycfoHexanone  and  its  three  methyl  homologues 
(Sabatier  and  Senderens,  A.bstr.,  1904,  i,  156;  1905,  i,  275)  condense 
with  ethyl  chloroacetate  to  form  /3/3-substituted  glycidic  esters,  which 
on  distillation  yield  the  corresponding  hexahydrobenzaldehyde.  The 


compound 


c6h10< 


o 

CH*C02Et 


is  a  viscous,  colourless  liquid  which  boils 
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at  128 — 129°  under  17  mm.  pressure,  has  an  extremely  disagreeable 
odour  of  rotten  fruits  and  of  scatole,  and  yields  hexahydrobenzaldehyde 
(compare  Bouveault,  Abstr.,  1904,  i,  61  ;  1905,  i,  116)  on  distillation 
under  a  pressure  of  30  mm.  The  compounds  obtained  by  condensing 
ethyl  chloroacetate  and  o-,  m-,  or  p-methylcycfohexanone  boil  at 
129 — 131°  under  15  mm.  pressure,  140 — 143°  under  20  mm.  pressure, 
or  133°  under  18  mm.  pressure  respectively;  they  are  all  characterised 
by  their  extremely  disagreeable  odour,  and  yield  the  corresponding 
methylhexahydrobenzaldehyde  on  distillation  ;  hexahydro-o-tolualdehyde 
boils  at  61 — 62°  under  15  mm.  pressure,  has  a  strong  odour  of 
camphor,  and  forms  a  semicarbazone  which  melts  at  137 — 138°; 
hexahydro-7«-tolualdehyde  (compare  Tschitschibabin,  Abstr.,  1904,  i, 
421)  boils  at  60 — 61°  under  15  mm.  pressure,  and  hexahydro- p- 
tolualdehyde  is  a  liquid  with  a  characteristic  aromatic  odour,  which 
boils  at  64 — 65°  under  16  mm.  pressure  and  forms  a  semicarbazone 
which  melts  at  168 — 169°.  M.  A.  W. 

Substitution  of  the  Acetyl  by  the  Methyl  Group  by  means 
of  Diazomethane.  Josef  Herzig  and  J.  Ticiiatschek  ( Ber .,  1906, 
39,  1557 — 1559.  Compare  this  vol.,  i,  173).— Acetanilide  and 
phenacetin  do  not  react  with  diazomethane.  On  treatment  with 
diazomethane  and  hydrolysis  of  the  product  with  potassium  hydroxide, 
/?-acetoxybenzoic  and  7/i-acetoxybenzoic  acids  yield  acids  containing 
73'4  per  cent,  and  88'6  per  cent,  of  the  corresponding  methoxybenzoic 
acids  respectively,  whilst  p-hydroxybenzoic  acid  yields  pure  anisic 
acid.  Under  similar  conditions,  salol  forms  the  methyl  ether  quanti- 
tatively,  but  salicylic  acid  yields  a  product  containing  only  T27  per 
cent,  of  the  methyl  ether,  and  the  acetyl  groups  of  acetylsalicylic  acid 
and  acetylsalol  remain  unchanged.  G.  Y. 

Synthesis  of  a- Amino-acids.  Franz  Knoop  and  Hans  Hoessli 
(Ber.,  1906,  39,  1477 — 1480.  Compare  Knoop,  Abstr.,  1905,  ii,  46). 
— Fittig  and  Petkow’s  a-keto-y-phenylbutyrie  acid  (Abstr.,  1898,  i, 
196)  yields  an  oxime,  CH2Ph,CH2*C(N0H)'C02H,  which  crystallises 
in  colourless  needles,  melts  at  165°,  and  dissolves  readily  in  most 
organic  solvents  with  the  exception  of  light  petroleum.  a-Amino- 
y-phenylbutyric  acid,  CH2Ph,CH2*CH(NH2),C02H,  is  obtained  when 
the  oxime  is  reduced  with  sodium  amalgam  and  water,  care  being 
taken  to  neutralise  the  free  alkali  from  time  to  time  with  hydrochloric 
acid.  It  crystallises  from  water  in  colourless  plates  or  needles,  and 
melts  and  decomposes  at  293 — 295°  when  quickly  heated.  It  is  taste¬ 
less,  dissolves  sparingly  in  cold  water,  and  is  insoluble  in  all  organic 
solvents  with  the  exception  of  ethyl  alcohol.  The  aqueous  solution 
does  not  dissolve  cupric  oxide  or  carbonate.  Better  yields  are  obtained 
when  the  reduction  is  accomplished  by  means  of  aluminium  amalgam 
and  moist  ether.  The  same  method  of  reduction  is  used  with  advan¬ 
tage  in  the  preparation  of  phenylalanine. 

The  constitution  of  a-keto-y-phenylbutyric  acid  has  been  confirmed 
by  its  quantitative  oxidation  to  /3-phenylpropionic  acid  by  means  of 
hydrogen  peroxide.  Hence  the  amino-acid  described  by  Fischer  and 
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Schmitz  (this  vol.,  i,  182)  under  the  same  name  must  have  a  different 
constitution.  J.  J.  S. 

Condensation  of  Acetylenic  Amides  with  Phenols.  General 
Method  of  Synthesis  of  /^-Substituted  Derivatives  of 
/3-Phenoxyacrylamides.  Charles  Moureu  and  I.  Lazennec 
(Compt.  rend.,  1906,  142,  894 — 895.  Compare  this  vol.,  ii,  240,  276). 
— The  /^-substituted  /3-phenoxyacrylamides  are  obtained  by  heating 
at  130 — 140°  the  sodium  derivative  of  phenol  with  the  acetylenic 
amide  dissolved  in  phenol.  /?-o -Tolyloxy-fi-amylacrylamide, 
C5Hn-C(0-C6H4Me):CH-C0-NH2, 

and  f$-phenoxy-($-hexylacrylamide,  C6H13*C(OPh)ICH,CO,NH2,  are 
oily  substances.  (3-Phenoxy-fi-phenylacrylamide ,  OPh'CPhlCH'CO’NH,,, 
melts  at  195 — 197°,  /?-o -tolyloxy-(3-phenylacrylamide, 
C6H4Me-0*CPh:CH-C0*NH2, 
at  168°,  and  fi-guaiacoxy-fi-phenylacrylamide, 

0Me-C6H4-0*CPh:CH-C0-NH?, 

at  158°.  When  heated  with  dilute  sulphuric  acid,  these  substituted 
acrylamides  are  hydrolysed  with  the  formation  of  the  corresponding 
ketone  and  phenol ;  thus,  /J-phenoxy-/J-hexylacrylamide  yields  methyl 
hexyl  ketone  and  phenol.  H.  M.  D. 

Fermentation  Vats.  Hermann  Wendelstapt  and  Arthur  Binz 
(Ber.,  1906,  39,  1627 — 1631). — Woad  fermentations  may  be  con¬ 
ducted  on  the  small  scale  in  glass  vessels  provided  atmospheric  oxygen 
is  not  allowed  to  enter.  Experiments  are  most  readily  conducted  in 
a  litre  flask  provided  with  a  cork  and  a  delivery  tube  the  end  of  which 
dips  under  water.  Attempts  have  been  made  to  isolate  the  character¬ 
istic  organism  which  causes  the  fermentation.  The  addition  of  dis¬ 
infectants,  or  sterilisation  by  heating,  renders  woad  non-fermentable. 

J.  J.  S. 

Linking  Up  of  Amino-acids.  Hans  Meyer  (Ber.,  1906,  39, 
1451 — 1452). — A  considerable  amount  of  anthranilo-anthranilic  acid 
(Anschutz,  Schmidt,  and  Greiffenberg,  Abstr.,  1903,  i,  57 ;  Mohr  and 
Kohler,  D.R.-P.  127138)  is  obtained  as  a  by-product  in  the  prepara¬ 
tion  of  anthranilic  acid  according  to  D.R.-P.  55988.  J.  J.  S. 

Tautomerism  of  cycfoHexanone.  Carl  Mannich  (Ber.,  1906, 
39,  1594 — 1595).— When  boiled  with  acetic  anhydride  and  sodium 
acetate  in  a  reflux  apparatus,  cyclohexanone  forms  tetrahydrophenyl 
acetate ,  CfiH9*0'Ac,  which  is  obtained  as  a  colourless  oil  with  a  pleasant 
fruity  odour.  The  acetate  boils  at  180 — 182°,  is  hydrolysed  completely 
by  boiling  alcoholic  potassium  hydroxide,  and  when  treated  with  semi- 
carbazide  hydrochloride  and  potassium  hydroxide  in  dilute  alcoholic 
solution  yields  the  semicarbazone  of  cyclohexanone.  In  slightly  alka¬ 
line  solution,  the  acetate  is  oxidised  by  potassium  permanganate,  form¬ 
ing  adipic  acid.  G.  Y. 

Ketones  obtained  by  means  of  w -Valeric  Acid.  E.  Layraup 
(Bull.  Soc .  chim.,  1906,  [iii],  35,  223 — 235). — Phenyl  butyl  ketone, 
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obtained  by  condensing  valeryl  chloride  with  benzene  in  presence  of 
aluminium  chloride,  boils  at  248’5°  (corr.)  and  has  1  *5 1 52  at  19° 

(compare  Perkin  and  Caiman,  Trans.,  1886,  49,  161).  The  oxime 
separates  from  ether  in  colourless,  silky  needles,  melts  at  52 — 52-5°, 
is  readily  soluble  in  alcohol  or  benzene,  less  so  in  light  petroleum,  and 
is  converted  by  phosphorus  pentachloride  into  a  mixture  of  benzoyl- 
butylamine  and  valerylaniline.  The  semicarbazone  crystallises  from 
boiling  alcohol  in  silky  needles  and  melts  at  1  66°. 

/»-Tolyl  butyl  ketone,  similarly  prepared,  crystallises  in  bulky  mono¬ 
clinic  prisms.  The  oxime  is  a  viscous,  colourless  liquid  and  boils  at 
180°  under  25  mm.  or  at  168°  under  13  mm.  pressure,  and  undergoes 
the  Beckmann  transformation  with  phosphorus  pentachloride.  The 
semicarbazone  melts  at  206°  (compare  Blaise,  Abstr.,  1902,  i,  164). 

p -Xylyl  butyl  ketone  (Me2  :  CO  =  1  :  4  :  6),  similarly  prepared  from 
jo-xylene  and  valeryl  chloride,  is  a  colourless  liquid  of  pleasant  odour, 
boils  at  266’5°  under  762  mm.  pressure,  and  is  miscible  with  organic 
solvents.  The  oxime  is  oily  and  distils  at  175 — 176°  under  19  mm. 
pressure.  The  semicarbazone  is  crystalline,  melts  at  139°,  and  is  less 
soluble  in  alcohol  than  its  lower  homologue. 

m -Xylyl  butyl  ketone  (Me2  :  CO  =  1  :  3  :  6)  is  a  slightly  oily,  colourless 
liquid  and  boils  at  149°  under  16  mm.  pressure.  On  oxidation  with 
chromic  acid,  dissolved  in  acetic  acid,  it  yields  2  : 4-dimethylbenzoic 
acid.  The  oxime  is  a  viscous,  yellow  liquid  and  distils  at  184 — 187° 
under  21  mm.  pressure.  The  semicarbazone  crystallises  from  boiling 
alcohol  and  melts  at  188°. 

p -Phenylethyl  butyl  ketone  is  a  colourless  liquid  and  boils  at  163 — 164° 
under  27  mm.  pressure,  or  at  173 — 174°  under  33  mm.  pressure.  On 
oxidation  with  chromic  acid  dissolved  in  acetic  acid,  it  yields  p-ethyl- 
benzoic  acid.  The  oxime  is  a  viscous  liquid  and  boils  at  193 — 194° 
under  21  mm.  pressure.  The  semicarbazone  crystallises  from  boiling 
methyl  alcohol  and  melts  at  190 '5°. 

p -Anisyl  butyl  ketone  crystallises  in  large  prisms,  melts  at  27 — 28°, 
boils  at  196 '5°  under  40  mm.  pressure,  and  is  readily  soluble  in  alcohol 
and  ether.  On  oxidation  with  chromic  acid,  it  yields  butyric  and  anisic 
acids.  The  semicarbazone  crystallises  from  boiling  alcohol,  melts  at 
164°,  and  is  slightly  soluble  in  benzene  or  ether. 

p -Phenetyl  butyl  ketone  crystallises  in  colourless  needles,  melts  at  31°, 
is  almost  inodorous,  and  on  oxidation  with  chromic  acid  yields  y>-ethoxy- 
benzoic  acid.  The  semicarbazone  crystallises  in  needles,  melts  at  192°, 
and  is  slightly  soluble  in  light  petroleum  or  benzene,  more  so  in  ether 
or  chloroform.  T.  A.  H. 

Behaviour  of  Ammonium  Cyanide  with  Ketones  of  the 
Series  CO(CnH2n_7)2.  W.  Wiekmann  ( Ber .,  1906,  39,  1200.  Com¬ 
pare  this  vol.,  i,  409,  426). — Ammonium  cyanide  does  not  interact  with 
benzophenone  or  phenyl  p-tolyl  ketone  in  alcoholic  solution  at  80°  under 
pressure.  G.  Y. 

Nitro- derivatives  of  Tetramethyldiaminobenzophenone. 
Alfred  Kliegl  {Ber.,  1906,  39,  1266 — 1275.  Compare  Nathanson 
and  Muller,  Abstr.,  1889,  1188;  Grimaux,  Abstr.,  1898,  i,  581). — 
The  nitration  of  Michler’s  ketone  is  most  readily  effected  by  adding  a 
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mixture  of  66  per  cent,  nitric  acid  and  concentrated  sulphuric  acid  to  a 
well-cooled  solution  of  the  ketone  in  concentrated  sulphuric  acid. 

When  the  mono-nitro-derivative  is  reduced  with  stannous  chloride 
and  hydrochloric  acid  between  -  5°  and  +  5°,  it  gives  a  50  per  cent,  yield 
of  3-amino-^ :  M -tetramethyldiaminodiphenyl  ketone, 
NH2*C6H3(NMe2)*CO*C6H4*NMe2, 

which  crystallises  in  dark  yellow  prisms  melting  at  138*75 — 139°  and 
dissolves  only  sparingly  in  ether.  The  oxime,  Cl7H22ON4,  crystallises 
in  intensely  yellow  needles,  sinters  at  192°,  and  melts  at  194*5 — 196*5°, 
It  dissolves  sparingly  in  ether,  benzene,  or  carbon  tetrachloride.  The 
acetyl  derivative,  C19H2302N3,  melts  at  153*5 — 154*5°,  crystallises  from 
70  per  cent,  alcohol  and  is  only  sparingly  soluble  in  ether  or  light 
petroleum.  The  benzoyl  derivative,  C24H2502N3,  melts  at  190*5 — 192  *5°. 

3-Acetylamino-i :  k'-tetramethyldiaminobenzhydrol,  (^19H2502N3,  is 
obtained  when  the  acetyl  derivative  of  the  ketone  is  reduced  in  the 
cold  with  zinc  dust  and  10 — 20  per  cent,  hydrochloric  acid,  and  the 
filtered  solution  poured  into  sodium  hydroxide  solution  at  0°.  It 
crystallises  from  a  mixture  of  acetone  and  water  in  thick,  colourless 
prisms  melting  at  145*5 — 146°,  is  only  sparingly  soluble  in  ether  or 
light  petroleum,  and  gives  a  blue  coloration  when  warmed  with  glacial 
acetic  acid.  The  corresponding  benzoyl  derivative,  024H,702No,  melts 
at  180*5— 181*5°.  "  '  ‘  J 

3  :  3' -Diamino-i  :  4' -tetramethyldiaminodiphenyl  ketone,  obtained  by 
the  reduction  of  the  corresponding  dinitro-compound  with  stannous 
chloride  and  hydrochloric  acid  in  alcoholic  solution  at  low  tempera¬ 
tures,  crystallises  from  alcohol  or  ethyl  acetate  in  glistening,  golden- 
yellow  plates  and  melts  at  145 — 145*5°,  The  oxime  crystallises 
from  benzene  in  slender,  colourless  needles  having  the  composition 
Cl7H23ON-,C6H6.  After  loss  of  the  benzene,  it  melts  at  168°,  and  is 
readily  decomposed  by  hydrochloric  acid.  The  benzoyl  derivative, 
C.1H„nO,Nit  crystallises  from  glacial  acetic  acid  in  pale  yellow  plates 
melting  at  about  199-5-201°.  _ 

2-Acetylamino-4  : 4'-tetramethyldiaminodiphenylmethane  (D.R.-P. 
79250),  obtained  by  acetylating  TJllmann  and  Marie’s  2-amino- 
4  : 4'-tetramethyldiaminodiphenylmethane  (Abstr.,  1902,  i,  182),  melts 
at  138°,  and  when  oxidised  with  an  alcoholic  solution  of  chloranil  yields 
2-acetylamino-i  :  4' -tetramethyldiaminodiphenyl  ketone,  C19H0302N3, 
which  crystallises  in  lemon-yellow  prisms  meltiDg  at  162*25°  and 
sparingly  soluble  in  ether.  When  hydrolysed,  it  yields  2 -amino- 
4  :  i’-tetramethyldiaminobenzophenone,  melting  at  205*5°,  and  quite 
distinct  from  the  amino-compound  obtained  by  reducing  the  mono- 
nitro-derivative  of  Michler’s  ketone,  and  hence  the  nitro-group  in  this 
latter  occupies  the  position  3.  2-Acetylamino-4  :  4'-tetramethyldiamino- 
benzhydrol  melts  between  165°  and  169°.  J.  J.  S. 

Action  of  Imino-esters  and  of  Imino-chlorides  on  Organo- 
magnesium  Derivatives.  Raymond  Marquis  ( Compt .  rend.,  1906, 
142,  711 — 713). — In  addition  to  the  methods  already  described  by 
Blaise  (Abstr.,  1901,  i,  133;  1902,  i,  164)  and  by  Beis  (Abstr.,  1904,  i,  15) 
for  the  synthesis  of  ketones  by  means  of  organo-magnesium  derivatives, 
the  author  finds  that  when  methyl  phenyliminobenzoate  is  heated  at 
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100°  with  magnesium  phenyl  bromide  in  toluene  solution,  and  the  pro¬ 
duct  decomposed  by  acid,  benzophenoneanil  is  obtained,  according  to  the 
equation  OMe*CPhINPh  -f-MgBrPh  =  MgBr’OMe-f-  CPh2!NPh,and  this 
is  readily  converted  into  benzophenone  on  boiling  with  dilute  acids, 
the  yield  being  55  per  cent,  of  the  theoretical.  Attempts  to  extend 
the  method  to  the  preparation  of  mixed  ketones  were  unsuccessful 
generally.  Ethyl  phenyliminobenzoate  and  magnesium  benzyl  chloride, 
however,  interact  to  form  deoxybenzoin  (phenyl  benzyl  ketone)  with 
a  yield  of  10  per  cent,  of  the  theoretical,  whilst  the  yield  is  increased 
to  60  per  cent,  if  benzoylphenyliminochloride  replaces  the  ethyl 
phenyliminobenzoate  in  the  above  reaction.  M.  A.  W. 

Condensation  Products  of  Gallacetophenone.  Hans  Bupe 
and  L.  Veit  (Zeit.  Farb.  Ind.,  1906,  5,  101 — 105). — o -Nitrobenzyl- 
ideneg allacetophenone,  Ct.H2(0H)3*C0,CHlCH’C6H4,N02,  prepared  by 
condensing  gallacetophenone  with  o-nitrobenzaldehyde  by  means  of 
hydrogen  chloride  in  alcoholic  solution,  crystallises  from  alcohol  in 
long,  lustrous,  yellowish -green  needles  and  melts  at  212°.  The 
triacetyl  derivative,  C21Hl709N,  crystallises  from  alcohol  in  small, 
yellow  needles  and  decomposes  at  165°. 

On  condensing  triacetylgallacetophenone  with  m-nitrobenzaldehyde 
in  presence  of  hydrogen  chloride,  m-nitrobenzylideneg allacetophenone, 
C15HnOcN,  or  m-nitrobenzylidenedigallacetophenone, 

N02-C6H4-CH[CH2-C0-CfiH2(0H)3]2, 
is  obtained,  the  product  depending  on  the  conditions ;  the  acetyl 
groups  are  eliminated  during  the  condensation.  m-Nitrobenzylidene- 
gallacetophenone  crystallises  from  alcohol  in  small  needles,  melts  at 
94°,  and  gives  a  triacetyl  derivative,  C21Hl709N,  which  crystallises 
from  glacial  acetic  acid  in  silver-white  needles  and  melts  at  152°. 
m -Nitrobenzylidenedigallacetophenone  crystallises  from  alcohol  on 
adding  water  in  yellow  needles,  melts  and  decomposes  at  220 — 230°, 
and  gives  a  hexa-acetyl  derivative,  C35H31016N,  which  forms  silver- 
white  needles  and  melts  at  193°. 

jo-Nitrobenzaldehyde  also  gives  two  derivatives  with  gallaceto¬ 
phenone.  ^-Nitrobenzylidenegallacetophenone  crystallises  from  alcohol 
on  adding  water  in  golden-yellow  needles,  melts  at  138°,  and  gives  a 
triacetyl  derivative  which  crystallises  from  alcohol  in  slender,  silky 
needles  and  melts  at  158°.  Tp-Nitrobenzylidenedigallacetophenone 
crystallises  from  dilute  alcohol  in  feebly  yellow  needles  and  melts 
and  decomposes  at  212° ;  the  hexa-acetyl  derivative,  C35H31016N, 
crystallises  from  alcohol  in  white  needles  and  melts  and  decomposes 
at  185°. 

Attempts  to  condense  protocatechualdehyde  with  triacetylgallaceto¬ 
phenone  in  presence  of  hydrogen  chloride  gave  only  resinous  products  ; 
experiments  made  with  the  dibenzoyl  derivative  of  protocatechu¬ 
aldehyde  were  equally  unsuccessful. 

3  :  i-Dihydroxybenzylidenegallacetophenone  methylene  ether, 

06H2(0H)3-00-CH:CH-CliH4<®>CH2, 

prepared  by  condensing  triacetylgallacetophenone  with  piperonal  by 
means  of  hydrogen  chloride,  crystallises  from  benzene  in  long,  golden- 
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yellow  needles,  melts  at  208°,  and  gives  a  triacetyl  derivative, 
C22H1806,  which  crystallises  from  alcohol  in  yellow  needles  and  melts 
at  142°. 

The  comparative  tinctorial  value  of  the  substances  enumerated 
above  is  dealt  with.  W.  A.  D. 


The  Varying  Values  of  Single  Bonds.  Alfred  Werner  (Ber., 
1906,  39,  1278 — 1292). — It  is  well  known  that  different  groups  of 
unsaturated  compounds  appear  to  be  unsaturated  to  different  degrees. 
The  three  groups  of  diphenyletkylene,  ordinary  ethylene,  and  fulgene 
compounds  are  compared.  The  members  of  the  first  group  cannot 
combine  Avith  bromine,  those  of  the  second  combine  readily,  and 
those  of  the  third  can  even  abstract  oxygen  from  the  atmosphere. 

It  is  suggested  that  when  the  atom  M  in  the  compound  M*X  is  linked 
with  other  atoms,  its  affinity  may  be  so  lessened  that  the  greater  part 
of  the  saturation  capacity  of  X  is  not  utilised,  and  thus  is  available 
for  the  formation  of  molecular  compounds  with  other  substances. 
As  examples  are  cited  the  numerous  cases  of  the  formation  of  additive 


compounds  between  metallic  haloids  and  compounds  such  as  SnCl4, 
PC15,  PBr5,  WOC1,  POCl3,  SeOCl2,  X02C1,  &c.  Organic  com¬ 
pounds  of  the  type  CPh3Ci,AlCl3,  CPh8Cl,SnCl4,  2(CPh3Cl,3HgCl2), 
OPh3Cl,ZnCl2,  and  similar  derivatives  are  also  quoted.  Experi¬ 
ments  have  proved  that  when  the  phenyl  groups  in  the  triphenyl- 
chloromethane  are  replaced  by  other  negative  groups,  such  as 
benzoyl,  the  products  are  not  always  so  reactive  as  the  triphenyl- 
methane  derivatives.  Benzoyldiphenylbromomethane  reacts  with 
alcohols  in  the  same  manner  as  triphenylchloromethane,  as  does  also 
benzoyldiphenylene  bromomethane,  but  tribenzoylmethane  may  be 
boiled  for  hours  with  alcohols  without  decomposition.  The  reactivity 
of  the  haloid  derivatives  of  triphenylmethane  aud  their  formation  of 
additive  compounds  is  attributed  to  the  small  saturation  value  of  the 
CPh3  group,  and  it  is  argued  that  in  CHPh3  there  should  be  a 
considerable  residual  affinity  of  the  H  atom,  and  the  compound  should 
therefore  yield  additive  derivatives.  Several  of  these  are  cited. 

[With  Ph.  Gerhardt.] — Benzoyldiphenylbromomethane, 
CPh2Br-COPh, 

obtained  by  brominating  triphenyl  vinyl  alcohol  in  chloroform  solution, 
crystallises  from  a  mixture  of  ether  and  light  petroleum  in  colourless 
needles  melting  at  99°,  and  dissolves  readily  in  most  organic  solvents. 
When  boiled  with  methyl  alcohol,  it  yields  the  methyl  ether  of  benzoyl- 
diphenylcarbinol,  OMe-CPh2*COPh,  which  crystallises  in  colourless 
plates  melting  at  94°.  The  corresponding  ethyl  ether  melts  at  85°. 
When  boiled  with  aqueous  acetone,  the  bromo-derivative  yields 
phenylbenzoin. 

[With  G.  Scholer.] — Benzoyljluorene,  C20H14O,  obtained  by  the 
Claisen  reaction  from  ethyl  benzoate  and  fluorene,  crystallises  from 
methyl  alcohol  in  long  needles  melting  at  138°.  Benzoyldiphenylene - 


bromomethane,  1 6  4^>CBr*COPh,  obtained  by  the  action  of  bromine 
G6H4 


on  a  benzene  solution  of  benzoylfluorene,  forms  small,  monoclinic 
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C  H 

crystals  melting  at  145°.  The  rnethyl  ether,  i6  4^>C(OMe)"COPh, 

...  ^0-^4 

separates  from  its  solution  in  light  petroleum  as  small,  rhombic 
crystals. 

[With  W.  Zipser.] — Tribenzoylbromomethane,  CBr(COPh)3,  obtained 
by  brominating  a  chloroform  solution  of  tribenzoylmethane,  crystal¬ 
lises  from  ether  in  glistening  needles  and  melts  at  89°. 

[With  A.  Summerer.] — Triphenylmethane  forms  an  additive  product 
with  aniline,  CHPh3,NH2Ph,  in  the  form  of  colourless,  cubical  crystals 
melting  at  84°.  The  o-toluidine  additive  compound  forms  large,  trans¬ 
parent,  rhombic  plates. 

m-JSTitrophenylnaphthaxanthen  (Zenoni,  Abstr.,  1894,  i,  136)  forms 
an  additive  compound,  C33H2303N,  with  benzene  in  the  form  of  yellow, 
glistening  crystals. 

Ethyl  tetranitrodiphenylacetate  (Richter,  Ber.,  1888,  21,  2471)  is 
best  prepared  by  nitrating  ethyl  diphenylacetate.  It  yields  an 
additive  compound,  C22^-i9^io-^5>  aniline,  which  separates  from 

alcohol  as  a  voluminous,  golden-yellow  precipitate.  When  exposed 
to  the  air  or  heated  at  91°,  it  turns  black  and  melts  and  decomposes 
at  96'5°.  The  additive  compound  with  naphthalene,  C42H32O20N8, 
crystallises  in  colourless  needles  melting  at  156°.  J.  J.  S. 

Synthesis  of  a  Ketone  of  the  c?/cfoButane  Series.  Edgar 
Wedekind  and  W.  Weisswange  {Ber.,  1906,  39,  1631 — 1646). — 

1  ;  d-Diketotetramethylcjc\obutane,  CMe2<^QQ^>CMe2,  is  obtained  when 

a  solution  of  isobutyryl  chloride  in  dry  carbon  disulphide  is  dropped 
into  a  solution  of  triethylamine  in  the  same  solvent,  great  care  being 
taken  that  all  the  substances  are  dry  and  that  atmospheric  moisture  is 
excluded.  After  removal  of  trimethylamine  hydrochloride,  an  oil  is 
obtained  from  which  crystals  of  the  ketone  gradually  separate ;  they 
are  most  readily  purified  by  washing  with  light  petroleum  and  then 
subliming.  The  yield  is  under  20  per  cent.  The  ketone  has  an  odour 
resembling  that  of  menthol  or  camphor,  is  extremely  volatile,  and  passes 
over  with  ether  vapour.  It  crystallises  well,  melts  at  115 — 116°,  has 
wD  P4991  at  15°  and  a  sp.  gr.  0'8875,  dissolves  readily  in  most  organic 
solvents  with  the  exception  of  light  petroleum,  but  is  only  sparingly 
soluble  in  water.  It  gives  no  coloration  with  ferric  chloride  and  does 
not  decolorise  bromine  or  permanganate.  With  ammonia  at  120 — 130°, 
it  yields  a  product  melting  at  108°.  The  dioxime,  C8H402N2, 
crystallises  from  alcohol  in  colourless  plates  melting  at  281°  and  is  in¬ 
soluble  in  water  or  ether.  The  bisphenylhydrazone,  C20H24N4,  forms 
colourless  plates  melting  at  207 — 208°,  and  does  not  give  Eechmann’s 
osazone  reaction.  The  disemicarbazone,  C10H18O2N6,  begins  to  sinter 
at  282°  and  melts  and  decomposes  at  298°.  The  ketone  condenses  with 
o-phenylenediamine  yielding  a  product,  C14H18ON2,  which  crystallises 
from  boiling  ethyl  acetate  in  glistening  plates  melting  at  248 — 249°. 
It  yields  an  acetyl  derivative  meltiDg  at  150 — 151°  and  does  not  give 
the  ordinary  quinoxaline  reactions. 

[With  L.  Erdmann.] — Tetramethyldiketocycfobutane  can  also  be 
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obtained  by  the  action  of  the  copper-zinc  couple  on  a  dry  ethereal  solu¬ 
tion  of  a-bromotsobutyryl  bromide.  The  condensation  product  with 
phenylcarbimide,  C11H1102N,  melts  at  239°.  J.  J.  S. 


l-Methylcyc/opentane-2  : 4  :  5-trione.  I.  Otto  Diels,  Johannes 
Sielisch,  and  Ernst  Muller  ( Ber .,  1906,  39,  1328 — 1340). — Since 
acetone  condenses  with  ethyl  oxalate  to  form  oxalyldiacetone,  ethyl 
acetoneoxalate,  or  ethyl  acetonedioxalate,  according  to_the|experimental 
conditions,  and  since  substituted  acetones,  such  as  dibenzyl  ketone, 
differ  from  acetone  itself  in  forming  cyclic  triketones  with  ethyl 
oxalate,  the  authors  have  studied  the  condensation  of  methyl  ethyl 
ketone  with  ethyl  oxalate. 

yet'6-Decanetetrone,  C^Me'CO'CH^CO’CO'CH^CO’CH^Me,  pre¬ 
pared  by  the  condensation  of  methyl  ethyl  ketone  with  ethyl  oxalate 
in  the  presence  of  sodium,  is  a  yellowish-white  solid  and  melts  at 
75 — 76°.  Its  solutions  are  intensely  yellow.  Its  dioxime  separates 
from  alcohol  in  colourless  leaflets  and  melts  at  180°. 

Ethyl  propionylpyruvate,  CH2Me’C0’CH2’C0’C02Et,  prepared  by 
the  condensation  of  methyl  ethyl  ketone  with  ethyl  oxalate  in  the 
presence  of  sodium  ethoxide,  boils  at  73 — 78°  under  0‘6  mm.  pressure  ; 
it  is  a  faintly  yellow  oil  with  a  characteristic  odour.  It  forms 
sparingly  soluble  metallic  salts,  and  gives  a  dark  red  coloration  with 
ferric  chloride.  Its  sodium  hydrogen  sulvhite  additive  compound, 

C8H1204,NaHS03, 
crystallises  in  colourless  leaflets. 

When  heated  at  120°  with  concentrated  hydrochloric  acid,  ethyl 
propionylpyruvate  forms  propionylpyruvic  acid ,  which  separates  from 
water  in  colourless  crystals  containing  H20  and  melts  at  63 — 65° ;  the 
anhydrous  acid  melts  at  83 '5°.  The  aqueous  solution  gives  a  dark  red 
coloration  with  ferric  chloride. 

By  variation  of  the  conditions  of  the  condensation  of  methyl  ethyl 
ketone  and  ethyl  oxalate  in  the  presence  of  sodium  ethoxide,  ethyl  1- 
methylc.yc\opentane-2  :  4  :  5-trione-S-glyoxylate, 


oo2Et-co-CH<a^«Me, 


is  formed,  melting  at  161°;  its  solutions  are  strongly  yellow.  When 
saponified,  it  forms  \-methylcyc\opentane-2  :4  : 5-trione-3-glyoxylic  acid, 
CO'CHMe 

C02H’C0’CH<^.,q  ,  which,  when  dehydrated,  melts  and  decom¬ 

poses  at  193°;  it  separates  from  ethyl  acetate  in  prismatic  needles 
which  are  green  and  darker  in  colour  than  the  ester.  Its  dimethyl- 
aniline  salt  melts  at  151  ’5°. 


1  -Methylcyclopentane- 2  :  4  :  5-trione,  CH2<^ 


CO’CHMe 
CO-CO  * 


prepared 


by 


boiling  the  ethyl  methylcycZopentanetrioneglyoxylate  described  with 
dilute  hydrochloric  acid,  separates  from  water  in  colourless  needles  con¬ 
taining  1H20,  melts  at  78*5 — 79,5°,  or  at  118°  when  dehydrated;  its 
aqueous  solution  gives  a  red  coloration  with  ferric  chloride.  Its  oxime 
melts  at  216 — 217°. 

The  proximity  of  two  carbonyl  groups  in  the  molecule  of  the  ketone 
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is  indicated  by  the  formation  with  o-phenylenediamine  of  a  normally 
constituted  quinoxaline  derivative,  which  melts  indefinitely  at  about 


317°. 


The  action  of  bromine  on  the  ketone  yields  dibromomethylcyclo- 

pentanetrione,  CHBr<^^  ,  cryStallises  in  slightly 

LU'CU 

coloured  leaflets  and  melts  at  182°.  Like  the  parent  ketone,  it  acts  as 
a  monobasic  acid. 

The  methyl  ether  of  the  methylcycZopentanetrione  melts  at  51°. 

The  presence  of  an  acid  methylene  group  in  the  molecule  of  the 
ketone  is  shown  by  the  action  of  benzaldehyde  on  the  ketone,  when  the 

benzylidene  derivative,  CHPhIC<^^^  ,  is  formed ;  it  separates 


from  methyl  alcohol  in  yellow  prisms  and  melts  at  194 — 195°;  its 
solution  in  alkalis  is  yellow ;  the  benzylidene  derivative  forms  an 
aniline  salt  which  melts  at  132°.  A.  McK. 


1  :  4- Anthraquinone.  Kasimir  Lagodzinski  ( Ber .,  1906,  39, 
1717 — 1718) — 1-Anthrol  combines  with  diazonium  salts  to  form  azo¬ 
compounds  which  are  reduced  in  acid  or  alkaline  solution  to 
1  : 4-aminoanthrol,  the  hydrochloride  of  which  is  oxidised  by  ferric 
chloride  to  1  : 4-anthraquinone  (Dienel,  this  vol.,  i,  290).  C.  S. 


The  Influence  of  Catalysts  on  Substitution  in  the  Aromatic 
Nucleus.  Karl  Holdermann  {Ber.,  1906,  39,  1250 — 1258). — Atten¬ 
tion  is  drawn  to  the  influence  which  mercury  salts  and  boric  acid  have 
on  the  sulphonation  of  anthraquinone  (Diinschmann  ;  Liebermann 
&  Pleus,  Abstr.,  1904,  i,  326  ;  Farbenfabriken  vorm.  F.  Bayer  &  Co., 
this  vol.,  i,  293).  Relatively  large  amounts  of  boric  acid  are  required, 
and  its  influence  is  attributed  to  the  formation  of  esters.  Minute 
quantities  of  mercury  salts,  on  the  other  hand,  are  sufficient. 

The  addition  of  small  amounts  of  mercury  on  mercurous  sulphate 
has  no  effect  on  the  sulphonation  of  toluene,  benzoic  acid,  or  a-naphthol. 
The  addition  of  mercury  to  a  mixture  of  aniline  and  sulphuric  acid 
produces  oxidation  rather  than  sulphonation,  and  if  the  temperature  is 
kept  at  125 — 130°  small  amounts  of  benzidine  and  a  red  oil  are 
obtained.  Reduced  nickel  and  copper  have  no  catalytic  action  on 
these  preparations. 

Mercury,  copper,  cobalt,  and  nickel  have  no  effect  on  the  nitration  of 
toluene  or  nitrobenzene,  but  mercuric  nitrate  appears  to  have  a  con¬ 
siderable  influence  on  the  nitration  of  anthraquinone  and  its  /8-methyl 
derivative.  J.  J.  S. 

Action  of  Ammonia  on  Alizarin.  Roland  Scholl  and  M. 
Parthey  {Ber.,  1906,  39,  1201 — 1206.  Compare  Prud’homme,  this 
vol.,  i,  193  j  Noelting  and  Wortmann,  ibid.,  291). — Perger’s  1  : 2-di- 
aminoanthraquinone  (Abstr.,  1879,  254,  724),  formed  by  the  action  of 
concentrated  aqueous  ammonia  on  alizarin  at  140°  under  pressure,  is 
2-amino- 1-hydroxyanthraquinoneimide, 


C(NH)-C.C(OH):C.NH 
- C‘CH-— CH 


2 


or  CgH4< 


CO - C-C(OH):C-NH 

C(NH)-C-CH=CH 


2 
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It  commences  to  decompose  and  evolve  ammonia  at  250°,  melts  at 
about  280°,  dissolves  in  dilute  alkali  hydroxides  or  acids,  forming  solu¬ 
tions  from  which  it  is  reprecipitated  on  neutralisation,  and  when  boiled 
with  glacial  acetic  acid  yields  2-acetylamino-l -hydro xyanthraquinone 
melting  at  242°.  The  potassium  derivative,  C14Hg02N2K,CH40,  was 

analysed.  The  acetyl  derivative,  C<.Hii<^^'^^^~^^>C.3nq(OH),yHAc, 

is  obtained  as  a  red,  crystalline  powder,  which  commences  to  decompose 
at  225°. 

Liebermann’s  alizarinimide  and  ammonium  derivative  of  alizarin- 
imide  (this  Journal,  1877,  i,  613)  are  identical  with  2-amino-l- 
hydroxyanthraquinone  and  2-amino-l-hydroxyanthraquinoneimide 
respectively.  G.  Y. 

Preparation  of  Borneol  and  Bornyl  Acetate  from  Pinene 
Hydrochloride.  Josef  Houben  ( Ber .,  1906,  39,  1700 — 1702.  Com¬ 
pare  Abstr.,  this  vol.,  i,  21). — A  current  of  dry  air  or  oxygen  is 
passed  through  the  ethereal  solution  containing  the  product  of  the 
reaction  between  pinene  hydrochloride,  magnesium,  and  a  trace  of 
methyl  iodide ;  subsequent  treatment  with  ice  and  sulphuric  acid  or 
with  ice  and  acetic  anhydride  yields  borneol  or  bornyl  acetate 
respectively.  C.  S. 


Benzyl-  and  Phenyl-borneols  and  their  Products  of  Dehydra¬ 
tion,  Benzyl-  and  Phenyl-camphenes.  Albin  Haller  and  E. 
Bauer  ( Gompt .  rend.,  1906,  142,  677 — 681). — a -Benzylborneol, 

.CH-CH0Ph 


c«h14< 


CH-OH 


prepared  by  reducing  benzylcamphor  or  benzyl- 


idenecamphor  by  means  of  sodium  and  alcohol,  is  a  viscous  oil  which 
boils  at  179 — 181°  under  13  mm.  pressure,  has  a  sp.  gr.  IT 325  at 
18°/4°,  and  [«]D  +  26°10'  ;  the  phenylurethane  crystallises  in  white 
crusts  from  a  mixture  of  ether  and  light  petroleum,  melts  at  116 — 118°, 
andhas[a]D  —  2 1°1 7'  j  th e  hydrogen  phthalate, 


c*h14 


<^CH*CH2Ph 


ch*oco-c6h4-co2h 


is  crystalline,  melts  at  146°,  and  has  [a]D  +46°8'. 


a  -  Benzylcamphene, 


c8h14< 


C-CH2Ph 
1 1  2 
CH 


is  formed  when 


a-benzyl 


borneol  is  dehydrated  by  means  of  phthalic  anhydride,  anhydrous 
formic  acid,  or  pyruvic  acid  (compare  Bouveault  and  Blanc,  Abstr., 
1905,  i,  222)  ;  it  boils  at  170 — -171°  under  20  mm.  pressure  or 
160 — 161°  under  10  mm.  pressure,  but  the  specific  rotation  varies  in 
the  different  preparations,  being  8°20',  5°20',  or  1°25',  according  as 
phthalic  anhydride,  formic  acid,  or  pyruvic  acid  is  the  dehydrating 
agent  employed. 


CH 

/3 -Benzylborneol,  CSH14<^  •  ,  2  ,  formed  by  the  action  of 

magnesium  phenyl  bromide  on  camphor,  is  an  oil  which  boils  at 
169 — 170°  under  10  to  11  mm.  pressure,  has  [a]D  —  12°0',  forms  a 
crystalline  derivative  with  formic  acid,  and  yields  /3 -benzylcamphene, 
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C8IL4<3l  niT  tj,  >  when  dehydrated  by  means  of  pyruvic  acid,  anhy- 

drous  formic  acid,  or  phthalic  anhydride.  This  hydrocarbon  forms 
white  needles,  melts  at  24°,  boils  at  150 — 161°under  11  mm.  pressure, 
has  [a]D  -  60°44',  forms  a  white  crystalline  additive  compound  with 
hydrogen  bromide,  which  melts  at  63 — 64°,  and  is  oxidised  by  potass¬ 
ium  permanganate,  forming  a  mixture  of  benzoic  and  camphoric  acids. 

CH 

(3-Phenylborneol,  >  prepared  in  a  similar  manner  to 

the  corresponding  benzyl  compound,  is  a  crystalline  compound  which 
melts  at  40 — 41°  and  boils  at  157 — 158°  under  12  mm.  pressure  ;  when 
dehydrated  by  means  of  pyruvic  acid,  it  yields  f3-phenylcamphene, 

C  H 

CsHi4<ii  ,  which  is  an  oil  boiling  at  138 — 141°  under  10  mm. 

vlfl 

pressure,  and  having  a  sp.  gr.  0'9736  at  18°/11°  and  [a]D  +7°15\ 

M.  A.  W. 


Diphenyl-  or  Alkylphenyl-camphoryl-methanes  and -methyl* 

„  Tr  .CH-CHRR'  ,  „  Tr  JpiCRR'  TT  , 

enes,  C8H14<^  i  and  C8HJ4<\i  .  Albin  Haller  and 

E.  Bauer  ( Compt .  rend.,  1906,  142,  971 — 976). — Benzylidenecamphor 

reacts  with  organo-magnesium  derivatives  to  form  the  corresponding 

substituted  phenylcamphorylme thanes,  and  the  following  compounds 

were  thus  prepared.  Phenylmethylcamphorylmethome, 

,CH'CHPhMe 
i 

'CO 

forms  white  crystals  melting  at  70 — 71°,  and  soluble  in  alcohol 

7  ,  7  CH'CHPhEt 

or  benzene.  Phenylethylcamphoryl  methane,  C8H14<^  I  , 

forms  white  crystals  melting  at  80°.  Phenylbenzylcamphorylmethane, 
CH’CJlPh’CH  Ph 

C8H4<^  I  2  ,  forms  a  thick  oil  boiling  at  230°  under 


c8h  14<r 


10  mm.  pressure  and  has  [a]D  +  90°49'  in  absolute  alcohol, 

r  7  7  ^  tt-  ^-CH-CHPhg  ,  „  ,  _  , 

campnorylmethane,  U8rL14<v  i  ,  forms  well-defaned 


Diphenyl- 
white 


crystals  melting  at  106 — 107°  and  has  [a]D  +  62°  ;  the  same  compound 
is  also  obtained  by  reducing  diphenyleamphorylmethylene  (see  below) 
with  sodium  amalgam,  but  the  specific  rotation  of  the  compound  thus 
prepared  varies  from  +80°10'  to  40°29'. 

CICPh 

Diphenyleamphorylmethylene,  C8H14<^^  2,  obtained  by  the  action 

of  benzophenone  on  the  sodium  derivative  of  camphor,  boils  at  250° 
under  15  mm.  pressure,  and  crystallises  Horn  a  mixture  of  ether 
and  light  petroleum  in  the  form  of  magnificent  yellow  oetahedra, 
which  melt  at  113’5°;  it  has  [a]D  +  287°  in  alcoholic  solution;  the 
same  compound  is  also  obtained  as  a  by-product  in  the  preparation  of 
diphenylcamphorylcarbinol,  which  has  [a]D  +  62°49'  (Malmgren,  Abstr., 
1903,  i,  103,  711),  or  by  the  dehydration  of  the  carbinol  by  means  of 
VOL.  XC.  i.  h  h 
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anhydrous  formic  acid  or  pyruvic  acid ;  the  chief  product  of  the  latter 
reaction  is,  however,  a  compound ,  C23H2602,  which  forms  a  white  solid 
melting  at  200°.  M.  A.  W. 

The  Pinene  Fractions  of  French  and  American  Turpentine 
Oils.  Bertel  Ahlstrom  and  Ossian  Aschan  ( Ber .,  1906,  39, 
1441 — 1446). — Ten  or  eleven  fractions,  collected  from  French  and 
American  turpentine  respectively  between  1  5  3°and  1 7  5°,  showed  continual 
diminution  in  rotatory  power,  accompanied  in  the  latter  case  by  change 
of  sign.  From  a  comparison  of  the  rotations  of  the  hydrochlorides  of 
these  fractions,  the  author  considers  that  the  two  oils  contain  a  common 
constituent,  which  is  possibly  nopinene  (Semmler’s  pseudopinene, 
Abstr.,  1900,  i,  452),  The  yield  of  nopinic  acid  is  about  fifteen  times 
as  great  from  the  higher-boiling  as  from  the  lower-boiling  fractions  of 
American  turpentine.  C.  S. 

Terpenes  from  Finnish  Pine  and  Fir  Resins.  Ossian  Aschan 
(Ber.,  1906,  39,  1447 — 1451.  Compare  Aschan  and  Hjelt,  Abstr., 
1895,  i,  545). — The  resin  from  Finland  pine,  Pinus  sylvestris,  gives 
9-2  per  cent,  of  terpenes  boiling  below  ISO0,  from  which  pinene  and 
sylvestrene  have  been  isolated.  The  fraction  155 — 160°  has  a  sp.  gr. 
0-8657  and  [a]D+ 20-22°. 

The  resin  from  the  fir,  Pinus  abies,  contains  only  4 -5  per  cent,  of 
terpenes.  The  fraction  155 — 160°  has  [a]D  -  7‘87°,  and  J-pinene  and 
also  /-limonene  have  been  isolated,  the  latter  in  the  form  of  dipentene 
dihydrochloride.  Sylvestrene  could  not  be  detected.  J.  J.  S. 

Patchouli  and  Citronella  Oils  from  Perak,  Federated  Malay 
States  (Bull.  Imp.  Inst.,  1905,  3,  228 — 230). — The  patchouli  oil  was 
dark  lemon-yellow,  had  a  sp.  gr.  0*9525,  nD  1-5063,  aD-43°31'  in  a 
100  mm.  tube,  and  was  soluble  in  90  per  cent,  alcohol  to  the  extent  of 
one  volume  in  7 "4  volumes. 

The  citronella  oil  was  pale  yellow,  had  a  sp.  gr.  0  8948  at  15°, 
nD  1-4858  at  24°,  aD  --  1°34'  at  24°  in  a  100  mm.  tube,  and  was  soluble 
in  an  equal  volume  of  80  per  cent,  alcohol.  It  contained  32"7  per  cent, 
of  geraniol  and  55-3  per  cent,  of  citronellal.  E.  G. 

Guaiacum  Resin.  Paul  Richter  (Arch.  Pharm.,  1906,  244, 
90 — 119). — When  submitted  to  dry  distillation  under  22  mm.  pressure, 
the  resin  yielded  60  per  cent,  of  distillate,  boiling  at  80 — 270°,  whilst 
porous,  shining  charcoal  remained  in  the  retort.  By  means  of 
distillation  with  steam,  solution  in  aqueous  sodium  hydroxide,  and 
fractional  distillation,  there  were  isolated  from  the  distillate :  tiglic 
aldehyde,  guaiacol,  cresol,  pyroguaiacol,  and  a  substance  which  boiled 
at  255 — 260°  under  4  mm.  pressure,  resinous  in  character  at  first,  but 
yielding  crystals  by  slow  evaporation  of  its  solution  in  benzene  and 
light  petroleum.  This  melts  at  107°,  has  the  composition  C19H20O5, 
dissolves  in  aqueous  alkali  hydroxides  but  not  in  alkali  carbonates, 
forms  a  dibenzoyl  derivative  melting  at  143°,  and  is  not  affected  by 
fusion  with  potassium  hydroxide. 
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Guaiaconic  acid  was  submitted  to  dry  distillation  very  slowly  under 
22  mm.  pressure.  It  yielded  upwards  of  60  per  cent,  of  distillate  at 
80 — 280°,  from  which  there  were  isolated  :  tiglic  aldehyde,  guaiacol, 
the  substance  described  above  melting  at  107°,  a  crystalline  substance , 
Cj6H]803,  melting  at  133°,  and  soluble  in  aqueous  alkali  hydroxides 
but  not  in  alkali  carbonates,  and  a  resinous  substance ,  C34H3807,  which 
boils  at  270 — 273°  under  22  mm.  pressure,  dissolves  in  aqueous 
alkalis,  but  not  in  alkali  carbonates,  forms  a  powdery  tribenzoyl 
derivative,  which  melts  at  77 — 78°  and  is  insoluble  in  aqueous  alkalis, 
and  gives  a  blue  coloration  with  oxidising  agents.  In  another  experiment, 
where  the  guaiaconic  acid  was  distilled  under  22  mm.  pressure  as  rapidly 
as  possible,  it  yielded  65  per  cent,  of  distillate,  from  which  there  were 
isolated  :  tiglic  aldehyde,  guaiacol,  a  small  quantity  of  a  crystalline 
substance  melting  at  203°,  a  syrupy  substance ,  C14H1604,  which  boils  at 
170 — 174°  under  22  mm.  pressure,  dissolves  in  aqueous  alkali 
hydroxides,  forms  a  crystalline  dibenzoyl  derivative  melting  at  103°, 
darkens  in  the  air,  and  gives  a  green  coloration  with  alcoholic  ferric 
chloride,  pyroguaiacol,  and  the  substance  described  above  as  boiling 
at  270 — 273°  under  22  mm.  pressure. 

Guaiaconic  acid  was  isolated  from  guaiacum  resin  by  extracting  a 
mixture  of  the  latter  with  sand  with  boiling  benzene,  concentrating 
the  extract,  and  precipitating  it  with  light  petroleum.  The  pre¬ 
cipitate  was  mixed  with  sand  and  extracted  with  ether,  to  which 
chloroform  was  added  as  the  extraction  progressed,  the  extract 
was  then  run  in  a  thin  stream  into  light  petroleum.  The  guaiaconic 
acid  thus  precipitated  was  dissolved  in  benzene  and  the  solution  set 
aside.  From  the  solution,  ^-guaiaconic  acid,  C21H2605,  crystallised  in 
small  rhombohedra ;  this  melts  at  127°,  forms  a  dibenzoyl  derivative 
which  melts  at  138°,  is  insoluble  in  aqueous  alkali  hydroxides,  and 
is  not  converted  by  oxidising  agents  into  any  blue  substance.  The 
benzene  mother  liquor  contained  a-guaiaconic  acid,  C22H2606  or 
C22H2406,  which  was  obtained  as  a  light  powder  by  pouring  a  solution 
of  it  in  ether  and  chloroform  into  light  petroleum;  it  melts  at  73°  to 
a  green  liquid  which  turns  brown  at  101°,  forms  a  tribenzoyl  derivative 
which  melts  at  133 — 135°,  is  insoluble  in  aqueous  alkalis,  changes 
to  a  blue  substance  in  the  air  or  under  the  influence  of  oxidising 
agents,  and  when  boiled  with  sulphurous  acid  retains  the  same  com¬ 
position,  but  melts  at  101°  to  a  brown  liquid,  without  first  turning 
green  at  71°.  Operations  with  this  substance  and  with  the  crude 
guaiaconic  acid  were  conducted  in  the  dark. 

Guaiacum-blue,  C22H2409,  was  obtained  by  shaking  a  5  per  cent, 
chloroform  solution  of  a-guaiaconic  acid  with  lead  dioxide,  added  a 
little  at  a  time,  filtering  the  solution,  and  evaporating  it  under 
diminished  pressure.  It  forms  a  dark  blue  powder  ;  it  is  reduced  by 
sulphurous  acid  at  50°  to  a-guaiaconic  acid  melting  at  99 — 101°  to  a 
brown  liquid  without  first  turning  green  at  72°;  when  heated  at  100°, 
it  loses  oxygen  and  leaves  a  brown  residue,  C22H2407,  which  melts  at 
85°  and  is  converted  into  the  blue  substance  by  oxidising  agents 
when  heated  at  120°,  it  leaves  a  residue  of  a-guaiaconic  acid. 

The  following  constitutional  formulae  are  suggested  : 


h  h  2 
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CHMerCMe-CH^MKOHVOMe 

/8-Guaiaconic  acid,  C21H2605. 

CHMe:CMe-CH<V'®(°“;)(2'°fxe 

^C6H(OH)(OMe)2 

a-Guaiaconic  acid,  C^H^Og. 


C.  F,  B. 


Effect  of  Heat  on  the  Toxicity  of  Bitter  Almonds.  Giuseppe 
Velardi  ( Chern .  Centr.,  1906,  i,  1030;  from  Boll.  Chim.  Farm,.,  45, 
65 — 67). — The  following  experiments  on  the  effect  of  heat  on  the 
action  of  the  emulsin  on  the  amygdalin  in  bitter  almonds  were 
suggested  by  a  case  of  poisoning.  Whole  and  sliced  almonds  were 
heated  in  an  air-bath  at  a  constant  temperature  for  two  hours ;  they 
were  then  boiled  with  water  and  the  distillate  tested  for  hydrocyanic 
acid  by  means  of  the  Prussian-blue  reaction.  It  was  found  that  at 
temperatures  below  103°  hydrocyanic  acid  was  formed,  but  that  at 
105°  the  whole  almonds  alone  showed  the  presence  of  a  trace.  At 
temperatures  above  105°,  hydrocyanic  acid  was  not  liberated,  but  the 
acid  was  formed  when  the  almonds  were  macerated  with  powdered 
sweet  almonds.  Above  150°,  hydrocyanic  acid  was  only  formed  after 
several  hours,  and  at  166°  a  day’s  heating  was  required.  In  all  the 
experiments,  the  whole  almonds  withstood  the  action  of  heat  better 
than  the  cut  almonds  and  were  found  to  contain  a  trace  of  hydrocyanic 
acid  even  after  heating  at  170°. 

Pure  amygdalin  from  Schuchardt  melted  at  208 — 210°  when  rapidly 
heated,  but  when  slowly  heated  began  to  turn  brown  at  170°  and 
melted  at  180°,  forming  a  resinous  mass  which  contained  4‘09  per 
per  cent,  of  nitrogen  and  was  soluble  in  water,  but  only  sparingly  so 
in  65  per  cent,  alcohol ;  when  treated  with  powdered  sweet  almonds 
and  water,  hydrocyanic  acid  was  formed.  The  sample  of  amygdalin 
before  heating  contained  2‘96  per  cent,  of  nitrogen.  Since  a  tempera¬ 
ture  of  170°  is  required  to  render  the  amygdalin  incapable  of  being 
attacked  by  ferments,  it  is  necessary  to  heat  to  this  temperature  to 
destroy  the  toxicity  of  bitter  almonds.  E.  W.  W. 

Preparation  of  Blue  and  Violet  Dyes  by  Oxidation. 
Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  162625  and 
162626). — Fast  blue,  violet,  or  in  some  cases  black  dyes  are  obtained 
by  oxidising  jo-amino-,  />-aminohydroxy-,  or  jo-diamino-derivatives  of 
diphenylamme,  mixed  with  primary,  secondary,  or  tertiary  ?n-amino- 
phenols,  m-diamiues,  alkylated  m-diamines,  phenols,  naphthols, 
hydroxycarboxylic  acids,  or  o-aminophenol  ethers.  The  components 
are  mixed  on  the  fibre  with  the  oxidising  agent,  preferably  a  chlorate, 
and  developed  by  heat.  Acids  are  not  added,  salts  such  as  aluminium 
chloride  being  preferable.  Oxygen  carriers,  such  as  cerium  salts,  may 
or  may  not  be  added.  C.  H.  D. 

Certain  Properties  of  Dye-bases  and  Dye-acids.  Leonor 
Michaklis  ( Beitr .  chem.  Physiol.  Path.,  1906,8,  38 — 50). — An  aqueous 
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solution  of  Nile-blue  base  may  be  obtained  by  the  addition  of  a  little 
alkali  hydroxide  to  a  very  dilute  solution  of  the  sulphate  of  the  base. 
Examination  with  the  ultramicroscope  proves  that  the  solution  is  in 
reality  a  suspension,  and  exposure  to  sunlight  rapidly  causes  the  form¬ 
ation  of  visible  particles.  Pseudo-solutions  of  practically  all  thiazines 
and  oxazines  are  coagulated  by  light  in  a  similar  manner. 

When  sodium  hydroxide  solution  is  added  to  an  aqueous  solution  of 
methylene-azure  hydrochloride,  a  blue  or  bluish-violet  solution  is 
obtained,  which  can  be  preserved  in  the  dark  for  some  time,  but  turns 
red  on  exposure  to  light,  and  ultimately  deposits  a  precipitate.  The 
action  of  light  is  of  a  permanent  nature,  as  the  red  solution  when 
acidified  yields  a  blue  solution  which,  on  the  addition  of  alkali,  turns 
red  even  in  the  dark.  The  red  product  is  termed  photoazure,  and  is 
also  formed  when  methylene- blue  solution  is  made  alkaline  and  then 
exposed  to  sunlight. 

True  aqueous  solutions  of  dye-bases,  either  in  the  form  of  the  free 
bases  (for  example,  methylene-blue  base)  or  as  salts  (methylene-blue  or 
Nile-blue),  readily  dye  sections  of  organs  (kidney,  liver,  spleen,  or  lymph- 
glands),  especially  the  nuclei  of  the  cells,  whereas  toluene  solutions 
of  the  dye-bases  or  their  salts  do  not  stain  the  nuclei.  The  protoplasm 
colorations  thus  obtained  are  not  stable  in  the  presence  of  alcohol, 
and  the  colorations  produced  by  aqueous  and  xylene  solutions  of  the 
dye-salts  are  different :  the  former  dissolve  in  Canada  balsam,  the  latter 
do  not. 

Aqueous  and  xylene  solutions  of  eosin-acid  have  much  the  same 
effect  on  sections  of  organs.  J.  J.  S. 

Process  of  Dyeing  Animal  Textile  Fibres.  II.  P.  Gelmo  and 
Wilhelm  Suida  ( Monatsh .,  1906,  27,  225 — 235.  Compare  Abstr., 
1905,  i,  714). — The  proportion  in  which  two  specimens  of  wool  were 
found  to  absorb  ammonia,  hydrochloric  acid,  and  sulphuric  acid  should 
have  been  given  in  the  previous  paper  ( loo .  cit.)  as 
NH3 :  20HC1 :  24H2S04/2 

and  NH3  :  20HC1  :  21H2S04/2  respectively,  instead  of  1:2:  2’4  and 
1  :  2  :  2*1.  Wool  has  therefore  stronger  basic  properties  than  was  then 
supposed. 

Samples  of  a  wool  were  boiled  with  distilled  water,  dilute  hydro¬ 
chloric  acid,  dilute  ammonia,  and  aqueous  sodium  carbonate  for  one, 
twenty-one,  and  sixty  hours,  thoroughly  washed  with  water,  and 
titrated  with  Nj  10  sulphuric  acid,  Nj  10  hydrochloric  acid,  and  Nj  10 
ammonia.  The  aqueous  extract  had  an  odour  of  hydrogen  sulphide 
and  ammonia,  and  contained  organic  substances  of  the  nature  of 
peptone.  Ammonia,  hydrochloric  acid,  and  sulphuric  acid,  were 
absorbed  in  the  following  proportions :  by  the  untreated  wool, 
NH3 :  17'3HC1 :  20'3H2SO4/2  ;  by  the  wool  after  treatment  for  one 
hour  with  water,  NHS  :  8THC1 :  9’3H2S04/2  ;  with  hydrochloric  acid, 
NH3  :3‘6HC1 :  3’8H2S04/2;  with  ammonia,  NH3: 8 *4HC1 :19TH2S04/2; 
or  with  sodium  carbonate,  NH3  :  9-4HC1 :  9-9H2S04/2. 

On  further  treatment  of  the  wool  with  water,  hydrochloric  acid,  or 
ammonia,  its  acidity  increases  only  slowly,  whilst  even  on  prolonged 
boiling  with  water  or  ammonia  the  basicity  remains  unchanged.  The 
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increase  of  the  acidity  over  the  somewhat  diminished  basicity  is  more 
marked  on  prolonged  treatment  of  the  wool  with  hydrochloric  acid. 
When  the  wool  is  boiled  with  aqueous  sodium  carbonate,  the  relation 
of  the  acidity  to  the  basicity  rapidly  becomes  constant. 

After  being  boiled  with  water,  ammonia,  or  dilute  sodium  carbon¬ 
ate,  the  wool  behaves  towards  crystal-violet,  or  crystal-ponceau, 
in  the  same  manner  as  before  treatment,  but  the  shades  obtained 
on  dyeing  the  treated  wool  with  crystal-violet  are  slightly  less 
fast,  whilst  those  obtained  on  dyeing  the  wool,  after  treatment  with 
hydrochloric  acid,  with  crystal-violet  or  crystal-ponceau  show  little 
fastness  to  soaping. 

When  boiled  with  alcoholic  sulphuric  acid,  wool  forms  a  sulphate, 
as,  after  being  washed  thoroughly  with  water,  it  still  retains  sulphuric 
acid,  which  is  removed  entirely  when  the  wool  is  boiled  with  ammonium 
carbonate. 

Wool  which  has  been  treated  with  water,  hydrochloric  acid,  am¬ 
monia,  or  aqueous  sodium  carbonate  gives  more  intense  colorations 
with  diazobenzenesulphonic  acid  (Pauly  and  Binz,  Abstr.,  1905,  i,  75) 
and  with  Millon’s  reagent  than  does  the  untreated  wool.  This  points 
to  an  increase  of  phenolic  hydroxyl  groups  during  the  treatment,  and, 
with  the  other  facts  described,  is  explained  by  assuming  the  presence 
of  lactone  groups,  It’COOB/,  in  wool.  G.  Y. 


Constitution  of  Tannins.  Maximilian  Nierenstein  ( Chem . 
Centr.,  1906,  i,  940 — 941  ;  from  Collegium,  1906,  45 — 49.  Compare 
Abstr.,  1905,  i,  914). — The  tannins  are  assumed  to  be  derived  from  a 
hypothetical  parent  substance,  tannone,  COPh'OPh,  tannin  itself  being 
regarded  as  pentahydroxytannonecarboxylic  acid.  Some  evidence  as 
to  the  group  which  confers  the  “  tannoid  ”  character  on  the  tannins  is 
afforded  by  the  fact  that  gallic  acid  gives  a  precipitate  with  sodium 
chloride  and  gelatin.  Salicylic,  protocatechuic,  2  :  4-dihydroxybenzoic 
and  vanillic  acids  and  the  methyl  ether  of  2  : 4-dihydroxybenzoic  acid, 
the  methyl,  dimethyl,  and  trimethyl  ethers  of  gallic  acid,  and  the 
4-methyl  ether  of  gallic  acid  (compare  Graebe  and  Martz,  Abstr.,  1903, 
i,  262)  also  give  this  reaction,  whilst  resorcinol,  phloroglucinol,  methyl 
gallate,  methyl  protocatechuate,  and  methyl  2  :  4-dihydroxybenzoate 
do  not.  The  precipitation  of  gelatin  is  thus  caused  by  the  carboxyl 
group,  but  aromatic  hydroxycarboxylic  acids  are  not  therefore  to  be 
regarded  as  tannins.  That  the  CO  group  has  a  tannaphore  character 
is  also  shown  by  the  fact  that  whilst  hexahydroxyaurincarboxylic 
acid  precipitates  gelatin,  the  hexahydroxydiphenylmethanedicarboxylic 
acid  which  is  formed  simultaneously  (compare  Kunz- Krause,  Abstr., 
1897,  i,  530)  does  not.  The  glucotannoids,  caffetannic  acid, 


ch:ch 

and  fabiantannic  acid, 


ch:c(o-c6huo6)-c— o— co 
- C'Ch:  ch 


no5-o-c:cH*c-o— co 

OMe-CICH-C-CHiCH’ 


contain  a  tanna¬ 


phore  CO  group.  A  CO  group  of  this  character  is  also  present  in 
fustintannic,  morintannic,  and  ellagotannic  acids,  the  constitution  of 
which  is  uncertain.  E.  W.  W. 
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Dimethylpyrone  Methiodide.  Friedrich  Kehrmann  and  Alfred 
Duttenhofer  ( Ber .,  1906,  39,  1299 — 1304). — When  a  mixture  of 
molecular  amounts  of  dimethylpyrone  and  methyl  sulphate  is  left  at 
the  ordinary  temperature  for  several  weeks,  and  a  saturated  aqueous 
solution  of  potassium  iodide  is  then  added  to  a  solution  of  the  product 
in  little  water,  dimethylpyrone  methiodide,  C8fTn02T,  separates.  It 
forms  yellowish-white,  glistening  needles,  and  is  slightly  acid  towards 
litmus.  When  its  solution  in  water  or  in  ethyl  alcohol  is  heated,  or 
when  the  solid  is  heated  quickly  above  100°,  methyl  iodide  is  evolved. 

Dimethylpyrone  methochloride  platinichloride,  (C8H11Ol>Cl)2,PtCl4 
prepared  by  the  addition  of  an  excess  of  sodium  platinichloride  to  the 
concentrated  aqueous  solution  of  dimethylpyrone  methosulphate, 
evolves  methyl  chloride  when  quickly  heated  at  158°.  When  its 
aqueous  solution  is  boiled  for  several  minutes  and  then  cooled,  a 
portion  of  the  original  substance  separates  in  orange-coloured  leaflets, 
whilst  the  remainder  is  converted  into  dimethylpyrone  platinichloride. 

A.  McK. 


a-Naphthaflavonol.  Gertrud 


1649 — 1653). — a-Naph  thajla  vanone ,  C10H6<^ 


Woker 

0 — CHPh 


COCH„ 


1906,  39, 

prepared  by 


heating  the  corresponding  chalkone  in  alcoholic  solution  with  hydro¬ 
chloric  acid  (compare  Kostanecki,  Lampe,  and  Tambor,  Abstr.,  1904,  i, 
441),  separates  from  alcohol  in  prisms  and  melts  at  126°.  The  solution 
in  alcohol  is  colourless,  but  exhibits  a  bluish-violet  fluorescence. 

T  .  .  ,  .  ^  *  X) — CHPh  ,  , 

Its  lsomiroso-derivative,  C10H6<^  I  ,  prepared  by  the 

CO'G.-N  'OH 

action  of  amyl  nitrite  on  the  preceding  compound,  crystallises  from 
alcohol  in  glistening,  yellow  leaflets  and  melts  at  173 — 174°.  Its 
solution  in  alcohol  is  yellowish-red  and  exhibits  a  green  fluor¬ 
escence. 

q _ CHPh 

a -Naphthajlavonol,  C10HG<^  M  ,  prepared  by  hydrolysing  the 

(JO'C'OH 

preceding  compound  with  dilute  sulphuric  acid,  separates  from  alcohol 
in  green,  iridescent  leaflets  and  melts  at  210°.  It  exhibits  a 
marked  fluorescence.  Its  acetyl  derivative  crystallises  from  alcohol 
in  glistening  leaflets  and  melts  at  194 — 195°. 

O — CPh 

tt-Naphthaflavone,  C10H6<^  Ji  ,  prepared  by  replacing  a  hydro- 

UO- OH 

gen  atom  in  the  a-position  in  a-naphthaflavanone  by  bromine  and 
then  acting  on  the  resulting  bromo-compound  with  alkali,  melts  at 
154 — 156°  and  is  identical  with  the  compound  prepared  by  Kostanecki 
by  the  aid  of  2-benzylideneaceto-l-naphthol.  a-Bromonaphthqflavcmone 
separates  from  alcohol  in  crystals  with  a  cauliflower-like  appearance 
and  melts  at  134°.  A.  McK. 


Phenothioxins  and  Naphthathioxins.  Ferdinand  Mauthner 
(Ber.,  1906,  39,  1340—1347.  Compare  Abstr.,  1905,  i,  461).— The 
monosodium  derivative  of  o-dihydroxydiphenyl  disulphide  is  reduced  by 
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sodium  amalgam,  neutralised,  and  a  solution  of  4-chloro-3  : 5-dinitro- 
benzoic  acid  in  ethyl  alcohol  added.  On  addition  of  sodium  hydroxide 
and  decomposition  of  the  resulting  sodium  salt  with  mineral  acid, 

s-c:cnsro  VCH 

A-nitrophenolhioxin-2-carboxylic  acid ,  C6H4<^  I  2  M  ri ,  is 

O' v»Oxx  OO2 H. 

formed  ;  it  separates  from  glacial  acetic  acid  in  orange-red  needles  and 
melts  at  262°.  Its  dioxide,  C13H707NS,  formed  by  oxidation  with 
chromic  acid  in  glacial  acetic  acid  solution,  separates  from  aqueous 
methyl  alcohol  in  yellow  needles  and  melts  at  296 — 297°.  The 
mono-oxide,  C13H706NS,  formed  by  oxidation  with  dilute  nitric  acid  of 
sp.  gr.  1  *2,  separates  from  ethyl  alcohol  in  yellow  needles  and  melts  at 
251—252°. 

2' :  4' -Dinitro-2-hydroxydiphenylsulphide-& -carboxylic  acid, 

c13h8o7n2s, 

prepared  from  o-dihydroxydiphenyl  disulphide,  2-chloro-3  :  5-dinitro- 
benzoic  acid,  and  sodium  hydroxide,  crystallises  from  xylene  in  yellow 
needles  and  melts  at  216 — 217°. 

4- Aminophenothioxin-2 -carboxylic  acid,  prepared  by  tbe  reduction  of 
the  corresponding  nitro-acid  with  sodium  sulphide  in  alcoholic 
solution,  separates  from  dilute  alcohol  in  colourless  needles  and  melts 
and  decomposes  at  2 50°.  Its  salts  are  completely  hydrolysed  when 
boiled  with  water.  Its  acetyl  derivative  separates  from  alcohol  in 
colourless  needles  and  melts  and  decomposes  at  294 — 295°. 

™  ^s-c:ch-ch 

Phenolhioxin-2-car  boxy  lie  acid,  u6H4<_  •  N  prepared 

U’C.Uxl'U’COgXi 

by  eliminating  the  amino-group  from  4-aminophenothioxin-2 -carb¬ 
oxylic  acid  by  the  diazo-reaction,  crystallises  in  colourless  needles 
and  melts  at  223°.  Its  solution  in  concentrated  sulphuric  acid  is  red, 
but  becomes  colourless  on  the  addition  of  water.  When  its  calcium 
salt  is  submitted  to  dry  distillation,  it  forms  phenothioxin, 

c6h4<*>c6h4, 

which  separates  from  alcohol  in  colourless  needles  and  melts  at 
60 — 61°;  its  solution  in  concentrated  sulphuric  acid  is  violet.  Its 
SO  \ 

dioxide,  C6H4<^_q_^>C6H4,  prepared  by  oxidising  it  with  chromic  acid 

in  glacial  acetic  acid  solution,  separates  from  a  mixture  of  benzene  and 
light  petroleum  in  colourless  needles  and  melts  at  140 — 141°.  Its 
solution  in  concentrated  acid  is  blue  and  becomes  colourless  on  the 
addition  of  water. 

s 

Naphthathioxin,  C10H6<^q^>Ci0H6,  prepared  by  tbe  action  of  phos¬ 


phorus  oxychloride  on  /3-dihydroxy-a-dinaphthyl  sulphide,  separates 
from  glacial  acetic  acid  in  yellow  needles  and  melts  at  165 — 166°.  Its 
solution  in  warm  concentrated  sulphuric  acid  is  violet,  and  on  dilution 
with  water  becomes  colourless.  Its  oxide,  C20H12O2S,  prepared  by 
oxidising  it  with  chromic  acid  in  glacial  acetic  acid  solution,  forms 
reddish-yellow  needles  which  melt  and  decompose  at  220°.  Its 
solution  in  concentrated  sulphuric  acid  is  green  and  becomes  colourless 
on  the  addition  of  water.  A .  McK, 
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Morphine.  VII.  Conversion  of  Thebaine  into  Codeinone 
and  Codeine.  Ludwig  Knorr  and  Heinrich  Horlein  (Ber.,  1906, 
39,  1409 — 1414.  Compare  Abstr.,  1903,  i,  849). — When  thebaine  is 
hydrolysed  by  normal  sulphuric  acid  for  six  to  seven  minutes  at  the 
boiling  point  or  for  seventeen  days  at  the  ordinary  temperature, 
codeinone  is  obtained  in  small  quantities.  It  is  detected  by  its 
characteristic  behaviour  during  fusion,  and  in  the  form  of  the  oxime 
( loc .  cit.).  C.  S. 

Degradation  of  Hydroxycodeine  by  Exhaustive  Methylation. 
Ludwig  Knorr  and  Wilhelm  Schneider  (Ber.,  1906, 39, 1414 — 1420). 
—Hydroxycodeine  forms  a  picrate,  C1SH2104K,C6H307H3,  which  sinters 
and  melts  at  166°,  and  a  picrolonate,  C18H21O4K,(J10HsO5]Sr4,  which 
turns  brown  at  170c  and  melts  and  decomposes  at  176°. 

Hydroxymethylmorphimethine,  CigH2304N,  obtained  by  the  action  of 
sodium  hydroxide  on  a  boiling  aqueous  solution  of  hydroxycodeine 
methiodide,  separates  as  a  viscous  oil,  and,  after  purification  from  ether, 
forms  long,  colourless,  glassy  needles  containing  1  mol.  of  the  solvent, 
which  is  lost  between  50°  and  60°,  the  syrup  being  regenerated. 
The  hydrochloride,  C19H2304JST,HC1,  separates  from  alcohol  in  long 
needles  containing  alcohol  of  crystallisation,  and,  when  dried,  melts 
and  decomposes  at  246°.  The  picrate  melts  at  211°;  the  picrolonate 
sinters  at  140°  and  melts  indefinitely.  The  methiodide  crystallises 
from  water  in  needles  containing  1|H20,  and  decomposes  when 
anhydrous  at  220°.  The  di-acetate  melts  indefinitely  at  81°  and  forms 
a  methiodide,  which  decomposes  at  260°.  A  10  per  cent,  alcoholic 
potash  solution  at  100°  converts  hydroxymethylmorphimethine  into  a 
base,  which  melts  indefinitely  at  130°  and  yields  a  methiodide 
decomposing  at  about  300°.  From  these  properties,  the  base  appears 
to  be  /Lmethylmorphimethine  (Abstr.,  1902,  i,  817). 

Hydroxymethylmorphimethine  decomposes  when  heated  with  acetic 
anhydride,  yielding  ethanoldimethylamine  and  a  trihydroxydiacetyl- 
methylphenanthrene,  C19H1605,  which  separates  from  alcohol  in  needles, 
melts  at  201°,  and  is  therefore  not  identical  with  the  isomeride 
obtained  from  codeinone.  C.  S. 

Action  of  Xanthine  Leucomaines  [Ptomaines]  on  Copper. 

N.  Slomnesco  ( Compt .  rend.,  1906,  142,  789 — 790). — Theobromine, 
theophylline,  or  carbamide  precipitates  the  yellow  hydroxide  of  copper 
from  solutions  of  the  salts,  and  the  author  is  of  opinion  that  this 
property  of  the  xanthine  bases  of  the  organism  renders  small 
quantities  of  copper  non-toxic.  M.  A.  W. 

Xanthine  Bases.  Ernst  Schmidt  [and  W.  Schwabe]  ( Chem . 
Centr.,  1906,  i,  1241 — 1242  ;  from  Apoth.  Zeit.,  21,  213 — 214.  Com¬ 
pare  Bergell  and  Richter,  Abstr.,  1905,  ii,  744). — Most  of  the  follow¬ 
ing  alkyltheophyllines  were  prepared  from  potassiumtheophylline  in 
presence  of  alcohol,  but  a  few  were  obtained  by  the  action  of  the 
alkyl  iodide  on  silvertheophylline.  Eihyltheophylline,  C7H7Et02N4, 
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crystallises  in  white  needles,  melts  at  154°,  and  is  readily  soluble  in  hot 
water,  but  somewhat  less  so  in  cold  ;  the  hydrochloride , 
C7H7Et02N4,HCl,2H20, 

the  hydrobromide ,  and  the  eulphate  form  white  needles  and  are 
decomposed  by  water.  The  aurichloride,  C7H7Et02N4,HAuCl4,H20, 
crystallises  in  yellow  needles  and  melts  at  224°;  the  platinichloride 
forms  reddish-yellow  plates  and  melts  at  about  274°.  Compounds  are 
also  formed  with  mercuric  chloride,  mercuric  cyanide,  silver  nitrate, 
methyl  chloride,  and  methyl  iodide,  but  attempts  to  prepare  an 
ethiodide  failed. 

Propyl  theophylline  and  iso propyltheophylline  crystallise  in  needles  and 
are  readily  soluble  in  water-  they  melt  at  99 — 100°  and  140° 
respectively.  Benzyltheophylline  crystallises  in  white  needles  which 
resemble  those  of  caffeine ;  it  melts  at  158°  and  is  very  sparingly  soluble 
in  water.  The  aurichloride  forms  yellow  needles  and  melts  at  104°  ; 
the  platinichloride  forms  reddish-yellow  needles  and  melts  about  250°. 

E.  W.  W. 

Compound  of  Lithium  with  Theobromine.  Ernest  Dumesnil 
(J.  Pharm.  Chim.,  1906,  [vi],  23,  326 — 328). — A  soluble  lithium- 
theobromine  compound  is  obtained  by  adding  an  excess  of  theobromine 
to  a  solution  of  lithium  oxide,  filtering  the  mixture,  and  evaporating 
the  filtrate  under  reduced  pressure  over  sulphuric  acid.  The  residue 
is  afterwards  dried  at  110°  under  reduced  pressure.  The  product 
obtained  has  a  composition  corresponding  with  the  formula 
C7H702N4Li,  the  lithium  replacing  one  hydrogen  atom  in  the  theo¬ 
bromine  molecule.  Lithium-theobromine  forms  fine  needle-like  crystals 
and  is  soluble  in  less  than  half  its  own  weight  of  water.  The  solution 
becomes  turbid  on  exposure  to  the  air  owing  to  the  formation  of 
lithium  carbonate  and  free  theobromine.  W.  P.  S. 

Dichlorotetrapyridinecobalt  Salts.  Alfred  Werner  and 
Rudolf  Feenstra  (Per.,  1906,  39,  1538 — 1545). — Dichlorotetrapyr¬ 
idinecobalt  salts  are  formed  by  the  action  of  aqueous  pyridine  on 
dichlorodiaquodiamminecobalt  hydrogen  sulphate,  or,  better,  by  oxida¬ 
tion  with  chlorine  of  cobalt  chloride  dissolved  in  aqueous  pyridine  solu¬ 
tion.  The  salts  are  mostly  greyish-green,  but  the  bromide  is  an  intense 
leaf-green,  and  the  aurichloride  is  yellowish-green.  The  chlorine 
atoms  of  thei  dichlorotetrapyridinecobalt  nucleus  are  not  removed  by 
prolonged  treatment  with  water  at  the  ordinary  temperature,  and  can¬ 
not  be  substituted  by  nitrito-  or  thiocyano-groups.  The  action  of 
ammonia  on  the  salts  leads  to  the  formation  of  chloropenta-ammine- 
cobalt  chloride  ;  when  boiled  with  hydrochloric  acid,  the  dichlorotetra¬ 
pyridinecobalt  salts  yield  cobaltous  chloride. 

Dichlorodiaquodiamminecobalt  hydrogen  sulphate  is  prepared  best  by 
the  action  of  sulphuric  acid  on  a  cooled  aqueous  solution  of  dichlorodi¬ 
aquodiamminecobalt  chloride,  which  is  formed  by  the  action  of  chlorine 
on  ammonium  tetranitritodiamminecobalt  dissolved  in  concentrated 
hydrochloric  acid,  cooled  by  ice. 

Dichlorotetrapyridinecobalt  chloride,  [Cl2CoPy4]Cl,6H20,  crystallises 
in  shimmering  leaflets,  is  bluish-green  when  anhydrous,  and  in  5  per 
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cent,  solution  gives  with  potassium  cobalticyanide  a  light  green, 
crystalline  precipitate  which  becomes  red,  with  potassium  dichromate  a 
yellowish-brown,  and  with  potassium  ferrocyanide  an  emerald-green 
coloration,  and  with  sodium  nitroprusside  a  light  green  crystalline,  with 
iron-alum  a  dirty-green,  and  with  Erdmann’s  salt  a  yellowish-green 
precipitate.  The  bromide,  [CI2CoPy4]Br,  formed  by  the  action  of 
potassium  bromide  on  the  chloride  in  aqueous  solution,  separates  in 
small,  glistening  crystals,  or  from  alcohol  in  light  yellow  needles.  The 
iodide  is  obtained  as  a  flocculent,  brown  precipitate  which,  when  dried, 
decomposes  with  separation  of  iodine  ;  the  thiocyanate  is  unstable  ;  the 
nitrate,  [Cl2CoPy4]N03,H20,  crystallises  in  slender  needles;  the 
hydrogen  sulphate,  [Cl2CoPy4]HS04,2H20,  forms  small  leaflets  and 
needles ;  the  platinichloride,  [Cl2CoPy4]2PtCl6,  and  the  aurichloride, 
[Cl2CoPy4]AuCl4,  are  obtained  as  crystalline  precipitates.  G.  Y. 


Synthesis  of  Pyridine  Bases  from  Saturated  Aldehydes  and 
Ammonia.  Alexei  E.  Tschitsghibabin  ( J .  Russ.  Phys.  Chem.  Soc., 
1905,  37,  1229 — 1 253). — The  author  first  discusses  the  work  previously 
published  on  this  subject,  some  of  which  he  has  repeated.  His  results 
show  that,  in  all  the  cases  investigated  by  him,  the  action  of  ammonia 
on  aldehydes  consists  of  a  trimolecular  condensation  proceeding 
according  to  the  equation  : 

3R-CH2-CHO  +  NH8  =  OH<^'  C^CH^j>N  +  H2  +  3H20. 

The  structure  of  the  compounds  formed  is  similar  to  that  ascribed  by 
Diirkopf  and  Schlaugk  (Abstr.,  1888,  607)  to  the  parvoline  obtained 
by  Waage  (Abstr.,  1888,  39  ;  1884,  172)  by  the  interaction  of  prop- 
aldehyde  and  ammonia.  Acetaldehyde  and  ammonia  yield,  besides 
aldehydecollidine,  a  small  quantity  of  a-picoline. 

The  action  of  ammonia  on  isovaleraldehyde  yields  3  :  5-dmopropyl-2- 
7sobutylpyridine,  to  which  Ljubavin  (Abstr.,  1873,  1023)  gave  the  name 
valeritrine  (compare  Wischnegradsky,  Abstr.,  1880,  269).  This  is  an 
extremely  hygroscopic  base  boiling  at  258 — 259°  under  740  mm. 
pressure,  and  has  the  sp.  gr.  0'8833  at  20°/0°,  O8910  at  10°/0°,  and 
0  8981  at  0°/0°;  its  hydrochloride  melts  at  82°  and  its  picrate  at  133°. 
On  reduction  with  sodium  and  alcohol,  it  yields  hexahy dr ovaler Urine, 
C15H31N,  which  is  a  syrupy  secondary  base  boiling  at  265°  and  having 
sp.  gr.  0‘8556  at  20°/0°,  0'8625  at  10°/0°,  and  08694  at  0°/0°  ;  it  rapidly 
absorbs  carbon  dioxide  from  the  air.  The  hydrochloride, 

C15H31N,HC1, 

forms  hexagonal  needles  melting  at  286°  and  dissolves  in  alcohol  or 
ether,  and  sparingly  in  water.  The  platinichloride , 

.  (C15H31N)2,H2PtCl6, 

crystallises  in  microscopic,  orange  prisms  melting  and  decomposing  at 
203°.  The  picrate,  C15H31N’,C6H2(N02)3,0H,  crystallises  from  alcohol 
in  small,  shining  prisms  melting  at  174°.  The  acid  oxalate, 

c15h31n,h2c2o4, 

separates  in  needles  melting  and  decomposing  at  225°.  Oxidation  of 
valeritrine  by  means  of  potassium  permanganate  yields  pyridine- 
carboxylic  acids. 
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Ljubavin’s  hydrovaleritrine  {loc.  cit.)  is  either  identical  or  isomeric 
with  hexahydrovaleritrine. 

The  action  of  ammonia  on  wovaleraldehyde  yields  also  a  dimolecular 
condensation  product,  C15H27N,  which  is  a  tertiary  base  boiling  at 
170 — 175°  under  25  mm.  pressure  ;  it  was  not  obtained  pure  and  yields 
no  crystalline  salts. 

The  interaction  of  ammonia  and  butyraldehyde  gives  rise  to  the 
formation  of  3  :  5 -diethyl- 2-propylpyridine,  C12H19N,  which  is  a  colour¬ 
less  oil  boiling  at  242°  under  745  mm.  pressure  and  has  sp.  gr.  0-9141 
at  0°/0°  and  0'9042  at  20°/0°.  This  base  is  formed  by  the  condensation 
of  3  mols.  of  the  aldehyde  with  1  mol.  of  ammonia,  and  probably  forms 
one  constituent  of  Schiff’s  paradiconiine  (Abstr.,  1872,  416),  which  is 
most  likely  a  mixture.  On  oxidising  the  base  with  potassium  perman¬ 
ganate,  it  yields  pyridine-2  :  3  :  5-tricarboxylic  acid.  T.  H.  P. 


Condensation  of  Acetonedicarboxylic  Esters  with  Benzal- 
dehyde  in  the  Presence  of  Ammonia.  Pavel  I.  Petrenko- 
Kritschenko  and  N.  Zoneff  ( Ber .,  1906,  39,  1358 — 1361.  Compare 
Abstr.,  1900,  i,  307). — The  compounds  previously  described  as  substi¬ 
tuted  tetrahydropyrones  are  really  derivatives  of  4-piperidone. 

Methyl- 2  :  6-diphenylpiperidone-  3  :  5 -dicarboxylate, 


NTT^CHPh-CH(C02MeWm 

JN±±^CHPh-CH(C02Me)^uu’ 

obtained  by  saturating  an  ice-cold  mixture  of  benzaldehyde  (2  mols.) 
and  methyl  acetonedicarboxylate  (1  mol.)  with  dry  ammonia,  melts 
at  144 — 148°  and  develops  an  intense  red  coloration  with  ferric 
chloride.  The  mfroso-derivative,  C21H20O5lSr-NO,  melts  at  148 — 149°. 
The  hydrochloride,  C21H2105i7,HCl,  is  precipitated  in  80  per  cent, 
yield  when  hydrogen  chloride  is  passed  into  a  benzene  solution  of  the 
ester. 

Ethyl  2  :  Q-diphenylpiperidone-3  :  5-dicarboxylate,  C23H2505]Sr,  melts  at 
116 — 119°,  and  the  rwiroso-derivative  at  147 — 150°;  both  give  a  red 
coloration  with  ferric  chloride.  The  hydrochloride,  C23H2505N,HC1, 
was  also  prepared. 

A  crystalline  potassium  derivative  of  the  ethyl  or  of  the  methyl 
ester  can  be  obtained  most  conveniently  by  the  addition  of  alcoholic 
potassium  hydroxide  to  a  cold  alcoholic  solution  of  the  ester,  and  is 
reconverted  by  boiling  water  into  its  generators.  C.  S. 


Constitution  of  the  Indoline  Base  formed  from  the  jo-Tolyl- 
hydrazone  of  Methyl  isoPropyl  Ketone.  Arthur  Konschegg 
( Monatsh .,  1906,  27,  247 — 253.  Compare  Abstr.,  1905,  i,  924  ; 
Plancher,  Abstr.,  1898,  i,  536;  Plangger,  Abstr.,  1905,  i,  718). — The 
acetyl  derivative  of  3:3: 5-trimethyl-2-methyleneindoline  is  formed 
by  the  action  of  acetyl  chloride  on  the  base  in  presence  of  sodium 
acetate;  it  melts  at  104°  and  is  readily  hydrolysed  by  aqueous  alkali 
hydroxides. 

The  action  of  methyl  iodide  on  3:3:  5-trimethyl-2-methyleneindo- 
line  in  boiling  methyl-alcoholic  solution  leads  to  the  formation  of  a 
mixture  of  secondary  and  tertiary  iodides,  which  crystallises  in  yellow 
prisms  and  melts  at  229°.  2:3:3:  5 -Tetramethyl-\\i-indole  methiodide, 
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-CMe  — \ 

CgHgMe^-^^l-j-^^CMe,  which  is  thrown  down  on  addition  of  ether 

to  an  alcoholic  solution  of  the  mixed  iodides,  crystallises  in  glistening, 
silky,  slightly  yellow  needles  and  melts  at  228°.  1:3:3: 5 -Tetramethyl- 

2-methyleneindoline,  C6H3Me<^^^^>CI  CH2,  is  formed  by  the  action 

of  potassium  hydroxide  on  the  methiodide ;  it  is  a  colourless  oil,  which 
distils  at  134°  under  10  mm.  pressure,  becomes  red  on  exposure  to  air, 
and  forms  a  ferrichloride  and  a  platinichloride.  The  picrate  crystal¬ 
lises  in  transparent,  yellow  plates  and  melts  at  122°.  G.  Y. 

Constitution  of  Thiazine  and  Oxazine  Dyes.  Arthur  Hantzsch 
(Ber.,- 1906,  39,  1365 — 1366.  Compare  this  vol.,  i,  206). — A  reply  to 
Kehrmann  (this  vol.,  i,  306).  C.  S. 

Conversion  of  Hydrazine  Derivatives  into  Heterocyclic 
Compounds.  XIX.  Diacidylhydrazide  Dichlorides.  Bobert 
Stolle  (J.  prr.  Chem.,  1906,  [ii],  73,  277 — 287.  Compare  Abstr., 
1905,  i,  249). — A  resume  of  the  methods  of  preparing  diacidylhydr¬ 
azide  dichlorides,  R*CC1IN*NICC1-R,,  and  of  their  conversion  into 
heterocyclic  compounds.  G.  Y. 

Oxidation  of  Diphenylamine.  Heinrich  Wieland  and  Stephan 
Gambarjan  ( Ber 1906,  39,  1499 — 1506.  Compare  Wieland,  Abstr., 
1903,  ii,  685  ;  Baeyer,  Abstr.,  1905,  i,  281). — Tetraphenylhydrazine 
is  formed  by  the  oxidation  of  diphenylamine  with  lead  peroxide  in 
benzene,  or  potassium  permanganate  in  acetone,  solution.  When 
treated  with  concentrated  sulphuric,  aqueous,  hydrochloric,  or  acetic 
acid,  it  is  hydrolysed  to  diphenylamine  and  the  salt  of  the  hypothetical 
diphenylhydroxylamine,  which  is  the  source  of  the  blue  or  violet 
coloration.  If  treated  with  hydrogen  chloride  in  anhydrous  ethereal 
solution,  it  gives  an  intense  dark  green  coloration,  which  rapidly  fades, 
and  the  resulting  solution,  after  depositing  diphenylamine  hydrochloride, 
contains  />-chlorodiphenylamine  the  product  of  isomeric  change  of 
diphenylhydroxylamine  chloride.  Tetraphenylhydrazine  reacts  in  the 
same  manner  with  hydrogen  bromide. 

Tetra-jp-tolylhydrazine  is  formed  by  the  oxidation  of  di-p-tolylamine 
with  lead  dioxide  in  benzene  solution.  With  glacial  acetic  acid,  it 
gives  a  more  intense  coloration  than  does  tetraphenylhydrazine,  and 
when  treated  with  hydrogen  chloride  in  ethereal  solution  cooled  by 
ice  gives  a  deep  reddish-violet  coloration,  which  fades  only  very  slowly, 
di-jp-tolylamine  hydrochloride  crystallising  out.  The  coloured  substance 
can  be  isolated  as  the  stannichloride,  which  forms  large,  dark  red 
crystals,  and  is  decolorised  rapidly  on  treatment  with  water  ;  the 
ethereal  solution  gives  intense  colorations  with  acids. 

When  fused  with  phenol,  tetraphenylhydrazine  forms  diphenyl¬ 
amine  and  a  colourless  compound  (triphenylamine  “?),  no  colour  change 
being  observed.  Diphenylamine  is  formed  also  by  reduction  of  tetra¬ 
phenylhydrazine  with  zinc  dust  and  glacial  acetic  acid. 

Diphenylbenzidine  (Kadiera,  Abstr.,  1905,  i,  934)  is  formed  together 
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with  the  blue  diphenylhydroxylamine  sulphate  by  the  action  of  con¬ 
centrated  sulphuric  acid  on  tetraphenylhydrazine. 

The  action  of  concentrated  sulphuric  acid  on  a  mixture  of  diphenyl- 
amine  and  jo-hydroxydiphenylamine  leads  to  the  formation  of  4 -hydroxy- 
diphenylamine-3-sulphonic  acid,  NHPh*CflH3(0H),S03H,  which  crys¬ 
tallises  in  glistening  scales,  melts  and  decomposes  at  290 — 291°,  is 
insoluble  in  alcohol,  gives  an  intense  red  coloration  with  ferric  chloride, 
potassium  dichromate,  or  permanganate  in  aqueous  solution,  and 
reduces  silver  nitrate  and  Fehling’s  solutions  (compare  Limpricht, 
Abstr.,  1889,  397).  G.  Y. 

Action  of  Pyridine  on  1 : 5-Dichloro-2 : 4-dinitrobenzene. 

Fritz  Reitzenstein  and  Julius  Rothschild  (/.  pr.  Ghem.,  1906, 
[ii],  73,  257 — 276.  Compare  Reitzenstein,  Abstr.,  1903,  i,  815; 
Zincke,  Abstr.,  1904,  i,  448  ;  1905,  i,  467;  Konig,  Abstr.,  1904, 
i,  449,  817). — The  moss-green  compound,  formed  together  with 
2  :  4-dinitroaniline  by  the  action  of  dinitrophenylpyridinium  chloride 
on  benzidine  (Reitzenstein,  loc.  cit.),  is  found  now  to  melt  at 
159 — -160°  ;  it  has  the  constitution 

nh2-c12h8-n:ch-ch:ch-ch:ch*nh2ci*c12h8*nh2. 

The  action  of  an  excess  of  pyridine  and  l-chloro-2  :  4-dinitrobenzene 
on  aniline  in  alcoholic  solution  leads  to  the  formation  of  the  hydro¬ 
chloride  of  the  dianilide  melting  at  143°  (Zincke,  Heuser,  and  Moller, 
Abstr.,  1904,  i,  921),  dinitrodiphenylamine  melting  at  155°,  and 
dinitroaniline  melting  at  181 — 183°. 

Dinitroaniline  and  dinitrophenylbenzidine,  melting  at  245°,  are 
formed  by  the  action  of  an  excess  of  pyridine  and  l-chloro-2  : 4- 
dinitrobenzene  on  benzidine  in  alcohol. 

The  red  dianilide, 

nh2-cJ2h6(so3h)2-n:ch-[ch:ch]2-nh2ci-c12h8(so3H)2*nh2,h2o, 

is  formed  by  the  action  of  dinitrophenylpyridinium  chloride  on  benz- 
idinedi-ra-sulphonic  acid;  it  melts  above  270°  and  does  not  dye  wool 
or  mordanted  cotton -wool  either  in  aqueous  or  alkaline  solution. 

The  green  dianilide, 

NH2-C12H7(S03H)-N:CH*CH:CH-CH:CH*NH2Cl-C12H7(S03H)-]SrH2, 
formed  from  benzidinesulphonic  acid  and  dinitrophenylpyridinium 
chloride,  melts  at  245 — 255°. 

The  action  of  pyridine  on  1  r  5-dichloro-2  :  4-dinitrobenzene  leads 
to  the  formation  of  (a)  the  greenish-yellow  condensation  product, 

C6H2(N02)2<Cq5^25.q^C6H2(N02)2,  which  melts  above  300°,  dis¬ 
solves  in  aniline  or  alkali  hydroxides,  and  is  readily  soluble  in  dilute 
acids,  and  ( b )  dinitrophenyldipyridinium  dichloride, 

C6H2(N02)2(C5NH6C1)2, 

which  crystallises  from  alcohol,  melts  at  147 — 148°,  gives  a  green 
precipitate  with  sodium  hydroxide,  becoming  reddish-brown  on  addition 
of  acids,  and  when  boiled  with  pyridine  is  converted  into  the  condensa¬ 
tion  product. 

When  boiled  with  hydrochloric  acid,  the  condensation  product  is 
decomposed,  forming  2  :  4-dinitro-5-hydroxyphenylpyridinium  hydr¬ 
oxide,  0H,C6H2(N02)2’C5NH5,0H,  which  is  obtained  in  glistening, 
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red  crystals  melting  at  208°.  The  yellow  isomeric  additive  com¬ 
pound  of  pyridine  and  dinitroresorcinol,  C6H2(N02)(0H)2,C5NH5, 
melts  at  1110  and  is  decomposed  into  its  components  on  treatment 
with  dilute  sodium  hydroxide. 

When  heated  on  the  water-bath  with  aniline  in  alcoholic  solution, 
dinitrophenyldipyridinium  dichloride  forms  the  hydrochloride  of  the 
dianilide  melting  at  143°  (Zincke,  Heuser,  and  Moller,  loc.  cit.), 
together  with  4  :  Q-dinitro-1  :  3-diaminobenzene,  C6H2(NH2)2(N02)2, 
which  separates  in  yellow  crystals,  melts  above  300°,  and  is  soluble  in 
ethyl  acetate. 

With  benzidine,  benzidinedi-m-sulphonic  acid,  4 : 4'-tetramethyl- 
diamino-3"-amino-5"-methyltriphenylmethane,  and  4  :  4'-tetramethyl- 
diamino-3"-amino-2  :  2' :  5"-trimethyltriphenylmethane,  dinitrophenyl¬ 
dipyridinium  dichloride  yields  the  same  dianilides,  melting  at 
159 — 160°,  above  270°,  115°,  and  113°  respectively,  as  are  formed  by 
dinitrophenylpyridinium  chloride.  G.  Y. 

Action  of  Hippuryl  Chloride  on  2-Methylindole.  Emil 
Fischer  and  Carl  Kaas  (Her.,  1906,39,  1276 — 1278). — 3 -Hippuryl- 

2-metliylindole,  COPh*NH-CH2-CO-C<^6>NH,  is  formed  when  an 

•  •  •  ^6±14 

intimate  mixture  of  2-methylindole,  hippuryl  chloride,  and  magnesium 
oxide  is  heated  with  dry  benzene  at  60 — 70°,  while  the  whole  is  well 
shaken.  It  remains  undissolved  when  the  residue  after  filtration  is 
extracted  first  with  ether  and  then  with  dilute  hydrochloric  acid.  It 
may  be  crystallised  from  glacial  acetic  acid  or  from  alcohol,  although 
only  sparingly  soluble  in  the  latter.  It  begins  to  turn  brown  at  250°, 
melts  and  decomposes  at  about  269°  (corr.),  and  dissolves  sparingly 
in  the  ordinary  organic  solvents  with  the  exception  of  glacial  acetic 
acid. 

When  hydrolysed  by  heating  at  100°  with  glacial  acetic  acid 
saturated  with  hydrogen  chloride  at  0°,  it  yields  3-aminoacetyl-2- 

methylindole  ( 3-glycyl-2-methylindole ),  NH0’CH2#CO*C<^p'^e^>NH, 

together  with  a  complex  compound  melting  at  190°.  The  glycyl 
compound  forms  small,  colourless  needles  which,  when  moist,  rapidly 
darken  in  contact  with  air.  When  rapidly  heated,  it  melts  and  decom¬ 
poses  at  176°  (corr.)  and  dissolves  readily  in  dilute  acids  or  in  hot  water, 
but  only  sparingly  in  warm  benzene  or  toluene.  It  readily  reduces 
Fehling's  solution.  J.  J.  S. 


Derivatives  of  5-Iodopyrimidine  :  5-Iodocytosine.  Treat  B. 
Johnson  and  Carl  O.  Johns  (J.  Biol.  Chem.,  1906,  1,  305 — 318). — 

5-Iodo-§-oxy-2-ethylthiolpyrimidine,  SEt’C^^P  £(^^>CI,  obtained  by 


the  action  of  an  alkaline  solution  of  iodine  on  6-oxy-2-ethylthiol- 
pyrimidine  (Wheeler  and  Merriam,  Abstr.,  1903,  i,  525),  crystallises 
from  alcohol  in  slender  prisms  melting  at  196°.  5-Iodouracil, 
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obtained  from,  uracil  in  a  similar  manner,  crystallises  from  water  in 
glistening  scales  and  decomposes  at  272°. 


5 -Iodocytosine,  ^  CII^C I>  decomposes  between  225°  and 


245°,  evolving  iodine.  It  is  practically  insoluble  in  alcohol  or  benzene, 
and  its  solubility  in  water  is  somewhat  less  than  1  in  1000.  The 
picrate,  C4H4OISf  3I, CcH307N3,  crystallises  from  hot  water  in  long 
needles  and  decomposes  between  247°  and  257°.  The  acetate  decom¬ 
poses  at  220 — 240°  and  dissociates  when  warmed  with  acetic  acid. 


/NICC1\ 

G-Chloro-5-iodo-'2-ethy!thiolpyrimidine, 


obtained 


by  the  action  of  phosphorus  oxychloride  on  the  5-iodo-derivative, 
crystallises  from  light  petroleum  in  large  prisms  melting  at  69°,  and 
when  heated  with  an  alcoholic  solution  of  ammonia  at  128 — 130° 
yields  b-iodo-G-amino-2-ethylthiolpyrimidine,  C0HgN3SI,  which  crystal¬ 
lises  from  alcohol  in  slender  prisms  melting  at  127°.  When  boiled 
with  concentrated  hydrochloric  acid,  the  amino-compound  is  transformed 
quantitatively  into  5 -iodocytosine.  5-Iodo-6-anilino-2-ethylthiolpyr- 
imidine  is  an  oil,  but  yields  a  crystalline  sulphate,  (C12H12N3SI)2,H2S04. 

Q-Oxy-2-anilinopyrimidine ,  NHPh  •  ^  obtained  by 

warming  6-oxy-2-ethylthiolpyrimidine  with  the  theoretical  amount  of 
aniline  or  by  the  action  of  aniline  on  5-iodo-6-oxy-2-ethylthiolpyr- 
imidine,  crystallises  from  alcohol  in  well-developed  plates,  melts  at 
230 — 231°,  and  is  insoluble  in  water  or  benzene.  Ammonium 
hydroxide  solution  reacts  in  much  the  same  manner  as  aniline  and 
converts  the  iodo-derivative  into  2-amino-6-oxypyrimidine,  whereas 
alcoholic  ammonia  has  no  action.  Aniline  does  not  react  with  5-iodo- 
6-amino-2-ethylthiolpyrimidine  or  with  5 -iodocytosine.  Alcoholic  am¬ 
monia  converts  5-iodocytosine  into  cytosine,  and  5-iodouracil  into 
uracil. 

a-Cyanobutyrylcarbamide,  CN*CHEt'C(>NH’C(>NH2,  obtained  by 
condensing  a-cyanobutyric  acid  with  carbamide,  crystallises  from  water 
and  melts  at  181°  with  slight  evolution  of  gas.  When  its  solution  in 
concentrated  sodium  hydroxide  is  kept  for  some  hours  and  then 
neutralised  with  hydrochloric  acid,  6-amino- 2  :  i-dioxy-b-ethylpyrimidine, 

CQ<^yH— ^QQ^diEt,  is  obtained.  It  crystallises  from  water  in 


acicular  prisms  and  decomposes  at  339°. 

The  iodine  atoms  in  the  compounds  described  are  firmly  united  to 
carbon,  and  the  compounds  do  not  react  with  the  potassium  salt  of 
phthalimide  or  the  sodium  salt  of  urethane.  J.  J.  S. 


Preparation  of  Guanine.  Emanuel  Merck  (D.R.-P.  162336). — 
2-Cyanoamino-4-amino-6-hydroxypyrimidine  (Abstr.,  1905,  i,  670) 
forms  an  isonitroso-derivative,  which,  on  reduction,  yields  yellow 
needles  of  2-cyanoamino -4  :  5 -diamino-6-hydroxypyrimidine.  When 
heated  with  90  per  cent,  formic  acid,  the  formate  of  the  base  at  first 
crystallises  out,  but  on  boiling  for  several  hours  is  converted  into 
guanine  formate,  which  may  be  decomposed  by  sodium  hydroxide, 
yielding  the  base.  C.  H.  D. 
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Stereochemistry  of  the  2 :  5-Diketopiperazines.  Emil  Fischer 
and  Karl  Raske  ( Sitzungsber .  K.  Akad.  Wiss.  Berlin,  1906, 
371 — 383). — The  A-isomeride  of  a-aminobutyryl-a-aminobutyric  acid 
melts  at  272 — 275°  (corr.)  under  elimination  of  water  and  formation 
of  an  anhydride;  it  crystallises  in  glistening  leaflets  and  forms  a 
sparingly  soluble  copper  salt;  5-4  grams  of  the  acid  dissolve  in  100 
grams  of  water  at  24°.  The  B-isomeride  melts  at  260 — 262°  (corr.), 
crystallises  in  short,  obliquely  cut,  prismatic  needles,  and  forms  a 
soluble  copper  salt;  29  grams  of  the  acid  dissolve  in  100  grams 
of  water.  On  esterification  and  treatment  with  alcoholic  ammonia, 
both  isomerides  are  converted  into  anhydrides.  A-diketodiethylpiper- 
azine  crystallises  in  long,  narrow,  obliquely  cut  plates  aggregated  in 
clusters,  and  melts  at  277 — -278°  (corr.)  to  a  faintly  brown  liquid ; 
033  gram  dissolves  in  100  grams  of  water  ;  the  B-isomeride  crys¬ 
tallises  in  thin,  obliquely  cut  prisms  generally  badly  formed,  and  melts 
to  a  faint  brown  liquid  at  266 — 267°  (corr.);  100  grams  of  water 
dissolve  1'03  grams  of  the  acid.  The  anhydride  formerly  prepared  by 
heating  either  the  A-  or  B-dipeptides  melts  at  268 — 269°  (corr.)  and  is 
regarded  as  a  mixture. 

Both  A-  and  B-diketodiethylpiperazines  when  hydrolysed  with 
alkali  are  converted  into  a  dipeptide  crystallising  in  small  glistening 
plates,  melting  at  274 — 275°  (corr.),  forming  a  sparingly  soluble 
copper  salt,  and  dissolving  in  water  to  the  extent  of  5'2  grams  per  100 
grams  of  water. 

\-Bromopropionyl-dalanine,  obtained  by  condensing  (7-alanine  with 
7-bromopropionyl  chloride  in  presence  of  cold  sodium  hydroxide,  melts 
and  decomposes  at  165°,  and  has  [a]D  between  -  60’4°  and  -  63  6°. 
\-Alanyl-d-alanine,  NH2-CHMe-C0-NH-CHMe-C02H,  prepared  by 
hydrolysing  bromopropionylalanine  with  aqueous  ammonia,  crystal¬ 
lises  in  small  plates  with  lancet  ends,  often  in  stellate  aggregates. 
It  melts  at  269 — 270°  (corr.)  to  a  faintly  yellow  liquid,  and  has 
[a]D  -  68’5°  at  20°.  trans -Alanine  anhydride,  obtained  by  conversion 
of  7-alanyl-d-alanine  into  the  ester  and  acting  on  this  with  alcoholic 
ammonia,  crystallises  in  thin,  hexagonal,  rhombic  plates  melting  at 
277 — 278°  (corr.)  to  a  yellow  liquid.  It  is  optically  inactive  and 
yields  an  inactive  dipeptide  on  hydrolysis.  E.  F.  A. 

Synthesis  and  Degradation  of  an  Octocyclic  Nuclear- 
homologue  of  1  :  4-Dimethylpiperazine  Dimetbochloride. 

Ludwig  Knorr  and  Paul  Roth  ( Ber .,  1906,  39,  1420 — 1429.  Com¬ 
pare  Abstr.,  1904,  i,  938;  1905,  i,  834). — Dimethyl-y-chloropropyl- 
amine  is  relatively  stable,  but  on  keeping  for  a  month  either  alone  or 
in  aqueous  solution  it  polymerises  into  A-dimethylbistrimethylenedi- 
imine  dimethochloride.  The  same  change  occurs  in  a  day  at  100°,  and 
in  fifteen  hours  at  150°.  The  polymeride  is  decomposed  by  a  boiling 
solution  of  potassium  hydroxide,  yielding  dimethylallylamine,  tetra- 
methyltrimethylenediamine,  and  a  substance,  C6H10O,  which  is  probably 
■isoallyl  ether,  0(CMeICH2)2. 

The  following  new  compounds  are  described. 

Phenyl  y-dimethylaminopropyl  ether,  NMe2'CH2*CH2*CH2*O.Ph,  ob¬ 
tained  by  heating  an  alcoholic  solution  of  phenyl  y-bromopropyl  ether 
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(Lohmann,  Abstr.,  1891,  1467)  and  dimethylamine  for  four  hours 
at  150°,  is  a  colourless  oil,  which  boils  at  249 — 250°  under  756  mm. 
pressure  and  has  a  faint  ammoniacal  odour.  The  picrate  melts  at 
1 1 8 — ^1 1 9°.  When  heated  with  concentrated  hydrochloric  acid  at 
170 — ‘180°,  the  substance  yields  dimethyl-y-chloropropylamine  hydro¬ 
chloride,  which  crystallises  with  difficulty  and  forms  an  aurichloride, 
C5H12NC1,HAuC14,  melting  at  150°,  and  &  picrate, 
C6H12NC1,C6H307N3, 

which  melts  at  110°.  The  base,  CH2Cl’CH2*CH2*NMe2,  is  a  colourless 
oil  with  a  strong  ammoniacal  odour  and  boils  at  134 — 135°  under 
765  mm.  pressure.  y-Dimethylaminopropyl  ethyl  ether, 
NMe2'CH2*CH2*CH2*OEt, 

obtained  from  the  base  and  sodium  ethoxide  at  160°,  is  a  colourless 
oil  with  an  ammoniacal  odour  and  boils  at  144°  under  749  mm. 
pressure.  The  aurichloride,  C7Hl7ON,HAuCl4,  melts  at  70 — 71°. 

17 -Dimethylbistrimethylenedi-imine  dimethochloride, 

NMe201<g^;CH,;CH,>NMejCIi 

is  a  colourless,  hygroscopic  substance  soluble  in  water,  insoluble  in 
alcohol.  The  aurichloride,  (C5H12N,AuCl4)2,  melts  and  decomposes  at 
247 — 248°.  The  platinichloride,  (C5H12N)2PtCl6,  decomposes  at 
275—276°. 

Dimethylallylamine,  C5HUN,  a  decomposition  product  of  the  pre¬ 
ceding  cyclic  compound,  was  also  prepared  from  allyl  iodide  and  an 
alcoholic  solution  of  dimethylamine  at  150°.  It  boils  at  64°  under 
7 43  mm.  pressure,  has  a  strong  ammoniacal  odour,  dissolves  in  water, 
alcohol,  or  ether,  and  forms  a  picrate  which  melts  at  95°. 

d'etramethyllrimethylenediamine,  NMe2 •  CII2 •  C  H  2 •  CH2*  NMe2,  another 
decomposition  product,  was  also  prepared  from  ay-dibromopropane 
and  alcoholic  dimethylamine  at  150°.  It  boils  at  145 — 146°  under 
755  mm.  pressure  and  forms  a  picrate,  C7H1SN2,2CGH307N3,  which 
sinters  and  melts  at  205°.  The  platinichloride,  C7HlsN2,H2PtCl6, 
decomposes  at  246 — 247°.  C.  S. 


Formation  of  an  Octooyclio  Polymeride  from  y-Chloropropyl- 
piperidine.  Heinrich  Horlein  and  Rudolf  Kneisel  (Ber.,  1906, 
39,  1429 — 1435.  Compare  preceding  abstract). — 1-y -Chloropropyl- 
piperidine  hydrochloride,  C6NH10#C8H6C1,HC1,  obtained  by  heating 
1-y-phenoxypropylpiperidine  (Gabriel  and  Stelzner,  Abstr.,  1896, 
i,  702)  and  hydrochloric  acid  at  150°  for  five  hours,  crystallises  in 
leaflets,  melts  at  215 — 216°,  and  decomposes  at  230°.  It  can  be 
sublimed  in  felted,  doubly  refractive  needles.  The  base, 

C5NH10-C3H6C1, 

boils  at  210°  under  742  mm.  pressure.  The  aurichloride  melts  in¬ 
definitely  at  100°.  When  the  base  is  heated  in  aqueous-alcoholic 
solution  until  the  liquid  has  only  a  faint  alkaline  reaction,  a  hygro¬ 
scopic  mass  of  bistrimethylenedipiperidinium  chloride, 


is  obtained  (compare  Gabriel  and  Stelzner,  loc.  cit.),  which  is  unchanged 
by  hydrochloric  acid  on  the  water-bath,  is  converted  by  hydrobrofnic 
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acid  into  1-y-bromopropylpiperidine  hydrobromide,  and  is  decomposed 
by  distillation  with  a  50  per  cent,  solution  of  potassium  hydroxide 
into  trimethylenedipiperidine  (Tohl,  Abstr.,  1895,  i,  681),  piperidine, 
allylpiperidine,  and  a  substance  which  is  probably  isoallyl  ether. 

C.  S. 


A  Second  1  : 4-Dihydroquinoxaline.  John  B  Ekeley  (Her., 
1906,  39,  1646 — 1649.  Compare  Abstr.,  1905,  i,  613). — o-Xylylene- 
3  : 5-diamine,  obtained  by  reducing  o-nitro-m-xylidine  with  zinc 
dust  and  sodium  hydroxide  solution,  readily  condenses  with  mesityl 
oxide  in  the  presence  of  dry  hydrogen  chloride,  yielding  the  hydro¬ 
chloride  of  2  :  6  :  8-trimethyl-S-isopropyl-l  :  k-dihydroquinoxaline , 

.NH-CMe 

°6  2  e2<tfH-C*CHMe2' 

The  base  crystallises  from  dilute  acetone  in  brown  needles  melting  at 
82 — 83°,  and  dissolves  readily  in  organic  solvents  and  in  dilute  acids. 
The  hydrochloride,  C14H20N2,2HC1,  obtained  by  passing  hydrogen 
chloride  into  an  ethereal  solution  of  the  base,  forms  a  colourless, 
crystalline  precipitate.  A  yellow  monohydrochloride  also  exists. 
Similar  hydrobromides  and  hydroiodides  have  been  prepared.  When 
hydrogen  chloride  is  led  into  a  chloroform  solution  of  the  base,  a 
colloidal  solution  of  the  hydrochloride  is  obtained.  The  picrate, 


forms  glistening,  yellow  needles. 


C14H20N2,2C0H3O7Na 


J.  J.  S. 


Quinacridone.  Fritz  Ullmann  and  Rudolf  Maag  (Her.,  1906, 
39,  1693 — 1696). — The  interaction,  for  two  and  a  half  hours  at 
140 — 150°,  of  anthranilic  acid,  j»-dibromobenzene,  and  potassium 
carbonate  in  the  presence  of  amyl  alcohol  and  small  quantities  of 
cuprous  chloride  and  copper  dust  as  catalysts  leads  to  the  formation 
of  p-phenylenedianthranilic  acid,  CfiH4(NH'C6H4*C02H)2,  and  p -bromo- 
phenylanthranilic  acid,  C0H4Br*NH’C6H4'CO2H  ;  they  are  separated 
by  means  of  the  weaker  basicity  of  the  former  acid,  which  separates 
from  pyridine  in  lustrous,  faintly  green  leaflets,  darkens  at  276°,  and 
melts  and  decomposes  at  286°.  The  latter  crystallises  in  clusters  of 
yellow  needles  and  melts  at  182°. 

Quinacridone,  C6H4<^^Q^>CeH4<^-^  ^j^>C6H4,  obtained  by  heating 

jp-phenylenedianthranilic  acid  with  concentrated  sulphuric  acid  on  the 
water-bath,  crystallises  in  yellow  needles,  melts  at  394°,  and  dissolves 
in  concentrated  sulphuric  acid  to  a  yellow  solution  with  a  greenish- 
blue  fluorescence.  C.  S. 


Preparation  of  »i-Tolylsemicarbazide.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  162630,  162823,  163035,  163036, 
163037,  and  163038.  Compare  Abstr.,  1905,  i,  383,  949). — m-Tolyl- 
semicarbazide  may  be  prepared  by  the  action  of  carbamic  chloride, 
NH2’COCl,  on  wi-tolylhydrazine  in  benzene  solution,  the  product  being 
washed  with  water  to  remove  ra-tolylhydrazine  hydrochloride  and 
recrystallised. 
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Phenyl  m-tolylhydrazinecarboxylate ,  C6H4Me,NH,N’H*C02Ph,  pre¬ 
pared  from  phenyl  chlorocarbonate  and  m-tolylhydrazine,  forms  colour¬ 
less  crystals  and  melts  at  134°,  methyl  m-tolylhydrazinecarboxylate  forms 
white  crystals  and  melts  at  119°.  Both  esters  yield  m-tolylsemicarb- 
azide  when  warmed  with  aqueous  ammonia. 

Benzaldehyde-m-tolylhydrazone,  CHPh*CH!N*NH*C6H4Me,  forms 
yellowish-white  crystals,  almost  insoluble  in  water,  and  melts  at  96°. 
The  action  of  phosgene  in  benzene  solution  in  the  presence  of  pyridine 
converts  it  into  the  chloride,  CHPh*CHi]S[*N(COCl),C6H4Me,  which 
forms  colourless  crystals  and  melts  at  69 — 70°.  Alcoholic  ammonia 
reacts  with  the  chloride  to  form  benzaldehyde-2-m-tolylsemicarbazone, 
CHPh’CHIN'N^Hg^Cfll^Me,  which  separates  from  water  in  colour¬ 
less  crystals  and  melts  at  142°.  Heating  with  dilute  alcoholic  sulphuric 
acid  hydrolyses  it  to  2-m -tolylsemicarbazide,  CfiH4Me*N(NH2)*CO*NH2, 
which  crystallises  in  needles  and  melts  at  88°.  Heating  it  to  140°  con¬ 
verts  it  into  m-tolylsemicarbazide  (compare  Busch  and  Walter,  Abstr., 
1903,  i,  522). 

m-Tolylhydrazine  reacts  with  cyanogen  bromide  in  ethereal  solu¬ 
tion,  yielding  m-tolylhydrazinonitrile,  C6H4Me‘NIT*NH*CN,  an  easily 
decomposable  oil.  Shaking  its  ethereal  solution  with  dilute  hydro¬ 
chloric  acid  hydrolyses  it  to  m-tolylsemicarbazide.  Hydrogen  chloride 
acts  on  the  ethereal  solution  of  the  nitrile,  giving  a  white,  hygroscopic 
mass  of  the  iminochloride%  C6H4Me*NH*NH'CCKNH.  Cyanamide  and 
m-tolylhydrazine  yield  the  corresponding  amidine, 
CflH4Me-NH-NH-C(NH2):NH, 

crystallising  from  alcohol  in  leaflets  and  melting  at  190 — 192°.  Both  the 
iminochloride  and  the  amidine  are  hydrolysed  to  m-tolylsemicarbazide 
by  bases. 

m-Tolylhydrazinonitrile  reacts  with  alcohols  and  hydrogen  haloids  in 
ethereal  solution  to  form  imino-ethers  of  m-tolylhydrazinecarboxylic 
acid,  C6H4Me*NHINH*C(OB.)INH'HCl,  which  may  be  hydrolysed  to 
m-tolylsemicarbazide.  C.  H.  D. 

Methylene-azure.  Friedrich  Kehrmann  and  A.  Duttenhofer 
( Ber .,  1906,  39,  1403 — 1408). — Methylene-azure,  one  of  the  products 
into  which  methylene-blue  is  decomposed  by  the  action  either  of  alkali 
and  air  or  of  silver  oxide,  has  hitherto  been  regarded  as  containing 
oxygen  (compare  Bernthsen,  Abstr.,  1886,  53;  Fischer  and  Hepp, 
Abstr,,  1905,  i,  948  ;  Hantzsch,  this  vol.,  i,  206).  The  authors  show 
that  the  two  reactions  lead  to  the  production  of  different  compounds, 
which  have  been  isolated  and  purified  in  the  form  of  the  chlorides. 
The  first  reaction  gives  rise  chiefly  to  as-dimethylthionine,  the  chloride 

of  which,  N H2-CcH3<s^1>C6Hs-N  Me2,  crystallises  in  brownish- 

green  needles  and  is  identical  with  the  compound  synthesised  from 
dimethylaniline  and  monoaminophenothiazonium  chloride.  The  decom¬ 
position  of  methylene-blue  by  silver  oxide  leads  to  the  formation  chiefly 
of  trimethylthionine,  the  chloride  of  which, 

NHMe-C6H3<“^>C6H3-NMe2, 

crystallises  in  metallic-looking  green  needles  very  soluble  in  water,  and 
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is  identical  with  the  synthetical  compound  obtained  by  the  thiosulphate 
method. 

Detailed  descriptions  are  given  for  the  purification  of  the  two  com¬ 
pounds.  C.  S. 


CC-Dialkylbarbituric  Acids.  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.B.-P.  162219.  Compare  Abstr,,  1905,  i,  671). — The 
4  :  6-dioxy-2-thiodialkylpyrimidines  may  be  oxidised  to  CC-dialkylbar- 
bituric  acids  by  means  of  nitric  or  nitrous  acids  or  hydrogen  peroxide, 
the  sulphur  being  thus  removed.  The  compounds  employed  as  start¬ 
ing  point  for  the  reaction  are  prepared  by  condensing  dialkylated  ethyl 
cyanoacetates  with  thiocarbamide  and  hydrolysing  the  iminothio- 
dioxydialkylpyrimidines  formed. 

Ethyl  diethylcyanoacetate  condenses  with  thiocarbamide  in  presence 
of  sodium  ethoxide  to  form  4;-imino-G-oxy-2-thio-5-diethylpyrimidine, 


CS-NH - CO  ,  .  ,  „  . 

I  I  >  which  crystallises  from  hot  water  in  yellow  needles, 

JNH*C(N  H)CEt2 

melts  at  256°,  and  dissolves  readily  in  dilute  alkali  hydroxides. 

Warming  with  30  per  cent,  sulphuric  acid  hydrolyses  it  to  4  :  6-dioxy- 
2-thio-5-diethylpyrimidine,  which  forms  pale  yellow  needles,  melts  at 
182°,  and  yields  diethylbarbituric  acid  on  oxidation. 

4:-Imino-§-oxy-2-thio-5-dimethylpyrimidine  melts  at  215°  and  dissolves 
sparingly  in  water  or  alcohol ;  4  :  6-dioxy-2-thio-5-dimethylpyrimidine 
forms  pale  yellow  needles,  melts  at  240°,  and  yields  dimethylbarbituric 
acid  on  oxidation.  C.  H.  D. 


CC'-Diethylbarbituric  Acid.  Emanuel  Merck  (D.R.-P.  162220. 
Compare  Abstr.,  1905,  i,  751,  and  preceding  abstract). — Biuret,  fused 
with  diethylmalonyl  chloride  at  130°,  forms  CC'-diethylbarbituric  acid 
and  cyan  uric  acid,  which  may  be  separated  by  crystallisation  from 

water  :  NH(CO-NH2)2  +  CEt2(COCl)2 

NH-CO-CEt2 

CONH-CO  C.  H.  D. 

Conversion  of  Hydrazine  Derivatives  into  Heterocyclic 
Compounds.  XX.  Dibenzoylhydrazide  Dichloride.  Robert 
Stolle  and  KarlThoma  (J.pr.  Chem.,  1906,  [ii],  73,  288 — 300.  Com¬ 
pare  preceding  abstract). — Dibenzoylhydrazide  dichloride, 
CCIPhIN-NICCIPh 

(Gunther,  Abstr.,  1889,  1067),  is  formed  together  with  2  :  5-diphenyl- 
1:3:  4-oxadiazole  by  the  action  of  powdered  phosphorus  pentachlonde 
on  dibenzoylhydrazide  at  110°;  it  crystallises  from  alcohol  in  small 
prisms,  melts  at  123°,  is  readily  soluble  in  ether  or  hot  alcohol,  does 
not  reduce  ammoniacal  silver  or  Fehling’s  solutions,  and  is  converted 
into  diphenyloxadiazole  by  boiling  with  alcoholic  silver  nitrate  or  for 
some  time  with  water.  It  yields  hydrazine  hydrochloride  when  heated 
with  alcoholic  hydrogen  sulphide  at  130°  under  pressure,  2  : 5-di- 
phenyl- 1  :3  : 4-thiodiazole  when  heated  with  phosphorus  pentasulphide 
at  2U0°  in  a  vacuum,  2  :  5-diphenyl-l  :  3  : 4-triazole  and  2  : 5-diphenyl- 
1:3: 4-oxadiazole  when  heated  with  alcoholic  ammonia  at  180°, 
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and  1:2:  5-triphenyl-l  :  3  :  4-triazole,  melting  at  292°  (m.  p.  304 — 305°  : 
Pellizzari  and  Alicatore,  Abstr.,  1901,  i,  571),  when  heated  with  aniline 
at  170°. 

2  :  5-Diphenyl-l  :  3  :  4-oxadiazole  is  formed  almost  quantitatively  by 
the  aotion  of  phosphorus  oxychloride  on  dibenzoylhydrazide. 

N!CPh 

2  : 5- Diphenyl -\-o-tolyl-\  :3  :  4 -triazole,  formed  by 

heating  dibenzoylhydrazide  dichloride  with  o-toluidine  at  200°, 
crystallises  from  alcohol  in  small  scales  and  melts  at  184°;  the  silver 
nitrate  derivative  crystallises  in  slender  needles  and  melts  and  decom¬ 
poses  at  278°. 

2  \5-Diphenyl-\-xylyl-\  :  3  :  4 -triazole,  C23H19NS,  crystallises  from 
alcohol  in  matted,  glistening,  slender  needles,  melts  at  252°,  and  gives 
a  white  precipitate  with  silver  nitrate  in  alcoholic  solution. 

isncph 

\-Hydroxy-2  :  5 -diphenyl :  3  :4 -triazole,  is  formed 

by  boiling  dibenzoylhydrazide  dichloride  with  hydroxylamine  in  alcoholic 
solution  in  a  reflux  apparatus.  It  crystallises  from  ether  in  colourless 
prisms,  melts  at  185 — 186°,  is  soluble  in  alcohol,  ether,  benzene,  or 
dilute  alkali  hydroxides  or  ammonia,  and  gives  a  white  precipitate  with 
silver  nitrate  and  ammonia  in  alcoholic  solution. 

When  heated  with  hydrazine  hydrate  in  alcoholic  solution  in  a  reflux 
apparatus,  dibenzoylhydrazide  dichloride  yields  3  : 6-diphenyl-l  :  2- 
dihydro-1  :  2  :  4  :  5-tetrazine. 

l-fienzoyl-3  :  6-diphenyl-l  :  i-dihydro-\  :  2  :  4  :  5 -tetrazine, 

CPh<NH-N>CPh- 

is  formed  together  with  dibenzoylhydrazide  by  heating  dibenzoyl¬ 
hydrazide  dichloride  with  benzoyl  hydrazide  at  130 — 135°  ;  it  separates 
from  alcohol  in  transparent  crystals,  melts  at  240°,  dissolves  in  alcohol, 
dilute  alkali  hydroxides,  or  ammonia,  forms  a  precipitate  with  silver 
nitrate  and  a  small  quantity  of  ammonia,  and  is  hydrolysed  by  alcoholic- 
aqueous  hydrogen  chloride  at  130 — 140°  under  pressure,  forming  3:6- 
diphenyl-1  :  4-dihydro-l  :  2  :  4  :  5-tetrazine. 

\-Benzoyl-3  :  6  diphenyl-1  :  2-dihydro-l  :  2  :  4  : 5-tetrazine, 

CPh<^H.NB^CPh> 

is  formed  by  boiling  3  :  6-diphenyl-l  :  2-dihydro-l  :  2  :  4  :  5-tetrazine 
with  benzoyl  chloride  in  benzene  in  presence  of  sodium  carbonate  in  a 
reflux  apparatus.  It  crystallises  from  benzene  in  lemon-yellow  needles, 
melts  and  decomposes  at  208°,  and  does  not  reduce  Fehling’s  or 
ammoniacal  silver  solutions. 

1:3: 6-Triphenyl-l  :  A-dihydro-l  :  2  :  4  :  5-tetrazine, 

CPh<Sph>CPh’ 

is  formed,  together  with  the  hydrochloride  of  the  1  : 2-dihydro-base,  by 
heating  dibenzoylhydrazide  diehloride  with  phenylhydrazine  in  alcoholic 
solution  in  a  reflux  apparatus  •  it  is  colourless,  melts  at  263°,  is  only 
slightly  soluble  in  alcohol  or  dilute  acids,  reduces  Fehling’s  solution  on 
prolonged  boiling,  gives  a  white  precipitate  with  silver  nitrate  and 


ORGANIC  CHEMISTRY. 


463 


ammonia  in  alcoholic  solution,  and  is  converted  by  nitrous  acid  into 
2  :  5-diphenyl- 1  :  3  :  4-triazole. 

1:3:  Q-Triphenyl- 1  :  2-dihydro-\  :  2  :  4  :  5 -tetrazine  hydrochloride  melts 
at  180°,  is  readily  soluble  in  water,  and  is  hydrolytically  dissociated 

when  boiled  with  water.  The  base,  CPh<NHtNph>CPh,  CI7stallises 

from  alcohol  in  glistening,  golden,  slender  needles,  melts  at  126°,  and 
is  readily  soluble  in  the  ordinary  organic  solvents.  It  yields  hydrazine 
when  boiled  with  dilute  hydrochloric  acid,  reduces  alcoholic  silver 
nitrate,  is  converted  into  diphenyloxadiazole  when  treated  with  nitrous 
acid,  and  changes  into  the  s-isomeride  when  boiled  with  alcoholic 
hydrogen  chloride. 

Dibenzoylhydrazide  diethyl  ether,  OEt’CPhIN’NICPh’OEt,  formed 
together  with  2  : 5-diphenyloxadiazole  by  boiliDg  the  dichloride  with 
sodium  ethoxide  in  alcoholic  solution  in  a  reflux  apparatus,  crystallises 
in  colourless  octahedra  and  melts  at  83 — 84°.  G.  Y. 


Condensation  Products  of  Y-Substituted  o-Diamines  with 
Alloxan  and  its  Derivatives.  Otto  Kuhling  and  0.  Kaselitz 
( Ber .,  1906,  39,  1314 — 1326.  Compare  Abstr.,  1893,  i,  324). — 
Alloxanylphenyl-o-phenylenediamine, 

NHPh-C6H4-N:C<££;^>CO, 

prepared  from  phenyl-o-phenylenediamine  and  alloxan,  separates  from 
glacial  acetic  acid  in  yellow  crystals  and  melts  at  232°.  Its  solution 
in  concentrated  sulphuric  acid  is  cherry-red  ;  its  solution  in  hydro¬ 
chloric  or  nitric  acid  is  reddish-yellow. 

A  nilinophenyliminoalloxanic  acid, 

YHPh-C6H^N:C(C02H)-C0-NH-C0-NH2, 
prepared  by  the  action  of  dilute  sodium  hydroxide  on  the  preceding 
compound,  separates  from  a  mixture  of  acetone  and  light  petroleum 
in  tetragonal  leaflets  and  melts  at  228°. 

2- Keto-1  -phenyl-1  :  2-dihydroquinoxaline-3-carboxylic  acid, 

,n:z— c-coje 


c6h,< 


NPh  •  6o 


prepared  by  boiling  alloxanylphenyl-o-phenylenediamine  with  an  excess 
of  sodium  carbonate,  separates  from  dilute  alcohol  in  leaflets  and  melts 
at  177°.  It  forms  a  reddish-yellow  solution  with  concentrated  sulphuric 
acid,  and  a  yellow  solution  with  hydrochloric  or  with  nitric  acid.  Its 
barium  salt  forms  yellow  needles. 

NzzziCII 

2-Keto-\ -phenyl- 1  : 2-dihydroquinoxaline,  C0H4<^,^  ^  ,  prepared 

by  heating  the  preceding  acid  above  its  melting  point  until  the 
evolution  of  carbon  dioxide  ceases,  separates  from  dilute  alcohol  in 
bright  yeliow  needles  and  melts  at  167°.  Its  solution  in  concentrated 
sulphuric  acid  is  green,  and  on  dilution  becomes  red  and  then  yellow  j 
its  solution  in  hydrochloric  or  nitric  acid  is  yellowish-red. 

Alloxanyl-o-amino - di-p-tolylamine , 

C6H4Me^H-Cf>H3Me*N:C<^;™>CO, 
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prepared  from  alloxan  and  o-amino-di-jp-tolylamine,  separates  from 
glacial  acetic  acid  in  yellow  needles  and  melts  at  244°.  Its  solution 
in  sulphuric  acid  is  cherry-red ;  its  solution  in  hydrochloric  or  nitric 
acid  is  reddish -yellow. 

p-Toluidino-m-tolyliminoalloxanic  acid, 

C6H4Me«EH-CflH3Me*N:C(C02H)-C0-NH-C0-NH2, 
prepared  by  the  action  of  cold  dilute  sodium  hydroxide  on  the 
preceding  compound,  melts  at  240°. 

2-Keto-\ -ip-tolyl-G-methyl-l  :  2-dihydroquinoxaline-Z-carboxylic  acid, 


di-y>-tolylamine  with  sodium  carbonate,  separates  from  dilute  alcohol 
in  hexagonal  leaflets  and  melts  at  194°.  It  forms  a  reddish-yellow 
solution  with  concentrated  sulphuric  acid  and  a  yellow  solution  with 
hydrochloric  or  nitric  acid.  Its  barium  salt  (  +  4|H20)  and  zinc  salt 
(  +  2H20)  are  described. 

2-Xeto-\-p-tolyl-Q-methyl-l  :  2-dihydroquinoxaline, 


C6H3Me< 


.N— 

•N(C, 


Me)  *CO 


C*CO  H 

1  2  ,  prepared  by  boiling  alloxanyl-o-amino- 


JST- 


rCH 

i 


C6H3Me<N(CgH4Me).  Q0 

prepared  by  heating  the  preceding  acid  above  its  melting  point,  forms 
yellow  needles  and  melts  at  170 — 171°.  Its  solution  in  sulphuric 

acid  is  brown,  and  on  dilution  becomes  red  and  then  yellow, 
p-  Toluidino-'p-tolyliminoalloxanic  acid, 

C6H3Me-NH-C6H3Me-N:C(C02H)*C0-NH-C0-NH2, 
prepared  by  shaking  alloxanyl-o-amino-ra-tolyl-jp-tolylamine  with  dilute 
sodium  hydroxide,  crystallises  in  leaflets  and  partially  melts  at  180°, 
solidifies,  and  melts  again  at  248°. 

2-Keto-\-\>  tolyl-7-methyl-\  :  2-dihydroquinoxaline-?)- carboxylic  acid, 


C6H3Me< 


N 


C'COqH 


,  crystallises  from  dilute  alcohol  in 


'N(C6H4Me)-CO 

tetragonal  leaflets  and  melts  at  193°.  Its  barium  salt  (  +  1-|H20) 
forms  yellow  needles. 

2- Kelo-\-^-tolyl-l -methyl-1  :  2-dihydroquinoxaline, 

N= - — — CH 

C6H3Me^N(06H4Me)-C0  ’ 

separates  from  dilute  alcohol  in  yellow  needles  and  melts  at  173°. 
Its  solution  in  sulphuric  acid  is  brown,  and  becomes  red  and  then 
yellow  on  dilution.  Its  solution  in  hydrochloric  or  nitric  acid  is 
yellow. 

Alloxanylmethyl-o-phenylenediamine, 

NHMe-06H4-N:0<PO'NH' 


'CO-NIL 


>CO, 


prepared  from  alloxan  and  ^-methyl-o-phenylenediamine,  separates 
from  glacial  acetic  acid  in  yellow  needles  and  melts  at  224°.  Its 
solution  in  sulphuric  acid  is  cherry-red,  and  in  hydrochloric  or  nitric 
acid  yellowish-red. 

The  acetyl  derivative,  NMeAc-C6H4-NIC<^Q ^ 
crystallises  in  needles  and  melts  and  decomposes  at  265 — 270°. 
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Methyl aminophenyliminoalloxanic  acid, 

NHMe-C0H4«N:C(CO2H)-CO-NH-CO-NH2, 
prepared  by  the  action  of  sodium  carbonate  on  alloxanylmethyl-o- 
phenylenediamine,  separates  from  a  mixture  of  acetone  and  light 
petroleum  in  needles  and  melts  at  224°.  Its  solutions  in  concentrated 
mineral  acids  are  red. 

2-Keto-\-methyl-\  :  2-dihydroquinoxaline-?>- carboxylic  acid, 

rTT/=fC02H 

64<-NMe-CO 

prepared  by  boiling  alloxanylmethyl-o-phenylenediamine  with  sodium 
carbonate  until  the  evolution  of  ammonia  ceases,  forms  yellow  needles 
and  melts  at  174°.  Its  solution  in  sulphuric  acid  is  reddish-yellow, 
and  in  hydrochloric  or  nitric  acid  yellow.  Its  barium  salt  (  +  1|H20) 
forms  needles. 


2-Keto-l-methyl-l  :  2-dihydroquinoxaline,  C6H4<^.^.  I  ,  separates 

from  dilute  acetone  in  yellowish- white  needles  and  melts  at  122°.  It 
forms  a  yellowish-green  solution  with  sulphuric  acid  and  a  yellow 
solution  with  hydrochloric  or  nitric  acid. 

2 -Keto- 1  -methyl- 1  :  2-dihydroquinoxaline-Z-methylamide , 

N=C-CO-NHMe 
6  4<^NMe*CO 

prepared  from  methyl-o-phenylenediamine  and  methylalloxan,  crystal¬ 
lises  from  dilute  alcohol  in  yellow  needles  and  melts  at  166°.  Its 
solution  in  sulphuric  acid  is  cherry-red.  When  boiled  with  potassium 
or  sodium  hydroxide,  it  forms  2-keto-l -methyl- 1  :  2-dihydroquinoxaline- 
3-carboxylic  acid.  A,  McK. 


Tetrazoline.  Reply  to  R.  Stolle.  Siegfried  Ruhemann  ( Ber ., 

1906,  39,  1223 — 1231). — Dimethyltetrazoline,  CMe^^^^^CMe, 

yields  with  methyl  iodide  a  colourless  iodide,  C5HnN4I,  from  which  a 
brown  periodide,  C5HnN4Ig,  can  be  obtained.  Alkaline  solutions  of 
this  periodide  do  not  become  violet  on  exposure  to  air. 

The  original  formula  for  benzylidenetetrazoline  (Ruhemann  and 
Merriman,  Trans.,  1905,  87,  1768)  is  retained,  and  it  is  suggested  that 
the  products  obtained  from  s-diphenyltetrazoline  and  aldehydes  may  be 
differently  constituted  (compare  Stolle,  this  vol.,  i,  315).  J.  J.  S. 


Behaviour  of  Certain  Azo-compounds  towards  Hydrogen 
Chloride.  Max  Busch  and  Hermann  Brandt  {Ber.,  1906,  39, 
1395 — 1400). — Benzeneazoanilinophenyliminomethane, 
N2Ph-C(N-Ph)-NHPh, 

is  dissolved  by  alcoholic  hydrogen  chloride  to  a  colourless  solution, 
from  which  the  hydrochloride  of  p-chloroanilinodiphenylguanidine, 
C6H4Cl*lSrH,NH*C(lSrPh),NHPh,  can  be  obtained.  A  second,  but  not 
a  third,  halogen  atom  can  be  introduced  in  a  similar  way  into  an  ortho- 
position  in  the  same  nucleus  (compare  Marckwald  and  Wolff,  Abstr., 
1893,  i,  25  ;  Hantzsch  and  Singer,  ibid.,  1897,  i,  216  ;  Jacobsen, 
Chem.  Gentr.,  1898,  ii,  36  ;  Bambergqr,  Abstr.,  1902,  i,  246). 
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ip-Chloroanilinodiphenylgiicmidine  crystallises  in  pale  red  prisms 
and  melts  at  154°.  The  hydrochloride,  C15)HirN4Cl,HCI,  forms 
clusters  of  colourless  prisms  and  melts  at  216°.  The  base  in  boiling 
alcoholic  solution  is  converted  by  merouric  oxide  into  p -chlorobenzene- 
azoanilinophenyliminomethane,  C6H4Cl'N2,C(NPh),NHPh,  which  crys¬ 
tallises  in  blood-red,  glistening  needles  and  melts  at  155°.  2 : 4- 

Dichloroanilinodiphenylguanidine  hydroch  loride, 

C6H3Cl2*NH-NH*C(NPh)-NHPh,HCl, 
obtained  from  the  preceding  compound  and  alcoholic  hydrogen  chloride 
at  40 — 50°,  crystallises  in  obliquely  truncated,  flattened  prisms, 
darkens  at  225°,  and  melts  and  decomposes  at  242°.  The  base, 
C19H,6N4C12,  crystallises  in  colourless  prisms  and  melts  at  125°.  2  :  4- 
Dichlorobenzeneazoanilinophenyliminomethane , 

C6H3Cl2-N2-C(NPh)-NHPh, 

crystallises  in  small,  brownish-red  needles  and  melts  at  130°.  Cold 
alcoholic  hydrogen  chloride  dissolves  it,  forming  a  reddish  brown  solu¬ 
tion,  from  which  the  hydrochlorides  of  aniline  and  of  dichloroanilino- 
diphenylguanidine  are  obtained,  but  nob  a  trichloro-derivative. 

C.  S. 


Diazotation  of  Dibenzoylmethane.  Heinrich  Wieland  and 
Siegfried  Bloch  (Her.,  1906,  39,  1488 — 1491.  Compare  Abstr., 
1904,  i,  596,  656). — Dibenzoyldiazomethane  has  the  constitution  of  a 

diazoanhydride,  M^1  as  when  treated  with  ammonium  and 

CBz*N^ 

hydrogen  sulphides  in  alcoholic  solution  it  yields  i-benzoyl-5-phenyl - 
CPh'S 

1:2:  3 -thiodiazole,  crystallises  in  glistening,  colour¬ 

less  scales,  melts  at  90 — 91°,  and  becomes  violet,  and  finally  yellow 
on  exposure  to  light. 

Anilinodibenzoylmethane  forms  a  yellow,  crystalline  nitrosoamine, 
CHBz2*NPh*NO,  which  melts  and  decomposes  at  92°  and  gives 
Liebermann’s  reaction.  G.  Y. 


Azo-dye  from  ra-Aminobenzeneazo-m-toluidine.  Parbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  162627). — Diazotised 
m-aminobenzeneazo-ra-toluidine  combines  with  /3-naphthol  to  form  an 
insoluble  bordeaux-red  azo-dye,  which  may  be  bleached  white  in 
printing  by  means  of  the  formaldehyde-hyposulphite  compound. 

C.  H.  D 


Equilibrium  between  Proteids  and  Electrolytes.  II.  Precipi¬ 
tation  of  Egg-albumin  with  Sodium  Sulphate.  G.  Guerrini 
(Zeit.  physiol.  Chem.,  1906,  47,  287 — 293.  Compare  Galeotti,  ibid., 
1904,  40,  5). — The  precipitation  of  egg-albumin  by  means  of  sodium 
sulphate  depends  on  the  concentration  of  the  sulphate  solution, 
and  the  solid  phase  obtained  consists  of  egg-albumin  only.  This  is 
proved  by  showing  that  the  precipitate  contains  only  an  amount  of 
sulphate  corresponding  with  what  should  be  present  in  the  amount  of 
solution  of  known  concentration  absorbed  by  the  precipitate. 
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A  simple  method  is  described  for  estimating  the  amounts  of  water, 
albumin,  and  sodium  sulphate  in  a  solution. 

It  is  shown  that  in  the  three-component  system  containing  the 
phases  Na2SO4,10H2O  solid,  albumin  (solid),  solution,  the  concen¬ 
tration  of  the  solution  can  vary  considerably  even  when  the  tempera¬ 
ture  is  constant.  There  appears,  however,  to  be  a  regularity  between 
the  variations  in  the  concentration  of  the  albumin  and  of  the  sulphate. 

This  exception  to  the  phase  rule  may  be  due  to  the  fact  that  one  of 
the  substances  is  a  colloid.  J.  J.  S. 

Precipitation  of  Egg-albumin  by  other  Colloids  and  its 
Relationship  to  the  Reactions  of  Immune  Substances.  Ulrich 
Friedemann  {Arch.  Hygiene ,  1906,  55,  361 — 389.  Compare  Abstr., 
1904,  ii,  546). — Serum  and  egg-albumin  are  precipitated  by  inorganic 
colloids,  such  as  metals,  sulphides,  acid  oxides,  or  basic  oxides,  irre¬ 
spective  of  whether  these  are  electro-positive  or  electro-negative  in 
character.  The  influence  of  the  addition  of  salts  is  partly  accelerating 
and  partly  retarding,  the  net  result  depending  on  the  relative  propor¬ 
tions  of  colloid  and  albumin  in  the  mixture.  The  sign  of  the  electric 
potential  of  the  albumin  compared  with  water  does  not  control  its 
precipitation  by  inorganic  colloids,  inasmuch  as  Hardy’s  coagulated 
egg-albumin,  which  wanders  to  the  anode,  gives  copious  precipitates 
wuth  every  colloid  investigated.  The  precipitating  power  of  ions  is  a 
function  of  their  dielectric  attraction  on  the  water.  The  role  of  salts 
in  precipitin  reactions  is  very  similar  to  that  in  colloid  albumin 
precipitations,  an  amphoteric  colloid  probably  reacting  with  an  acid 
or  a  basic  colloid.  Bacteria  can  be  agglutinated  by  a  salt-free  serum 
even  in  such  dilutions  as  1  :  1000.  In  this  respect,  normal  and  immune 
sera  behave  alike.  E.  F.  A. 

Compounds  of  Catechol  Monoalkyl  Ethers  "with  Proteids. 
H.  0.  Fehrlin  (D.R.-P.  162656). — When  guaiacol,  either  fused  or 
dissolved  in  alcohol,  is  stirred  into  an  aqueous  solution  of  egg-albumin, 
the  whole  soon  solidifies  to  a  paste.  The  product  is  collected,  drained, 
dried  under  reduced  pressure,  and  heated  at  115 — 120°,  when  it 
becomes  insoluble  in  gastric  juice.  After  washing  with  toluene  and 
again  drying,  it  forms  a  light  brown  powder,  containing  25  per  cent, 
of  guaiacol,  insoluble  in  ordinary  solvents,  but  soluble  in  cold  dilute 
alkali  hydroxides. 

Similar  products  are  obtained  from  other  monoalkyl  ethers  of 
catechol,  and  from  other  proteids,  albumoses,  and  peptones;  The  com¬ 
pounds  find  therapeutic  application.  C.  H.  D. 

Polymerisation  of  Globulins.  Alonzo  E.  Taylor  {J.  Biol. 
Chem.,  1906,  1,  345 — 354). — Euglobulin  and  pseudo-globulin  prepared 
from  serum,  when  dry,  remain  unchanged  for  years.  In  presence  of 
distilled  water,  each  is  partly  transformed  into  the  other.  This  is  a 
reversible  action,  and  is  attributed  to  polymerisation.  As  in  other 
instances  quoted,  there  is  a  tendency  to  equilibrium  in  the  system,  and 
the  law  of  mass  action  holds.  Viewed  as  a  chemical  transformation, 
three  possibilities  are  discussed :  (1)  condensation,  (2)  union  with 
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water,  and  (3)  intramolecular  rearrangement.  The  transformation  of 
albumin  into  globulin  is  believed  to  come  into  the  same  category. 
Further,  it  was  found  that  the  globulins  in  distilled  water,  and 
especially  the  pseudo-globulins,  are  in  part  auto-hydrolysed  with  the 
formation  of  proteoses.  W.  D.  H. 

Hsematogen  and  the  Formation  of  Haemoglobin.  Louis 
Hugounenq  and  Albert  Morel  (Compt.  rend.,  1906,  142,  805 — 806. 
Compare  Abstr.,  1905,  ii,  566;  1906,  ii,  95). — Haematogen,  the  parent 
substance  of  haemoglobin  in  egg-yolk,  yields  a  proteid  residue,  which, 
like  globin  and  other  histones,  is  rich  in  diamino-nitrogen.  It  also 
yields  on  hydrolysis  a  black  pigment  (C,  65‘9  ;  H,  4‘37 ;  1ST,  6-67,  and 
Fe,  2'6  per  cent.)  which  is  regarded  as  analogous  to  haematin,  and 
named  hcematovin.  It  is  possible  that  haematovin  may  be  an  inter 
mediate  stage  in  haematin  formation  during  life.  In  chlorosis,  Seiller 
and  Freund  have  found  in  the  blood  an  uncoloured  nucleo-proteid 
containing  iron.  It  is  possible  the  presence  of  such  a  substance  may 
account  for  discrepancies  between  estimations  of  iron  and  of  haemo¬ 
globin  in  the  blood.  W.  D.  H. 

Bile  Pigments.  William  KOster  ( Zeit .  physiol.  Chem.,  1906,  47, 
294 — 326). — By  working  with  powdered  gall  stones,  the  use  of  hydro¬ 
chloric  acid  can  be  avoided,  and  10  per  cent,  acetic  acid  employed 
instead.  Hot  glacial  acetic  acid  extracts  a  hitherto  undescribed  green 
pigment,  choleprasin  ;  it  is  insoluble  in  alcohol.  /1-Bilirubin  is  easily 
soluble  in  chloroform  and  is  an  artificial  product  which  contains 
chlorine ;  from  it  the  chlorine  is  easily  separable.  Most  impure 
bilirubins  obtained  by  chloroform  contain  chlorine.  From  pure 
bilirubin  by  the  action  of  chloroform  in  the  dark,  a  green  pigment 
soluble  in  glacial  acetic  acid  is  formed  in  small  quantities.  On  keeping, 
bilirubin  undergoes  a  change,  probably  a  polymerisation.  This  modi¬ 
fication  passes  by  recrystallisation  from  dimethylaniline  into  the  form 
soluble  in  chloroform.  Bilirubin  crystallises  from  hot  dimethylaniline 
in  broad  rhombic  plates  or  from  chloroform  in  long  needles. 

W.  D.  H. 

The  Carbohydrate  Group  of  the  Nucleo-proteid  of  the 
Spleen.  I.  Phoebus  A.  Levene  and  John  A.  Mandel  {Zeit.  physiol. 
Chem.,  1906,  47,  151 — 153). — The  carbohydrate  group  in  nucleo- 
proteid  is  usually  a  pentose  (xylose).  The  nucleo-proteid  of  the  spleen 
after  suitable  treatment  gave  the  orcinol  reaction  for  pentose,  and 
reduced  Fehling’s  solution  after  preliminary  treatment  with  hydro¬ 
chloric  acid.  Grlucothionic  acid  was  also  separated,  but  it  is  not  clear 
whether  this  came  from  the  nucleo-proteid  or  from  mucoid  mixed 
with  it.  W.  D.  H. 

Nucleic  Acids.  XII.  Nucleic  Acid  of  the  Kidney.  John  A. 
Mandel  and  Phoebus  A.  Levene  {Zeit.  jjhysiol.  Chem.,  1906,  47, 
140 — 142.  Compare  this  vol.,  i,  125). — The  occurrence  of  nucleo- 
proteid  in  the  kidney  has  been  described  by  Halliburton  and  by 
Lonnberg,  but  its  products  of  decomposition  have  not  been  investigated. 
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In  the  present  research,  the  nucleic  acid  separated  from  the  nucleo- 
proteid  contained  6*25  per  cent,  of  phosphorus,  and  yielded,  on  decom¬ 
position  with  acid,  guanine,  adenine,  thymine,  cytosine,  and  lsevulic 
acid.  One  hundred  grams  of  substance  yielded  adenine  picrate  2'20, 
guanine  7'32,  thymine  3’6,  and  cytosine  picrate  12'24  grams.  The 
nucleic  acid  gave  the  typical  pentose  reaction  with  orcinol  hydro¬ 
chloride.  W.  D.  H. 

Jecorin.  Richard  Waldvogel  and  Tintemann  {Zeit.  physiol.  Chem., 
1906,47,129 — 139). — Jecorin  obtained  from  autolysed  livers  and  spleen 
contains  from  8  to  9‘8  per  cent,  of  nitrogen  and  from  2  to  3*4  per  cent, 
of  phosphorus.  These  numbers  are  very  different  from  those  obtained 
by  other  observers  ;  for  instance,  Drechsel  gives  the  percentage  of 
nitrogen  as  4‘36,  Baldi  as  2*14,  and  Manasse  as  0‘3.  The  authors, 
nevertheless,  regard  it  as  a  chemical  individual,  derived  from  lecithin. 
Some  preparations  reduced  Fehling’s  solution,  some  did  not. 

W.  D.  H. 

Decomposition  of  Gelatin.  Phoebus  A.  Levene  and  George  B. 
Wallace  ( Zeit .  physiol.  Chem.,  1906,  47,  143 — 148.  Compare  Abstr., 
1903,  i,  301  ;  1904,  i,  357). — On  tryptic  digestion  of  gelatin,  the 
pyrrolidine-2-carboxylic  acid  formed  is  identical  with  the  optically 
inactive  pyrrolidine-2-carboxylic  acid.  After  fifteen  months'  digestion 
of  1500  grams  of  gelatin  with  trypsin,  the  mixture  was  neutralised, 
evaporated  to  a  syrupy  consistency,  taken  up  in  5  per  cent,  sulphuric 
acid,  and  fractionally  precipitated  with  phosphotungstic  acid.  From 
the  first  precipitate,  a  substance  was  separated  of  the  formula 
C7H10O2lS’2  ;  further  work  on  this  is  in  progress.  From  the  fourth 
precipitate,  glycine  was  separated.  The  other  precipitates  are  not 
yet  examined.  W.  D.  H. 

Swelling  of  Gelatin  in  Salt  Solutions.  Wolfgang  Ostwald 
( Pfliigers  Archiv,  1906,  111,  581 — 606.  Compare  Abstr.,  1905,  i,  845, 
954). — In  regard  to  the  influence  of  salts  on  the  swelling  of  gelatin, 
the  influence  of  concentration  of  acids,  alkalis,  chlorides,  and  nitrates 
was  found  to  be  of  a  specific  nature,  and  the  curves  show  no  parallel¬ 
ism  to  a  single  factor  (such  as  osmotic  pressure),  but  present  several 
maxima  and  minima.  The  first  part  of  such  curves  indicates  adsorption 
is  occurring  for  reasons  which  are  explained  in  full.  There  is  further 
a  parallelism  between  the  curve  of  swelling  and  that  of  viscosity. 

W.  D.  H. 

Action  of  the  Rennet  Ferment  on  Casein.  Eugen  Petry  {Chem. 
Centr.,  1906,  i,  1032  ;from  Wien.Klin.Woch.,  19, 143 — 144). — The  action 
of  rennet  on  casein  free  from  calcium  does  not  cease  with  the  formation 
of  paracasein.  The  nature  of  the  action  as  regards  products  is  similar  to 
that  of  ordinary  proteolytic  ferments.  Primary  albumoses  (caseose) 
are  formed,  as  well  as  a  modification  of  paracasein  which  is  not 
precipitated  by  lime,  by  heating,  or  by  dilute  zinc  sulphate. 

Rennet  extract  (Merck)  is  without  action  on  serum  albumin,  boiled 
egg-albumin,  and  gelatin.  N.  H.  J.  M. 
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Influence  of  Peroxydase  on  Alcoholic  Fermentation.  Alexis 
Bach  ( Ber.,  1906,  39,  1664 — 1668). — An  aqueous  solution  of  .sucrose 
was  acted  on  by  a  mixture  of  peroxydase  (prepared  as  in  former 
experiments  by  the  author)  and  hydrogen  peroxide  in  the  presence  of 
the  solid  precipitated  from  yeast  juice  by  the  addition  of  acetone 
(“  Aceton-Dauerhefe  ”).  The  effect  of  the  peroxydase  as  estimated  by 
the  volume  of  carbon  dioxide  produced  was  thus  studied.  The  whole 
of  the  hydrogen  peroxide  present  was  decomposed  with  the  evolution 
of  oxygen.  The  presence  of  the  active  peroxydase  has  a  strong 
inhibiting  action  on  alcoholic  fermentation  in  the  cases  studied. 
When  the  peroxydase  is  first  boiled  and  then  added  to  the  solution 
containing  sucrose,  &c.,  the  presence  of  the  hydrogen  peroxide  has  no 
inhibiting  effect ;  hydrogen  peroxide  in  the  absence  of  peroxydase  also 
has  no  inhibiting  effect.  The  presence  of  peroxydase  and  of  hydrogen 
peroxide  has  no  effect  on  the  acidity  of  the  liquid  after  fermentation. 

The  capability  which  the  solid  precipitated  from  yeast  juice  by  acetone 
possesses  of  liberating  oxygen  from  hydrogen  peroxide  is  diminished 
by  the  presence  of  active  peroxydase.  A.  McK. 

Fate  of  Yeast  Catalase  in  Cell-free  Alcoholic  Fermentation. 

Alexis  Bach  ( Ber .,  1906,  39,  1669 — 1670.  Compare  preceding 
abstract). — The  author  has  examined  the  diminution  in  the  amount  of 
catalase  of  precipitated  yeast  juice  during  alcoholic  fermentation  and 
draws  the  conclusions  :  (1)  that  the  amount  of  catalase  in  precipitated 
yeast  juice  decreases  regularly,  although  slowly,  during  autolysis, 
(2)  that,  in  the  presence  of  sucrose,  the  destruction  of  the  catalase  is 
very  much  quicker  than  during  auto  lysis,  and  (3)  that  the  destruction 
of  the  catalase  increases  in  both  cases  with  diminution  of  the 
concentration  of  the  precipitated  yeast  juice.  A.  McK. 

Influence  of  Peroxydase  on  the  Activity  of  Catalase.  Alexis 
Bach  {Ber.,  1906,  39,  1670 — 1672.  Compare  preceding  abstracts).— 
Yeast  catalase  did  not  diminish  in  activity  on  prolonged  contact  with 
active  peroxydase  at  30°.  A.  McK. 

Alcoholic  Ferment  of  Yeast  Juice.  Arthur  Harden  and 
William  J.  Young  ( Proc .  Roy.  Soe.,  1906,  77,  B,  405 — 420. 
Compare  Proc.,  1905,  21,  189;  Abstr.,  1905,  ii,  109;  also  Buchner 
and  Antoni,  this  vol.,  i,  56). — The  total  fermentation  produced  by 
yeast  juice  acting  on  excess  of  dextrose  is,  as  a  rule,  doubled  by  the 
addition  of  an  equal  volume  of  boiled  and  filtered  juice,  and  further 
increased  by  a  greater  volume,  the  sugar  concentration  being  kept 
constant.  The  constituent  of  the  juice  to  which  this  effect  is  due  is 
removed  when  the  liquid  is  dialysed  in  a  parchment  tube,  leaving  an 
inactive  residue.  It  is  possible  by  filtering  the  juice  through  a  Martin 
gelatin  filter  to  divide  the  yeast-juice  into  an  inactive  residue  and  a 
dialysate  which,  although  itself  inert,  is  capable  of  rendering  this 
residue  active. 

Two  phenomena  are  concerned  in  the  production  of  the  increased 
fermentation  in  the  presence  of  boiled  yeast  juice  :  (a)  an  initial 
rapid  evolution  of  carbon  dioxide  is  produced  which  soon  diminishes 
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until  a  rate  is  attained  which  remains  nearly  constant  for  several 
hours  ;  ( b )  the  fermentation  rate  diminishes  more  slowly,  so  that 
fermentation  continues  for  a  longer  period.  To  the  latter  the  greater 
proportion  of  the  total  increase  is  due. 

The  extra  quantity  of  carbon  dioxide  evolved  in  the  initial  period 
is  directly  proportional  to  the  volume  of  boiled  juice  added.  A  similar 
initial  rapid  evolution  of  gas  is  produced  on  the  addition  of  soluble 
phosphates,  the  increase  corresponding  exactly  with  the  amount  of 
phosphate  added.  A  second  rapid  evolution  of  carbon  dioxide  sets  in 
on  adding  a  second  quantity  of  phosphate  after  a  steady  rate  is 
attained  subsequent  to  the  first  addition.  Fermentation  in  the  presence 
of  phosphates  is  a  normal  alcoholic  fermentation,  the  ratio  of  alcohol 
to  carbon  dioxide  being  1*1 3.  The  soluble  phosphate  is  converted  into 
a  non-precipitable  form  by  the  reaction,  possibly  into  a  phosphoric  ester 
of  dextrose.  E.  F.  A. 


Mercurinitrophenols.  Arthur  Hantzsch  and  Samuel  M.  Auld 
{Ber.,  1906,  39,  1105 — 1117). — Two  types  of  nitrophenol  derivatives 
containing  mercury  have  been  obtained,  the  true  mercuric  nitro- 
phenoxides  exhibiting  in  solution  the  reactions  of  mercury  ions,  and 
mercurinitrophenols  in  which  the  atom  of  mercury  is  attached  to  the 
benzene  nucleus.  The  latter  compounds  usually  resemble  the  nitro- 
phenols  in  chemical  behaviour  and  absorption  of  light,  and  are  there¬ 
fore  regarded  as  solid  solutions  of  the  aci-form  in  the  true  colourless 

mercurinitrophenols,  HO •  C6H3<C[gg-|r  OIC6H6<^^P^.  From 

the  mercuric  nitrophenoxides,  intensely-coloured  anhydrides  are 

obtained  to  which  formulas  such  as  OIC0H3<!^j.^>O  are  ascribed. 

Mercuripicric  anhydride,  0I06H(N02)2^^g^>0,  is  obtained  by  boil¬ 
ing  for  several  hours  freshly-precipitated  mercuric  oxide  with  an  aqueous 
solution  of  picric  acid.  It  forms  small,  pale  yellow  crystals,  decomposes 
without  melting,  is  a  non-electrolyte  in  aqueous  solution,  and  does  not 
show  the  reactions  of  mercuric  ions.  Dilute  hydrochloric  acid  converts  it 
into  mercurichloride-trinitrophenol,  0H*06H(H02)3'HgCl,  which 
separates  from  chloroform  in  small  crystals  with  a  faint  yellow  colour 
and  melts  at  118°.  When  treated  with  sodium  hydroxide,  it  yields 
sodium  mercurihydroxide-picrate,  0’C6H(N02)2(N0’0Ea)*Hg*0II, 
which  separates  from  alcohol  in  yellow  needles  and  decomposes  by 
rapid  heating.  Mercurihydroxide-picric  acid ,  0H,C6H(N02)3*Hg,0H, 
results  by  the  action  of  dilute  sulphuric  acid  on  the  preceding  com¬ 
pound  or  directly  on  the  anhydride,  and  is  obtained  colourless  from 
alcohol  or  acetone. 

Mercuri-ac,\-2  :  i-dinitrophenol  anhydride,  0IC6H2(N02)^^^>0,  is 

obtained  by  boiling  freshly-precipitated  mercuric  oxide  for  sixteen  hours 
with  an  aqueous  solution  of  the  calculated  quantity  of  dinitrophenol. 
It  is  obtained  pure  as  a  pale  yellow  powder  by  heating  its  compound 
with  pyridine,  C6H205N2Hg,C5NH5,  and  in  aqueous  solution  does  not 
yield  mercury  ions.  The  replacement  of  mercury  by  bromine  leads  to 
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the  formation  of  o-bromodinitrophenol.  Mercurichloride-dinitrophenol, 
0H*C6H2(N02)‘HgCl,  obtained  from  the  anhydride  and  dilute  hydro¬ 
chloric  acid,  is  a  colourless  crystalline  powder  and  melts  and  blackens 
at  1 82° ;  by  the  Schotton- Baumann  reaction,  a  colourless  benzoyl 
derivative  is  obtained. 

Sodium  mercurihydroxide-a,ci-dinitrophenoxide, 

0:C6H2(N02)(N0-ONa)-Hg-0H, 

obtained  from  the  chloride  by  the  action  of  concentrated  sodium 
hydroxide,  separates  from  water  or  dilute  alcohol  in  orange-red  prisms 
containing  1H20  and  explodes  when  strongly  heated.  Dilute  splphuric 
acid  converts  it  into  mercurihydroxide-dinitrophenol, 

OH*CaH2(N  02)2‘Hg'0H, 

which  separates  from  alcohol  as  a  colourless,  microcrystalline  powder. 

Mercuri-a.ci-'p-nitrophenol  anhydride,  0.'C6H3<^^>0,  is  a  yellow 

powder  obtained  by  the  prolonged  boiling  of  a  dilute  alcoholic 
solution  of  mercuric  acetate  and  sodium  ja-nitrophenoxide.  The 
pyridine  compound,  C6H303NHg,C5NH5,  is  a  scarlet  powder  and 
decomposes  at  190°  into  its  constituents.  The  mercury  must  be  ortho 
to  the  hydroxyl  group,  since  2  : 6-dibromo-j»-nitrophenol  does  not  yield 
a  corresponding  derivative. 

MercuricMoride-p-nitrophenol,  0H‘C6H3(N02)*HgCl,  is  colourless 
and  melts  at  175°.  Sodium  mercurihydroxide-&c\-p-nitrophenoxide, 
OIC6H3(NO-ONa)-Hg’OH,  crystallises  with  iH20  and  darkens  and 
decomposes  on  heating. 

Mercurihydroxide-p-nitrophenol  separates  from  boiling  alcohol  as  an 
amorphous  powder  and  melts  at  206°;  its  solutions  in  acetone,  alcohol, 
or  acetic  acid  are  colourless,  in  pyridine  faintly  yellow. 

Mercuri-duci-o-nitrophenol  anhydride ,  0IC6H3<^^p>0,  is  a  yellow 

powder  and  by  treatment  with  bromine  yields  p-bromo-o-nitrophenol. 
Mercurichloride-o-nitrophenol,  0H’C6H3(N02)'HgCl,  forms  colourless 
solutions  in  acetic  acid  or  acetone,  but  dissolves  in  pyridine  with  a 
yellow  colour.  Sodium  mercurihydroxide-o-nitrophenoxide  separates 
from  dilute  alcohol  in  dark  red  crystals.  Mercurihydroxide-o-nilro- 
phenol  forms  pale  yellow  crystals  and  melts  and  decomposes  at 
240—250°.  C.  S. 
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fsoHexane  and  a  New  Dodecane.  Latham  Clarke  and 
R.  Norris  Shreve  ( Amer .  Chem.  J.,  1906,  35,  513 — 519). — iso- 
Hexane  (ethyh'sobutyl)  can  be  prepared  in  a  yield  of  57  per  cent,  of 
the  theoretical  by  the  reduction  of  methylfsobutylcarbinol.  Methyl 
isobutyl  ketone,  prepared  by  boiling  ethyl  isopropylacetoacetate  for 
six  hours  with  10  percent,  potassium  hydroxide,  boils  at  119°  under 
765  mm.  pressure.  MethyKsobutylcarbinol  can  be  obtained  by  mixing 
an  ethereal  solution  of  the  ketone  with  water  and  gradually  adding 
sodium  ;  a  small  quantity  of  methylisobutylpinacone, 
CH2PrP*CMe(OH)-CMe(OH)*CH2Pr0, 
is  produced  simultaneously  as  a  viscous,  oily  liquid  which  has  a  fishy 
odour,  boils  at  245°,  and  is  soluble  in  alcohol,  ether,  ethyl  acetate, 
acetone,  benzene,  or  glacial  acetic  acid,  and  insoluble  in  water.  On 
reducing  this  pinacone  with  hydrogen  iodide,  methylisobutylcarbinyl 
iodide,  CHMe2*CH2‘CHMeI,  is  obtained  as  a  colourless,  oily  liquid 
which  boils  and  partially  decomposes  at  158—160°,  and  is  soluble  in 
the  usual  organic  solvents,  but  insoluble  in  water.  The  formation  of 
this  iodide  is  attended  by  the  production  of  a  small  quantity  of  &  dode¬ 
cane  {dimethyl diisobutylethane),  C  H  2  P  r  ^  •  C II M  e  •  C  H  M  e  •  CH  2  P  r  ^ ,  which 
forms  a  colourless,  oily  liquid  with  a  faint  odour,  boils  at  208 — 210°, 
and  is  soluble  in  light  petroleum,  and  slightly  so  in  alcohol.  E.  G. 

Hexamethylethane.  Louis  Henry  ( Compt .  rend,,  1906,  142, 
1075  — 1076). — Hexamethylethane  (/ 3/3yy-tetrametkylbntane ), 

CMe3‘CMe3, 

is  an  accessory  product  in  the  synthesis  of  pinacolyl  alcohol  by  the 
interaction  of  acetaldehyde  and  magnesium  -butyl  bromide.  It 
crystallises  from  ether  in  barbed  lamellae,  has  a  piquant,  penetrating 
odour,  melts  at  103—104°,  and  boils  at  106 — 107°  under  765  mm. 
pressure.  T.  A.  H. 

Composition  of  Light  Petroleum.  Luigi  Balbiano  and 
Vincenzo  Paolini  ( Gazzetta ,  1906,  36,  i,  251 — 256.  Compare  Abstr., 
1902,  ii,  109). — Fourteen  kilos,  of  American  petroleum  gave  3  5 
grams  of  mercurous  acetate  when  treated  with  mercuric  acetate, 
whilst  acetone  and  propaldehyde  were  found  in  the  solution.  These 
may  have  been  formed  by  oxidation  of  /3-methyl-A^-pentylene. 

T.  H.  P. 

New  Constituents  of  Coal  Tar.  Felix  B.  Ahrens  {Chem. 
Centr.,  1906,  i,  510 — 511;  from  Verb.  Ges.  Deut.  Naturforsch. 
Aerzte,  1904,  ii,  137 — 138.  Compare  Abstr.,  1903,  i,  515  ;  1904,  i, 
615  ;  1905,  i,  232). — In  a  fraction  from  the  benzene  receiver  which 
boiled  at  20 — 30°,  butylene  and  a  compound  which  contained  sulphur 
and  resembled  carbon  disulphide,  but  was  not  identical  with  it,  have 
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been  found.  Amylene  was  isolated  from  a  fraction  boiling  at  30 — 40°. 
2  : 3-Dimethylpyridine  has  been  obtained  from  a  commercial  sample  of 
a/J-picoline ;  it  boiled  at  162 — 163°  and  yielded  a  picrate  which 
melted  at  183°  and  was  almost  insoluble  in  alcohol  or  water. 

E.  W.  W. 

Decomposition  of  Bromoform  under  the  Influence  of 
Light  and  Air.  Nicolaas  Schoorl  and  L.  M.  van  den  Berg 
( Chern .  Centr.,  1906,  i,  441 — 442;  from  Pharm.  Weekblad,  43,  2 — 8. 
Compare  this  vol.,  i,  57). — When  a  current  of  air  is  passed  through 
boiling  bromoform  in  sunlight,  bromine,  hydrogen  bromide,  and  carbon 
tetrabromide  are  produced.  The  primary  reactions  have  already  been 
investigated  in  the  case  of  chloroform  and  iodoform.  By  the  action 
of  light  in  the  presence  of  oxygen,  carbon  monoxide  is  oxidised  to  the 
dioxide,  hydrogen  bromide  forms  water  and  bromine,  and  by  the  action 
of  the  latter  on  bromoform,  carbon  tetrabromide  and  hydrogen  bromine 
are  obtained. 

When  bromoform,  together  with  a  small  quantity  of  oxygen,  is 
exposed  to  sunlight  in  sealed  tubes,  the  action  appears  to  result  in  the 
formation  of  carbon  monoxide  (1  mol.),  bromine  (1  mol.),  and  hydrogen 
bromide  (1  mol.)  ;  when  a  large  quantity  of  oxygen  is  present,  carbon 
dioxide  (2  mols.),  water  (l  mol.),  and  bromine  (3  mols.)  are  formed. 
Carbon  oxybromide  is  an  intermediate  product.  When  bromoform  is 
exposed  to  sunlight  in  tubes  from  which  the  air  has  been  almost  com¬ 
pletely  removed,  carbon  monoxide  and  hydrogen  bromide  are  obtained 
in  the  proportion  of  13-7  to  47  1/10-equivalents;  this  result  is  con¬ 
sistent  with  the  hypothesis  that  the  bromoform  is  decomposed  into 
carbon  dibromide  and  hydrogen  bromide,  and  that  the  former  is  de¬ 
composed  by  the  water  in  the  wash-bottles,  forming  carbon  monoxide 
and  hydrogen  bromide.  In  addition  to  these  products,  12  1/10-equiva- 
lents  of  bromine  are  also  liberated.  The  liberation  of  bromine  must 
be  assumed  to  result  from  the  intermediate  formation  of  some  other 
carbon  hydrogen  bromine  compound,  possibly  of  symmetrical  tetra- 
bromoethane,  CHBr2,CHBr2,  and  the  decrease  of  sp.  gr.  of  the  contents 
of  the  tube  from  2 ’882  to  2 '872  at  19°  may  be  an  indication  of  this 
change.  The  presence  of  carbon  tetrabromide  could  not  be  detected 
in  this  case.  E.  W.  W. 

Comparison  of  the  Decomposition  of  Chloroform,  Bromo¬ 
form,  and  Iodoform  under  the  Influence  of  Light  Nicolaas 
Schoorl  and  L.  M.  van  den  Berg  ( Chem .  Centr.,  1906,  i,  442  ;  from 
Pharm.  Weekblad ,  43,  8 — 10.  Compare  preceding  abstract). — Experi¬ 
ments  on  the  action  of  light  alone  on  chloroform,  bromoform,  and 
iodoform  have  shown  that  whilst  chloroform  is  not  affected,  iodoform 
is  partially  decomposed  in  consequence  of  the  presence  of  traces  of 
air,  and  bromoform  is  decomposed  spontaneously,  probably  forming 
carbon  dibromide  and  hydrogen  bromide.  By  the  action  of  air  in 
the  absence  of  sunlight  at  higher  temperatures,  iodoform  becomes 
violet  in  a  quarter  of  an  hour,  and  the  separation  of  iodine  is  dis¬ 
tinctly  visible  in  an  hour;  bromoform  becomes  acid  and  slightly  yellow 
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in  an  hour,  and  gives  a  precipitate  with  silver  nitrate,  whilst  chloro¬ 
form  does  not  give  any  reaction  with  silver  nitrate  after  four  hours. 

E.  W.  W. 

Decomposition  of  Iodoform  dissolved  in  Chloroform  by 
Diffused  Daylight  and  by  Radium  Rays.  Willem  P.  Jorissen 
and  Wilhelm  E.  Ringer  ( G'hem .  Centr .,  1906,  i,  442  ;  from  Ghem.  Week- 
blad,  2,  799 — 802.  Compare  preceding  abstracts).— When  a  solution 
of  iodoform  in  chloroform  is  exposed  to  diffused  sunlight  in  the  pre¬ 
sence  of  oxygen,  it  appears  to  be  completely  decomposed.  A  solution 
of  iodoform  in  carbon  disulphide  covered  with  water  does  not  show 
any  change  for  some  time,  and  then  decomposes  only  very  slowly.  A 
solution  of  iodoform  in  chloroform  frozen  by  means  of  liquid  air 
is  not  affected  by  bright  daylight  so  long  as  it  remains  solid. 

By  the  action  of  5  mg.  of  radium  bromide  on  50  c.c.  of  a  1  per 
cent,  solution  of  iodoform  in  chloroform  at  25°,  75-2  per  cent,  of  the 
iodine  was  liberated,  whilst  in  a  similar  solution  which  was  not  exposed 
to  the  action  of  radium  bromide  only  18‘8  per  cent,  of  the  iodine  was 
found  in  a  free  state.  The  colour  of  the  iodine  solution  formed  by 
the  action  of  the  radium  bromide  was  not  so  dark  as  that  of  similar 
solutions  obtained  by  the  action  of  daylight.  E.  W.  W. 

Abnormality  in  Melting  Points  of  Amides  derived  from 
Aliphatic  Sulphonic  Acids.  Maurice  Duguet  (Bull.  Acad.  roy. 
Belg.,  1906,  87 — 120). — iso Propanesulphonic  chloride ,  CHMe2‘S02Cl, 
prepared  from  phosphorus  pentachloride  and  the  corresponding  alkali 
sulphonate,  boils  at  79°  under  18  mm.  pressure.  Its  solution  in  ether 
on  treatment  with  dry  ammonia  yields  the  corresponding  sulphonamide, 
which  crystallises  from  ether  on  addition  of  light  petroleum  and  melts 
at  60°.  iso  Propanesulphonanilide  crystallises  from  a  mixture  of 
alcohol  and  water  in  colourless,  pearly  leaflets  and  melts  at  84° 
isoPropanesulphon-a-naphthylamide  crystallises  from  a  mixture  of 
alcohol  and  water  in  slender  needles  and  melts  at  134°.  Butane- 
sulphonic  chloride  is  a  mobile,  highly-refractive  liquid,  and  boils  at 
96 — 97°  under  18  mm.  pressure.  Butanesulphonamide  crystallises 
from  a  mixture  of  ether  and  light  petroleum  in  silky  leaflets  and  melts 
at  45°.  The  corresponding  anilide  melts  between  —  10°  and  —  15° 
and  the  a-naphthylamide  in  colourless  spangles  melting  at  60 ’5°. 

Methanesulphon-a-naphthylamide  crystallises  in  slender,  silky  needles 
and  melts  at  125 — 126°.  Etlmnesulphon-a-naphthylamide  forms  long, 
colourless  prisms  and  melts  at  66°.  Propanesulphon-a-naphthylamide 
melts  at  84°.  isoButanesulphon-a-naphthylamide  crystallises  in  colour¬ 
less  spangles  and  melts  at  107°.  isoPentanesulphon-a-naphthylamide 
forms  colourless,  pearly  spangles  and  melts  at  90 — 91°. 

The  melting  points  of  the  series  of  amides,  anilides,  and  a-naphthyl- 
amides  described  in  this  and  the  former  paper  (Abstr.,  1902,  i,  428) 
decrease  irregularly  as  each  series  is  ascended  ;  further,  whilst  the 
melting-point  curve  of  the  amides  of  the  fso-acids  is  below  that  of  the 
amides  of  the  normal  acids,  the  reverse  is  true  of  the  curves  for  the 
anilides  and  a-naphthylamides  of  the  iso-  and  normal  acids.  Similar 
examples  of  the  fall  in  melting  point  as  the  series  are  ascended  are  shown 
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by  the  aromatic  sulphonamides  (Abstr.,  1900,  i,  147)  and  the  halogen 
and  other  derivatives  of  these  described  by  Chattaway  (Trans.,  1905, 
87,  145).  Determinations  of  the  molecular  weights  of  the  lower 
members  of  the  series  of  compounds  now  described  indicate  that  in 
dilute  solutions  they  are  not  polymerised,  but  it  is  not  certain  that 
their  high  melting  points  are  not  the  result  of  polymerisation  in  the 
solid  state.  It  is  pointed  out  also  that  there  is  a  possibility  of 
tautomerism  in  these  compounds  between  the  forms  B,‘S02*NH2  and 
R’SO(OH)iNH,  and  that  eventually  each  may  be  found  to  exist  in  two 
forms  having  different  melting  points.  Thus,  in  the  case  of  isopropane- 
sulphonamide,  one  specimen  prepared  from  isopropanesulphonic  chloride, 
which  had  been  kept  for  seven  years,  melted  at  19 — 20°  instead  of  60°, 
but  so  far  it  has  proved  impossible  to  repeat  this  experience  in  the  case 
of  this  or  any  other  sulphonamide.  T.  A.  H. 

Influence  of  Oxidation  of  Ethyl  Alcohol  on  the  Maturing 
of  Brandy  and  Wine.  Auguste  Trillat  ( Ghem .  Centr.,  1906, 
i,  580 — 581  ;  from  Bull.  Assoc.  Ghim.  Suer.  Dist.,  1905,23,  495 — 503). 
— In  confirmation  of  the  results  obtained  by  previous  workers,  it 
is  shown  that  ethyl,  propyl,  butyl,  and  amyl  alcohols  are  readily 
oxidised  spontaneously  to  acetals,  especially  in  the  presence  of  ferric 
chloride  or  hydrochloric  acid.  Having  found  that  acetals  give  a  blue 
or  green  coloration  with  dimethylaniline  and  dilute  sulphuric  acid, 
owing  probably  to  the  formation  of  compounds  of  the  type 
NMe2,C6H4Me*CH,C0H4*NMe2,  the  author  has  employed  the  reaction 
in  detecting  acetals  in  a  number  of  brandies  and  liqueurs,  and  suggests 
that  the  maturing  of  spirits  and  wines  is  due  partly  to  the  formation 
of  these  acetals,  which  are  highly  aromatic  substances,  and  partly  to  the 
formation  of  esters.  It  has  been  shown  that  Mycoderraa  vini  materially 
increases  the  amount  of  aldehyde  in  wine,  with  the  result  that  the  wine 
becomes  turbid,  loses  its  colour,  and  in  the  presence  of  potassium  salts 
may  even  acquire  a  bitter  taste.  P.  H. 

Constitution  of  Pinacolin  and  its  Derivatives.  Maurice 
Delacre  (j Bull.  Acad.  roy.  Belg.,  1906,  7 — 41.  Compare  Abstr.,  1896, 
i,  591,  662  ;  1902,  i,  79). — The  solid  chloride,  CMe3*CMeCl2,  obtained 
by  the  action  of  phosphorus  pentaehloride  on  pinacolin,  is  now  shown 
to  be  identical  with  Faworsky’s  chloride,  since  both  on  treatment  with 
alcoholic  potash  furnish  the  same  unsaturated  liquid  chloride, 
CMe3*CClICH2.  The  existence  of  an  isomeride  (boiling  point  93°)  of 
this  unsaturated  chloride,  obtained  by  the  action  of  alcoholic  potash 
on  the  by-products  of  the  action  of  phosphoric  chloride  on  pinacolin, 
is  confirmed.  By  the  action  of  sodium  on  the  liquid  chloride, 
CMe3*CCKCH2,  y-dimethyl-Aa-butylene  is  produced  together  with 
small  quantities  of  an  acetylenic  hydrocarbon  and  a  paraffin. 

Primary  pinacolyl  acetate ,  CMe3,CH2‘CH2'OAc,  produced  by  the 
action  of  potassium  acetate  on  the  crude  y-dimethyl-Aa-butylene  hydro¬ 
bromide,  obtained  by  the  addition  of  hydrogen  bromide  to  the  impure 
hydrocarbon  referred  to  above,  is  a  colourless  liquid,  possessing  an 
agreeable  fruity  odour  and  boiling  at  153 — 157°.  When  hydrolysed 
with  potassium  hydroxide,  it  furnishes  primary  pinacolyl  alcohol, 
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CMe3*CH2,CH0*OH,  which  is  colourless  and  mobile,  has  a  faint 
aromatic  odour,  and  solidifies  between  -  60°  and  —  65°.  When  treated 
with  hydrogen  bromide,  the  alcohol  yields  the  corresponding  pinacolyl 
bromide,  and  this  is  converted  into  pinacolyl  acetate  by  potassium 
acetate,  no  isomerisation  into  the  symmetrical  isomeride  taking  place. 
Similarly,  no  isomerisation  into  a  symmetrical  isomeride  is  brought 
about  by  heating  the  bromide  at  100°  with  hydrobromic  acid  or  by 
treatment  with  alkalis.  On  oxidation  with  chromic  acid,  the  alcohol 
yields  a  mixture  of  a  new  hexoic  acid  \_fij3-dimethylbutyric  acid\ 
CMe3,CH2*C0.2H  (a  colourless  liquid  boiling  at  185 — 190°),  and  the 
corresponding  fifi-dimethylbutaldehyde,  CMe3*CH2‘CHO,  which  boils  at 
100—112°. 

The  products  described  in  the  preceding  paragraph  are  derived  in 
the  first  instance  from  the  hydrobromide  prepared  from  the  crude 
y-dimethyl-Aa-butylene.  If,  however,  this  hydrocarbon  in  a  pure 
state  is  treated  with  hydrogen  bromide,  it  furnishes  an  additive 
product,  which  on  treatment  with  potassium  acetate  yields  no  primary 
pinacolyl  acetate,  but  only  /Sy-dimethyl-A^-butylene,  Me2C!CMe2,  so  that 
under  these  circumstances  symmetrical  isomerisation  does  occur. 
These  results  are  in  harmony  with  the  abnormal  cases  recorded  by 
Ipatieff  and  Dechanoff  (Abstr.,  1904,  i,  705),  and  it  may  be  assumed  that 
the  impurities  associated  with  the  crude  hydrocarbon  in  this  case  exert 
the  same  action  as  the  acetic  acid  employed  as  a  solvent  by  Ipatieff 
and  Dechanoff. 

When  the  Grignard  reaction  is  applied  to  isopropyl  bromide  and 
acetone,  the  principal  product  is  probably  CHMeg'CMeg’OH  ;  this,  like 
pinacolyl  alcohol,  boils  at  about  120°,  and  the  corresponding  bromide  on 
treatment  with  alcoholic  potash  yields  /Sy-dimethyl-A^-butylene. 

When  aldehyde  is  treated  with  magnesium  tert.- butyl  bromide 
crotonaldehyde,  a  crystalline  substance,  which  boils  at  about  110°,  and  a 
hexyl  alcohol,  which  may  have  the  constitution  CMe^'G'HMe'OH,  are 
produced.  The  hexyl  alcohol  boils  at  116 — 125°;  the  corresponding 
hexyl  bromide  boils  at  115 — 125°,  and  when  treated  with  potassium 
acetate  yields  /3y-dimethyl-A0-butylene. 

The  author  discusses  the  “  ketone  ”  and  “  oxide  ”  formulae  assigned 
to  pinacolin  in  the  light  of  these  new  results,  and  points  out  that 
neither  is  capable  of  giving  a  full  explanation  of  the  reactions  of 
pinacolin  and  its  derivatives,  and  that  probably  no  single  formula  is 
capable  of  doing  this.  T.  A.  H. 

Synthesis  of  Pentamethylethanol.  Louis  Henry  ( Compt .  rend., 
1906,  142,  1023 — 1024). — When  ethyl  chlorofsobutyrate  is  treated 
with  magnesium  methyl  bromide  dissolved  in  ether,  the  pentamethyl¬ 
ethanol,  CM.e3*CMe2*OH,  of  Butleroff  (Abstr.,  1875,  1248)  is  obtained. 
The  chloride  melts  at  130°.  T.  A.  H. 

Mode  of  Formation  of  Polyhydric  Alcohols.  William 

Oechsner  de  Coninck  (Chem.  Centr.,  1906,  i,  130;  from  Rev.  gen. 
Chim.,  1905,  8,  347). — The  fermentation  process  by  which  glycerol  is 
supposed  to  be  formed  in  plant  cells,  namely,  the  reduction  of  form¬ 
aldehyde  according  to  tfie  equation  3CH20  +  H2  —  C3H5(OH)3,  may  in 
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a  similar  way  give  rise  to  other  alcohols.  If  two  atoms  of  hydrogen 
react  with  one,  two,  three,  four,  or  five  molecules  of  formaldehyde, 
methyl  alcohol,  glycol,  glycerol,  erythritol,  or  arabibol  is  formed. 
Higher  members  of  the  series  may  also  be  produced  in  the  same 
manner.  H.  M.  D. 

Vegetable  Lecithins.  Ernst  Winterstein  and  0.  Hiestand 
( Zeit .  physiol.  Chem.,  1906,  47,  490 — 498.  Compare  Abstr.,  1904,  ii, 
141). — The  vegetable  lecithins  vary  in  their  percentage  of  phosphorus. 
They  yield  on  hydrolysis,  in  addition  to  choline,  fatty  acids,  and 
glycero-pbosphoric  acid,  a  considerable  amount  of  sugar,  in  some  cases 
as  much  as  16  per  cent.  The  sugar  is  a  mixture  of  hexoses  and 
pentoses.  It  is  thus  doubtful  if  the  vegetable  lecithins  are  the  same 
as  those  of  animal  origin.  Whether  there  is  any  kephalin  also  is 
doubtful.  It  therefore  appears  wise  to  adopt  the  more  general  term 
phosphatides  for  these  substances.  W.  D.  H. 

Difluorochloroacetic  Acid.  Frederic  Swarts  (Bull.  Acad.  roy. 
Belg.,  1906,  42 — 51). — Difluorochloroacetic  acid,  CC1F2*C02H,  is  pre¬ 
pared  by  exposing  difiuoroacetic  acid  (Abstr.,  1903,  i,  727)  to  the 
action  of  dry  chlorine  in  sunlight.  The  action  proceeds  slowly,  12 
grams  of  the  acid  being  chlorinated  in  the  course  of  a  month.  It 
fumes  on  exposure  to  air,  has  a  strong  odour,  melts  at  22’9°,  and  boils 
at  121  5°.  In  aqueous  solution,  the  maximum  electrical  conductivity 
was  found  to  be  392'3  and  the  coefficient  of  ionisation  99  66  at  a 
dilution  JV/256.  Comparison  of  these  constants  with  those  of  trichloro¬ 
acetic  and  fluorodichloroacetic  acids  shows  that  the  substitution  of 
chlorine  by  fluorine  intensifies  the  acid  character.  The  potassium , 
barium,  and  silver  salts  were  prepared.  The  last-mentioned  salt  is 
very  unstable,  and  is  slowly  hydrolysed  by  water,  forming  oxalic, 
hydrochloric,  and  hydrofluoric  acids.  The  same  decomposition  of  the 
silver  salt  takes  place  more  slowly  in  alcohol,  some  ethyl  difluoro- 
chloroacetate  being  also  formed  in  this  case.  A  similar  hydrolysis  of 
the  alkali  and  alkaline-earth  salts  occurs  in  presence  of  excess  of 
sodium  hydroxide.  This  hydrolysis  differs  in  character  from  that 
which  takes  place  with  other  trihaloid  acetic  acids  under  similar  condi¬ 
tions,  these  furnishing  usually  formic  acid  and  a  trihaloid  methane. 
The  author  has  observed  a  similar  difference  in  the  behaviour  of  the 
group  ’CC^F  in  toluene  derivatives  (compare  Abstr.,  1899,  i,  197,  and 
1900,  i,  637).  T.  A.  H. 

Indian  Ghedda-wax  Georg  Buchner  (Chem.  Zeit.,  1906,  30, 
528 — 529). — In  order  to  show  that  Ghedda-wax,  obtained  from  the 
following  species  of  Indian  bees,  Apis  indica,  A.  dorsata,  or  A.  florea, 
is  in  reality  closely  related  to  the  ordinary  beeswax  of  Apis  melliflca, 
the  author  has  determined  the  melting  point,  acid  saponification,  and 
iodine  numbers  of  specimens  of  these  various  waxes,  and  the  results 
obtained  show  that  qualitatively  they  are  all  the  same,  any  differences 
in  composition  being  due  only  to  the  quantitative  distribution  of  the 
various  constituents.  P.  H. 
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Stereoisomerism  in  the  Group  of  Unsaturated  aft- Acyclic 
Acids.  Edmond  E.  Blaise  and  P.  Bagard  ( Compt .  rend.,  1906, 
142,  1087 — 1089). — It  has  been  shown  previously  (Abstr.,  1904,  i, 
369)  that  the  distillation  of  a-hydroxy-acids  in  which  the  hydroxyl 
group  is  attached  to  a  secondary  carbon  atom  may  be  utilised  for  the 
preparation  of  aldehydes.  This  investigation  has  now  been  extended 
to  a-hydroxy-acids  in  which  the  hydroxyl  group  is  attached  to  a 
tertiary  carbon,  and  it  is  found  that  the  amount  of  ketone  produced 
in  this  distillation  decreases  as  the  molecular  weight  of  the  acid 
increases  ;  thus  it  varies  from  48  per  cent,  in  the  case  of  a-hydroxy-a- 
methylpropionic  acid  to  5  per  cent,  in  the  case  of  a-hydroxy-a-ethyl- 
butyric  acid,  and,  conversely,  the  quantity  of  unsaturated  acid  simul¬ 
taneously  produced  increases.  The  two  acids  here  mentioned  yield 
lactides,  but  the  production  of  lactides  ceases  beyond  the  C6  acids  of 
the  series. 

When  the  unsaturated  acid  produced  by  distillation  is  capable  of 
existing  in  two  stereoisomeric  forms,  it  is,  as  a  rule,  the  less  stable 
which  preponderates,  and  this  tendency  grows  as  the  series  is  ascended  ; 
thus,  a-hydroxy-a-methylpropionic  acid  furnishes  angelic  and  tiglic 
acids  in  about  equal  proportions,  but  a-hydroxy-a-ethylbutyric  acid 
yields  the  less  stable  isomeride  almost  pure.  In  cases  where  a  long 
chain  is  attached  to  the  alcoholic  carbon  atom,  there  may  be  a  migra¬ 
tion  of  the  ethylenic  linking  with  the  production  of  some  /?y-unsatur- 
ated  acid ;  this  occurs  in  the  distillation  of  a-hydroxy-a-propylvaleric 
acid.  The  unsaturated  acids  obtained  by  this  reaction  have  been 
isolated  and  characterised  by  conversion  into  their  amides  by  the 
method  used  by  Bodroux  (Abstr.,  1904,  i,  662). 

The  difference  between  the  boiling  points  of  two  stereoisomeric 
unsaturated  acids  or  of  their  esters  decreases  as  the  molecular  weight 
increases.  The  relative  stability  towards  reagents  and  heat  of  the 
less  stable  isomerides  increases  with  the  molecular  weight ;  thus, 
whilst  tiglic  and  angelic  acids  furnish  the  same  bromide,  the  two 
ethylcrotonic  acids  yield  different  bromides.  The  less  stable  isomerides 
are  very  sensitive  to  the  action  of  halogen  acids,  which  transform  them 
into  the  stable  isomerides.  Similarly,  phosphorus  trichloride  trans¬ 
forms  the  less  stable  isomerides  quantitatively  into  chlorides  of  the 
stable  acids. 

It  is  pointed  out  that  cis  and  trans  are  no  longer  suitable  descrip¬ 
tive  prefixes  for  the  two  forms  of  unsaturated  stereoisomeric  acids, 
and  it  is  suggested  that  they  be  replaced  by  the  terms  labile  and  stable, 
which  are  abbreviated  by  the  author  into  lab.  and  st.  T.  A.  H. 

Ketone-cyanohydrins.  A.  J.  Ultee  ( Ber  ,  1906,  39, 1856 — 1858). 
— In  reference  to  Bucherer  and  Grolee’s  work  on  this  subject  (this  vol., 
i,  405),  the  author  calls  attention  to  prior  work  of  his  own  (this  vol., 
i,  5).  C.  S. 

Equilibrium  in  the  System,  Glucinum  Oxide,  Oxalic 
Anhydride,  and  Water.  Charles  L.  Parsons  and  Wm.  O. 
Robinson  ( J .  Amer.  Ghem.  Soc.,  1906,  28,  555 — 569). — Experiments 
are  described  which  show  that  the  only  definite  hydrated  oxalates 
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of  glucinum  are  G1C204,3H20  and  G1C204,H20.  The  oxalate, 
G1C204,3H20  (Rosenheim  and  Woge,  Abstr.,  1898,  ii,  71),  forms 
orthorhombic  crystals  [a  :  b  :  c  =  0‘853  :  TO  :  T645],  and  is  soluble  in 
less  than  its  own  weight  of  water  at  100°,  and  but  little  less  so  at  the 
ordinary  temperature.  The  oxalate,  G1C204,H20,  is  obtained  by 
heating  the  trihydrate  at  100 — 105°. 

The  acid  oxalate  described  by  Rosenheim  and  Woge  ( loc .  cit.) 
could  not  be  obtained,  and  the  existence  of  any  such  salt  is  considered 
improbable. 

The  anhydrous  oxalate  cannot  be  obtained,  since  it  is  impossible  to 
remove  the  last  trace  of  water  without  simultaneously  decomposing 
the  oxalate. 

An  investigation  of  the  so-called  basic  oxalates  of  glucinum  has 
shown  that  these  substances  are  not  definite  compounds,  but  consist  of 
solid  solutions  of  the  oxalate  in  the  hydroxide.  E.  G. 

Reaction  of  Nitrous  Anhydride  with  Ethyl  Malonate. 
Richard  S.  Curtiss  (Amer.  Chen.  J.,  1906,  35,  477 — 486.  Compare 
Abstr.,  1905,  i,  507). — When  the  gases  evolved  by  the  action  of  warm 
nitric  acid  on  arsenious  oxide  are  passed  into  ethyl  malonate  at  0°,  a 
green  oil  is  formed  which  consists  chiefly  of  ethyl  mesoxalate,  together 
with  small  quantities  of  ethyl  fsonitrosomalonate  and  of  oxalic  and 
acetic  acids  and  their  esters.  By  suitable  treatment,  the  green  oil  can 
be  made  to  yield  either  ethyl  oxomalonate,  mesoxalic  acid,  or  ethyl 
mesoxalate. 

Ethyl  mesoxalate  can  be  thus  obtained  in  a  yield  of  90  per  cent,  or 
more.  It  is  volatile  in  the  air,  and  distils  under  40— -50  mm.  pressure 
without  undergoing  any  marked  decomposition,  except  the  loss  of 
water  with  formation  of  ethyl  oxomalonate.  One  gram  of  water  at 
22°  dissolves  1'3  grams;  1  gram  of  ethyl  malonate  dissolves  0’6  gram  ; 
and  1  c,c.  of  benzene  at  22°  dissolves  0'2  gram  of  the  ester.  The  ester 
is  also  easily  soluble  in  ether,  acetone,  chloroform,  or  alcohol. 

If  ethyl  malonate  is  only  partially  saturated  with  the  nitrogen 
oxides,  ethyl  wonitrosomalonate  is  obtained ;  its  potassium,  silver, 
sodium ,  and  ammonium  salts  are  described.  The  observation  of  Baeyer 
( Annalen ,  1864,  131,  293)  and  of  Conrad  and  Bischoff  (Abstr.,  1880, 
629),  that  hydrogen  cyanide  is  formed  by  the  decomposition  of  iso- 
nitrosomalonic  acid  in  aqueous  solution,  could  not  be  confirmed. 

If  pure  crystalline  ethyl  mesoxalate  is  heated  in  a  test-tube  at  its 
melting  point  (57°),  water  condenses  on  the  cool  part  of  the  tube,  and 
ethyl  oxomalonate  remains  as  a  green  oil.  On  cooling  the  tube  and 
allowing  the  water  to  come  into  contact  with  the  green  oil,  combina¬ 
tion  takes  place  immediately,  the  green  colour  disappears,  and  on 
touching  the  colourless  liquid  with  a  glass  rod,  the  original  crystalline 
substance  is  obtained. 

Phenylhydrazine  reacts  with  ethyl  oxomalonate  with  formation  of 
an  amber-coloured  oil  which  has  acid  properties  and  yields  a  yellow 
potassium  salt.  E.  G. 

Preparation  of  the  Salts  of  Formaldehydesulphoxylic  Acid. 
Badische  Anilin-  &  Soda-Eabrik  (D.R.-P.  165807). — The  salts  of 
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formaldekydesulphoxylic  acid  are  obtained  when  the  formaldehyde- 
bisulphite  compounds  or  the  product  of  the  interaction  of  formaldehyde 
and  a  hyposulphite  is  treated  with  reducing  agents.  Dry  sodium 
hyposulphite  is  dissolved  in  40  per  cent,  aqueous  formaldehyde  and  the 
solution  heated  to  boiling  for  ten  minutes  with  zinc  dust  and  acetic 
acid.  The  zinc  is  then  precipitated  with  sodium  carbonate  and  the 
filtrate  evaporated  down  under  diminished  pressure  until  a  solid  mass 
is  obtained  consisting  of  sodium  formaldehydesulphoxylate  mixed  with 
a  small  proportion  of  sodium  acetate.  A  similar  result  is  produced  by 
reducing  the  formaldehydebisulphite  compound  either  with  acetic  acid 
and  iron  filings  or  aluminium  powder,  or  with  stannous  chloride. 

G.  T.  M. 

Basic  Properties  of  Oxygen.  Additive  Compounds  of  the 
Halogen  Acids  and  Organic  Substances  containing  Oxygen. 

Douglas  McIntosh  (J.  Amer.  Chem.  Soc.,  1906,  28,  588 — 590.  Com¬ 
pare  Trans.,  1904,  85,  919,  1098;  1905,  87,  784;  Abstr.,  1905,  i, 
254,  677). — By  the  action  of  the  halogen  hydrides  on  acetaldehyde, 
acetic  acid,  and  ethyl  acetate  at  low  temperatures,  considerable  heat  is 
developed,  and  the  following  additive  compounds  are  obtained,  which 
are  crystalline,  melt  sharply,  and  form  supersaturated  solutions  in  the 
liquid  halogen  hydride  used  in  their  preparation. 

The  compound  2CH3,CHO,3HCl  melts  at  -  18°,  the  compound 
2GH3*C02H,3HC1  at  -53°,  and  the  compound  CH3*C02Et,2HCl  at 
-75°.  The  methyl  alcohol  compound,  3CH3*0H,2HC1,  melts  at  -  64°. 

The  compound  2CH3'CHO,3HBr  melts  at  —  15°,  and  the  compound 
2CHg*C02Et,3HBr  at  -40°.  Acetic  acid  does  not  unite  with 
hydrogen  bromide  or  iodide  at  low  temperatures. 

The  compound  3CH3*CHO,2HI  melts  at  -  32°,  and  the  compound 
CH3*C02Et,HI  at  -  23°.  E.  G. 

Decomposition  of  Chloral  Hydrate  by  Exposure  to  Light 
and  Air.  Nicolaas  Schoorl  and  L.  M.  van  den  Berg  (Chtm.  Centr., 
1906,  i,  650;  from  Pharm.  Weekblad,  1906,  43,  42 — 47). — Chloral 
hydrate,  when  exposed  to  tropical  sunlight  in  an  exhausted  tube,  is 
decomposed  according  to  the  following  equation:  CC13CH0,H20  = 
3HC1  +  2CO.  When  sealed  up  in  tubes  containing  an  insufficient 
supply  of  oxygen,  a  portion  of  the  substance  is  also  decomposed  as 
follows:  CC13CH0,H20  +  20  =  3  HC1  +  2C02,  although  it  maybe  that 
the  carbon  dioxide  is  only  formed  by  thp  subsequent  oxidation  of  the 
monoxide  produced  according  to  the  first  equation.  In  the  presence 
of  an  excess  of  oxygen,  the  following  decompositions  take  place  : 
CC13CH0,H20  +  20  =  3HC1  +  2COs  and  2CC13CH0,H20  +  70  =  3H20  + 
6C1  +  4C02.  “  P.  H. 

A  Soluble  Polychloral.  Simon  Gartner  (D.R.-P.  165984). — By 
treating  chloral  with  pyridine  or  other  amines  in  the  cold  and  then 
acidifying  the  product,  a  stable,  homogeneous  polymeride  of  chloral  is 
obtained,  which  retains  the  soporific  action  of  the  simple  aldehyde- 
hydrate,  but  is  less  poisonous,  and  differs  from  the  polychlorals  pre¬ 
viously  described  in  dissolving  in  water  or  alcohol,  slowly  at  the 
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ordinary  temperature  and  rapidly  on  boiling,  to  yield  respectively 
chloral  hydrate  or  chloral  alcoholate. 

If  trimethylamine  is  employed  to  induce  this  polymerisation,  it 
should  be  used  in  dilute  solutions  of  inert  solvents,  otherwise  the 
reaction  is  very  violent  aud  an  ill-defined  heterogeneous  product  is 
obtained.  G.  T.  M. 

Condensation  of  Ketones  with  Cyanoacetic  and  Malonic 
Acids.  Emil  Knoevenagel  (D.R.-P.  162281.  Compare  Abstr., 
1905,  i,  169;  also  Komppa,  Abstr.,  1901,  i,  114). — Acetone  condenses 
with  cyanoacetic  acid  in  presence  of  piperidine  hydrochloride  on  the 
water-bath,  forming  a-cyano- B8-dimethylacrylic  acid, 
CMe2:C(CN)-C02H, 

melting  at  130°.  Acetophenone  and  cyanoacetic  acid  give  a-cyano- 
j3-phenyl-/3-methylacrylic  acid,  CPhMel  C(ON )  •  C02H ,  melting  at 

135 — 136°.  Mesityl  oxide  and  cyanoacetic  acid  give  the  acid, 
CMe,:CH-CMe:C(CN)*COsH, 

melting  at  96°.  When  acetone  and  cyanoacetic  acid  are  heated  for  a 
long  time  with  ethylamine,  carbon  dioxide  is  evolved,  and  ay -dicyano- 
fifi-dimethylbutyric  acid,  CN,CH2*CMe2*CH(CN),C02H,  melting  at 
196 — 197°,  is  formed.  Acetone  and  malonic  acid  yield  /3/3-dimethyl- 
acrylic  acid.  C.  H.  D. 

Behaviour  of  Acetoxime  and  of  Dioximes  towards  Sodium 
Hypochloride.  Properties  of  Carbon  Tetrabromide.  Giacomo 
Ponzio  ( Atti  R.  Accad.  Sci.  Torino,  1906,  41,  415 — 426). — -The  action 
of  sodium  hypochlorite  on  acetoxime  yields,  not  acetoxime  hypochlorite, 
as  was  stated  to  be  the  case  by  Mohlau  ami  Hofmann  (Abstr.,  1887, 
795),  but  firstly /3-chloro-/3-nitrosopropane,  which  afterwards  undergoes 
oxidation  to  /3-chloro-/3-nitropropane.  fi-Chloro-fi-nitrosopropane, 

CMe2Cl'NO, 

has  a  pungent  odour  and  the  characteristic  blue  colour  of  nitrolic 
liquid  compounds,  and  under  18  mm.  pressure  boils  at  about  7°  giving 
a  colourless  vapour,  whilst  under  the  ordinary  pressure  it  boils  and  de¬ 
composes  at  about  68°. 

With  sodium  hypochlorite,  jo-quinonedioxime  gives  jo-dinitrobenzene 
and  /3-naphthaquinonedioxime  yields  1  :  2-dinitrosonaphthalene,  whilst 
the  dioximes  of  benzyl  and  of  camphoquinone  are  transformed  into  the 
corresponding  peroxides.  The  reaction  between  sodium  hypochlorite 
and  the  dioximes  may  be  regarded  as  the  elimination  of  two  atoms  of 
hydrogen  from  the  dioxime,  with  formation  of  a  cyclic  compound  : 

-c:noh  tt  -c:n-o 
i  -  — >  i  1 . 

-c:noh  2  -c:n-o 

The  mode  of  action  of  sodium  hypochlorite  on  the  dioximes  is  hence 
similar  to  that  of  potassium  ferricyanide,  with  the  advantages  that  the 
oxidation  takes  place  almost  instantaneously  and  in  the  cold,  that  a 
theoretical  yield  is  obtained,  and  that  the  products  do  not  require  the 
tedious  purification  necessary  when  ferricyanide  is  employed. 

A  simple  method  of  preparing  carbon  tetrabromide  consists  in 
dissolving  10  grams  of  acetone  in  10  litres  of  water,  adding  180  grams 
of  bromine  and  1500  c.c.  of  a  30  percent,  solution  of  sodium  hydroxide, 
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and  allowing  to  remain.  It  can  also  be  obtained  by  the  action  of 
sodium  hypobromite  on  diacetyldioxime,  methylethylketoxime,  iso- 
nitrosomethyl  ethyl  ketone,  or  isonitrosocamphor.  It  exhibits  the 
following  reactions  (compare  Bolas  and  Groves,  this  Journal,  1871,  29, 
782).  When  heated  with  water  in  a  sealed  tube  at  200°,  it  is  completely 
decomposed  into  carbon  dioxide  and  hydrogen  bromide,  according  to  the 
equation  CBr4  +  2H,20  =  C02  +  4HBr.  When  heated  with  alcohol  in 
a  sealed  tube  at  150°,  carbon  tetrabromide  yields  ethyl  bromide,  bromo- 
form,  and  traces  of  acetaldehyde  ;  when  80  per  cent,  alcohol  is  used,  the 
action  begins  at  100°.  With  sodium  ethoxide  in  ethereal  solution,  carbon 
tetrabromide  gives  ethyl  orthocarbonate.  When  heated  with  aniline, 
carbon  tetrabromide  yields  aniline  hydrobromide,  whilst  with  aniline 
and  alcoholic  potassium  hydroxide  solution  phenylcarbylamine  is 
obtained.  Pbenylhydrazine  hydrobromide  may  be  readily  prepared  by 
adding  pbenylhydrazine  to  an  ethereal  solution  of  carbon  tetrabromide 
cooled  in  ice  ;  if  alcoholic  potassium  hydroxide  is  present,  phenyl¬ 
carbylamine  is  formed.  T.  H.  P. 

Rhodeitol.  Emil  Votocek  and  J.  Bulik  (Zeil.  Zuckerind.  Rohm., 
1906,  30,  333 — 339). — Rhodeose,  previously  prepared  from  convolvulin 
(Abstr.,  1900,  i,  332)  may  be  more  cheaply  obtained  by  heating  powdered 
jalap  resin  (Resina  jalapae  e  radice  ponderosa)  with  barium  hydroxide 
solution  to  dissolve  the  glucosideand  leave  the  resin  unchanged,  remov¬ 
ing  the  barium  hydroxide,  and  hydrolysing  by  means  of  10  per  cent, 
sulphuric  acid  solution. 

Rhodeitol,  C0H14O5,  best  prepared  by  reducing  rhodeose  by  means  of 
2'5  per  cent,  sodium  amalgam  in  a  solution  kept  alkaline  to  an  extent 
not  exceeding  0’5  per  cent,  of  sodium  hydroxide,  crystallises  from 
alcohol  in  silky,  white  plates  melting  at  153-5°  and  is  readily  soluble  in 
water ;  it  can  be  distilled,  reduces  Fehling’s  solution,  and  has 
[a  ]«  -1-45°  in  aqueous  solution  or  —  4'6°in  10  percent,  borax  solution 
at  21°.  Oxidation  of  rhodeitol  by  means  of  bromine  in  sodium  carbon¬ 
ate  solution  or  of  nitric  acid  yields  a  ketose  (rhodeoketose)  but  no 
aldose.  Rhodeitol  is  not  oxidised  by  the  sorbose  bacterium  (compare 
Bertrand,  Abstr.,  1898,  i,  550),  so  that  it  must  have  either  the 
formula 

OH  H 

OH-CH2-(J  —  C-[CH-OH]2-CH3 
H  OH 

or  the  enantiomorphous  one.  The  constitution  of  rhodeose  must  hence 
OH  H 

i  i 

be  represented  by  CHO*C  —  C^CH'OHj.yCHg  or  by  the  mirror-image 
H  OH 

of  this  formula. 

A  mixture  of  equal  proportions  of  the  two  optical  antipodes,  rhodeose 
and  fucose,  gives  on  reduction  with  sodium  amalgam  a  true  racemic 
compound,  r -rhodeitol  or  r -fucitol,  0gH1405,  which  crystallises  in  shining 
plates  melting  at  168°  and  dissolves  readily  in  water  and  sparingly 
in  alcohol.  T.  H.  P. 
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The  almost  complete  Conversion  into  Maltose  of  the 
Dextrin  s  obtained  by  the  Saccharification  of  Starch. 

Auguste  Fernbach  and  Jules  Wolff  ( Compt .  rend.,  1906,  142, 
1216 — 1218.  Compare  Maquenne  and  Roux,  this  vol.,  i,  327). — At  a 
temperature  of  50°,  starch  is  almost  completely  converted  into 
maltose  by  the  action  of  malt  extract,  and  the  second  stage  of  the 
reaction,  namely,  the  conversion  of  the  dextrin  into  maltose,  is  acceler¬ 
ated  by  adding  acid  until  the  liquid  is  neutral  to  methyl-orange.  Under 
these  conditions,  300  c.c.  of  a  solution  containing  13  grams  of  starch 
and  50  c.c.  of  a  10  per  cent,  malt  extract  yielded  after  ninety-four  hours 
103'8  grams  of  maltose  per  100  grams  of  starch,  or  1’7  per  cent,  less 
than  the  theoretical  quantity ;  the  solution  contained  1  ‘9  per  cent,  of 
dextrin  which  had  escaped  saccharification  owing  to  the  dilution.  If, 
however,  the  dextrin  is  precipitated  by  alcohol  and  then  subjected  to 
the  further  action  of  malt  extract,  it  is  slowly  converted  into  maltose. 

M.  A.  W. 

Combinations  of  Mercuric  Iodide  and  Methylamine.  Maurice 
Francois  (Compt.  rend.,  1906,  142,  1199 — 1202.  Compare  Abstr., 
1905,  i,  574). — Mercuric  iodide  readily  combines  with  gaseous  methyl- 
amine  at  the  ordinary  temperature  to  form  the  liquid  5UH2Me,HgI2, 
which  by  loss  of  methylamine  forms  successively  the  solid  compounds 
2NH2Me,HgI2  and  NH2Me,HgI2. 

Pentamethylaminomercuric  iodide ,  5NH2Me,HgI2,  most  conveniently 
prepared  in  a  pure  state  by  the  action  of  methylamine  on  the  compound, 
2NH2Me,HgI2,  forms  a  colourless  liquid  which  solidifies  at  -  46°,  can  be 
preserved  indefinitely  in  sealed  tubes,  but  loses  methylamine  when 
exposed  to  the  air,  the  dissociation  pressure  at  0°  being  280  mm.  and 
becoming  atmospheric  at  25°. 

Dimethylaminomer curie  iodide,  2NH2Me,HgI2,  obtained  from  the  pre¬ 
ceding  compound  by  partial  loss  of  methylamine,  or  by  adding  an 
excess  of  methylamine  solution  to  a  saturated  solution  of  mercuric  iodide 
in  potassium  iodide,  forms  colourless  prisms  sometimes  10  cm.  long, 
with  an  ammoniacal  odour. 

Methylaminomercuric  iodide ,  NU2Me,HgT2,  is  obtained  from  the  pre¬ 
ceding  compound  by  subjecting  it  at  the  ordinary  temperature  to  a 
current  of  air  for  twelve  hours,  or  by  placing  a  capsule  containing  a 
weighed  quantity  of  the  compound,  2NH2Me,HgI2,  in  a  closed  vessel 
containing  mercuric  iodide,  or  by  pouring  a  solution  of  methylamine 
into  excess  of  a  saturated  solution  of  mercuric  iodide  in  potassium  iodide ; 
the  compound  is  a  yellowish-white  solid  which  yields  red  mercuric 
iodide  on  prolonged  exposure  to  the  air.  M.  A.  W. 

Synthesis  of  Secondary  Mixed  Amines  by  Hinsberg’s 
Method.  A.  Mulder  (Pec.  trav.  chim.,  1906,  25,  104 — 107). — The 
author  has  prepared  methylpropylamine,  ethylpropylamine,  and  ethyl- 
isopropylamine  by  the  general  method  described  by  Hinsberg  (Abstr., 
1892,  i,  64).  Good  yields  were  obtained  except  in  the  case  of  ethyl- 
isopropylamine,  and  it  appears  that  Hinsberg’s  method  is  not  suited  to 
the  preparation  of  mixed  amines  containing  a  secondary  carbon  atom. 
Benzenesulphonmethylpropylamide,  S02Ph*N MePra,  obtained  by  the 
action  of  propyl  iodide  on  the  potassium  derivative  of  benzenesulphon- 
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methylamide,  S02Ph*NMeK,  is  a  colourless  oil  and  boils  at  184 — 186° 
under  21  to  24  mm.  pressure.  Benzenesulphonethylpropylamide, 
similarly  obtained,  boils  at  229 — 231°  under  26  to  33  mm.  pressure. 
Benzenesulphonethylisopropylamide  is  crystalline,  melts  at  51 — 52°,  and 
is  readily  soluble  in  the  usual  solvents  with  the  exception  of  water  and 
light  petroleum.  T.  A.  H. 

Action  of  Ethylenediamine  on  Cobalt  and  Platinum  Com¬ 
pounds.  Hermann  Grossmann  and  Bernhard  Schijck  (Ber.,  1906, 
39,  1896 — 1901). — Werner  and  Braunlieh  (Abstr.,  1900,  i,  86),  by  the 
action  of  varying  amounts  of  potassium  thiocyanate  on  dichloro- 
diethylenediamine  cobaltichloride,  have  prepared  the  isomerides 
[Co(C2H8N2)2(S*C:N)2]C1  and  [Co(C2H8N2)2(N:c:S)2]C1,  the  existence  of 
which  depends  on  the  tautomerism  exhibited  by  thiocyanic  acid.  The 
authors  have  prepared  compounds  of  the  fsothiocyano-series  by  a 
simpler  method  than  Werner  and  Braunlich’s  and  quite  free  from  the 
isomeric  thiocyano-salts  by  passing  air  through  an  aqueous  solution  of  a 
mixture  of  ethylenediamine  (2  mols.)  and  cobalt  thiocyanate  (1  mol.)  on 
a  boiling  water-bath  until  the  solution  becomes  carmine-red.  Glistening, 
ruby-red  needles  of  the  dmorhodanato-salt,  previously  described  by 
Werner  and  Braunlieh,  separate. 

Triethylenediamine  cobaltithiocyanate,  (Go,302H8N2)(SCN)3,  prepared 
by  heating  an  aqueous  solution  of  ethylenediamine  (3  mols.)  and  cobalt 
thiocyanate  (1  mol.),  forms  golden-yellow,  glistening  crystals  and 
melts  at  211°.  It  gives  the  characteristic  coloration  with  ferric 
chloride.  On  the  addition  of  potassium  cyanide,  the  solution  becomes 
yellowish-red  and,  on  cooling,  the  luteocyanide  separates  in  cubical 
crystals  melting  at  240°. 

The  bromide ,  (Co,3C2H8N2)Br3,2H20,  prepared  by  the  action  of 
ethylenediamine  (2  mols.)  on  cobalt  bromide  (1  mol.),  forms  yellow 
needles  and  melts  and  decomposes  at  271°. 

Dibromodiethylenediamine  cobaltithiocyanate,  [Co(C2H8N0)2]SCN,H20, 
prepared  by  the  action  of  potassium  thiocyanate  on  a  cold  saturated 
solution  of  the  praseobromide,  [Co(C2HgN2)2Br2]Br,  forms  green 
crystals,  the  aqueous  solution  of  which  changes  from  green  to  red 
when  boiled  with  water. 

The  compound,  [Pt(C2HgN2){SCN)2](SCN)9,  prepared  by  the  action 
of  ethylenediamine  on  potassium  platinic  thiocyanate,  K2Pt(SCN)6, 
forms  yellow  crystals  and  melts  at  141°. 

The  compound ,  [Pt(C2H8N2)2](SCN)2,  prepared  in  an  analogous 
manner  from  potassium  platinous  thiocyanate,  K2Pt(SCN)4,  forms 
orange-yellow  crystals  and  melts  at  177°.  A.  McK. 

Bromodialkylacetamides.  Kalle  &  Co.  (D.R.-P.  166359). — 
Bromodiethylacetamide,  CEt2Br*CO'NH2  or  CEt2Br'C(NH)*OH,  was 
prepared  by  adding  very  slowly  the  calculated  amount  of  bromine  to 
diethylacetamide  dissolved  in  water  ;  the  product  is  extracted  with 
ether  recrystallised  from  dilute  alcohol.  A  similar  bromo-deriv- 
ative  was  obtained  from  ethylpropylacetamide.  G.  T.  M. 
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Hydroxymethyl  Derivatives  of  Amides.  Alfred  Einhorn 
(D.R.-P.  162395.  Compare  Abstr.,  1905,  i,  646;  this  vol.,  i,  245). — 
The  method  of  preparation  of  hydroxymethyl  derivatives  from 
aromatic  amides  is  not  applicable  to  fatty  amides  unless  containing 
substituted  halogen.  Thus,  chloroacetamide  readily  reacts  at  1 00°  with 
formaldehyde  in  presence  of  concentrated  hydrochloric  acid.  The 
product  is  evaporated  in  a  vacuum  after  neutralising  with  sodium 
acetate,  and  the  resulting  syrup  crystallised  from  acetone. 

C.  H.  D. 


Probable  Stereoisomerism  of  Nitrogen  in  Guanidine  Picrate. 

Victor  von  Cordier  ( Chem .  Centr.,  1906,  i,  340  ;  from  Verh.  Ges. 
Deut.  JVatur/orsch.  Aerzte,  1904,  ii,  105 — 108). — Guanidine  picrate  is 
usually  obtained  in  the  form  of  dark  yellow  plates  which,  owing  to 
repeated  twinning,  have  a  hook-like  structure,  but  when  guanidine 
which  has  been  prepared  by  the  decomposition  of  methyl  guanidine 
sulphate  by  means  of  barium  hydroxide  is  used,  the  picrate  crystal¬ 
lises  in  rosettes  of  bright  yellow  needles.  Both  forms  have  the  same 
composition,  temperature  of  decomposition,  sp.  gr.,  and  electrical  con¬ 
ductivity,  but  whilst  100  parts  water  dissolve  0'037  part  of  the 
plates  at  0°,  0-061  at  20°,  and  0-574  at  80°,  the  solubility  of  the 
needles  is  0  043,  0-060,  and  0'800  at  these  temperatures  respectively. 
One  form  cannot  be  obtained  from  the  other  by  crystallisation.  When 
either  is  converted  into  the  carbonate  or  other  salt,  or  even  into 
derivatives  such  as  glycocyamine,  guanidinesarcosine  hydrochloride,  &c., 
and  the  picrate  again  prepared,  it  usually  crystallises  in  the  original 
form.  Under  certain  conditions,  however,  it  is  possible  to  obtain  the 
crystalline  plates  from  the  carbonate  or  glycine  compound  which  has 
been  prepared  from  needles  of  the  picrate,  but  the  reverse  change  has 
not  been  observed.  Both  forms  are  optically  inactive,  and  are 
probably  stereoisomerides,  the  plates  being  the  stable  modification 


NH2-j>NH2,C6H307N3 

N-H 


,  and  the  needles  the  labile, 


nh2-c-nh2,c6h3o7n3 

H-N 


E.  W.  W. 


Preparation  of  Hydrogen  Cyanide  from  Ferrocyanides. 
Walthf.r  Feld  (D.R.-P.  162362). — Sufficient  calcium  hydroxide  or 
carbonate  is  added  to  a  solution  of  calcium  ferricyanide  to  combine 
with  all  the  iron  present ;  mercuric  chloride  is  then  added,  together 
with  magnesium  chloride,  to  prevent  the  precipitation  of  mercuric 
oxide,  and  the  whole  is  boiled.  The  reaction  is  Ca3(FeCy6)2  + 
3Ca(OH)2  +  6HgCl2  =  6HgCy2  +  6CaCl2  +  Fe2(OH)f).  The  precipitate  is 
filtered  off  and  the  solution  distilled  with  sulphuric  acid.  Ferro¬ 
cyanides  are  previously  oxidised  to  ferricyanides  with  bleaching 
powder  and  sulphuric  acid.  C.  H.  D. 


Reduction  of  Potassium  Ferricyanide.  Domenico  Venditori 
(Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i,  370 — 373). — Potassium  ferri- 
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cyanide  is  reduced  by  hydrogen  sulphide,  slowly  at  the  ordinary  tempera¬ 
ture,  rapidly  on  heating,  the  reaction  being  expressed  by  the  equation 
6K2FeCy(i  +  3H2S  =  4K4FeCy6  +  K2Fe2Cy6  +  6HCN  +  3S.  These  results 
differ  from  those  obtained  by  Williamson  {Annalen,  1846,  57,  237). 

T.  H.  P. 

Ferricyanides  of  Mercury,  Gustave  Fernekes  (J.  Amer.  Chem. 
Soc.,  1906,  28,  602 — 605). — Mercuric  ferricyanide ,  Hg8Fe2(CN)12, 
obtained  by  adding  a  concentrated  aqueous  solution  of  potassium 
ferricyanide  to  a  solution  of  mercuric  chloride  in  alcohol  and  ether  and 
washing  the  precipitate  with  alcohol  and  ether,  is  a  bright  yellow 
substance  which  is  fairly  stable  when  dry,  but  rapidly  undergoes 
decomposition  in  aqueous  solution  with  formation  of  hydrogen  cyanide 
and  a  blue  substance,  which  is  probably  Prussian  blue. 

Mercurous  ferricyanide,  Hg3Fe(CN)6,  is  obtained  as  a  flocculent, 
cream-coloured  precipitate  when  a  solution  of  mercurous  nitrate  is 
added  to  a  solution  of  potassium  ferricyanide,  and  turns  blue  on  ex¬ 
posure  to  the  air.  E.  G. 

Oxidation  of  Chromous  Salta.  Julius  Sand  and  O.  Burger 
(Ber.,  1906,  39,  1771—1779.  Compare  Abstr.,  1903,  ii,  549  ;  1904, 
ii,  39  ;  Kohlschiitter,  ibid.,  ii,  737). — When  nitric  oxide  is  passed 
into  a  moist  amyl-alcoholic  solution  of  chromous  thiocyanate  and 
excess  of  ammonium  thiocyanate,  an  opaque,  dark  red  solution  is 
obtained  which  can  be  concentrated  on  the  water-bath.  After  removal 
of  the  alcohol,  the  purple  residue  is  recrystallised  from  hot  concen¬ 
trated  ammonium  hydroxide  ;  it  separates  in  glistening  needles  which 
have  the  composition  0[Cr(SCN)2]2,4NH3.  The  ammonia  is  only 
loosely  bound,  being  eliminated  by  dilute  hydrochloric  acid,  and  from 
the  conductivity  and  cryoscopic  behaviour  of  the  solution  the  residual, 
Cr2(SCN)40,  functions  as  a  binary  electrolyte.  Nitrous  acid  precipi¬ 
tates  unstable  black  crystals  from  an  ice-cold  solution  of  the  substance 
in  dilute  sulphuric  acid.  From  a  dilute  hydrochloric  acid  solution, 
pyridine  and  water  precipitate  violet-grey  crystals  having  the  com¬ 
position  Cr2(SCN)40(C5H5N)4. 

When  the  oxidation  of  the  amyl-alcoholic  solution  of  chromous 
thiocyanate  and  excess  of  ammonium  thiocyanate  is  performed  in 
the- presence  of  pyridine  by  nitric  oxide,  ammonium  persulphate,  or 
alcoholic  iodine,  a  very  stable  substance,  Cr(SCN)4(C5H5N)2,H(C5H5N), 
is  obtained,  which  is  not  attacked  by  acidified  hydrogen  peroxide 
or  by  chlorine  and  boiling  hydrochloric  acid.  With  alcoholic 
pyridine,  it  forms  a  substance,  [Cr(SCN)4(C5H5N)2(C5H5N)]H(C5H5N), 
in  harmony  with  the  co-ordination  theory. 

The  action  of  nitric  oxide  on  chromous  salts  in  ammonium  carbonate 
solution  leads  to  the  formation  of  a  basic  chromammonium  carbon¬ 
ate,  Cr(NH4)(0H)2C03.  0.  s. 

Reduction  of  Molybdic  Acid  in  Thiocyanic  Acid  Solution. 
Julius  Sand  and  O.  Burger  {Ber.,  1906,  39,  1761 — 1770.  Abstr., 
1905,  i,  923  ;  Chilesotti,  this  vol.,  ii,  263,  365). — Through  a  solution 
of  ammonium  molybdate  and  excess  of  ammonium  thiocyanate  in 
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dilute  hydrochloric  acid  a  current  of  1‘95  amperes  is  passed  until  two 
farads  have  been  utilised  for  each  gram-mol.  of  molybdic  acid,  the 
platinum  cathode  being  smooth  and  of  300  sq.  cm.  area.  The  reduced 
liquid  is  treated  with  ether,  pyridine  added  until  the  ethereal  layer  is 
colourless,  the  red  oil  is  separated  and  boiled  with  alcohol.  The 
brown,  crystalline  residue  is  described  subsequently.  The  alcoholic 
solution  by  treatment  with  excess  of  ether  deposits  a  yellow  oil, 
soluble  in  ammonium  hydroxide  and  reprecipitated  by  cold  acid  in 
yellow  crystals  of  molybdenumtetrapyridinehexathiocyanic  acid, 
Hs[Mo(SCN)6(C5H5N)1], 

which  readily  loses  pyridine  and  is  best  purified  by  precipitation  from 
potash  solution  by  carbon  dioxide.  When  treated  with  pyridine  in 
methyl-alcoholic  solution,  it  yields  the  hexathiocyanate  previously 
described  ( loc .  cit.).  After  the  action  of  hydrogen  chloride  on  the  acid 
in  acetone,  ether  precipitates  amber-yellow  crystals  of  the  composition 
Mo(SCN)6(C5H5N)4H2(C5H5N),2HC1,  which  melt  at  141°. 

The  zinc,  nickel,  and  copper  salts  precipitated  from  ammoniacal 
solution  contain  (NH3)4  in  the  place  of  (C5H5N)4 ;  the  zinc  salt, 
Zn[Mo(SCN )6(N H3)4],  crystallises  from  hot  concentrated  ammonium 
hydroxide  in  glistening  needles  and  is  especially  characteristic.  The 
silver  salt,  Ag2[Mo(SCN)6(C5H5N)4],  is  precipitated  from  methyl- 
alcoholic  and  pyridine  solution  in  yellow  crystals. 

Evidence  is  quoted  which  indicates  that  the  molybdenum  in  these 
compounds  functions  as  a  quadrivalent  element. 

The  brown  crystals  previously  mentioned  separate  from  hot 
alcohol  in  aggregates  of  brown,  feathery  crystals  which  melt  and 
decompose  at  182°.  They  were  previously  described  as  having  the 
composition  Mo[(C5H5N)2(SCN)4]  (loc.  cit.),  but  are  now  found  to  be 
Mo(OH)2(SCN)3(C5H5N)2.  The  chloride  is  MoOC13(C5H5N,HC1)2, 
not  Mo(C5H6N,H(Jl)6Cl4  (loc.  cit.),  and  is  easily  hydrolysed  in  dilute 
alcohol  to  a  basic  salt,  Mo(OH)3C12,C5H5N.  The  brown  molybdenum- 
dihydroxydipyridinetrithiocyanate  does  not  react  with  atmospheric 
oxygen ;  with  20  per  cent,  sulphuric  acid,  it  forms  a  purple  solution 
from  which  dark  green  crystals,  [Mo(OH)(C6H5N)2(SCN)3]2S04, 
separate.  C.  S. 

New  Methods  of  preparing  some  Organic  Derivatives  of 
Arsenic.  Victor  Auger  ( Compt .  rend.,  1906,  142,  1151 — 1153. 
Compare  Abstr.,  1904,  i,  22,  724,  983). — Starting  with  methylarsonic 
acid  or  cacodylic  acid,  which  are  commercial  products,  the  following 
organic  derivatives  of  arsenic  can  be  readily  prepared  :  methylarsine 
di-iodide,  AsMeI2,  obtained  by  reducing  methylarsonic  acid  with 
sulphur  dioxide  and  treating  the  product  with  potassium  iodide  and 
hydrochloric  acid,  the  yield  is  82  per  cent,  of  the  theoretical,  and  it  is 
converted  quantitatively  into  methylarsine  oxide,  AsMeO,  by  heating  a 
solution  in  benzene  with  dry  sodium  carbonate;  methylarsine  dichloride, 
AsMeCl9,  prepared  by  adding  methylarsonic  acid  to  phosphorus  tri¬ 
chloride,  contains  a  small  quantity  of  arsenic  trichloride ;  cacodyl 
chloride,  AsMe2Cl,  obtained  with  an  excellent  yield  by  distilling  a 
mixture  of  sodium  hypophosphite,  cacodylic  acid,  and  hydrochloric 
acid,  2AsMe202H  +  3H3P02  +  2HC1  =  3H3P03  +  H20  +  2AsMe2Cl,  or 
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by  the  action  of  phosphorus  trichloride  on  cacodylic  acid,  is  converted 
into  cacodylic  oxide  by  the  action  of  dry  sodium  carbonate ;  cacodyl, 
As2Me4,  is  readily  prepared  by  the  action  of  excess  of  sodium  hypo- 
phosphite  on  cacodylic  acid  in  hydrochloric  acid  solution ;  tetramethyl- 
arsonium  iodide,  AsMe4I,  obtained  by  the  action  of  hypophoaphorus 
acid  and  methyl  iodide  on  cacodylic  acid  according  to  the  equation 
AsMe202H  +  2  Mel  +  2H3PO,  =  AsMe4I  +  2H3P03  +  HI. 

M.  A.  W. 

Preparation  and  Properties  of  Individual  Organo-mag- 
nesium  Compounds.  Wladimir  Tschelinzeff  (Chem.  Zeit.,  1906, 
30,  378 — 379.  Compare  this  vol.,  ii,  334,  335), — Magnesium  alkyl 
compounds  of  the  type  R*Mg*R  are  solid  substances  which  decompose 
on  heating  without  melting ;  they  are  soluble  in  a  mixture  of  ether 
and  benzene,  and  can  be  recovered  from  this  solution  unchanged. 
They  catch  fire  and  explode  in  contact  with  water,  carbon  dioxide,  or 
oxygen,  and  react  with  ketones,  aldehydes,  or  esters  to  form  complex 
substances  which  are  decomposed  by  water  with  the  formation  of 
hydrocarbons.  Compounds  of  the  type  RMgl  are  solids  which  dis¬ 
solve  in  ether  or  a  mixture  of  ether  and  benzene,  but  cannot  be 
recovered  from  the  solution  ;  they  react  less  violently  with  water, 
carbon  dioxide,  or  oxygen,  and  with  ketones,  aldehydes,  or  esters  they 
yield  compounds  which  do  not  evolve  hydrocarbons  on  treatment  with 
water.  P.  H. 

Problem  of  Substitution  in  the  Benzene  Ring.  Arnold  F. 
Holleman  (Chem.  Centr.,  1906,  i,  457 — 459  ;  from  Chem.  Weekblad, 
3,  1 — 11.  Compare  Abstr.,  1903,  i,  336,  623;  1904,  i,  486  ;  1905,  i, 
41,  42,  515). — The  problem  of  substitution  in  the  benzene  ring  is 
discussed  at  length  in  the  abstract,  and  some  of  the  work  of  the  author 
published  already  on  the  nitration  of  benzene  derivatives  is  quoted. 
For  further  details,  the  abstracts  or  original  paper  should  be  con¬ 
sulted.  E.  W.  W. 

Optically  Active  Benzene  Hydrocarbons.  III.  August 
Klages  and  Richard  Sautter  (Ber.,  1906,  39,  1938 — 1942.  Com¬ 
pare  Abstr.,  1904,  i,  302;  1905,  i,  579). — a-Hydroxy-yrj-dimethyl-fri- 
octenylbenzene,  OH'CHPh-CHg’CHMe^CHgJg'CMelCHg,  prepared  by 
the  action  of  acetic  acid  and  ice  on  the  product  of  the  reaction  of 
magnesium  phenyl  bromide  with  citronellaldehyde,  is  a  colourless  oil, 
which  boils  at  174°  under  9 -5  mm.  pressure,  has  a  sp.  gr.  0"9469  at 
15-50/4°,  nD  1-5137  at  15-5°,  and  [o]d  -1-56°  at  15-5°.  The  carbinol 
obtained  on  treatment  of  the  reaction  product  with  ice  only  has  a 
higher  specific  rotation. 

yr)-Dimethyl-&.°-ri-octadienylbenzene , 

CHPh:CH-CHMe-[CH2]3-CMe:CH2, 
is  formed  by  treating  the  carbinol  with  hydrogen  chloride  in  ethereal 
solution  cooled  by  ice,  and  heating  the  dichloride,  C16H24C12,  so  formed, 
which  has  nD  1-5168  and  [a]D  -9‘06°  at  11-5°,  with  pyridine  for  five 
hours.  It  is  a  colourless,  odourless,  strongly  refracting  oil,  which 
boils  at  152°  under  9"5  mm.  pressure,  has  a  sp.  gr.  0-8947  at  1774°, 
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wD  1  *5276,  and  [a]D  -65-11°  at  17°,  and  reacts  with  bromine  in  the 
cold,  forming  an  oily  tetrabromide,  C16H22Br4,  together  with  small 
amounts  of  bromo-derivatives. 

When  heated  with  oxalic  acid,  the  carbinol  yields  \~phenyl-'6-methyl- 
%-\&opropenylcyc\ohexane,  C6H9MePh'CMeICH0 ;  this  is  obtained  as  a 
colourless,  mobile  oil,  which  boils  at  139 — 140°  under  10  mm.  pres¬ 
sure,  has  a  sp.  gr.  0-9462  at  15-7°/4°,  nD  1-5802,  and  [a]D  +  17°. 

yy-Dimethyl-^-octenylbenzene,  C16H24,  is  formed  by  reduction  of 
y^-dimethyl-A^-ocladienylbenzene  by  means  of  sodium  and  alcohol, 
boils  at  145 — 146°  under  9-5  mm.  pressure,  has  a  sp.  gr.  0-8844  at 
1 1  -574°,  wD  1-5029,  and  [a ]D  -7*26°. 

y -q-Dimethyloctylbenzene,  C16H26,  prepared  by  reducing  the  preceding 
substance  with  hydriodic  acid  and  red  phosphorus  in  a  sealed  tube  at 
160°,  is  obtained  as  a  colourless,  miscible  oil  which  boils  at  275° 
(corr.)  or  at  140°  under  8-5  mm.  pressure,  and  has  a  sp.  gr.  0-8789  at 
10-5°/4°,  nD  1-1960,  and  [a]D  —1-82°  at  10-5°.  When  treated  with 
sulphuric  acid  containing  6  per  cent,  of  sulphuric  anhydride,  it  yields 
an  oily  sulphonic  acid,  which  is  soluble  in  water,  and  with  sodium 
chloride  gives  a  voluminous  precipitate  of  the  sodium  salt.  Gr.  Y. 

Bromination  of  Toluene.  F.  H.  van  der  La  an  ( Chem .  Centr , 
1906,  i,  661 — 662;  from  Chem.  Weekblad,  1906,  3,  15 — 21). — The 
author  has  made  quantitative  measurements  with  a  view  to  determin¬ 
ing  the  influence  of  temperature,  of  bromine  carriers,  or  of  light  on  the 
yield  of  0-  or  jt>-bromotoluene  or  benzyl  bromide.  Below  17°,  no  benzyl 
bromide  is  formed,  whereas  above  83°  it  is  formed  exclusively.  Anti¬ 
mony  tribromide  only  slightly  increases  the  yield  of  ring-substituted 
derivatives,  and  appears  rather  to  favour  the  formation  of  the  para- 
form.  Five  mg.  of  aluminium  added  to  3  c.c.  of  bromine  completely 
prevent  the  formation  of  benzyl  bromide,  and  increase  the  yield  of 
the  o-variety  as  compared  to  the  p-,  whereas  2  mg.  of  aluminium  are 
without  effect.  Ferric  bromide  has  a  similar  although  rather  more 
marked  effect  than  aluminium  bromide.  The  action  of  aluminium 
amalgam  is  similar  to  that  of  aluminium  bromide.  The  addition  of 
0‘02  mol.  of  phosphorus  pentabromide  to  1  mol.  of  bromine  gives,  at 
50°,  10  per  cent,  more  benzyl  bromide  than  in  the  absence  of  a  halogen 
carrier.  In  diffused  daylight,  bromination  takes  place  more  rapidly. 
A  reaction  which  at  25°  is  not  completed  in  the  dark  after  a  week,  is 
effected  in  ten  minutes  in  daylight.  Benzyl  bromide  is  formed  in  this 
case,  together  with  small  quantities  of  more  highly  brominated  deriv¬ 
atives.  Pure  benzyl  bromide  is  obtained  by  dropping  bromine  into 
eight  times  its  weight  of  toluene  kept  at  80°.  P.  H. 

Preparation  of  Aromatic  Sulphonamates  by  Reduction  of 
Nitro-derivatives  with  Sodium  Hyposulphite.  Alphonse 
Seyewetz  and  Bloch  ( Compt .  rend.,  1906,  142,  1052 — 1054). — -A 
mixture  of  nitrobenzene  (63  grams),  trisodium  phosphate  (75  grams), 
and  sodium  hyposulphite  (380  grams)  is  made,  and  to  it  a  litre  of 
boiled  water  is  added,  and  the  whole  vigorously  shaken  for  some 
minutes  and  then  set  aside.  After  twenty-four  hours,  a  quantity  of 
sodium  phenylsulphonamate  will  have  separated  ;  a  second  fraction 
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may  be  obtained  by  cooling  the  mother  liquor  to  0°,  and  a  third  by 
then  evaporating  the  mother  liquor  to  dryness  and  extracting  the 
residue  with  alcohol.  The  yield  of  the  sodium  salt  is  about  equal  to 
that  of  the  nitrobenzene  taken.  The  process  is  also  applicable  to  the 
preparation  of  the  corresponding  sulphonamates  from  the  three  nitro- 
toluenes,  m-nitro-xylene,  and  a-nitronaphthalene.  T.  A.  H. 

Additive  Compounds  of  Aromatic  Hydrocarbons  "with 
Polynitro-derivatives.  Giuseppe  Bruni  and  L.  Ferrari  ( Chem . 
Zeit.,  1906,  30,  568 — 569). — The  authors  have  prepared  additive  com¬ 
pounds  of  diphenyl,  diphenylmethane,  triphenylmethane,  dibenzyl, 
stilbene,  tolane,  and  azobenzene  with  picryl  chloride,  and  find  that 
the  number  of  molecules  of  the  latter  compound  which  combines  with 
one  molecule  of  the  hydrocarbon  is  proportional  to  the  number  of 
benzene  rings  contained  in  the  hydrocarbon.  P.  H. 

Constitutional  Formula  of  1  : 2-Dinitrosonaphthalene. 

Giacomo  Ponzio  (Atti  R.  Accad.  Sci.  Torino,  1906,41,  588 — 591). — 
Contrary  to  the  statement  of  Koreff  (Abstr.,  1886,363),  1  :  2-dinitroso- 
naphthalene  can  be  reduced  by  means  of  tin  and  hydrochloric  acid, 
yielding  naphthafurazan  (Goldschmidt  and  Schmidt,  Abstr.,  1884, 1359) 
and  1  :  2-naphthylenediamine.  The  author  hence  regards  1  :  2-dinitroso- 

N-0 

naphthalene  as  /?-naphthaquinonedioxime  peroxide,  C10H6^^ 

Oxidation  of  this  compound  in  concentrated  sulphuric  acid  solution 
by  means  of  nitric  acid  of  sp.  gr.  P52  yields  the  <iim£n>-derivative, 
C10H4(NO2)2  N202,  which  crystallises  from  acetic  acid  in  yellow 
prisms  melting  at  212°,  is  moderately  soluble  in  ethyl  acetate  or  nitric 
acid,  and  dissolves  in  alkali  solution,  giving  a  red  coloration. 

T.  H.  P. 

Synthesis  of  Alkyl  Derivatives  of  2 : 4-Dinitroaniline  and 
of  Two  isoPropyl-2  : 4  : 6-Trinitroanilines.  A.  Mulder  ( Rec .  trav. 
ehim.,  1906,  25,  108 — 116).-— The  author  prepared  a  number  of  these 
alkyl  derivatives  by  Clemm’s  method  ( J .  pr  Chem.,  1869,  108,  320, 
and  1870,  ii,  1,  170),  which  consists  in  treating  l-bromo-2  : 4-dinitro¬ 
benzene  with  the  appropriate  amine.  Negative  results,  however,  were 
obtained  with  difsopropylamine  and  ethyKsopropylamine,  due  probably 
to  the  influence  of  the  secondary  carbon  atom  in  the  isopropyl  groups. 

2  :  4 -Dinitromethylpropylaniline,  C6H3(N02)2NPraMe,  obtained  by 
the  action  of  methylpropylamine  on  the  bromodinitrobenzene,  forms 
bright  yellow,  prismatic  crystals,  melts  at  71 — 72°,  and  is  readily 
soluble  in  acetone  or  warm  alcohol.  2  :  \-Dinitroethylpropylaniline , 
prepared  similarly,  separates  from  methyl  alcohol  in  small,  flattened, 
prismatic,  yellow  crystals  and  melts  at  54 — 55°.  2:4 -Dinitrophenyl- 

henzylmethylamine  crystallises  from  hot  alcohol  in  bright  yellow 
spangles,  melts  at  143 — 144°,  and  is  readily  soluble  in  benzene, 
acetone,  or  warm  alcohol,  less  so  in  chloroform  or  ether.  2  : 4-Dinitro- 
phenylbenzylethylamine  separates  from  ether  in  large,  bright  yellow, 
transparent  crystals  and  melts  at  72 — 73°  (compare  Schultz,  Rohde, 

l  l  2 
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and  Bosch,  Abstr.,  1904,  i,  992).  2  :  i-Dinitrophenylbenzylamine  separ¬ 
ates  from  a  mixture  of  acetone  and  alcohol  in  small,  bright  yellow, 
prismatic  crystals  and  melts  at  115  — 116°.  2 :4-Dinitrophenyldibenzyl- 
amine  melts  at  104 — 105°  (compare  Pinnow  and  Wiskott,  Abstr., 
1899,  i,  501).  2  : 4-Dinitrophenylethylaniline  melts  at  95°  (compare 

Deletra  and  Ullmann,  Abstr.,  1904,  i,  272).  2  :4 -Dinilrophenylbenzyl- 
aniline,  obtained  by  heating  in  a  closed  vessel  at  100°,  a  mixture  of 
l-bromo-2  : 4-dinitrobenzene,  benzylaniline,  and  sodium  acetate  in 
presence  of  alcohol,  forms  small,  red  crystals  from  warm  acetone  and 
melts  at  168°. 

2  : 4 -Dinitrophenylpropylaniline  is  best  prepared  by  heating  propyl- 
aniline,  obtained  by  Pictet  and  Crepieux’s  method  (Abstr.,  1888,  i, 
688),  with  bromodinitrobenzene,  dissolved  in  alcohol,  under  pressure. 
It  crystallises  in  brown  spangles  with  a  green  sheen  or  in  small 
needles  of  the  same  tint,  and  melts  at  73 — 74°. 

When  dnsopropylamine  reacts  with  bromodinitrobenzene  dissolved 
in  alcohol,  four  products  are  formed  :  (1)  bright  yellow  needles  melting 
at  81°,  (2)  orange  prisms  melting  at  106  —  107°,  (3)  prisms  resembling 
those  of  No.  2,  but  melting  at  89 — 90°,  and  (4)  yellow  spangles  melt¬ 
ing  at  123°.  None  of  these  substances  can  be  the  2  :  4-dinitrodiiso- 
propylaniline  expected. 

Ethyl  isopropylamine  reacts  very  slowly  with  an  alcoholic  solution 
of  bromodinitrobenzene,  yielding  an  oil  from  which  no  well-defined 
amine  can  be  isolated.  When  this  oil  is  treated  with  picryl  chloride, 
it  furnishes  2  : 4  :  b-trinilroelhylisopropylaniline,  which  exists  in  two 
forms  :  (1)  red  needles,  and  (2)  yellow  spangles.  The  first  form  passes 
into  the  second  at  90°,  and  the  latter  melts  at  108 — 109° 

2  : 4- Dinitroisoprojiylaniline  crystallises  in  large,  flattened,  yellow 
needles  from  acetone,  and  in  spangles  from  warm  alcohol,  and  melts 
at  94 — 95°.  When  added  to  warm  nitric  acid  of  sp.  gr.  1’52  and  the 
solution  boiled,  this  substance  is  converted  into  van  Romburgh’s 
2  : 4  :  6-trinitrophenyKsopropylnitroamine,  which  melts  at  107°  (com¬ 
pare  Abstr.,  1886,  i,  455). 

2:4:  §-Trinitroi$>opropylaniline  crystallises  from  a  mixture  of  alcohol 
and  acetic  acid  in  yellow  needles  and  melts  at  106 — 107°. 

T.  A.  H. 

Oxidation  of  2  : 4-Dinitroanilines  with  Chromic  Anhydride. 
A.  Mulder  ( Rec .  trav.  chivi.,  1906,  25,  117 — 120). — Van  Romburgh 
has  shown  that  when  2  : 4-dinitrodialkylanilines,  dissolved  in  acetic 
acid,  are  oxidised  with  chromic  acid,  the  alkyl  groups  are  successively 
replaced  by  hydrogen  atoms,  and  that  when  two  different  alkyl  groups 
are  present  only  one  of  the  two  possible  dinitroalkylanilines  is  formed 
(Abstr.,  1889,  971  3  1896,  i,  478).  The  author  oxidised  several  of  the 
2  : 4-dinitrodialkyianilines  described  in  the  preceding  abstract  by  van 
Romburgh’s  method  and  found  that  in  most  cases  in  addition  to 
dinitroaniline  both  possible  dinitromonoalkylanilines  were  produced, 
although  usually  one  was  formed  in  much  larger  quantity  than  the 
other. 

2  :  4-Dinitrophenyldibenzylamine,  on  oxidation  by  chromic  acid  in 
presence  of  acetic  acid,  yielded  2  : 4-dinitrophenylbenzylamine  in 
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addition  to  dinitroaniline,  and  not  the  latter  only,  as  Pinnow  and 
YViskott  assert  (Abstr.,  1899,  i,  500).  T.  A.  H. 

Hexanitrodiphenylamines.  A.  Mulder  ( Rec .  trav.  chim.,  1906, 
25,  121 — 123). — When  2  :  4-dinitrophenylmethylaniline  is  added  to 
nitric  acid  of  sp.  gr.  l-49,  and,  after  the  first  violent  action  has  subsided, 
the  solution  is  heated  to  the  boiling  point  for  fifteen  minutes,  hexanitro- 
diphenylmethyl amine  is  formed.  This  crystallises  from  acetic  acid  in 
small,  yellow  spangles  and  melts  at  236 — 237°,  and  when  boiled  with 
an  aqueous  solution  of  potassium  hydroxide  yields  methylamine. 
Hexanilrodiphenylethylamine,  obtained  in  a  similar  manner,  forms 
small,  colourless  needles,  becomes  brown  on  exposure  to  light,  and 
melts  at  198 — 200°.  It  yields  ethylamine  when  boiled  with  an  aqueous 
solution  of  potassium  hydroxide,  but  is  resistant  to  chromic  acid,  yield 
ing,  with  the  latter,  only  a  small  quantity  of  resinous  products 
Hexanitrodiphenylpropylamine  forms  small,  bright  yellow  needles  and 
melts  at  136—137°.  These  three  substances  all  give  intense  red 
colorations  with  alkalis.  T.  A.  H. 

Hydrogen  Phosphites  of  Primary  Cyclic  Amines.  Paul 
Lemoult  ( Compt .  rend.,  1906,  142,  1193 — 1195). — When  phosphorus 
trichloride  (1  mol.)  and  aniline  (6  mols.)  are  mixed  in  ethereal  solu¬ 
tion,  aniline  hydrochloride  is  precipitated,  and  the  resulting  mother 
liquor  slowly  absorbs  water  from  the  air  and  deposits  voluminous 
white  crystals  of  the  acid  phosphite  of  the  base ;  the  same  product  is 
obtained  if  chloroform  is  used  as  a  solvent  instead  of  ether,  and  the 
hydration  is  hastened  by  warming  the  solution  at  100°.  The  hydrogen 
phosphites  of  the  primary  cyclic  amines  are  insoluble  in  ether,  chloro¬ 
form,  or  benzene,  but  can  be  recrystallised  from  alcohol ;  they  have 
definite  melting  points,  but  decompose  at  a  slightly  higher  temperature 
with  the  formation  of  the  primary  base,  hydrogen  phosphide,  and 
ortho-phosphoric  acid.  Hydrogen  aniline  phosphite,  C6H5'NH2,H3P03, 
forms  beautiful  pale  red  or  green  needles,  or  large,  brilliant  crystals 
which  melt  at  179°,  and  is  precipitated  by  alcohol  from  aqueous  solu¬ 
tion  in  the  form  of  small  plates  melting  at  179°.  Hydrogen  o-toluidine 
phosphite,  C7H7*NH2,H3P03,  forms  beautiful,  colourless  needles  which 
melt  at  174°  and  decompose  at  200°.  Hydrogen  as-m-xylidine  phosphite, 
C8H9’NH0,H3P04,  crystallises  in  colourless  needles  and  melts  at  172°. 

M.  A.  W. 

Formation  of  Salts  of  Aromatic  Bases  with  Dicarboxylic 
Acids.  Otto  Anselmino  ( Chem .  Centr.,  1906,  i,  753  ;  from  Ber.  Deut. 
pharm.  Ges.,  15,  422 — 426.  Compare  Abstr.,  1904,  i,  306). — The 
results  of  experiments  on  the  behaviour  of  oxalic  and  succinic  acids 
towards  a  further  series  of  aromatic  bases  have  not  indicated  any 
regularity  either  in  reference  to  the  possibility  of  the  formation  of 
salts  or  to  the  stability  of  the  salts.  o-Anisidine  and  m-nitroaniline 
form  acid  oxalates ;  as-ra-xylidine  and  o-  and  m-aminobenzoic  acids, 
normal  oxalates  and  aniline,  o-,  m-,  and  p-toluidines,  p-anisidine, 
y>-phenetidine,  i^-cumidine,  y>-aminobenzoic  acid,  and  a-  and  /2-naphthyl- 
amines  yield  both  acid  and  normal  oxalates.  The  acid  reaction  of  the 
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acid  oxalates  of  m-  and  j»-toluidines  is  not  affected  by  boiling  with 
alcohol,  but  the  acid  oxalates  of  aniline,  o-toluidine,  jo-anisidine, 
jt?-phenetidine,  j»-aminobenzoic  acid,  and  of  a-  and  /3-naphthylamines 
become  neutral ;  the  acid  oxalates  of  o-toluidine,  o-anisidine,  o-amino- 
benzoic  acid,  m-  and  /nnitroaniline,  and  of  a-  and  /3-naphthylamine 
form  condensation  products. 

Aniline,  o-  and  jo-toluidine,  o-  and  jo-anisidine,  as-m-xylidine,  and 
/S-naphthylamine  form  acid  succinates. 

o -Toluidine  oxalate  melts  at  167°,  o-toluidine  hydrogen  oxalate  at 
171°,  &s-m-xylidine  oxalate  at  167°,  ijy-cumidine  oxalate  at  183°,  ij/-cumi- 
dine  hydrogen  oxalate  at  179°,  m -aminobenzoic  acid  oxalate  at  246°, 
p -aminobenzoic  acid  hydrogen  oxalate  above  275°,  p- aminobenzoic  acid 
oxalate  above  275°,  p -phenetidine  oxalate  at  201°,  p -phenetidine  hydrogen 
oxalate  at  201°,  (d-naphthyl amine  oxalate  at  181°,  and  (d-naphthylamine 
hydrogen  oxalate  at  1-76°. 

o -Toluidine  oxalo-o-toluidate,  Clt.H18OgN2,  melts  at  153°;  oxalo-o- 
anisic  acid ,  CpH904N,  at  159°;  m-nitro-oxanilic  acid ,  C8Hf)05N2,  at  158°, 
and  ethyl  -p-nitro-oxanilate ,  C10’H10O5N2,  at  168°.  (d - N aphthylamine 
(d  naphthyloxamate,  C22H2203N2,  is  also  a  condensation  product. 

E.  W.  W. 

Influence  of  Catalysts  on  the  Formation  of  Anilides.  II. 

Nicolai  A.  Menschutkin  ( Chem .  Centr.,  1906,  i,  551  ;  from  Iswieslja 
Petersburg  Polylechn.  Inst.,  1905,  4,  181 — 190.  Compare  Abstr., 
1903,  i,  813). — The  accelerating  influence  of  hydrogen  chloride, 
bromide,  or  iodide  on  the  rate  of  acetylation  of  aniline,  o-,  m-,  or  p- 
toluidine,  and  in-  or  ^-xylidine  by  acetic  acid  was  found  to  be  propor¬ 
tional  to  the  molecular  weight  of  the  acid  and  to  the  quantity  em¬ 
ployed.  In  the  presence  of  these  acids,  the  reaction  was  uni-molecular, 
otherwise  it  was  bi-molecular.  A  methyl  group  in  the  ortho-position 
decreases  the  velocity  of  acetylation,  whereas  in  the  meta-  or  para 
positions  it  increases  it.  ’  P.  H. 

Some  Hydroanthracene  Derivatives.  Marcel  Godchot  ( Compt . 
rend.,  1906,  142,  1202 — 1204.  Compare  Abstr.,  1904,  i,  987  ;  1905,  i 

201). — Octahydroanthranol,  C()H]0<^  ^  ^^>C6Ui  or 

C6H8<^gjI2>C6HG, 

obtained  by  reducing  hexabydroanthrone  by  means  of  sodium  and 
alcohol,  crystallises  in  small,  yellow  needles,  melts  at  81 — 82°,  is 
very  soluble  in  the  ordinary  solvents,  and  loses  H20  on  distillation 
even  in  a  vacuum  to  form  a  hexabydroanthracene  ;  th e phenylur ethane, 
C14Hl7OCONHPh,  crystallises  from  acetone  in  beautiful,  colourless 
needles  which  melt  at  151 — 152°. 

(d-IIexahydroanthracene,  isomeric  with  the  compound  described  by 
Graebe  and  Liebermann  (Abstr.,  1882,  857),  obtained  from  octahydro¬ 
anthranol  either  by  distillation  or  by  boiling  it  in  alcoholic  solution 
with  a  few  drops  of  hydrochloric  acid,  or  by  heating  it  with  acetic  or 
benzoic  anhydride  or  chloride,  crystallises  in  small,  colourless  plates  j 
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it  melts  at  66 ‘5°,  boils  at  303 — 306°,  is  insoluble  in  water,  soluble  in 
hot  alcohol,  acetic  acid  or  benzene,  the  solutions  exhibiting  a  beautiful 
blue  fluorescence.  It  yields  dihydro-oxanthranol  on  oxidation,  and 
reacts  with  chlorine  or  bromine  to  form  dichloro-  or  dibromo-octahydro- 
anthracene  identical  with  the  compounds  similarly  obtained  from 
octahydroanthracene  (Abstr.,  1904,  i,  987);  /3-hexahydroanthracene 

__  _  .CH. 

Lio'^ 


has  therefore  the  formula  CflH,0<^^^CfiH4or  C6H8<^^^>06H6. 


'CH' 
'•0Ho 


9  :  10 -Tetrahydroanthracene,  C6H0<^,jjO>C6H4,  obtained  by  reduc¬ 
ing  dihydro-oxanthranol  by  means  of  hydrogen  iodide,  forms  colourless 
plates  which  melt  at  101°,  is  readily  soluble  in  the  ordinary  reagents, 
and  the  solutions  are  not  fluorescent ;  it  yields  dihydro-oxanthranol  on 
oxidation,  and  readily  forms  substitution  products  with  chlorine  or 

bromine.  9  :  10 -Dibromotetrahydroanthracene,  C6H(.<^j  j  J  |^'^>06H4, 

crystallises  in  large,  yellow  needles,  melts  at  169°,  and  is  not  at¬ 
tacked  by  aqueous  or  alcoholic  potassium  hydroxide  at  350°. 

M.  A.  W. 


Phenol.  Hugo  KRhl  ( Chem .  Gentr.,  1906,  i,  344 — 345  ;  from 
Pharm.  Zeit.,  50,  1001). — When  phenol  which  has  been  kept  for  a 
long  time  and  has  become  red  is  distilled,  a  solid,  violet-red  residue 
remains,  which  is  insoluble  in  water  or  ammonia.  By  the  action  of 
hydrogen  peroxide  on  an  ammoniacal  solution  of  phenol,  a  green 
coloration  is  formed  after  some  time.  No  characteristic  coloration 
is  formed  when  sodium  nitrite  is  added  to  a  solution  of  phenol  in 
concentrated  sulphuric  acid.  When  heated  with  a  solution  of  ferric 
chloride  and  evaporated  on  the  water-bath,  a  residue  is  left  which  has 
a  faint  red  tinge.  E.  W.  W. 

Aluminium  Phenoxide.  Alfred  N.  Cook  ( J Amer.  Chem.  Soc., 
1906,  28,  608 — 617). — A  method  is  described  for  the  preparation  of 
aluminium  phenoxide,  Al(OPh)3  (Gladstone  and  Tribe,  Trans.,  1882, 
41,  5).  The  compound  is  a  grey,  translucent,  brittle  solid  which  melts 
at  265°,  has  a  vitreous  lustre,  a  sp.  gr.  1’23,  and  is  soluble  in  hot 
benzene,  toluene,  or  xylene,  and  also  in  dry  alcohol,  chloroform,  carbon 
disulphide,  or  acetone.  The  compound  is  decomposed  by  water  with 
formation  of  aluminium  hydroxide.  It  reacts  with  bromine  with  pro¬ 
duction  of  tribromophenol  bromide.  When  aluminium  phenoxide  is 
treated  with  nitric  acid,  o-nitrophenol,  1:2:  4-dinitrophenol,  and  picric 
acid  are  produced.  The  substance  reacts  with  alcohol  with  formation 
of  aluminium  ethoxide  and  phenol,  and  also  with  ether  with  produc¬ 
tion  of  aluminium  ethoxide  and  phenetole.  The  action  of  several  other 
reagents  is  described.  Aluminium  phenoxide  is  decomposed  by  heat 
with  formation  of  benzene,  phenol,  phenyl  ether,  and  some  higher 
boiling  substances  which  have  not  been  identified.  This  decomposition 
affords  a  good  method  for  the  preparation  of  phenyl  ether. 


E.  G. 
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5-Nitro-2-aminophenol.  Aktien-Gesellschaft  fur  Anilin- 
Fabrikation  (D.R.-P.  165650). — 5-Nitro-2-aminophenol  is  readily  ob¬ 
tained  by  dissolving  ethenyl-o-aminophenol  in  cold  concentrated 
sulphuric  acid  and  nitrating  with  a  mixture  of  this  acid  and  nitric 
acid.  The  nitroethyl-o-aminophenol  thus  produced  is  boiled  with  an 
equal  weight  of  hydrochloric  acid  until  solution  is  complete,  when 
5-nitro-2-aminophenol  is  precipitated  on  neutralising  the  solution  with 
sodium  or  calcium  carbonate.  G.  T.  M. 

Action  of  Benzyl  Chloride  on  Aminophenols  Marussia 
Bakunin  ( Rend .  Accad.  Sci.  Fis.  Mat.  Napoli,  1905,  [iii],  11, 
361  —  375). — When  jo-aminophenol  and  benzyl  chloride  are  heated 
together  in  alcoholic  solution  in  presence  of  zinc,  an  organo-zinc 
chloro-compound  melting  at  240°  is  obtained,  which,  on  decomposition 
with  water,  gives  rise  to  benzylaminophenol  hydrochloride  melting  at 
224°. 

The  interaction  of  £)-aminophenol  and  benzyl  chloride  in  alcoholic 
solution  yields  :  (1)  p -dibenzylaminophenol  hydrochloride , 
OH-C6H4-NHCl(CH2Ph)2, 

which  crystallises  from  alcohol  in  short,  colourless,  monoclinic  prisms 
melting  at  200 — 224°,  and  is  almost  insoluble  in  the  ordinary  organic 
solvents;  water  dissolves  it  and  liberates  the  free  base,  a  decomposition 
more  readily  effected  by  dilute  sodium  hydroxide  or  carbonate  solu¬ 
tion,  or  by  the  action  of  metallic  zinc  on  the  alcoholic  solution.  (2)  A 
small  quantity  of  p -benzylaminophenol  hydrochloride, 

OH-CGH4-NH2Cl-CH2Ph, 

which  crystallises  from  water  in  long,  glassy  prisms  containing  H20, 
and  melts  in  its  water  of  crystallisation  at  130°  and  afterwards  at  172°; 
it  is  soluble  in  alcohol  or  acetic  acid.  The  free  base, 
OH-C6H4-NH-CH2Ph, 

separates  from  alcohol  or  water  in  nacreous  laminae  melting  at  89 — 90° 
and  dissolves  in  benzene  or  chloroform. 

The  interaction  of  o-aminophenol  and  benzyl  chloride  yields :  (1) 
o -dibenzylaminophenol  hydrochloride,  C20H19Olsr,HCl,  which  crystallises 
from  water  or  alcohol  in  regular  octahedra  melting  at  200 — 205° ; 
(2)  o-benzylaminophenol  hydrochloride  ;  the  free  base  crystallises  from 
light  petroleum  in  nacreous  laminae  melting  at  81 — 82°.  T.  H.  P. 

Action  of  Iodine  Chloride  on  Catechol.  C.  Loring  Jackson 
and  M.  C.  Boswell  ( Amer .  Chem.  J.,  1906,  35,  519 — 531). — The  ex¬ 
periments  described  were  carried  out  with  the  object  of  preparing 
tetraiodo-o-benzoquinone. 

By  the  action  of  iodine  chloride  (270  grams)  on  catechol  (30  grams), 
a  dark  red  mass  is  produced  containing  a  large  quantity  of  iodine. 
On  removing  the  iodine  by  meaos  of  potassium  iodide  solution,  a  sub¬ 
stance,  probably  octachlorotri-iodopentacatechol,  Cg0H19O10Cl8I3,  is  ob¬ 
tained,  which  crystallises  from  dilute  alcohol  in  long,  white,  silky 
needles,  melts  at  224°,  and  is  soluble  in  ether,  benzene,  or  acetic 
acid  ;  its  diacetyl  derivative  was  prepared.  This  compound  is  con¬ 
verted  by  nitric  acid  into  a  dark  red  substance,  which  crystallises  from 
toluene  in  long,  bright  red  needles,  becomes  darker  on  drying,  owing 
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probably  to  loss  of  toluene  of  crystallisation,  and  then  melts  at  272°; 
it  tends  to  become  light  yellow  when  treated  with  benzene,  light 
petroleum,  or  dilute  acetic  acid. 

If  the  iodine  is  not  removed  from  the  product  of  the  reaction  before 
treatment  with  sulphur  dioxide,  trichlorocatechol  is  produced,  which 
crystallises  with  H20  and  melts  at  115°  instead  of  104 — 105°,  as 
stated  by  Cousin  (Abstr.,  1895,  i,  456). 

If  30  grams  of  catechol  are  treated  with  360  grams  of  iodine 
chloride,  a  compound  is  obtained,  probably  heptachloroioclotricatechol , 
Ci8H]0O6C17I,  which  crystallises  from  hot  dilute  alcohol  in  long,  white, 
silky  needles,  melts  at  252°,  and  is  soluble  in  alcohol  or  acetic  acid  ; 
its  diacetyl  derivative  was  prepared. 

If  in  preparing  this  compound  the  reduction  with  sulphur  dioxide 
is  effected  before  removing  the  iodine,  tetrachlorocatechol  (m.  p. 
194 — 195°)  is  produced,  which  crystallises  with  H20. 

Indications  have  been  obtained  that  by  varying  the  proportion  of 
iodine  chloride  another  compound  may  be  obtained  which  melts  at 
270°. 

Attempts  were  made  by  other  methods  to  prepare  tetraiodocatechol 
or  tetraiodo-o-quinone,  but  without  success.  E.  G. 

Phloroglucinol.  Maximilian  Nierenstein  ( Chem .  Centr.,  1906,  i, 
553;  from  Collegium,  1906,  14 — 15). — Phloroglucinol,  when  treated 
in  ethereal  solution  with  diazomethane,  gives  an  almost  quantitative 
yield  of  an  enolic  ether  melting  at  52’5°,  and  it  is  therefore  suggested 
that  diazomethane  might  be  a  useful  reagent  for  the  study  of  tauto¬ 
meric  modifications.  Both  resorcinol  and  pyrogallol  give  the  pine 
shaving  reaction  which  hitherto  has  been  supposed  to  be  characteristic 
of  phloroglucinol.  P.  H. 

Preparation  of  Dialkylmalonyl-p-phenetidines.  Aktiengesell- 
schaft  fur  Anilin-Fabrikation  (D.R.-P.  165311). — Dialkylated 
malonylphenetidines  are  obtained  by  the  interaction  of  2  mols.  of 
phenetidine  and  1  mol.  of  dialkylmalonyl  chloride,  the  former  reagent 
being  dissolved  in  benzene.  Clinical  experiments  have  shown  that  in 
addition  to  their  antipyretic  properties  these  dialkylmalonyl-jt?- 
phenetidines  have  also  a  saporific  action. 

Diethylmalonyl-p-phenetidine,  CEt2(CO’NH*C6H4*OEt)2,  crystallises 
from  alcohol  in  white  needles  melting  at  186°  ;  it  is  sparingly  soluble 
in  hot  water,  but  dissolves  readily  in  hot  alcohol  or  benzene. 

Dipropylmalonyl-p-phenetidine,  CPia2(CO*NH’C(}H4*OEt)2,  resembles 
the  preceding  compound  and  melts  at  143°.  G.  T.  M. 

Preparation  of  Aromatic  Alcohols  and  their  Ethers  by  the 
Electrolytic  Reduction  of  Aromatic  Esters.  Carl  Mettler 
(D.R.-P.  166181). — The  carboxyl  group  of  an  aromatic  ester  can  be 
reduced  electrolytically  when  the  metal  chosen  for  cathode  has  a  high 
supertension,  lead  being  the  best  metal  for  the  purpose.  It  is 
necessary  also  to  have  a  solvent  which  can  conduct  the  electric  current, 
and  concentrated  sulphuric  acid  is  found  convenient  since  it  may  be 
diluted  with  water,  alcohol,  or  glacial  acetic  acid ;  this  solvent  may, 
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however,  be  replaced  by  an  aqueous-alcoholic  solution  of  phosphoric 
or  hydrochloric  acid,  Under  these  conditions  the  alkyl  esters  of 
benzoic  acid  and  its  derivatives  are  reduced,  yielding  a  mixture  of  the 
corresponding  alcohol  and  its  alkyl  ether  ;  the  proportion  of  the  two 
products  depends  on  the  constitution  of  the  original  ester.  In 
alkaline  solutions  the  alcohol  alone  is  produced.  These  alcohols  and 
their  ethers  are  readily  oxidised  to  the  technically  important  aromatic 
aldehydes. 

Ethyl  benzoate  when  electrolysed  in  the  cathode  cell  with  a  current 
density  of  7  amperes  per  100  sq.  cm.  at  20 — 30°  yielded  a  mixture  of 
benzyl  alcohol  and  benzyl  ethyl  ether ;  the  solvent  in  this  case  was 
a  mixture  of  dilute  sulphuric  acid  and  alcohol.  With  this  solvent  and 
at  a  temperature  of  60 — 80°,  phenyl  benzoate  gave  rise  to  a  mixture  of 
benzyl  alcohol  and  phenyl  benzyl  ether.  Ethyl  »t-bromobenzoate 
furnished  m-bromobenzyl  ethyl  ether  and  a  small  amount  of  m-bromo- 
benzyl  alcohol.  Benzyl  benzoate  yielded  benzyl  alcohol  and  dibenzyl 
ether. 

In  presence  of  aqueous-alcoholic  ammonia,  ethyl  benzoate  on 
electrolysis  furnished  only  benzyl  alcohol.  G.  T.  M. 

Benzyl  iso Valerate.  Farbenfabriken  vorm.  F.  Bayer  &  Co. 
(D.R.-P.  165897). — Benzyl  iso  valerate,  CHMe2*CH2*C02*CII2Ph,  is  an 
ester  having  valuable  therapeutic  properties,  being  a  sedative  which 
has  no  harmful  effect  on  the  mucous  membrane  of  the  stomach.  It  is 
prepared  by  heating  together  benzyl  chloride  and  sodium  isovalerate 
for  ten  hours  at  160°  and  purified  by  fractionation  under  diminished 
pressure.  The  ester  which  has  a  pleasant  odour  and  boils  at  136° 
under  25  mm.  pressure,  can  also  be  prepared  by  the  following  pro¬ 
cesses  :  the  interaction  of  benzyl  alcohol  and  isovaleryl  chloride  either 
in  pyridine-benzene  solution  or  in  the  presence  of  concentrated 
sulphuric  or  hydrochloric  acid ;  the  condensation  of  benzyl  alcohol 
and  carbonyl  chloride  in  quinoline  solution  and  the  interaction  of  the 
resulting  benzyl  chlorocarbonate  with  sodium  ■isovalerate  at  160°; 
the  direct  condensation  of  isovaleric  anhydride  and  benzyl  alcohol  at 
180—200°.  G.  T.  M. 


Unsymmetrical  Diphenylethylene  Oxide.  August  Klages 
and  Johannes  Kessler  ( Ber .,  1906,  39,  1753 — 1756.  Compare 
Abstr.,  1905,  i,  523  ;  Tiffeneau  and  Fourneau,  Abstr.,  1905,  i,  523, 
591  ;  this  vol.,  i,  20). — as  -  D  iphenylchlo^ohydrin  [ diphenylchloromelhyl 
carbinol ],  OH’CPh.yCH^Cl,  obtained  by  the  interaction  of  magnesium 
phenyl  bromide  (3  mols.)  and  ethyl  chloroacetate  (1  mol.)  with  sub¬ 
sequent  decomposition  of  the  product  by  cold  water,  melts  at  66°,  and 
its  vapour  has  an  irritating  action  on  the  eyes.  It  reacts  with 
diethylamine  at  100°  to  give  a  poor  yield  of  diphenyldiethylamino- 
methylcarbinol,  NEt2*CH2*CPh2*OH,  which  melts  at  49°,  and  a 
substance  which  melts  at  154 — 155°  and  does  not  contain  nitrogen. 


as- Diphenylethylene  oxide , 


CHr 


obtained  from  the  chloro- 


hydrin  and  sodium  ethoxide,  is  a  colourless  substance  which  melts  at 
56°,  turns  yellow  in  the  air,  and  slowly  becomes  resinous  \  its  vapour 
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has  a  pungent  odour  and  is  volatile  in  steam.  The  sodium  hydrogen 
sulphite  compound  is  decomposed  by  boiling  dilute  sulphuric  acid  or 
potassium  carbonate  with  the  formation  of  diphenylacetaldehyde,  of 
which  the  semicarbazone  melts  at  160°,  the  azine  at  165°,  and  the 
benzoylhydrazone  at  182°.  C.  S. 

Further  Investigations  of  the  Two  Ohlorides  of  o-Sulpho- 
benzoic  Acid.  Philip  H.  Cobb  ( Amer .  Chem.  J.,  1906,  35, 
486 — 508). — Experiments  on  the  action  of  hydrochloric  acid  on  organic 
anhydrides  have  led  to  the  conclusion  that  the  formation  of  symmetrical 
ester  chlorides  by  the  action  of  alcohol  on  the  more  fusible  chloride  of 
o-sulphobenzoic  acid  is  not  dependent  on  the  presence  of  hydrochloric 
acid.  It  has  been  found  that  the  anhydrides  of  certain  dibasic  acids  do 
not  react  with  dry  hydrogen  chloride,  whilst  those  of  monobasic  acids 
are  easily  attacked. 

The  action  of  alcohols  and  alkyloxides  on  the  chlorides  has  been 
studied  by  Bird  (Abstr.,  1903,  i,  822).  The  product  obtained  by  the 
action  of  methyl  alcohol  on  the  more  fusible  chloride  melts  at 
63 — 64°.  The  barium  salt  containing  about  28  per  cent,  of  barium 
which  Avas  obtained  by  Bird  from  the  product  formed  by  boiling  either 
the  less  fusible  or  more  fusible  chloride  with  95  per  cent,  ethyl 
alcohol  is  probably  a  mixture  of  salts  of  o-sulphobenzoic  acid  and  the 
ester  acid.  Sodium  ethoxide  reacts  with  both  chlorides  with  formation 
of  diethyl  o-sulphobenzoate  in  each  case. 

By  the  action  of  benzene  on  the  chlorides  in  presence  of  aluminium 
chloride,  Remsen  and  Saunders  (Abstr.,  1895,  i,  474)  and  List  and 
Stein  (Abstr.,  1898,  i,  584)  obtained  o-benzoyldiphenylsulphone  together 
with  a  product  which  melts  at  162  — 163°  and  was  regarded  as  the 


duct  is  not  the  supposed  lactone. 

By  the  action  of  thionyl  chloride  on  dipotassium  o-sulphobenzoate, 
o-sulphobenzoic  anhydride  is  obtained  together  with  a  small  quantity 
of  the  salt,  C0C1*C6H4*S03K,  but  no  o-sulphobenzoic  chloride  could  bs 
isolated.  By  the  action  of  thionyl  chloride  on  the  acid  potassium  salt, 
the  anhydride  can  be  obtained  in  an  80  per  cent,  yield. 

When  the  anhydride  is  heated  with  phosphorus  oxychloride  at  125° 
for  fourteen  hours,  the  more  fusible  chloride  is  produced. 

By  the  action  of  magnesium  phenyl  bromide  on  the  less  fusible 
chloride,  the  substance  S0.2Ph’C6H4'GPh2'0H  is  obtained,  which 
crystallises  from  alcohol,  melts  at  183 — 184°,  and  gives  a  dark  red 
coloration  with  concentrated  nitric  and  sulphuric  acids.  The  same 
substance  can  be  obtained  by  treating  o-benzoyldiphenylsulphone  with 
magnesium  phenyl  bromide.  Magnesium  phenyl  bromide  reacts  with 
o-su  phobenzoic  anhydride  with  formation  of  the  compound  melting  at 
163°,  which  is  obtained  by  the  action  of  benzene  on  the  less  fusible 
chloride  in  presence  of  aluminium  chloride.  E.  G. 

Preparation  of  Methylenehippuric  Acid.  Chemische  Fabrik 
auf  Aktien  vorm.  E.  Schering  (D.R.-P.  163238.  Compare  Abstr., 
1904,  i,  413). — Hippuric  acid  reacts  with  chloromethyl  alcohol  or  the 
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less  volatile  fractions  containing  hydroxymethylene  chlorides 
(Litterscheid,  Abstr.,  1901,  i,  443)  to  form  methylenehippuric  acid. 
There  is  less  formation  of  resin  than  when  formaldehyde  and  an  acid 
are  employed.  0.  H.  D. 

[Crystallographic  Measurements  of]  Derivatives  of  Phenyl- 
carbamic  Acid.  F.  M.  Jaeger  (Zeit.  Kry&t.  Min.,  1906,  42,  25—33). 
— Methyl  phenyl  carbamate  crystallises  from  alcohol  in  colourless, 
rectangular  leaflets  which  melt  at  47°  and  belong  to  the  bipyramidal 
class  of  the  rhombic  system  \a  :  b=  1*5952  : 1] ;  it  has  a  sp.  gr.  T251 
at  19°. 

Methyl  phenylmethylcarbamate  separates  from  alcohol  in  large, 
colourless  crystals  which  melt  at  44°  and  belong  to  the  bipyramidal  class 
of  the  rhombic  system  [ci\  b:c  =  0*8406  : 1 :  0*3320] ;  sp.  gr.  1*296  at  19°. 

Methyl  4-nitrophenylmethylcarbamate  separates  from  alcohol  or 
benzene  in  fine  needles  or  large,  pale  yellow,  somewhat  flattened  crystals 
which  melt  at  108°  and  belong  to  the  prismatic  class  of  the  monoclinic 
system  [a  :  6  =  0*6640  :  1  ;  /?  =  70°58'j  ;  sp.  gr.  1*522  at  14°. 

Methyl  2  : 4-dinitrophenylmethylcarbamate  crystallises  from  xylene 
in  pale  yellow,  parallelogramatic  plates,  which  melt  at  98°  and  belong 
to  the  prismatic  class  of  the  monoclinic  system 

[a  :b  :c  =  0*7597  :  1  :  1*0875;  /?  =  88°43  J']  ; 
sp.  gr.  is  1*506  at  14°. 

Methyl  2  : 4  : 6-trinitrophenylcarbamate  melts  at  118°  and  is  di¬ 
morphous.  The  a-modification  is  the  one  usually  separating  from 
solvents  and  is  deposited  from  acetone  in  very  shiny,  colourless  or  pale 
yellow  crystals  belonging  to  the  prismatic  class  of  the  monoclinic 
system  [a  :  b  :  c  =  0*5758  :  1  :  0*8382  ;  /?  =  75°41']  ;  sp.  gr.  1*612  at 
19°.  The  /^-modification  occasionally  separates  from  alcohol,  along  with 
the  a-form,  in  long,  orange  needles  which  turn  yellow  at  about  105°  and 
melt  somewhat  below  118°;  these  crystals  belong  to  the  bipyramidal 
division  of  the  rhombic  system  [a  :  b  =  0*6596  :  1] ;  sp.  gr.  at  19°  is 
1*601. 

Ethyl  2  :  4-dinitrophenylmethylcarbamate  is  deposited  from  a  mixture 
of  benzene  and  light  petroleum  in  large,  colourless,  shining  crystals, 
which  melt  at  112°  and  belong  to  the  prismatic  division  of  the  mono¬ 
clinic  system  [a  :b  :c  —  0*6525  :  1  : 0*7035  ;  /?=69°59'];  sp.  gr.  1*461 
at  19°. 

Ethyl  2:4: 6-trinitrophenylmethylearbamate  ci*ystallises  from  a 
mixture  of  benzene  and  light  petroleum  in  slender,  transparent,  pale 
yellow  needles,  which  melt  at  65°  and  belong  to  the  prismatic  division 
of  the  monoclinic  system  [a  :  b  :  c  =  0*9759  :  1  :  0*3929  ;  /3  =  67°7'] ;  sp. 
gr.  at  14°,  1*471. 

2:4:  6-Trinitrophenylnitromethylamine  crystallises  from  a  mixture 
of  benzene  and  acetone  in  small,  highly  refractive,  pale  yellow  needles, 
which  melt  at  127°  and  belong  to  the  prismatic  class  of  the  monoclinic 
system  [a  :  b  :  c  =  2*7823  :  1  :  3*5242  ;  /?  =  75°31|/]  ;  sp.  gr.  at  19°, 

1*570.  T.  H.  P. 

Action  of  Phosphorus  Pentachloride  and  Trichloride  on 
Substituted  o-Phenolcarboxylic  Acids.  Richard  Anschutz 
( Annalen ,  1906,  346,  286 — 300.  Compare  Anschutz  and  Emery, 
Abstr.,  1887,  946  ;  Anschutz  and  Moore,  Abstr,,  1887,  947 ;  Couper, 
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Compt.  rend.,  1858,  46,  1107). — The  author  discusses  the  constitution 
of  salicyl phosphorous  chloride  formed  by  the  action  of  phosphorus 
trichloride,  and  of  chlorocarboxyphenyl  dichloro-orthophosphate  formed 
by  the  action  of  phosphorus  pentachloride  on  salicylic  acid,  and 
concludes  that  they  must  be  represented  by  the  formulae 

c6h,<°°£>pci 

and  COC1*C6H4*OPOC12  respectively. 

Chlorocarboxyphenyl  dichloro-orthophosphate,  prepared  by  the 
action  of  phosphorus  pentachloride  on  salicylic  acid,  is  identical  with 
the  products  of  the  action  of  chlorine  and  of  phosphorus  pentachloride 
on  salicylphosphorous  chloride,  as  when  heated  with  anhydrous  oxalic 
acid  at  75 — 85°  all  three  preparations  yield  o-chlorocarboxy phenyl 
metaphosphate  (Anschutz  and  Moore,  loc.  cit.),  which  crystallises  from 
a  mixture  of  benzene  and  light  petroleum,  melts  at  95°,  and  boils  at 
170 — 171°  under  11  mm.  pressure. 

The  additive  compound,  formed  by  the  action  of  bromine  on  salicyl¬ 
phosphorous  chloride,  distils  at  185 — 190°  and  is  a  mixture  of  the 
compounds  COBr'CpH^O'POClBr  and  COChCyHj'O'POBrg,  as  when 
heated  with  anhydrous  oxalic  acid  at  85 — 100°  it  yields  hydrogen 
chloride  and  bromide,  carbon  monoxide  and  dioxide,  and  an  almost 
molecular  mixture  of  the  compounds  C7H404C1P  and  C7H404BrP, 
which  melts  at  96  —  98°  and  boils  at  205 — 210°,  or  after  repeated 
distillation  at  178—182°  under  11  mm.  pressure.  G.  Y. 

Action  of  Phosphorus  Pentachloride  and  Trichloride  on 
3 : 5-Dichlorosalicylic  Acid.  Richard  Anschutz  and  Heinrich 
Mehrjng  ( Annalea ,  1906,  346,  300 — 311.  Compare  preceding 
abstract). — 3  : 5-Dichlorosalicylic  acid  forms  transparent,  rhombic 
crystals  [a  :  b  :  c  =  0‘9983  : 1  :  1  ’2312]  and  melts  at  219°  (214°:  Smith, 
Abstr.,  1878,  879).  The  chloride,  0H’C6H2C12'C0C1,  formed  by 
heating  the  acid  with  1  mol.  of  phosphorus  pentachloride  at  60°, 
crystallises  from  a  mixture  of  ether  and  light  petroleum,  melts  at  79°, 
and  is  hydrolysed  slowly  by  moist  air,  quickly  by  hot  water.  The 
methyl  ester,  which  melts  at  147°  (143° :  Smith,  loc.  cit.)  and  boils  at 
160°,  and  the  ethyl  ester,  which  forms  rhombic  crystals  \a.:h\c  = 
09403  : 1  :  0-4273],  melts  at  57°  (47°:  Smith,  loc.  cit.)  and  boils  at 
159°  under  IPS  mm.  pressure,  are  prepared  by  the  action  of  methyl 
and  ethyl  alcohols  respectively  on  the  acid  chloride.  The  phenyl  ester , 
0H*C6H2Cl2,C02Ph,  crystallises  in  transparent,  rhombic  plates 
[a  :  b  :  c  =  0’72877  :  1  :1),  melts  at  118'50,and  decomposes  at  139°  under 
14  mm.  pressure,  forming  phenol  and  poly-3  : 5-dichlorosalicylide.  The 
anilide,  OH>C6H2Cl2*CO']SrHPh,  forms  sheaves  of  transparent  crystals, 
which  effloresce  when  exposed  to  air,  and  melts  at  134-5°.  The 
piperidide,  OH'C6H2C12*CO'C5H10N,  crystallises  in  asymmetric  plates 
[a  :  b  :  c  =  0'6707  :1  :0‘660]  and  melts  at  108°.  The  anhydride, 
O(CO,C0H2Cl2'OH)2,  formed  by  boiling  the  acid  chloride  with  the 
silver  salt  suspended  in  ether,  crystallises  from  chloroform,  melts  at 
186 — 187°,  and  is  only  sparingly  soluble  in  water.  The  silver, 
C7H303Cl2Ag,  and  ammonium,  C7H703NC12,  salts  were  analysed. 

4  :  Q-Dichloro-2-trichloromethyl phenyl  dichloro-orthophosphate, 

cci3*c6h2ci2-o-poci2, 
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is  prepared  by  heating  3  : 5-dichlorosalicylic  chloride  with  1  mol.  of 
phosphorus  pentachloride  in  a  sealed  tube  at  50 — 60°  for  twelve 
hours;  it  separates  from  acetone  in  transpaxent  crystals,  which 
become  opaque  on  exposure  to  air,  melts  at  102 — 104°,  is  hydrolysed 
to  3  :  5  dichlorosalicylic  acid  when  boiled  with  water  for  some  hours, 
and,  when  heated  with  1  mol.  of  phosphorus  pentachloride  in  a  sealed 
tube  at  200°  yields  a  mixture  of  products  boiling  at  160 — 190°  under 
17  mm.  pressure ;  of  these,  the  main  product  is  probably  2:3:  5-tri- 
chlorobeDzotrichlor  ide. 

Poly- 3  :  5 -dichlorosalicylide,  (O’CgHgCl^CO)*,  formed  when  phenyl 
3  :  5-dichlorosalicylate  or  3  :  5-dichlorosalicylic  chloride  is  distilled 
under  reduced  pressure,  separates  from  chloroform  in  white  crystals, 
becomes  blackish-brown  at  250°,  does  not  melt  at  300°,  and  remains 
unaltered  when  boiled  with  water. 

QQ 

3  :  5 -Dichlorosalicylphosphorous  chloride,  C6H2C12\_q^^>PC1,  pre¬ 
pared  by  boiling  3  :  5-dichlorosalicylic  acid  with  phosphorus  trichloride 
in  xylene  solution  in  a  reflux  apparatus,  melts  at  55°,  boils  at  159° 
under  11  mm.  pressure,  forms  an  additive  compound  with  chlorine,  and 
is  hydrolysed  readily  by  water,  forming  3  : 5-dichlorosalicylic  acid. 

G.  Y. 

Action  of  Phosphorus  Pentachloride  and  Trichloride  on 
3-Chlorosalicylic  Acid.  Richard  Anschutz  and  Richard  Anspach 
( Annalen ,  1906,  346,  312 — 317.  Compare  preceding  abstracts). — 
3-Chlorosalicylic  acid  melts  at  180°  (178°:  Varnholfc,  Abstr.,  1887, 
945).  3-Chlorosalicylic  chloride,  OH*CfiH3Cl'COCl,  prepared  by  boil¬ 
ing  the  acid  with  phosphorus  pentachloride  in  light  petroleum  solution 
in  a  reflux  apparatus,  crystallises  in  long,  white  needles,  melts  at 
62 — 63°,  and  is  readily  soluble  in  ether,  glacial  acetic  acid,  benzene, 
chloroform,  and  carbon  tetrachloride.  The  methyl  ester,  prepared  by 
the  action  of  methyl  alcohol,  melts  at  38°  (83° :  Yarnholt,  loc.  cit .)  ; 
the  ethyl  ester,  0H‘C6H3Cl*C02Et,  crystallises  from  alcohol  in  long, 
flat  needles  and  melts  at  21°,  forming  a  sti’ongly  refractive  oil  with  an 
aromatic  odour,  which  boils  at  147°  under  12  mm.  or  at  269 — 270° 
under  the  ordinary  pressure.  The  anilide,  OH’CgHgCl’CO’NHPh, 
crystallises  from  alcohol  in  white,  silvery  needles  and  melts  at 
158-5—159°. 

3-Chlorosalicylide  and  poly-3-chlorosalicylide  are  formed  together 
with  hydrogen  chloride  when  3-chlorosalicylic  chloride  is  heated  about 
100°  under  greatly  reduced  pressure. 

3 -Chlorosalicylide,  1  (com¬ 

pare  Anschutz,  Abstr.,  1893,  i,  165),  is  obtained  as  a  white,  volu¬ 
minous  powder,  melts  at  206°,  and  is  readily  soluble  in  chloroform. 

Poly-3-chlorosalicylide,  (C7H302Cl)a;,  separates  from  xylene  as  a  hard 
crust,  melts  at  about  330°,  and  is  insoluble  in  chloroform. 

CO  \ 

3-Chlorosalicylphosphorous  chloride,  C6H3C1<CL_qjO>PC1,  prepared 

by  heating  3-chlorosalicylic  acid  with  phosphorus  trichloride  in  a 
reflux  apparatus,  melts  at  about  65°,  boils  at  150°  under  12  5  mm. 
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pressure,  and  when  heated  with  phosphorus  pentachloride  yields 
6 - chloro- 2  - chlorocarboxyphenyl  dichloro-orthophosphate, 

C0Cl-C6HaCl-0-P0Cl2  or  C6H3C1<^>PC!3, 

which  boils  at  195 — 196°  under  13  mm.  pressure  and  is  readily 
hydrolysed  by  water.  G.  Y. 

Action  of  Phosphorus  Pentachloride  and  Trichloride  on 
5-Chlorosalicylic  Acid.  Richard  Anschutz  and  Richard  Anspach 
(Annalen,  1906,  346,  318—323.  Compare  preceding  abstracts). — 

5 -Chlorosalicylphosphorous  chloride,  C0H3C1<C^q£^>PC1,  formed  by  the 

action  of  phosphorus  trichloride  on  5-chlorosalicylic  acid,  melts  at 
55 — 57°,  boils  at  155 — 156°  under  14  mm.  pressure,  is  very  sensitive 
to  water,  and  when  treated  with  phosphorus  pentachloride  at  105 — 1 15° 
yields  k-chloro-2-chlorocarboxy phenyl  dichloro-orthophosphate, 
COC1-C6H3C1*OPOC12, 

which  is  formed  also  by  the  action  of  phosphorus  pentachloride  on 
5-chlorosalicylic  acid  in  light  petroleum  solution.  It  is  obtained  as  a 
colourless,  strongly  refracting  oil,  which  boils  at  183 — 184°  under 
13  mm.  pressure  and  is  easily  hydrolysed  by  moisture. 
i-Chloro-2-carboxy phenyl  dihydrogen  phosphate, 
C02H-C6H3Cl-0-P0(0H)2, 

is  formed  by  the  action  of  water  on  the  preceding  substance  in  ethereal 
solution  as  a  snow-white  powder  which  melts  at  161 — 162°,  is  hydro¬ 
lysed  to  5-chlorosalicylic  acid  when  boiled  with  water,  and  when 
heated  with  1  mol.  of  phosphorus  pentachloride  in  a  sealed  tube  at 
185 — 190°  yields  A-chloro-2-trichloromethylphenyl  dichloro-ortho¬ 
phosphate,  CC13-C6H3C1'OPOC]2.  This  melts  at  59—60°,  boils  at  197° 
under  15  mm.  pressure,  and  when  heated  with  1  mol.  of  phosphorus 
pentachloride  in  a  sealed  tube  at  210 — 220°  forms  2  :  5 -dichlorobenzo- 
trichloride,  C6H3C12'CC13,  which  boils  at  150°  under  13  mm.  pressure, 
and  on  prolonged  boiling  with  water  in  a  reflux  apparatus  is  hydro¬ 
lysed,  forming  2  :  5-dichlorobenzoic  acid.  G.  Y. 

Action  of  Phosphorus  Pentachloride  and  Trichloride  on 
3 : 5-Dibromosalicylic  Acid.  Richard  Anschutz  and  Alfred 
Robitsek  ( Annalen ,  1906,  346,  323 — 329.  Compare  preceding 

abstracts). — 3  :  5-Dibromosalicvlic  chloride,  OH,C0H2Br2’COCJ,  pre¬ 
pared  by  heatmg  3  :  5-dibromosalicylic  acid  with  phosphorus  penta¬ 
chloride  in  light  petroleum  solution  or  in  a  sealed  tube  at  100°,  forms 
hard,  yellow,  crystalline  aggregates,  melts  at  86  5°,  and  when  boiled 
with  water  yields  3  :  5-dibromosalicylic  acid.  The  ethyl  ester  prepared 
by  the  action  of  alcohol  on  the  acid  chloride  is  identical  with  Freer’s 
ester  (Abstr.,  1893,  i,  66)  ;  it  crystallises  in  glistening,  rhombic  plates 
[a  :  b  :  c  =  0-928715  :  1  :  0-519089].  The  anilide, 
OH*CriH2Br2*CO*NHPh, 

crystallises  from  alcohol  in  glistening  needles  and  melts  at  139 — 140°. 
4  :  6-Dibromo-2-trichlorome/.hylphenyl  dichloro-orthophosphate, 
CCl3-C6H2Br2*0*P0Cl2, 

formed  by  heating  3  :  5-dibromosalicylic  acid  with  2  mols.,  or  the  acid 
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chloride  with  1  mol.,  of  phosphorus  pentachloride  in  a  sealed  tube  at 
100°,  crystallises  in  large,  colourless  plates  and  melts  at  129 — 130°. 

3:5 -Dibromosalicylide,  (C7H202Br2)4,  is  prepared  by  slowly  heating 
3  : 5-dibromosalicylic  chloride  above  its  melting  point  under  12  mm. 
pressure ;  it  separates  from  a  mixture  of  chloroform  and  alcohol  as  a 
white,  flocculent  mass,  becomes  vitreous  at  220°,  melts  at  230°,  and 
when  slowly  heated  resolidifies  at  245 — 260°,  forming  a  poly- 3  :5 -di- 
bromosalicylide ,  (C7H202Br2)a;,  which  is  obtained  as  a  white  powder, 
melts  and  decomposes  above  285°,  is  only  sparingly  soluble  in  xylene,  is 
insoluble  in  other  organic  solvents  or  aqueous  alkali  hydroxides,  and 
is  not  identical  with  the  isomerisation  product  formed  slowly  from 
dibromosalicylide  at  the  ordinary  temperature. 

CO 

3  :  5 -Dibromosalicylphosphorous  chloride ,  C0H2Br2<\_Q£^>PCl,  melts 

at  75 — 76°,  boils  at  210°  under  12  mm.  pressure,  forms  an  additive 
compound  with  chlorine,  fumes  in  contact  with  air,  and  reacts 
violently  with  water,  being  hydrolysed  to  3  : 5-dibromosalicylic  acid. 

G.  Y. 

Action  of  Phosphorus  Pentachloride  and  Trichloride  on 
3  : 5-Di-iodosaliCylic  Acid.  Richard  Anschutz,  Alfred  Robitsek, 
and  Fritz  Schmitz  ( Annalen ,  1906,  346,  330 — 335.  Compare  pre¬ 
ceding  abstracts). — 3  :  5 -Di-iodosalicylic  chloride ,  OH*C6H2I2‘COCl,  is 
prepared  by  heating  3  :  5-di-iodosalieylic  acid  with  1  mol.  of  phosphorus 
pentachloride  in  benzene  solution  at  60° ;  it  forms  yellow,  crystalline, 
nodular  aggregates,  melts  at  97 — 98°,  does  not  react  with  phosphorus 
oxychloride  at  100°,  and  is  hydrolysed  rapidly  when  heated  with  water. 

The  methyl  ester ,  0H*C6H2I2,C02Me,  formed  by  the  action  of  methyl 
alcohol  on  the  acid  chloride,  melts  at  110°  and  boils  and  decomposes 
partially  at  221°  under  17  mm.  pressure.  The  ethyl  ester,  C9H803I2, 
crystallises  in  glistening,  rhombic  leaflets,  melts  at  133°,  and 
decomposes  above  200°  when  heated  under  reduced  pressure.  The 
anilide,  OH’CgH^'CO'ISrHPh,  melts  and  decomposes  at  173'5°. 

When  heated  above  its  melting  point  under  15  mm.  pressure, 
3  :  5-di-iodosalicylic  chloride  forms  two  di-iodosalicylides.  a-3  :  5-Di- 
iodosalicylide,  (C7H202I2)a;,  separates  from  a  mixture  of  chloroform 
and  alcohol  as  a  white,  flocculent  mass,  becomes  vitreous  at  120°,  melts 
at  about  145°,  is  readily  soluble  in  chloroform  or  xylene,  and 
decomposes  liberating  iodine  when  exposed  to  light. 

fi-'d  :  5- Di-iodosalicylide,  (C7H202I2)a;,  formed  chiefly  at  150°,  crystal¬ 
lises  from  xylene  as  a  white  crust,  melts  at  101°,  and  is  insoluble  in 
chloroform. 

4  :  Q-Di-iodo-2-trichloromethylphenyl  dichloro-orthophosphate, 

CCl3-C6tI2I2-0-P0Cl2, 

prepared  by  heating  3  :  5-di-iodosalicylic  acid  with  2  mols.  of  phosphorus 
pentachloride  in  a  sealed  tube  at  100°  for  ten  hours,  crystallises  from 
light  petroleum  in  large,  stellate  aggregates,  melts  at  126°,  and  is 
hydrolysed  to  3  : 5-di-iodosalicylic  acid  when  boiled  with  water. 

CO 

3 : 5 -Di-iodosalicylphosphorous  chloride,  C6H2I2<^_q_£/>PC1,  formed  by 
heating  3  : 5-di-iodosalicylic  acid  with  an  excess  of  phosphorus 
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trichloride,  melts  at  126°,  decomposes  when  heated  under  reduced 
pressure,  and  is  hydrolysed  readily  by  water.  G.  Y. 

Action  of  Phosphorus  Pentachloride  and  Trichloride  on 
Nitro-  and  Halogen-nitro-salicylic  Acids.  Richard  Anschutz, 
Everhard  Weber,  Julius  Sieben,  and  Richard  Anspach  { Anncilen , 
1906,  346,  336 — 340.  Compare  preceding  abstracts). — 3  :  5-Dinitro- 
salicylic  chloride,  0H'C6H2(N02)2*C0C1,  is  prepared  by  the  action  of 
phosphorus  pentachloride  on  3  :  5-dinitrosalicylie  acid  in  light  petroleum 
solution ;  it  crystallises  from  a  mixture  of  benzene  and  light  petroleum 
in  small,  thin  needles,  melts  at  69 — 70°,  and  reacts  with  methyl  and 
ethyl  alcohols,  forming  the  esters  which  melt  at  125°  and  98°  respec¬ 
tively  (Cahours,  Annalen ,  1849,  69,  230,  235),  and  are  formed  also 
by  the  action  of  methyl  and  ethyl  alcohols  on  the  products  of  the 
reaction  of  the  acid  chloride  with  methyl  and  ethyl  sodiomalonates. 
When  heated  to  70 — 80°,  the  acid  chloride  evolves  hydrogen  chloride 
and  yields  an  impure  3  : 5 -dinitrosalicylide,  (C7H206N2)a;,  which  is 
obtained  as  a  greyish-yellow  powder,  melts  at  150 — 155°,  is  hydrolysed 
by  cold  water  forming  3  : 5-dinitrosalicylic  acid,  and  when  treated 
with  ethyl  alcohol  in  chloroform,  solution  forms  ethyl  3  : 5-dinitro- 
salicy'late. 

3 -Nitrosalicylic  chloride ,  OH* C0H3(NO2) •  COOl,  formed  in  the  same 
manner  as  the  3  :  5-dinitro-acid  chloride,  crystallises  from  a  mixture  of 
benzene  and  light  petroleum  in  sheaves  of  large,  long  plates,  melts  at 
59 — 61°,  and  is  hydrolysed  to  3-nitrosalicylic  acid  when  boiled  with 
water. 

5-Chloro-3-nitrosalicylic  chloride,  0H’C6H2C1(N02)'C0C1,  formed 
from  5-chloro-3-nitn  salicylic  acid  melting  at  163°,  could  not  be  purified 
from  phosphorus  pentachloride  ;  when  treated  with  alcohol,  it  yields 
the  ethyl  ester,  melting  at  90 — 91°. 

5-Bromo-3-?iitrosalicylic  chloride ,  0H*C6H2Br(N02)*C0Cl,  separates 
from  a  mixture  of  benzene  and  light  petroleum  in  stout,  yellow  crystals 
and  melts  at  56 -5°. 

3-Bromo-b-nitrosalicylic  chloride,  C7H304NClBr,  forms  stout,  white 
crystals  and  melts  at  95 — 96°.  G.  Y. 

Action  of  Phosphorus  Pentachloride  and  Trichloride  on 
/3-Cresotic  Acid  [2-Hydroxy-m-toluic  Acid ;  3-Methylsalicylic 
Acid].  Richard  Anschutz,  Ernst  Schroeder,  Everhard  Weber, 
and  Richard  Anspach  ( Annalen ,  1906,  346,  341 — 349.  Compare 
preceding  abstracts). — 2-IIydroxy-m-toluoyl  chloride,  OH*C6H3Me*COCl, 
prepared  by  the  action  of  phosphorus  pentachloride  on  2-hydroxy-m- 
toluic  acid  in  light  petroleum  solution,  solidifies  in  a  freezing  mixture 
and  melts  at  27 — 28°.  Silver  2-hydroxy-m-toluate,  0H'C6H3Me*C02Ag, 
forms  a  white,  granular  powder,  which  blackens  slowly  on  exposure 
to  light.  The  amide,  OH’C6H3Me*CO*NH2,  crystallises  from  dilute 
alcohol  in  small,  dull,  white  needles  and  melts  at  112°;  the  anilide, 
OtL*C6H3Me*CO*NHPh,  crystallises  in  sheaves  of  needles  and  melts 
at  123°;  the  piperidide,  OH*C6H3Me*CO‘C5H10N,  forms  monoclinic 
plates  [a  :  6  :  c=  P34217  : 1  :  P88072  ;  /3=77°29,5/]  and  melts  at  53°. 
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3-Methylsalicylphosphorous  chloride,  C6H3Me<^Q_£>PCl,  prepared  by 

boiling  2-hydroxy-m-toluic acid  with  phosphorus  trichloride  in  xylene  solu¬ 
tion  in  a  reflux  apparatus,  melts  at  36— 37°,  boils  at  143  6 — 144°  under 
14  mm.  pressure,  and  when  heated  with  phosphorus  pentachloride  forms 
3-chlorocarboxy-o-tolyl  dichloro-orthophosphate,  COC1*  C6  H3Me  •  0  •  P0C12 , 
which  is  formed  also  by  the  action  of  chlorine  on  the  fused  phosphorous 
chloride.  it  is  obtained  as  a  transparent  liquid,  which  boils  at 
185*6 — 186*2°  under  12  mm.  pressure  and  is  hydrolysed  by  moisture. 

3 -Methylsalicylphosphoric  chloride  dibromide, 

COBr-C6H3Me-(>POClBr 

or  COCPCgl^Me'O’POBrg,  prepared  by  the  action  of  bromine  on  the 
phosphorous  chloride,  is  obtained  as  a  transparent  oil  which  boils  at 
200 — 202°  under  15  mm.  pressure,  is  very  unstable,  and  forms 
2-hydroxy-ra-toluic  acid  when  boiled  with  aqueous  sodium  hydroxide. 

3  -  Trichloromethyl-o-tolyl  dichloro-orthophosphate, 

CC18  •  C6  H  3M  e  •  U  *  POClj, 

prepared  by  boiling  2-hydroxy-m-toluic  acid  with  2  mols.  of  phosphorus 
pentachloride  in  carbon  tetrachloride  solution  in  a  reflux  apparatus, 
crystallises  in  prismatic  plates,  melts  at  80°,  boils  at  199*4 — 199*8° 
under  13  mm.  pressure,  and  is  hydrolysed  readily  by  water  in  ethereal 
solution,  forming  3-carboxytolyl  dihydrogen  phosphate , 
C02H*C6H3Me*0*P0(0H)2 ; 

this  is  a  white,  crystalline  substance  and  melts  at  148 — 149° 

G.  Y. 


Action  of  Phosphorus  Pentachloride  and  Trichloride  on 
m-Cresotic  Acid  (3-Hydroxy-p-toluic  Acid;  4-Methylsalicylic 
Acid).  Richakd  Anschutz  and  Ernst  Schroeder  ( Annalen ,  1906, 
346,  349 — 353.  Compare  preceding  abstracts). — i-Chlorocarboxy-?>- 
tolyl  dichloro-orthophosphate,  C0Cl*C6H3Me*0*P0Cl2,  formed  by  the 
action  of  phosphorus  pentachloride  on  3-hydroxy-j»-toluic  acid  or  by 
the  action  of  chlorine  or  phosphorus  pentachloride  on  4-methylsalicyl- 
phosphorous  chloride,  is  obtained  as  a  clear,  strongly  refracting,  viscid 
liquid,  which  boils  at  184*6  — 185*4°  under  12  mm.  pressure,  and,  when 
heated  with  phosphorus  pentachloride  in  a  sealed  tube  at  165 — 170°, 
yields  4 -trichlorornethyl-3-tolyl  dichloro-orthophosphate, 
CCl3*C6H3Me*0*P0Cl2; 

this  could  not  be  purified  from  accompanying  substitution  products. 

4:-Chlorocarboxy-'d-tolyl  metaphosphate,  C0Cl*C6H3Me*0'P02,  prepared 
by  carefully  heating  the  dichloro-orthophosphate  with  anhydrous 
oxalic  acid  and  distilling  the  product  under  reduced  pressure,  crystal¬ 
lises  in  long  plates,  melts  at  about  77°,  and  boils  at  195*4 — 196*2° 
under  14  mm.  pressure. 

i-Carboxy-3-tolyl  dihydrogen  phosphate,  C02H,C6H3Me*0*P0(0H)2, 
formed  by  the  action  of  water  on  the  dichloro-orthophosphate,  melts 
at  150°. 

c  0 

4 -Methylsalicylphosphorous  chloride,  C6H3Me<Cl_Q_^>PCl,  prepared  by 
heating  3 -hydroxy-jo- toluic  acid  with  phosphorus  trichloride  in  xylene 
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solution  in  a  reflux  apparatus,  forms  a  white,  crystalline  mass,  melts 
at  45°,  and  boils  at  150 — 151°  under  13  mm.  pressure. 

4 - Metliylsalicylphosphoric  chloride  dibromide,  COCPCgHgMe’O'POB^ 

or  COBr'OgHgMe’O'POCIBr,  prepared  by  the  action  of  bromine  on 
4-methylsalicylphosphorous  chloride,  is  obtained  as  a  clear,  viscid 
liquid,  which  soon  becomes  yellow,  boils  at  202 — 203°  under  13  mm. 
pressure,  and  is  readily  hydrolysed  by  moisture.  G.  Y. 

Action  of  Phosphorus  Pentachloride  and  Trichloride  on 
jt>Cresotic  Acid  (5-Methylsalicylic  Acid ;  4-Hydroxy-m-toluic 
Acid).  Richard  Anschutz  and  Ernst  Schroeder  ( Annalen ,  1906, 
346,  354 — 357.  Compare  preceding  abstracts). — 2-Chlorocarboxy-~p- 
tolyl  dichloro-orthophosphate,  COCPCgHgMe'OPOClg,  formed  by  the 
action  of  phosphorus  pentachloride  on  4-hydroxy-?»-toluic  acid  or  of 
phosphorus  pentachloride  or  chlorine  on  5-methylsalicylphosphorous 
chloride,  is  obtained  as  a  transparent,  strongly  refracting  liquid,  which 
boils  at  185°  under  12  mm.  pressure,  yields  4-hydroxy-m-toluic  acid 
when  boiled  with  water,  and  when  heated  with  phosphorus  penta¬ 
chloride  in  a  sealed  tube  at  165 — 170°  forms  a  mixture  of  products 
boiling  at  183 — 225°  under  13  mm.  pressure. 

2-Chlorocarboxy-^-tolyl  metaphosphate ,  COCl*C6H3Me*OP02,  formed 
by  the  action  of  anhydrous  oxalic  acid  or  the  dichloro-orthophosphate, 
crystallises  from  ether  in  plates,  melts  at  88°,  and  boils  at  185 — 186° 
under  14  mm.  pressure. 

2-Carboxy-Tp-tolyl  dihydrogen  phosphate ,  C  02H  •  C6H,Me  •  0  •  P  0  ( OH )  2 , 
forms  a  white,  crystalline  mass  and  melts  at  1 39*5 — 140-4°. 

CO 

5- Methylsalicylphosphorous  chloride ,  C6H3Me<^_Qj£>PCl,  melts  at 

61°,  boils  at  145 '6 — 146 '4°  under  12  mm.  pressure,  and  reacts  with 
bromine  forming  5 -methylsalicylphosphoric  chloride  dibromide, 
C0Cl*C6H3Me*0*P0Br2 

or  COBr'CgHgMe'O’POCIBr,  which  solidifies  in  a  freezing  mixture 
and  melts  in  the  hand  to  a  transparent  oil  boiling  at  205 — 207°  under 
15  mm.  pressure;  it  is  easily  hydrolysed  by  water.  G.  Y. 

Action  of  Phosphorus  Pentachloride  and  Trichloride  on 
2-Hydroxyuvitic  Acid.  Richard  Anschutz  and  Alfred  Robitsek 
{Annalen,  1906,  346,  357 — 360.  Compare  preceding  abstracts). — 
2 -Hydroxy  unity  l  dichloride ,  OH*C6H2Me(COCl)2  [OH  :  Me  :  COC1 :  COC1 
—  2:3:1  :  5],  prepared  by  the  action  of  phosphorus  pentachloride  on 
2-hydroxyuvitic  acid  in  light  petroleum  solution,  crystallises  in  sheaves 
of  colourless  needles,  melts  at  67 — 68°,  decomposes  when  distilled 
under  reduced  pressure,  is  moderately  stable  when  exposed  to  air,  and 
is  hydrolysed  when  heated  with  water.  The  dimethyl  ester,  formed  by 
the  action  of  methyl  alcohol  on  the  dichloride,  melts  at  132°  (128°  : 
Jacobsen,  Abstr.,  1881,  431)  ;  the  diethyl  ester,  OHTC6H2Me(CO2Et)0, 
crystallises  from  light  petroleum  in  colourless  needles  and  melts  at 
62°.  The  dianilide,  OH*C6H2Me(CO*NHPh)2,  crystallises  in  trans¬ 
parent  prisms  which  soon  become  opaque  and  melts  at  238°. 

The  action  of  phosphorus  trichloride  on  2-hydi  oxyuvitic  acid  leads  to 
the  formation  of  an  extremely  hygroscopic,  colourless,  viscid  oil,  which 
reacts  energetically  with  water,  forming  2-hydroxyuvitic  acid.  G.  Y. 

TO  TO  2 
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Action  of  Phosphorus  Pentachloride  on  l-Hydroxy-2-Naph- 
thoic  Acid.  Richard  Anschutz,  Everhard  Weber,  and  Karl 
Runkel  ( Annalen ,  1906, 346,  360 — 381.  Compare  preceding  abstracts; 
Wolffenstein,  Abstr.,  1887,  963  ;  1888,  714). — After  purification  by 
conversion  into  the  ammonium  salt  and  precipitation  by  hydrochloric 
acid,  l-hydroxy-2-naphthoic  acid  melts  at  191 — 192°  (187°  :  Schmidt 
and  Burkhardt,  Abstr.,  1888,  59).  \-Hydroxy-2-iiaphthoyl  chloride, 
OH*C10K6'COC1,  formed  by  the  action  of  phosphorus  pentachloride  on 
the  acid  in  light  petroleum  solution,  crystallises  in  long,  yellow  needles, 
melts  at  85  —  86°,  and  when  treated  with  ammonia  in  ethereal  solution 
yields  the  amide  OH*C10H6*CONH2,  which  forms  yellow,  granular 
crystals  and  melts  at  202°.  The  amlide ,  OH’CjgHg'CO'NHPh,  forms 
white,  glistening  crystals  and  melts  at  154°. 

The  chief  part  of  this  paper  consists  of  a  resume  and  discussion  of 
the  results  described  in  this  and  the  preceding  papers.  G.  Y. 

3  :  6-Dibromo-2'-dimethylaminobenzoylbenzoic  Acid,  the 
Corresponding  Diethyl  Compound,  and  their  Derivatives. 
Emile  Severin  ( Compt .  rend.,  1906, 142,  1274 — 1276.  Compare  Abstr., 
1900,  i,  296,  450,  598). — 3  :Q-l)ibromo-2'-dimethylaminobenzoylbenzoic 
acid,  NMe^CgH^CO’CgHgBr^COgH,  prepared  by  Haller  and  Guyot’s 
method  (compare  Abstr.,  1894,  i,  602)  from  1  :  4-dibromophthalic  acid 
(Guareschi,  Abstr.,  1888,  1300),  crystallises  from  alcohol  in  magnificent 
citron-yellow  plates  and  melts  at  249° ;  the  acetate  (mixed  anhydride) 
crystallises  from  benzene  and  alcohol  in  brilliant  plates  and  melts  at 
195°;  the  methyl  ester  prepared  by  the  action  of  sodium  methoxide  on 
the  acetate  foims  white,  highly  refractive  crystals  which  melt  at  180°; 
the  ethyl  ester,  similarly  prepared,  melts  at  173°;  the  m£roso-derivative 
NO’NMe/CgHg'CO’CgHgBrg’COgH,  prepared  by  the  action  of  sodium 
nitrite  on  the  original  acid,  forms  pale  yellow  needles  which  melt  at 
165°. 

3  :  Q-Dibromo-2'-dimethylaminobenzylbenzoic  acid, 
NMe2-C6H4-CH2-C6H2Br2-C02H, 

obtained  by  reducing  the  corresponding  benzoylbenzoic  acid,  crystallises 
with  difficulty,  melts  at  253°,  and  is  converted  into  1  -dimethylamino  - 

CO 

5  :  8 -dibromoanthraquinone,  CtiH2Br2'\QQ^>CgH3*NMei,,  by  the  pro¬ 
longed  action  of  concentrated  sulphuric  acid  at  66° ;  this  compound 
forms  bronze-red  needles  and  melts  at  218°. 

3  :  Q-Dibromo-2'-diethylaminobenzoylbenzoic  acid, 
NEt2-C6H4*C0*C6H2Br2-002H, 

forms  yellow  plates  and  melts  at  221°;  the  acetate  forms  white  plates 
and  melts  at  159°,  and  the  methyl  ester  forms  refractive  crystals  and 
melts  at  186°.  M.  A.  W. 

Formation  of  Unsaturated  Ketolactones  from  afi  Diacyl- 
carboxylic  Esters.  Walther  Borsche  and  Albert  Fels  (Ber.,  1906, 
39,  1809 — 1818). — Ethyl  acetophenoneacetoacetate  (Paal,  Abstr.,  1883, 
598)  is  quantitatively  obtained  from  ethyl  sodioacetoacetate  and  w-bromo- 
acetophenone  in  ethereal  solution.  When  heated  with  sodium  ethoxide, 
or  when  distilled,  the  ester  yields  Paal's  dehydroacetophenone-acetone- 
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carboxylic  acid  (Abstr.,  1885,  248),  which,  from  its  general  behaviour 
and  from  its  resemblance  to  Knorr’s  acetylangelicalactone  (Abstr., 
1899,  i,  194 ;  compare  also  Abstr.,  1889,  384  ;  1897,  i,  63),  the  author 
concludes  to  be  the  lactone  of  y-hydroxy-a-acetyl-y-phenyl-A^-butenoic 


acid, 


CHAc*CO 
CH— CPh 


>0. 


It  reduces  ammoniacal  silver  solutions,  is  soluble 


in  alkali  carbonates,  develops  a  greenish-blue  coloration  with  ferric 
chloride,  and  is  reconverted  into  the  parent  substance  by  boiling 
alcohol.  By  benzoylation  in  pyridine,  a  benzoate  is  obtained, 
which  separafes  from  alcohol  in  long,  rose-red  needles,  melts  at 
160 — 161°,  and  is  converted  by  phenylhydi  azine  in  alcoholic  solution 
into  the  phenylhydrazone  of  the  original  lactone,  which  crystallises  in 
golden-yellow  needles  and  melts  at  168°.  The  semicarbazone  melts  and 
decomposes  at  264°.  C.  S. 


Synthetical  Experiments  with  Ethyl  Benzoylacetonyl- 
acetate.  Walther  Borsche  and  Albert  Pels  ( Ber .,  1906,  39, 
1922 — 1929). — Ethyl  benzoylacetonylacetate,  CH2Ac*CHBz*C02Et,  is 
prepared  by  heating  ethyl  sodiobenzoylacetate  with  iodoacetone  in 
alcoholic  solution  ;  it  is  obtained  as  a  dark-coloured,  heavy  oil,  which 
decomposes  when  distilled,  forming  ethyl  phenuvate, 

C(co2Et):cPh 

■  •II  l'M,.  ^  ’ 

which  distils  at  193 — 194°  under  20  mm.  pressure,  and  on  hydrolysis 
yields  phenuvic  acid  (compare  Paal,  H abilitations-schrift,  Wurzburg, 
1890).  On  elimination  of  carbon  dioxide,  this  acid  yields  2-phenyl-5- 
methylfuran. 


CH  -CPh 

l-Phenyl-A1-cyc^opentene-3-one,  '  2 _  ^>CH  is  formed  together 

Cy.ti.  2  vO 

with  benzoic  and  lsevulic  acids  when  ethyl  benzoylacetonylacetate  is 
boiled  with  2  per  cent,  aqueous  sodium  hydroxide  ;  it  is  identical  with 
Baal’s  dehydrophenacylacetone  (Abstr.,  1884,  1177).  The  action  of 
2  per  cent,  alcoholic  potassium  hydroxide  on  ethyl  benzoylacetonyl¬ 
acetate  at  the  ordinary  temperature  leads  to  the  formation  of  phenacyl- 
acetone,  which  is  isolated  as  the  4 -phenylsemicarbazone,  C25H2602N6, 
crystallising  in  white  needles  and  melting  at  194 — 195°.  When  heated 
with  dilute  hydrochloric  acid,  ethyl  benzoylacetonylacetate  yields  ethyl 
phenuvate,  which  is  hydrolysed  and  partially  decomposed,  yielding 
2-phenyl-5-methylfuran,  together  with  a  small  amount  of  phenyl- 
cycZopentenone. 

The  action  of  ammonia  on  ethyl  benzoylacetonylacetate  leads  to  the 
formation  of  ethyl  y-amino-a-benzoyl-&.P-pentenoate, 

NH2-CMe:CH-CHBz-C02Et, 

which  readily  changes  into  ethyl  2-phenyl-5-methylpyrrole-3-carboxylate, 
C4NH2MePh'C02Et.  The  action  of  aniline  on  ethyl  benzoylacetonyb 
acetate  leads  to  the  formation  of  1 :2-diphenyl-5-methylpyrrole-3-carboxyl- 
ate,  C4NHMePh2’C02Et,  which  crystallises  in  glistening  needles  and 
melts  at  ISS’S0.  The  acid,  C18H150.2N,  crystallises  in  glistening, 
silvery  leaflets  and  melts  and  decomposes  at  267°,  forming  carbon 
dioxide  and  1  :  2-diphenyl-5-methylpyrrole. 
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Ethyl  benzoylacetonylacetate  reacts  -with  semicar bazide  in  alcoholic 
solution,  forming  a  product,  C15Hl703N3,  which  crystallises  in  white 
needles,  melts  at  224 — 226°,  and  is  readily  soluble  in  hot  alcohol, 
together  with  a  small  quantity  of  the  sparingly  soluble  semicarbazone 
of  the  ketone,  which  melts  at  255 — 260°. 

The  product,  C26H2802N4,  of  the  condensation  of  ethyl  benzoyl¬ 
acetonylacetate  with  plienylhydrazine  crystallises  in  glistening  needles 
and  melts  and  decomposes  at  139 — 140°.  G.  Y. 


Methyl  4-Aminophthalate  and  Certain  of  its  Acyl  Deriv¬ 
atives.  Marston  T.  Bogert  and  Roemer  R.  Renshaw  ( J .  Amer. 
Chem.  Soc.,  1906,  28,  617—624). — Methyl  4-aminophthalate, 
NH2-C6H3(C02Me)2, 

obtained  by  the  reduction  of  methyl  4-nitrophthalate,  crystallises  in 
alcohol  or  benzene  in  white,  lustrous  plates,  and  from  water  in  long, 
hexagonal  prisms,  melts  at  84°  (corr.),  and  is  soluble  in  alcohol, 
acetone,  or  chloroform,  and  slightly  so  in  hot  water,  carbon  tetra¬ 
chloride,  or  ether.  The  hydrochloride  forms  a  crystalline  mass. 

By  the  action  of  glacial  formic  acid  on  the  ester,  the  compound, 
C6H3(C02Me)2*NH-CH!N,C(.H3(C02Me)2,  is  obtained,  which  forms 
nearly  colourless,  microscopic  crystals,  melts  at  179°  (corr.),  and  is 
soluble  in  alcohol,  hot  ethyl  acetate,  acetone,  or  benzene.  Methyl 
4-acetylaminophthalate,  NHAc*C6H3(C02Me)2,  obtained  by  the  action  of 
acetic  anhydride  on  the  ester,  crystallises  in  small,  colomdess  plates 
and  melts  at  136  5°  (corr.).  The  corresponding  propionyl  derivative 
crystallises  in  long,  thin,  colourless  needles  and  melts  at  110-5°  (corr.). 
The  iso butyryl  derivative  forms  long,  thin,  colourless  needles  and 
melts  at  122 — 123°  (corr.).  The  benzoyl  derivative  forms  colourless 
needles  and  melts  at  132 — 132'50  (corr.).  The  m -nitrobenzoyl  derivative 
crystallises  in  nearly  colourless  scales  and  melts  at  147°  (corr.).  The 
p- nitrobenzoyl  derivative  crystallises  from  alcohol  in  small,  yellow  flakes 
and  melts  at  202°  (corr.). 

Methyl  4-urethanophthalate,  C6H3(C02Me)2,NH*C02Et,  separates  from 
boiling  water  in  long  needles  and  melts  at  122°  (corr.).  Methyl  4- 
phenyluraminophthalate,  CeH3(C02Me)2,NH*C0’NHPh,  forms  micro¬ 
scopic  needles  and  melts  at  138°  (corr.). 

Methyl  4-ethyloxalylaminophthalate,  C6H3(C02Me)2*NH*C0*C02Et, 
obtained  by  the  action  of  ethyl  oxalate  on  the  ester,  crystallises  in 
small,  white  flakes  and  melts  at  12T5°  (corr.).  Methyl  oxalyl-4- 
aminophthalate,  C202[NH‘C6H3(C02Me)2]2,  obtained  as  a  white  pre¬ 
cipitate  in  the  preparation  of  the  preceding  compound,  melts  at 
239°  (corr.).  Th e  phthalarnic  acid,  C6H3(C02Me)2*NH,C0,C6H4,C02H, 
forms  microscopic  crystals  and  melts  at  166 — 167°  (corr.) ;  its  silver 
salt  is  described.  The  corresponding  succinamic  acid  crystallises  from 
water  in  colourless  needles,  melts  at  173°  (corr.),  and  loses  water  with 
probable  formation  of  the  imide ;  the  silver  salt  is  described.  4- 

CO 

Aminophthalanil,  NH2*C6H3<^Q^>NPh,  obtained  by  boiling  methyl 

4-aminophthalate  with  aniline,  crystallises  in  long,  yellow  needles  and 
melts  at  205 -5°  (corr.).  E.  G. 
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Synthesis  of  Ethyl  Tetrahydroquinonedicarboxylate. 

Hypolyt  Trephilieff  ( Ber .,  1906,  39,  1863 — 1864). — AVhen  ethyl 
sodioacetoacetate  (1  mol.)  and  ethyl  y-bromoacetoacetate  react  in 
ethereal  solution,  a  yellow,  crystalline  substance  is  obtained,  which  is 
Duisberg’s  ethyl  tetrahydroquinonedicarboxylate  (Abstr.,  1882,  1192). 


Benzaldehyde  Derivatives  of  Sugars  and  G-lucosides. 

William  Alberda  van  Ekenstein  and  Jan  J.  Blanksma  (Bee.  trav. 
chim.,  1906,  25,  153 — 161.  Compare  Lobry  de  Bruyn  and  Alberda 
van  Ekenstein,  Abstr.,  1899,  i,  661 ;  1900,  i,  619  ;  1902,  i,  745  ;  and 
Schiff,  Abstr.,  1888,  572). — These  products  are  obtained  usually  by 
mixing  the  sugar  with  benzaldehyde  and  adding  phosphoric  oxide 
gradually  with  constant  stirring.  The  mixture  is  set  aside  for  some 
time  and  then  poured  into  water,  when  the  condensation  product 
separates  usually  as  a  crystalline  powder,  which  is  recrystallised  from 
hot  methyl  alcohol  or  from  chloroform.  None  of  the  products  reduce 
Fehling’s  solution,  and  all  are  hydrolysed  into  their  generators  by 
boiling  with  dilute  sulphuric  acid. 


__  /BCH-OCH-CHVO 

Dioenzyhaenearabmose,  C7H6<W  I _ I  _  >  __  ,  melts  at 

U'Eri  “t/xi'U 

154°,  has  [  a]D  +  26-8°  in  methyl  alcohol  (showing  no  mutarotation),  and 
is  not  acted  upon  by  emulsin  at  35°.  The  number  of  benzylidene 
groups  present  may  be  determined  by  boiling  a  solution  of  the  sub¬ 
stance  with  phenylhydrazine  and  dilute  sulphuric  acid  and  weighing 
the  benzaldehydephenylhydrazone  formed. 

Dibenzylidenexylose  melts  at  130°,  has  [a]D  +  37’5°.  Dibenzylidene- 
rhamnose  melts  at  128°,  has  [a]D  +  56-3°,  and  is  hydrolysed  with 
difficulty  by  dilute  sulphuric  acid. 

Amorphous  dibenzylidene  derivatives  of  dextrose,  mannose,  galac¬ 
tose,  lsevulose,  and  sorbose  were  obtained,  possibly  mixed  with  mono- 
benzylidene  derivatives.  The  crude  products  react  with  acetic 
anhydride,  forming  monoacetyl  derivatives.  Glucosides  condense 
readily  with  benzaldehyde  when  heated  with  it  in  presence  of  anhydrous 
sodium  sulphate.  The  products  do  not  reduce  Fehling’s  solution,  and 
are  hydrolysed  by  boiling  with  dilute  sulphuric  acid. 

Benzylidene-a-methylglucoside  crystallises  from  boiling  water,  melts 
at  158°,  and  has  [a]D  +  85°  in  aqueous  solution.  Benzylidene- fi-methyl- 
glucoside  melts  at  194°,  has  [a]D  -75°  in  methyl  alcohol,  and  is  not 
acted  on  by  emulsin.  a-Methylmannoside  gives  rise  to  both  a 
mono-  and  a  di-benzylidene  derivative.  The  first  melts  at  110°,  is 
slightly  kevorotatory,  and  readily  soluble  in  water  ;  the  second  melts 
at  178°  and  has  [a]D  -  5°  in  chloroform.  Benzylidene-a-methylgalacto- 
side  melts  at  152°  and  has  [a]D  +  12070  in  methyl  alcohol. 

Benzylidenesalicin  crystallises  from  methyl  alcohol,  melts  at  187°, 
and  has  [a]D  -  48-3°  in  acetone.  Benzylidenearbutin  melts  at  218° 
and  has  [_ ot ]D  -  24-2°  in  methyl  alcohol. 

Di-^-toluylidenearabinose,  produced  by  condensation  in  presence  of 
phosphoric  oxide  at  the  atmospheric  temperature,  crystallises  from 
methyl  alcohol,  melts  at  164°,  and  has  [a]D  +  2-9°  in  chloroform.  The 
corresponding  xylose  derivative  melts  at  140°,  has  [a]D  +45 ’6°  in 
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acetone,  and  is  hydrolysed  with  difficulty  by  boiling  with  dilute  sul¬ 
phuric  acid.  p -Toluylidene-a-methylglucoside  melts  at  178°  and  has 
[a]D  -t-  83 ‘2°  in  methyl  alcohol.  The  corresponding  derivative  of  methyl- 
mannoside  is  a  syrup,  and  has  [a]D  +  29'5°;  that  of  a-methylgalactoside 
melts  at  146°  and  has  [a]D  +142°  in  methyl  alcohol,  and  that  of 
salicin  melts  at  144°  and  has  [a]0  -  16°  in  methyl  alcohol. 

The  product  formed  by  condensing  fi-methylglucoside  with  cumin- 
aldehyde  in  presence  of  anhydrous  sodium  sulphate,  melts  at  124° 
and  has  [<x]D  —  3  4 '8°. 

Salicylaldehyde  does  not  condense  with  sugars  in  presence  of  phos¬ 
phoric  oxide,  but  reacts  readily  with  glucosides.  The  a-methylglucoside 
mono-derivative  separates  from  warm  water  in  colourless  crystals, 
melts  at  182°  and  has  [a]D  +91'2°  in  water.  The  product  formed  with 
salicin  melts  at  163°  and  has  [a]D  —  32°  in  methyl  alcohol. 

T.  A.  H. 


Benzylidene  and  Toluylidene  Derivatives  of  Hydroxy-acids. 

Alberda  van  Ekenstein  and  Jan  J.  Blanksma  ( Rec .  trav.  chim., 
1906,  25,  162  — 164.  Compare  Alberda  van  Ekenstein,  1901,  i,  120; 
Lobry  de  Bruyn  and  Alberda  van  Ekenstein,  1899,  i,  904;  1902,  i,  76, 
and  preceding  abstract). — Dibenzylidene-ddartaric  acid, 


°7  6  X)-CH-CH-tr  7  6’ 

prepared  by  condensing  benzaldehyde  with  tartaric  acid  in  presence  of 
phosphoric  oxide,  cr\  stallises  from  methyl  alcohol  in  long,  colourless 
needles,  melts  at  145°,  has  [a]D  +128°  in  methyl  alcohol,  and  is 
hydrolysed  by  boiling  dilute  sulphuric  acid.  The  similar  condensation 
product  formed  with  tolualdehyde  crystallises  from  a  mixture  of  light 
petroleum  and  benzene,  melts  at  177°,  and  has  [a]D  +  107°  in  methyl 
alcohol.  The  ^-tartaric  acid  derivative  melts  at  166°  and  has  [a]D  -  85-8°, 
and  that  of  racemic  acid,  which  may  be  obtained  from  racemic  acid 
or  by  crystallising  together  the  ditoluylidene  derivatives  of  d-  and 
^-tartaric  acids,  melts  at  152°. 


JBenzylidenecitric  acid,  C(CH2,C02H)2<^„ _ •  „  ,  prepared  by  the 

(J  C7H6 

general  method,  crystallises  from  a  mixture  of  benzene  and  light 
petroleum  and  melts  at  178°.  The  potassium  and  sodium  salts  are 
amorphous ;  those  of  barium  and  calcium  are  slightly  soluble  in  water. 
Saccharic,  fsosaccharic,  and  gulonic  acids  also  condense  with  benz¬ 
aldehyde  in  presence  of  phosphoric  oxide.  T.  A.  H. 


Sulphonation  of  2-Chloro-5-nitrobenzaldehyde  with  Alkali 
Sulphites.  Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P. 
165613).— On  boiling  2-chloro-5-nitrobenzaldehyde  with  aqueous  alkali 
sulphites,  sulphonation  does  occur,  but  the  product  is  contaminated  with 
a  large  amount  of  diazotisable  substances.  A  quantitative  yield  of 
5-nitrobenzaldehyde-2-sulphonic  acid  is  obtained,  however,  on  heating 
an  alcoholic  solution  of  the  foregoing  aldehyde  with  sodium  sulphite, 
which  remains  in  suspension  in  this  medium.  From  the  alcoholic 
filtrate,  the  sodium  salt  of  the  sulphonic  acid  separates  on  cooling  in 
yellow  crystals.  G.  T.  M, 
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Preparation  of  Protocatechualdehyde.  Franz  Fritzsche  &  Co. 
(D.R-P,  162822). — Heliotropin  is  converted  almost  quantitatively  into 
protocatechualdehyde  by  heating  at  185 — 190°  under  12  atmospheres 
pressure  with  dilute  acids  or  atdd  metallic  salts.  The  charring  which 
is  observed  when  heliotropin  is  heated  alone  at  200°  does  not  take  place. 

C.  H.  D. 

Preparation  of  Protocatechuic  Aldehyde  from  Piperon- 
aldehyde  or  its  Chloride.  Schimmel  &  Co.  (D.R.-P.  165727). — 
Piperonaldehyde  may  be  converted  directly  into  protocatechuic  aldehyde 
by  heating  at  130°  with  sulphur  chloride  (S2C12)  until  the  evolution  of 
hydrogen  chloride  has  ceased,  then  boiling  with  water,  filtering  the 
solution  from  precipitated  sulphur,  and  extracting  the  required 
aldehyde  with  ether.  The  reactions  involved  may  be  expressed  by 
the  following  equations : 

COH-C6H3<°>CH2  +  2S2C12  = 

COH*C0H3<q>CC12  +  2HC1  +  4S ; 

COH*C6H3<q>CC12  +  2H20  =  COH-C6H3(()H)2  +  2HC1  +  C02. 

This  change  may  also  be  effected  either  with  sulphur  dichloride 
(SC12)  or  by  passing  chlorine  into  a  mixture  of  sulphur  and  piperon¬ 
aldehyde.  The  chlorination  stage  of  the  process  may  also  be  effected 
with  sulphuryl  chloride,  in  which  case  the  action  takes  place  as 
follows  : 

COH-C6H3<°>CH2  +  2S02C12  - 

2S02  +  2HC1  +  COH-C6H3<q>CC12. 

G.  T.  M. 


2-Chlorocycfohexanone  and  its  Derivatives.  Louis  Bouveault 
and  F.  Chereau  ( Compt .  rend.,  1906,  142,  1086 — 1087). — 2 -Chloro- 
cyclo hexanone  is  obtained  by  treating  cyclohexanone  or  cyc^ohexanol  in 
water  with  chlorine  in  presence  of  calcium  carbonate.  When  freshly 
prepared  it  is  a  colourless  liquid  and  boils  at  82 — 83°,  but  gradually 
solidifies,  forming  splendid  crystals,  and  melts  at  23°.  When  boiled 
with  a  strong  solution  of  potassium  carbonate  in  water,  it  passes  into  2- 
hydroxycjclohexanone.  This  sublimes  at  25°  under  reduced  pressure 
and  at  10U°  under  atmospheric  pressure,  melts  at  113°  in  a  closed  tube, 
and  is  very  soluble  in  warm  alcohol,  less  so  in  cold,  and  insoluble  in 
ether  or  light  petroleum.  The  semicarbazone  is  colourless  and  melts  at 
165°.  On  oxidation  with  permanganate,  it  furnishes  adipic  acid. 
Nitric  acid  converts  it  into  oxalic  and  succinic  acids. 

l-Methyl-Q-cyc\ohexanone,  prepared  from  2-chlorocycZohexanone  by 
the  Grignard  reaction,  boils  at  160°  under  10  mm.  pressure;  the  semi¬ 
carbazone  melts  at  195°.  1  -  Etkyl-Q-cyc\ohexanone  boils  at  65°  under  10 
mm.  pressure:  its  semicarbazone  melts  at  157°.  \-'\&oPropyl-§-cyc\o- 
hexanone  boils  at  80°  under  10  mm.  pressure.  T.  A.  H. 
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Terpenes  and  Ethereal  Oils.  LXXIX.  Compounds  of  the  cyclo- 
Hexanone  Series.  Otto  Wallach  ( Annalen ,  1906,  346,  249 — 265. 
Compare  Sabatier  and  Mailhe,  Abstr.,  1905,  i,  275). — The  properties 
of  1  :  2-,  1  :  4-,  and  1  :  3-methylcycfohexanones  are  compared.  Under 
the  conditions  described  previously  (Abstr.,  1900,  i,  590),  the  oxime  of 
1  : 2-methylcycfohexanone  is  converted  into  the  iso  oxime,  which 
crystallises  in  prisms  or  needles,  melts  at  90 — 91°,  and  forms  an  insolu¬ 
ble  hydrochloride ,  Cl7H13ON,HCl. 

1  :  4-Methylcycfohexanone,  prepared  by  Sabatier  and  Mailhe’s  method 
(. loc .  cit.),  boils  at  169 — 171°;  it  forms  a  characteristic,  yellow  dibenzyl- 

idene  derivative,  CHMe^Q^.QlQ^p^l^CO,  melting  at  98 — 99°,  and 

an  oxime  melting  at  37 — 39°  and  boiling  at  about  114°  under  14  mm. 
pressure.  The  corresponding  isooxime,  which  is  very  soluble,  yields  a 
solid  hydrochloride,  C7H]30N,HC1. 

a-isoOxime  of  1  :  3-methylcycfohexanone  (Abstr.,  1900,  i,  590), 
melting  at  104 — 105°,  must  have  the  constitution 

ch2-ch2-ch 

CHMe*CH2*CCr  ’ 

as  when  boiled  with  hydrochloric  acid  it  forms  an  amino-acid , 
lSTH2,[CH2]3*CHMe*CH2*C02H, 

which,  on  oxidation  with  alkaline  permanganate,  yields  /3-methyladipic 
acid.  The  /3-isooxime  of  1  :  3-methylcycZohexanone, 

CH2.CHMe-CH 
CH2— CH— CCK  ’ 

when  boiled  with  hydrochloric  acid,  yields  the  hydrochloride  of  the 
amino-acid,  C02H’[CH2]3'CHMe,CH2'Nn2,HCl,  which,  when  treated 
with  sodium  nitrite  and  oxidised  with  chromic  acid,  forms  y-acetyl- 
butyric  acid  ;  the  semicar bazone  of  this  melts  at  177°  (compare  Abstr., 
1904,  i,  752). 

The  oxime  of  3:5:  5-trimethylcyc^ohexanone  (Abstr.,  1902,  i,  806) 
melts  at  84 — 85°  (58°  :  Knoevenagel  and  Fischer,  Abstr.,  1897,  i,  611)  ; 
it  yields  two  isooximes  :  the  a  iso  oxime  crystallises  in  prisms  and  melts 
at  111 — 112° ;  the  more  soluble  /3-isooxime  melts  at  82 — 84°. 

In  addition  to  the  a-isooxime  melting  at  115—116°  (Abstr.,  1902,  i, 
805),  a  more  soluble  (3-isooxime ,  melting  at  106—108°,  has  been 
obtained  from  the  oxime  of  2  :  4  :  4-trimethylcycfohexanone. 

[With  Karl  Huttner  and  Johannes  Attenburg.J — The  base  boiling 
at  273°,  obtained  by  treating  1  :  3-methylcycfohexanone  with  ammonium 
formate  (this  vol.,  i,  160;  see  also  Abstr.,  1898,  i,  485;  Tutin  and 
Kipping,  Trans.,  1904,  85,  65),  consists  of  two  stereoisomeric  bases, 
which  are  separated  by  fractional  precipitation  from  the  ethereal  solu¬ 
tion  by  means  of  formic  acid,  the  formate  of  a-dimethylcyc^ohexylamine 
being  thrown  down  before  that  of  the  /2-stereoisomeride. 

a- D  im  e  thy  lay  eXohexylam  ine  is  obtained  as  an  oil,  which  boils  at  273° 
and  forms  with  water  a  solid  hydrate  ;  this  melts  at  46 — 48°  and 
liquefies,  losing  water  over  sulphuric  acid  in  a  desiccator.  The  hydro¬ 
chloride  melts  at  285°.  The  benzoyl  derivative,  N(C7H13)2Bz,  crystal¬ 
lises  from  alcohol  in  plates,  melts  at  141°,  and  has  [a]D  -34  646°;  the 
wiiroso-derivative,  C14H26OIS2,  crystallises  from  methyl  alcohol,  melts 
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at  83 — 84°,  and  has  [a]D  -  34°  ;  the  phenylcarbamyl  derivative, 
N(C7H13)2-CO*NHPh, 

melts  at  174 — 176°. 

(d-Dimetliylcyc\ohexylamine  is  obtained  as  an  oil  which  boils  at  273° 
and  does  not  form  a  hydrate;  the  hydrochloride  melts  at  211°;  the 
nitrate  and  the  nitrite  are  sparingly  soluble.  The  benzoyl  derivative 
melts  at  151°  and  has  [a]D  -1T8770;  the  m’fo’oso-derivative,  melting 
at  62 — 70°,  and  the  phenylcarbamyl  derivative,  melting  at  137 — 138°, 
have  smaller  molecular  rotations  than  the  corresponding  a-derivatives. 

G.  Y. 


Action  of  o-Nitrobenzaldehyde  on  Phenols  in  Presence  of 
Hydrogen  Chloride.  Theodor  Zincke  and  K.  Siebert  ( Ber .,  1906, 
39,  1930 — 1938.  Compare  Zincke  and  Preuntzell,  this  vol.,  i,  110; 
Schillinger  and  Wleiigel,  Abstr.,  1884,  60). — 4-Chloro-2-y>-hydroxy- 


phenylanthroxan, 


C6H3C1< 


C(C6H4-OH) 
N - 


^>0,  is  prepared  by  satu¬ 


rating  a  solution  of  o-nitrobenzaldehyde  and  phenol  in  glacial  acetic 
acid  or  methyl  or  ethyl  alcohol,  cooled  by  ice,  with  hydrogen  chloride, 
or  by  the  action  of  phosphorus  oxychloride  on  the  glacial  acetic  acid 
solution  ;  it  crystallises  in  yellow  needles,  melts  at  241°,  sublimes 
without  decomposition  when  heated  carefully,  is  readily  soluble  in 
alcohol  or  acetic  acid,  but  is  only  sparingly  so  in  ether  or  benzene, 
and  dissolves  in  aqueous  sodium  hydroxide,  forming  an  orange-yellow 
solution.  The  dilute  alcoholic  solution  becomes  strongly  fluorescent 
on  addition  of  ammonia  or  an  alkali  hydroxide.  The  acetyl  derivative, 
C]3H702C1NAc,  cryslallises  in  broad,  colourless  needles  and  melts 
at  171°. 

Reduction  of  the  anthroxan  by  hydriodic  acid  and  phosphorus  leads 
to  the  formation  of  5-chloro-2-aminoA'-hydroxybenzhydrol,  or  by  tin  and 
hydrochloric  acid  in  alcoholic  or  glacial  acetic  acid  solution  to  the 
formation  of  5-chloro-2-aminoA hydroxybenzophenol , 

nh2-c6h3ci-co-c6h4-oh. 

This  crystallises  in  glistening,  colourless  needles,  melts  at  174°,  and 
dissolves  readily  in  alcohol,  in  glacial  acetic  acid  forming  a  red,  or  in 
aqueous  alkali  hydroxides  forming  a  yellow,  solution.  The  nitrate  and 
sulphate  are  readily  soluble,  but  the  hydrochloride,  which  crystallises 
in  yellow  needles,  is  insoluble  in  dilute  acids.  The  diacetyl  derivative, 
Cl7H1404hT01,  crystallises  in  stout,  white  needles  or  leaflets  and  melts 
at  140°.  The  action  of  nitric  acid  of  sp.  gr.  15  on  the  amine  leads  to 
the  formation  of  an  unstable  product,  which  is  probably  a  mixture  of 
two  nitro-derivatives.  When  diazotised  and  coupled  with  /3-naphthol, 
the  amine  yields  a  red  dye ;  when  boiled,  the  diazonium  sulphate 
solution  evolves  nitrogen  and  yields  a  product  which  is  soluble  in 
aqueous  alkali  hydroxides;  the  diazonium  chloride  is  reduced  by 
stannous  chloride,  forming  a  yellow  precipitate  which  resinifies  when 
filtered.  The  perbromide,  C13H6OClBr3,  prepared  from  the  diazonium 
chloride,  crystallises  in  red  needles  and  melts  at  198°. 

h-Chloro-i'-hydroxybenzophenone,  C6H4Cl*CO,C6H4*OH,  formed  by 
the  action  of  amyl  nitrite  on  the  amine,  crystallises  in  white  needles, 
melts  at  161°,  and  dissolves  readily  in  alcohol,  glacial  acetic  acid,  or 
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aqueous  alkali  hydroxides.  The  acetyl  derivative,  C15Hn03Cl,  crystal¬ 
lises  in  white  needles  and  melts  at  108°. 

b-Chloro-M -hydroxybenzhydrol,  C6H4Cl*CH(OH)*C6H4*OH,  is  pre¬ 
pared  by  reduction  of  the  ketone  by  means  of  sodium  amalgam  in 
dilute  alkaline  solution  3  it  crystallises  in  white  needles  and  melts 
at  125°. 

i-Chhro-2-ip-hydroxy-m-tolylanthroxan,  C6H3C1<^V^7^6  ^  ^^>0, 

formed  from  o-nitrobenzaldehyde  and  y>-cresol,  crystallises  from 
alcohol  in  light  yellow  needles  and  melts  at  210°;  the  alkali  salts 
crystallise  in  glistening,  orange-yellow  leaflets.  The  acetyl  derivative, 
C16Hi,03NC1,  crystallises  in  white,  glistening  leaflets  and  melts 
at  135°. 

b-  Chloro-2-amino-2' -hydroxyA' -methylbenzophenone, 
NH2-C6H3Cl-CO-C6H3Me-OH, 

formed  by  reduction  of  the  anthroxan  by  tin  and  hydrochloric  acid, 
crystallises  in  yellow  needles,  melts  at  115°,  and  dissolves  in  aqueous 
alkali  hydroxides,  forming  yellow  solutions ;  the  sodium  salt  crystal¬ 
lises  in  glistening,  golden  leaflets.  The  hydrochloride  forms  colourless 
needles  and  is  hydrolysed  by  water.  The  diacetyl  derivative, 

C18HW04NC1, 

crystallises  in  yellow  needles  and  melts  at  151°.  The  action  of  ethyl 
nitrite  on  the  amine  leads  to  the  formation  of  a  substance  which 
separates  from  alcohol  in  yellow  crystals,  and  when  heated  with  nitric 
acid  of  sp.gr.  T4  yields  7  chloro-l  :9-dinitro-2-viethylacridone.  This 
is  formed  also  by  treatment  of  the  amino-compound  with  nitric  acid 
of  sp.  gr.  l-4  3  it  crystallises  in  glistening,  yellow  needles,  melts  at 
250°,  and  is  insoluble  in  aqueous,  but  dissolves  in  aqueous-alcoholic 
sodium  hydroxide,  forming  a  deep  red  solution,  which  deposits  the 
sodium  salt  in  violet  needles,  decomposed  by  water.  G.  Y. 

Action  of  Benzene  and  Aluminium  Chloride  on  Free  Phenol- 
carboxylic  Chlorides.  Richard  Anschutz  ( Annalen ,  1906,  346, 
381 — 391.) — [With  Jeff  H.  Shores.] — 3  :  b-Dichloro-2-hydroxybenzo- 
phenone,  OPPCgH^Clg’COPh,  is  prepared  by  heating  3 : 5-dichloro- 
salicylic  chloride  with  aluminium  chloride  and  benzene  in  a  reflux 
apparatus  and  treating  the  product  with  dilute  hydrochloric  acid  3 
it  crystallises  from  alcohol  in  yellow  needles,  melts  at  116°,  is  readily 
soluble  in  cold  benzene  or  hot  alcohol,  but  dissolves  to  only  a  slight 
extent  in  water,  forming  a  yellow  solution,  and  with  aqueous  sodium 
hydroxide  forms  a  reddish-yellow  solution  of  the  sodium  derivative. 

The  action  of  phenylhydrazine  on  the  ketone  leads  to  the  formation 
of  (a)  the  phenylhydrazone,  OH'CgHgCI^CPhlN’NHPh,  which  crystal¬ 
lises  from  96  per  cent,  alcohol  in  stellate  aggregates  of  yellow  needles, 
melts  at  186°,  and  is  insoluble  in  water,  and  ( b )  the  phenylhydrazonium 
derivative  of  the  phenylhydrazone, 

H  HPh-N  :CPh-C6H2Cl2*0  NHg-YHPh, 
which  crystallises  from  benzene  in  long,  white,  woolly  needles.  The 
oxime,  OH'CgHgCl^CPhlN’OH,  crystallises  in  light  yellow,  silvery 
needles  and  melts  at  196°. 

3  :  b-Dichloro-2-hydroxybenzhydrol,  OH,C6H2Cl2-CHPh,OH,  prepared 
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by  reduction  of  the  ketone  with  3  per  cent,  sodium  amalgam  in 
alcoholic  solution,  crystallises  from  light  petroleum  in  thin,  white 
needles  and  melts  at  94°. 

[With  Emanuel  Lowenberg.] —  3  :  5-Dibromo-2-hydroxybenzophenone, 
OH’CgHgBr^COPh,  formed  by  the  action  of  aluminium  chloride  and 
benzene  on  3  : 5-dibromosalicylic  chloride,  crystallises  in  long,  yellow 
needles,  melts  at  129 — 130°,  dissolves  in  aqueous  sodium  hydioxide 
forming  a  yellowish-green  solution,  and  when  treated  with  phenyl- 
hydrazine  forms  two  phenylhydrazones.  The  stable  phenyl  hydra  zone, 
OH'CgHgBr^CPhlN'NHPh,  crystallises  from  dilute  alcohol  iu  yellow 
rhomboids  and  melts  at  176 — 177°.  The  labile  modification,  which 
separates  from  the  concentrated  mother  liquor  from  the  stable  form  in 
white  crystals,  melts  and  resolidifies,  changing  into  the  stable 
modification  at  143°.  The  labile  oxime,  OH'CgH^r^CPhlN'OH, 
formed  by  the  action  of  hydroxylamine  on  the  ketone  in  alcoholic 
solution,  crystallises  in  white  needles  and  melts  and  resolidifies  at 
175°,  changing  into  the  stable  oxime  which  melts  at  199 — 201°. 

[WithFRiTZ  Schmitz.] — 3  :  5-Di-iodobenzophenone,  OH*C6H2I2*COPh, 
formed  from  3  :  5-di-iodosalicylic  chloride,  crystallises  from  alcohol  in 
glistening,  golden  needles  and  melts  at  116°.  The  oxime, 
OH-CfiH2I2-CPh:N-OH, 

crystallises  in  slightly  yellow  needles  and  melts  at  127°.  G.  Y. 

Action  of  a  50  per  cent.  Mixture  of  Glacial  Acetic  and 
Sulphuric  Acids  on  /?-Benzyl-/3-styrylpropiophenone  and  its 
Derivatives.  Hugo  Bauer  and  Ernst  Breit  ( Ber .,  1906,  39, 
1916 — 1921.  Compare  Bauer,  Abstr.,  1905,  i,  278 )  Kohler,  ibid., 
358). — When  heated  on  the  water-bath  with  a  mixture  of  equal  parts 
of  glacial  acetic  and  sulphuric  acids,  /3-benzyl-/3-styrylpropiophenone 
undergoes  isomerisation,  being  converted  into  a  substance, 

CHPh<^®£>CH-CHsPh  (!), 

which  crystallises  from  alcohol  in  colourless  leaflets,  melts  at  117°,  and 
remains  unchanged  when  treated  with  potassium  permanganate  in 
acetone  solution,  but  is  oxidised  slowly  to  carbon  dioxide  by  aqueous 
permanganate  at  100°.  When  heated  with  potassium  hydroxide  at 
300°,  it  yields  benzoic  acid  and  an  acid,  Cl7H1802,  which  crystallises 
in  slender,  white  needles,  melts  at  169*5 — 170°,  and  is  readily  soluble 
in  alcohol  ;  the  barium  salt  was  analysed.  The  oxime,  c24h22:n-oh, 
crystallises  from  alcohol  and  melts  at  166°;  the  iromo-derivative, 
C24H21OBr,  crystallises  in  colourless  needles  and  melts  at  161  *5°. 

Cinnamylidene-p-methoxy  acetophenone,  C18H1602,  prepared  by  shaking 
jo-methoxyacetophenone  with  cinnamaldehyde  in  aqueous  sodium  hydr¬ 
oxide  solution,  crystallises  in  light  yellow  needles,  melts  at  95*5 — 9 6 *5°, 
is  readily  soluble  in  alcohol,  ether,  or  acetone,  and  gives  a  cherry-red 
coloration  with  concentrated  sulphuric  acid.  The  oxime,  C18Hl702N, 
crystallises  in  colourless,  glistening,  silky  leaflets,  melts  at  131  *5°,  and 
is  readily  soluble  in  alcohol. 

(3  -  Benzyl- (3 -styryl-'p-methoxypropiophe?ione, 

CHPh  I CH  •  CH(CH2Ph )  •  CH2  •  CO  •  C6H4  •  OMe, 
is  prepared  by  adding  ice- water  to  a  mixture  of  the  cinnamylidene- 
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compound  and  magnesium  benzyl  chloride  in  ethereal  solution  ;  it  is 
obtained  as  a  viscid  oil,  which  solidifies  under  alcohol,  forming  white 
needles,  melts  at  82-5°,  and  gives  a  yellowish-green  coloration  with 
concentrated  sulphuric  acid.  When  heated  with  glacial  acetic  and 
sulphuric  acids,  it  is  converted  into  an  isomeride,  C25H2402,  which 
forms  glistening,  white  needles,  melts  at  125°,  and  is  readily  soluble  in 
alcohol  or  acetone. 

Cinnamylidene-'p-bromoacetophenone,  C^H^OBr,  prepared  from 
cinnamaldehyde  and  y>-bromoacetophenone,  crystallises  from  acetone 
in  light  yellow,  matted  needles  and  melts  at  149-5°.  The  oxime  forms 
colourless,  silky  leaflets  and  melts  at  184-5 — 185'5°. 

Benzyl- fi-styryl-p-bromopropiophenone, 

CHPh:CH-CH(CH2Ph)-CH2-CO*C(.H4Br, 
separates  from  alcohol  in  white  crystals,  melts  at  114°,  and  is  readily 
soluble  in  alcohol  or  ether.  The  isomeride,  C24H21OBr,  crystallises  in 
colourless  leaflets  and  melts  at  112°.  G.  Y. 

Constitution  of  a-  and  /3-Benzopinacolins.  Maurice  Delacre 
{Bull.  Acad.  roy.  Belg.,  1906,  62 — 70). — A  critical  resume  is  given  of 
the  known  facts  regarding  the  chemistry  of  the  two  benzopinacolins 
(Abstr.,  1891,  456;  1896,  i,  662;  Klinger  and  Lonnes,  Abstr.,  1896, 
i,  691  ;  and  Werner  and  Grob,  Abstr.,  1904,  i,  864),  and  it  is  pointed 
out  that  the  data  at  present  available  are  insufficient  to  permit  of  a 
formula  being  definitely  assigned  to  each  of  these  two  substances.  The 
author  is  of  opinion  that  only  one  benzopinacolin  exists  and  that  the 
variations  in  structure  are  not  due,  as  he  and  others  have  supposed,  to 
isomerisation  induced  by  the  action  of  reagents,  but  to  an  equilibrium 
phenomenon.  '  T.  A.  H. 

Constitution  of  Tribenzoylenebenzene.  Arthur  Michael  (Ber., 
1906,  39,  1908 — 1915). — The  constitution  originally  assigned  to  tri¬ 
benzoylenebenzene  is  the  correct  one ;  truxene  (tribenzylenebenzene) 
and  allied  compounds  are  derivatives  of  benzene  and  not  of  tetrene. 

The  preparation  of  tribenzoylenebenzene  from  the  sodium  derivative 
of  ethyl  1  :  3-diketohydrindenecarboxylate  is  described. 

The  identity  of  tribenzoylenebenzene  prepared  from  1  : 3-diketo- 
hydrindene  with  that  prepared  from  phthalylacetic  acid  is  based 
essentially  on  the  similarity  in  physical  properties. 

The  anhydride,  ClsTT10O3,  prepared  by  the  action  of  phosphorus 
oxychloride  on  phenylpropiolic  acid  according  to  Lanser,  is  identical 
with  the  product  which  Michael  and  Bucher  obtained  by  the  action  of 
acetic  anhydride  on  phenylpropiolic  acid.  When  this  anhydride  is 
dissolved  in  alkali,  it  readily  forms  salts  of  the  dibasic  acid,  C18H1204, 
and  when  the  alkaline  solution  is  acidified,  the  acid  separates  and  not 
the  anhydride,  as  Michael  and  Bucher  originally  supposed.  The  acid, 
C]8H1204,  is  moderately  stable  and  does  not  form  an  appreciable 
amount  of  anhydride  when  heated  at  100°  ;  anhydride  formation  takes 
place  rapidly  at  155 — 165°. 

Phenylnaphthalenedicarboxylic  acid  (Lanser’s  “  diphenyltetrenedi- 
carboxylic  acid  ”)  is  shown  to  be  quite  distinct  from  phenenyltribenzoic 
acid. 
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The  solubility  of  the  acids  in  alcohol,  glacial  acetic  acid,  and  ether 
respectively  is  different ;  the  difference  between  the  acids  is  also  in¬ 
dicated  by  the  comparison  of  their  salts  quoted.  Further,  a  fluorescein 
is  formed  when  phenylnaphthalenedicarboxylic  acid  is  fused  with 
resorcinol  ;  phenenyltribenzoic  acid  does  not  form  a  fluorescein. 
a-Phenylnaphthalene  may  be  isolated  from  phenylnaphthalenedi¬ 
carboxylic  acid  by  heating  a  mixture  of  the  barium  salt  with  barium 
hydroxide,  whilst  the  hydrocarbon  resulting  from  phenenyltribenzoic 
acid  is  triphenylbenzene.  A.  McK. 


Preparation  of  Amino-,  Alkylamino-,  and  Arylamino-anthra- 
quinones  and  their  Derivatives.  Farbenfabriken  vorm.  F. 
Bayer  &  Co.  (D.R.-P.  165728). — \-Bimethylamiiio-5~phenoxyanthra- 
CO 

quinone,  NMeg'CgHg^QQ^^Hg'O’CgHg,  prepared  by  heating  the  di¬ 
phenyl  ether  of  anthrarufin  with  a  10  per  cent,  solution  of  dimethyl- 
amine  in  pyridine  at  110 — 115°,  separates  from  alcohol  in  red  crystals 
and  melts  at  147 — 149°. 

\-Dimethylamino-8-phenoxyanlhraquinone,  which  separates  from  al¬ 
cohol  in  thick  crystals  melting  at  127 — 128°,  is  obtained  similarly  from 
the  diphenyl  ether  of  chrysaziu.  This  ether  also  gives  rise  to 
\-phenylamino-8-phenoxyunthraquinone,  which  crystallises  from  pyridine 
in  long,  lustrous  needles  and  melts  at  173 — 174°. 

This  patent  contains  several  other  examples  of  the  substitution  of 
a  phenoxy-group  by  a  substituted  amino-radicle.  In  two  instances, 
two  amino-groups  were  introduced  into  the  aromatic  nucleus.  Thus, 
l-phenoxyanthraquinone-5-sulphonic  acid  when  heated  with  solutions 
of  methylamine  and  ammonia  gave  rise  to  1  :  5-dimethyldiaminoanthra- 
quinone  and  1  : 5-diaminoanthraquinone  respectively.  G.  T.  M. 

Preparation  of  Polyhydroxyanthraquinonesulphonic  Acids. 
Farbenfabriken  vorm.  F.  Bayer  &  Co.  (D.R.-P.  165860). — When  the 
polyhydroxyanthraquinones  are  sulphonated  according  to  the  usual 
processes,  mixtures  of  sulphonic  acids  are  produced  which  are  difficult 
to  separate,  and,  moreover,  oxidation  readily  occurs  with  the  intro¬ 
duction  of  more  hydroxyl  groups  (compare  this  vol  ,  i,  294).  The 
result  is  quite  different  in  the  presence  of  boric  acid.  In  this  case, 
homogeneous  products  are  obtained  without  oxidation, 

1:4:  5-Trihydroxyanthraquinone,  mixed  with  an  equal  weight  of 
boric  acid,  is  treated  with  twenty  parts  of  fuming  30  per  cent, 
sulphuric  acid,  at  130°  ;  the  product  when  poured  into  water  gives  the 
free  sulphonic  acid  which  is  transformed  into  its  acid  sodium  salt, 
which  separates  in  orange-red  crystals.  The  new  sulphonic  acid  has 
probably  the  following  constitution  : 

hso3-c:c(oh)-c-co-c-c(oh):ch# 
ch:ch  -c-co-c-c(oh):ch 

Alizarin-bordeaux  when  sulphonated  in  this  way  also  gives  rise  to  a 
monosulphonic  acid.  G.  T.  M. 
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Presence  of  Z-Borneol  in  the  Ethereal  Oil  from  the  Buds  of 
Pinus  maritima.  E.  Belloni  ( Chem .  Centr.,  1906,  i,  1552;  from 
Boll L  Chim.  Farm.,  45,  185 — 187). — The  presence  of  £-borneol  in  the  oil 
from  Pinvs  maritima  has  been  detected  by  the  method  X  of  Tiemann 
and  Kruger  (Abstr.,  1896,  i,  382).  In  the  following  table,  the  physical 
constants  and  composition  of  four  samples  of  oil  are  given  :  I  and  II 
were  prepared  from  fresh  buds,  and  III  and  IV  partly  from  dried 
buds. 


Yield  from  buds  . 

Sp.  gr.  at  15°  . 

[a] i,  at  15  ......  .......................... 

nD  at  20°  . 

Free  acid  calculated  as  octoic  acid... 

Esters  as  bornyl  acetate . 

Free  alcohol  (Z-borneol)  . 

Combine* I  alcohol  . 

Total  alcohol  . 


I. 

II. 

III. 

IV. 

0-856 

0-867 

0-841 

0-892 

0-8797 

0-8805 

0-889 

0-8848 

29  4°  - 

30-48°  - 

24-45°  - 

26-17° 

1-4795 

1-4812 

1-482 

1-478 

0-30  % 

0-28  % 

0-97  % 

0-59  % 

1-58 

1-12 

1-67 

1-37 

5'08 

6-78 

5-19 

7-83 

1-25 

0-89 

1-31 

1-07 

6-33 

7-67 

6-50 

8-90 

E.  YV.  W. 


Chemistry  of  Bornyl-  and  Fenchyl-alcohols.  I  wan  L.  Konda- 
koff  (Chem.  Zeit.,  1906,  30,  497 — 499).  Compare  Abstr.,  1904,  i,  755). 
— A  critical  discussion  regarding  the  probable  constitution  of  these 
substances.  P.  H. 


Esterification  of  Alcohols  and  Phenols.  Josef  Houben  ( Ber ., 
1906,  39,  1736 — 1753). — The  Grignard  reagents  are  employed,  in 
accordance  with  the  equations 

R-OH  +  R1MgBr  =  R-OMgBr  +  RtH  ; 

R*OMgBr  +  Ac20  =  R'OAc  +  OAc'MgBr  ; 

Magnesium  alkyl  bromides  give  satisfactory  results  in  the  case  of 
saturated  primary  aliphatic  alcohols  or  phenols,  but  the  unsaturated 
alcohols,  geraniol,  linalool,  and  terpineol,  in  these  circumstances, 
yield  esters  which  are  coloured,  contain  halogen,  and  quickly  resinify. 
With  such  alcohols  better  results  are  obtained  with  magnesium  benzyl 
chloride,  but  best  of  all  with  magnesium  alkyl  chlorides,  when  the 
reaction  proceeds  almost  quantitatively  and  the  ester  obtained  after 
fractionation  is  colourless,  free  from  halogen,  and  does  not  exhibit 
any  tendency  to  become  resinous.  The  operation  is  performed  as 
follows  :  the  alcohol  is  slowly  added  to  the  cold  ethereal  solution 
containing  magnesium  ethyl  or  methyl  chloride  in  excess  of  the 
theoretical  quantity ;  after  keeping  at  the  ordinary  temperature  for 
twelve  to  twenty-four  hours,  the  mixture  is  well  cooled  and  an  excess 
of  acetic  anhydride  added  drop  by  drop.  After  one  hour,  the  mixture 
is  decomposed  by  ice  and  acetic  acid,  the  ethereal  layer  removed,  dried 
over  potassium  carbonate,  and  the  ester  fractionated  under  reduced 
pressure  after  evaporation  of  the  ether. 

Linalyl  propionate  is  a  colourless  liquid  with  an  odour  of  lilies  of 
the  valley,  and  boils  at  108 — 111°  under  12  mm.  or  at  115 — 119° 
under  16  mm.  pressure. 

Terpinyl  propionate  is  a  pleasant-smelling  liquid  which  boils  at 
119 — 121°  under  11  ’5  mm.  pressure.  Gis-terpin  yields  a  diacetate, 
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which  boils  at  140 — 141°  under  10  mm.  pressure  and  has  only  a  faint 
odour,  differing  in  these  respects  from  Oppenheim’s  terpin  diacetate 
( Anncilen ,  1864,  129,  157),  which  is  probably  a  mixture  of  terpinyl 
acetate,  acetic  acid,  and  dipentene,  into  which  the  diacetate  decomposes 
when  distilled  under  the  ordinary  pressure.  The  terpinyl  acetate 
obtained  from  this  mixture  is  a  different  substance  from  that  obtained 
directly  from  terpineol.  0.  S. 

Preparation  of  the  Terpinoid  Alcohol,  Nerol.  Heine  &  Co. 
(D.R.-P.  165894,  165895,  165896.  Compare  this  vol.,  i,  295). — 
Nerol  is  prepared  from  linalool  by  the  following  series  of  opera¬ 
tions  :  the  latter  oil  was  dissolved  in  glacial  acid,  treated  in  the 
cold  with  concentrated  sulphuric  acid  dissolved  in  the  same  solvent, 
the  oily  product  washed  with  water  and  hydrolysed  with  alcoholic 
potash  on  the  water-bath.  The  hydrolysed  oil  was  distilled  in 
steam  and  then  fractionated  under  reduced  pressure ;  the  less 
volatile  products,  consisting  of  terpineol,  geraniol,  and  nerol, 
were  boiled  with  phthalic  anhydride  and  benzene,  whereby  the 
primary  alcohols  only  were  converted  into  the  corresponding  acid 
phthalates.  After  removing  the  excess  of  unchanged  anhydride  by 
cooling  and  adding  light  petroleum,  the  solution  was  distilled  and  the 
residual  acid  phthalates  dissolved  in  dilute  aqueous  sodium  carbonate. 
The  alkaline  solution  was  washed  with  ether,  acidified  with  dilute 
sulphuric  acid,  and  the  acid  phthalates  extracted  with  ether  and 
hydrolysed  with  alcoholic  potash  at  the  ordinary  temperature  or  on 
the  water-bath.  The  resulting  alcohols,  geraniol  and  nerol,  were 
distilled  in  steam  or  under  diminished  pressure  and  finally  separated 
by  means  of  dry  calcium  chloride,  which  yields  with  geraniol  a  com¬ 
pound  insoluble  in  light  petroleum.  The  yield  of  rectified  nerol  was 
about  5 — 10  per  cent. 

The  initial  esterification  can  be  accomplished  likewise  with  acetic 
anhydride,  the  yield  by  this  method  being  15 — 20  per  cent.  Other 
acetylating  agents  may  be  employed,  such  as  acetic  acid  with  sodium 
acetate,  ferric  chloride,  or  phosphoric  acid.  Linalyl  acetate  and  the 
ethereal  oils  containing  this  ester  are  also  amenable  to  this  process  of 
separation.  G.  T.  M. 


Nerol  and  its  Preparation  from  Linalool.  Otto  Zeitschel 
( Ber .,  1906,  39,  1780 — 1792). — When  ^-linalool  (Barbier’s  licarhodol, 
Abstr.,  1893,  i,  544)  is  treated  with  acetic  anhydride,  formic  acid,  or 
sulphuric  and  acetic  acids  (Stephen,  Abstr.,  1899,  i,  68),  nerol  can  be 
isolated  in  quantities  varying  from  3  to  10  per  cent.  ;  dilute  mineral 
acids  act  on  linalyl  acetate  to  give  a  similar  poor  yield  of  nerol. 

When  an  alcoholic  solution  of  citral  is  reduced  with  sodium 


amalgam,  the  resinifying  action  of  the  alkali  being  prevented  by  the 
addition  of  acetic  acid  drop  by  drop,  geraniol  and  nerol  are  produced 
to  the  extent  of  12  and  7  per  cent,  respectively.  The  oxidation  of 
nerol  or  geraniol  by  chromic  and  sulphuric  acids  yields  citral  and  a 
substance  with  the  odour  of  methylheptenone. 

Basing  his  conclusions  mainly  on  these  results,  the  author  states 


that  geraniol  has  the  constitution 


Me-C*CH2-CH2-CH:CMe2 
OH-OH2-C*H  *  5 
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nerol, 


Me  •  C  •  CH2-  CH2-  OH CMe2 


H< 


C-CH2*OH 


and  that  citral  a  is  identical  with 


geranial  and  citral  b  with  neral. 

Terpin  hydrate  was  isolated  from  the  products  of  the  reaction 
between  nerol  or  geraniol  and  5  per  cent,  sulphuric  acid  after  two 
hundred  hours’  shaking  (Tiemann,  Abstr.,  1895,  i,  639).  The  acetates 
are  practically  unchanged  by  this  treatment,  whilst  the  linalyl  ester 
is  converted  more  slowly  into  terpineol  and  terpin  hydrate.  C.  S. 


Identity  of  Natural  and  Artificial  Nerols.  Hugo  von  Soden 
and  Walter  Treff  ( Ber .,  1906,  39,  1792 — 1793.  Compare  pre¬ 
ceding  abstract). — Nerol,  obtained  from  linalool  and  freed  as  much  as 
possible  from  geraniol  by  calcium  chloride,  is  converted  into  the 
Oiphenylurethane,  which  is  crystallised  from  light  petroleum  (Abstr., 
this  vol.,  i,  295).  The  recovered  nerol  agrees  in  all  its  properties  and 
in  the  characteristics  of  its  compounds  with  the  alcohol  obtained  from 
natural  sources.  C.  S. 


Preparation  of  the  Hydrates  of  Unsaturated  Organic 
Compounds.  Knoll  &  Co.  (D.R.-P.  165726). — Citronellidineacetone 
hydrate  was  obtained  by  boiling  together  citronellidineacetone  and 
sodium  hydrogen  sulphite  in  aqueous  solution,  then  adding  dilute  acid, 
and  leaving  the  mixture  for  several  days,  after  which  the  intermediate 
bisulphite  compound  was  decomposed  by  sodium  hydroxide.  The  hydrate 
thus  liberated  when  fractionated  under  reduced  pressure  boiled  at  175° 
under  12  mm.  pressure. 

Carvone  hydrate  was  similarly  produced  by  the  successive  action  of 
sodium  hydrogen  sulphite,  dilute  sulphuric  acid,  and  sodium  hydroxide  ; 
it  boils  at  153 — 154°  under  12  mm.  pressure  and  melts  at  43°.  Its 
semicarbazone  melts  at  177°  and  its  oxime  at  113°. 

Ethyl  citrylidenemalonate  hydrate,  obtained  in  a  similar  manner 
from  ethyl  citrylidenemalonate,  boils  at  215 — 225°  under  12  mm. 
pressure  and  has  a  sp.  gr.  1*022  at  20°.  G.  T.  M. 


Terpenes  and  Ethereal  Oils.  LXXX.  fsoCarvoxime  and 
the  Constitution  of  Carvoline.  Remarks  on  the  Mechanism 
of  the  Isomerisation  of  Oximes.  Otto  Wallacii  ( Annalen ,  1906, 
346,  266 — 285.  Compare  Goldschmidt  and  Kisser,  Abstr.,  1887, 
475,  923  ;  Goldschmidt,  Abstr.,  1893,  i,  723). — The  author  discusses 
the  constitution  of  isocarvoxime  and  of  carvoline,  and  ascribes  to  these 

the  formulae  CMe^Q^^^  ^^2^>CICMe0  and 
CMe<^H‘^:  q^>C  •  C  M<v  OH 

respectively  ;  the  formation  of  the  latter  from  the  former  is  compared 
with  that  of  aminothymol  from  carvoxime.  These  changes,  which 
resemble  that  of  phenylhydroxylamine  into  aminophenol,  may  be 
explained  by  the  Beckmann  reaction,  if  this  is  considered  to  take 
place  through  the  intermediate  formation  of  a  nitrogen  heterocyclic 
group. 
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[With  Hermann  Lautscii.] — rsoCarvoxime  was  prepared  by  shaking 
carvoxime  with  hydrogen  bromide  in  glacial  acetic  acid  solution  and 
heating  tho  product  with  sodium  methoxide  in  methyl-alcoholic 
solution.  With  bromine  it  forms  a  dibromide,  C10H15Oi7Br2,  melting 
and  decomposing  at  126 — 127°,  and  a  tetrabromide,  C10Hir)OHBr4, 
melting  at  134 — 135°. 

Carvoline  (Goldschmidt,  loc.  cit.)  is  formed  together  with  carva- 
crol  when  rsocarvoxime  is  boiled  with  dilute  sulphuric,  acetic,  or 
oxalic  acid  ;  it  crystallises  in  colourless  needles  or  prisms,  boils  at 
158 — 163°  under  12  mm.  or  at  289 — 290°  under  the  ordinary 
pressure,  and  is  not  volatile  in  a  current  of  steam  ;  the  hydrochloride 
melts  at  189 — 190°.  When  boiled  with  fuming  hydriodic  acid  in  a 
reflux  apparatus,  the  base  yields  carvacrylamine.  Carvoline  forms 
dyes  when  diazotised  and  coupled  with  phenols  :  the  product  with  (3- 
naphthol,  OlI,C10H12N2*C10H7O,  crystallises  in  deep  red  needles,  melts 
at  171°,  and  is  insoluble  in  aqueous  alkali  hydroxides.  The  diazonium 
sulphate  obtained  from  carvoline  is  decomposed  by  boiling  water, 
forming  a  phenol  which  yields  a  deep  yellowish-brown  dye  when 
coupled  with  diazotised  sulphanilic  acid  in  alkaline  solution.  The 

c/iforo-derivative,  CMe^Qg^j^^C'CMeyOII,  formed  from  carvol¬ 
ine  by  Sandmeyer’s  reaction,  melts  at  50 — 51°,  boils  at  245 — 249°, 
when  treated  with  phosphorus  pentacliloride  yields  an  oily  dichloride, 
boiling  at  230 — 234°,  and  is  oxidised  by  chromic  acid  to  o-chloro-~p- 
acetyl toluene,  CgHgMeCl’COMe.  This  has  an  odour  of  acetophenone, 
melts  at  45 — 46°,  boils  at  250 — 254°,  and  is  volatile  in  a  current  of 
steam.  The  crystalline  semicarbazone  melts  at  237 — 238°  ;  the  oxime, 
CyllgGTCMelN’OH,  forms  white  leaflets  and  melts  at  96 — 97°. 
When  treated  with  a  hypobromite  solution,  the  ketone  is  oxidised 
to  o-chloro-jo-toluic  acid.  G.  Y. 


Synthesis  of  Camphor  Derivatives.  fsoLaurolene  and  iso- 
Lauronolic  Acid  (/3-Campholytic  Acid).  Gustave  Blanc  ( Compt . 
rend.,  1906,  142,  1084 — 1086). — aa-Dimethyladipic  acid  was  prepared  as 
already  described  (Abstr.,  1905,  i,  680),  except  that  ethyl  y-bromo-aa- 
dimethylbutyrate,  CH2Br*CH2*CMe2*C02Et,  was  condensed  with  ethyl 
malonate  in  place  of  ethyl  sodiocyanoacetate.  The  acid  was  warmed  with 
acetic  anhydride  and  the  resulting  anhydride  converted  by  distillation 


CH  -CH 

into  dimethylcyclopentanone ,  i  “ _  ?f>CMe2.  This  is  a  mobile 

CO 

liquid,  has  a  camphoraceous  odour,  and  melts  at  143°  ;  its  semicarbazone 
melts  at  190°.  The  ketqne  on  treatment  with  magnesium  methyl 

CH  -CMe 

iodide  yields  the  tertiary  alcohol,  _ Qjj2^>CMe,OH,  which  crys¬ 

tallises  in  long  needles,  melts  at  37°,  boils  at  60°  under  15  mm. 
pressure,  and  possesses  a  musty,  camphoraceous  odour.  When  dis¬ 
tilled  under  atmospheric  pressure,  it  decomposes  into  water  and  iso - 


CH  -CH 

laurolene,  ^.2^>CMe2.  The  hydrocarbon  is  transformed  by 

condensation  with  acetyl  chloride  in  presence  of  aluminium  chloride 
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into  a  ketone ,  which  is  reduced  by  sodium  to  the  secondary  alcohol, 
C M p  •  O HMa 

JL  2  >CH*CHMe,OH,  which  boils  at  90—95°  under  10  mm. 


CH„ 


-CH0 


pressure,  and  this  on  oxidation  by  nitric  acid  gives  dihydrotso- 
lauronolic  acid,  which  on  bromination  in  the  a-position  and  subsequent 
elimination  of  hydrogen  bromide  gives  isolauronolic  acid. 

T.  A.  II. 


Ethereal  Oils.  Heinrich  Haensel  ( Chem .  Centr.,  1906,  i,  1497  ; 
from  Geschaftsber.,  March,  1906.  Compare  Abstr.,  1903,  i,  187). — 
Silver  fir  oil  from  Lower  Austria  has  almost  the  same  sp.  gr.  as  the 
Tyrolese  oil,  but  it  has  a  less  rotatory  power  and  contains  a  smaller 
quantity  of  esters;  it  has  sp.  gr.  0*87 61 — 0*877 6  at  15°,  [a]D 
-  35*99°  to  -  37*14°  at  15°,  and  contains  4*46 — 5*22  per  cent,  of  esters 
calculated  as  bornyl  acetate.  The  fruit  from  which  the  seeds  have 
been  removed  yields  0*038  per  cent,  of  an  orange-coloured  oil  which 
has  a  strong  odour  of  the  fruit  and  an  acid  reaction  :  it  has  a  sp.  gr. 
0*90735  at  20°,  [a]u  +0*40°  at  19°  (10  per  cent,  benzene  solution), 
and  acid  number  22*1.  The  oil  contains  aldehydes,  and  a  stearopteno 
is  precipitated  on  the  addition  of  absolute  alcohol. 

Dried  garden  rue  yields  0*135  per  cent,  of  a  dark  brown,  ethereal 
oil  which  has  a  very  strongly  acid  reaction  and  on  rectification  forms  a 
pale  greenish-yellow  oil,  which  has  a  sp.  gr.  0*8487  at  20°,  [a]D  +0*64° 
at  20°,  aud  ester  number  119 ;  the  acetyl  derivative  has  ester  number 
157.  When  shaken  with  a  solution  of  sodium  hydrogen  sulphite,  the 
oil  does  not  yield  an  additive  compound.  E.  W.  W. 

Ethereal  Oils.  Schimmel  &  Co.  (Chem.  Centr.,  1906,  i, 
1497 — 1498;  from  Geschaftsber.,  April,  1906.  Compare  Abstr.,  1905, 
i,  536). — Lemon-yellow  cedar  oil  from  Haiti  has  an  odour  similar  to 
that  of  ordinary  cedar  oil,  sp.  gr.  0*9612  at  15°,  [a]D  -  14°58',  acid 
number  2*7,  and  ester  number  5*0  ;  the  acetyl  derivative  has  ester 
number  64.  Fennel  oil  contains  camphene  and  phellandrene,  but  not 
cymene  (compare  Tardy,  Abstr.,  1897,  i,  578).  Templin  oil  prepared 
from  Styrian  material  has  a  sp.  gr.  0*8685  at  15°,  [a]D  -11°3',  acid 
number  1*4,  and  ester  number  16*8  (  =  5*9  per  cent,  bornyl  acetate) ;  67 
per  cent,  of  the  oil  distils  at  170 — 203°.  Styrian  silver  fir  oil  has  sp. 
gr.  0*8852  at  15°,  [a]u  -  34°55',  and  ester  number  17*5  (  =  6*1  per  cent, 
bornyl  acetate);  55  per  cent,  of  the  oil  distils  at  162 — 185°.  Two 
black  pine  oils  prepared  from  needles  of  Pinus  Laricio  have  sp.  gr. 
0*8646  and  0*8701  at  15°,  [a]D  +8°17'  and  +  3°29',  and  ester  num¬ 
bers  2*9  and  9*8  respectively.  Bay-leaf  oil  contains  linalool  and  the 
methyl  ether  of  eugenol.  Bright  yellow  sassafras  oil  prepared  from 
the  roots  of  Sassafras  officinalis  dissolves  in  1 — 2  volumes  of  90  per 
cent,  alcohol,  and  has  a  sp.  gr.  1*075  at  15°,  [a]D  +2°14',  and  ester 
number  1*9.  Solidago  oil,  or  oil  of  Golden  Rod,  is  pale  yellow,  and 
has  a  pleasant,  refreshing  odour  ;  it  has  a  sp.  gr.  0*8904  at  15°,  [a]D 
+  15°34',  and  ester  number  34*2  (acetyl  derivative  59*9).  The  esters 
probably  consist  mainly  of  bornyl  acetate.  The  bright  olive-green  oil 
from  Solidago  nemoralis  has  a  peculiar  odour,  resembling  that  of 
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cypress  oil;  it  has  a  sp.  gr.  0-8799  at  15°,  [a]D  -23°10',  and  ester 
number  14-4  (acetyl  derivative  38'2).  Indian  turpentine  oil  from  the 
resinous  balsam  of  Pinus  longifolia  is  soluble  in  7"5  volumes  of  90  per 
cent,  alcohol,  and  has  a  sp.  gr.  0-8734  at  15°,  [0,]^  +3°13',  acid  number 
l-9,  and  ester  number  1-3. 

An  ethereal  oil  which  contains  free  fatty  acids  and  constituents 
which  cannot  be  saponified  is  obtained  by  extracting  musk  with  ether 
and  distilling  in  steam.  The  odour  of  musk  is  caused  by  the  presence 
of  a  ketone,  muskone,  C15H280  or  C1(;IT„0O,  which  boils  at  327 — 330° 
and  at  142 — 143°  under  752  and  2  mm.  pressure  respectively  ;  it  has 
sp.  gr.  0-9268  at  15°,  [a]D  -  10°6',  and  nD  1-47900  at  25°.  The 
semicarbazone  melts  at  133 — 134°.  E.  W.  W. 

Ethereal  Oil  of  the  Buds  of  Pinus  maritima.  E.  Belloni 
( Chem .  Cenlr.,  1906,  i,  360 — 361  ;  from  Ann.  Soc.  Chim.  Milano,  ii). — 
The  fresh  buds  of  Pinus  maritima  collected  in  S.  France  yield  on  dis¬ 
tillation  0-517  per  cent,  of  a  bright  green  ethereal  oil,  which  has  a 
fresh,  aromatic  taste  and  the  characteristic  odour  of  pine  needles ;  the 
dry  buds  yield  0-681  per  cent,  of  a  similar  oil.  The  following  data 
refer  respectively  to  the  oil  from  the  fresh  buds  and  to  that  from  the 
dry  buds.  Sp.  gr.  at  15°,  0-8810  and  0‘8963  ;  [a]D  at  15°,  -  26-518°  and 
-  22-355°  ;  acid  numbers,  0  and  5-43  ;  ester  numbers,  7-90  and  8  27  ; 
saponification  numbers,  7-90  and  13-70  ;  esters,  2 ’77  and  2-92  per  cent.  ; 
combined  alcohols,  2 -13  and  2  28  per  cent.  The  oil  from  the  dried  buds 
also  contained  11 ‘90  of  uncombined  alcohols  and  a  total  of  14-18  per 
cent,  of  alcohols.  The  oil  is  miscible  with  95 — -100  per  cent,  alcohol,  is 
soluble  in  10  parts  of  90  per  cent,  alcohol,  but  insoluble  in  80  per 
cent,  alcohol,  and  does  not  contain  aldehydes.  The  free  acids  consist 
mainly  of  hexoic  acid,  of  which  the  oil  contains  P396  per  cent.,  and 
the  esters  appear  to  be  acetates,  propionates,  hexoates,  and  laurates. 
^Pinene  is  the  chief  constituent  of  the  oil.  When  the  alcoholic  solu¬ 
tion  of  7-pinene  nitrosochloride  is  heated  with  piperidine  for  a  long 
time  on  the  water-batb,  needle-shaped  crystals  of  nitrosopinene 
separate  from  the  product  after  some  days.  Neither  phellandrene  nor 
silvestrene  could  be  detected  in  the  fraction  of  the  oil  boiling  at 
170—190°,  but  limonene  appeared  to  be  present  either  in  the  form  of 
one  of  the  two  active  modifications  or  in  the  inactive  form  as 
dipentene.  Although  the  odour  of  the  oil  indicates  the  presence  of 
ethers  of  borneol,  attempts  to  isolate  these  compounds  from  the 
fractions  boiling  at  190 — 260°  failed.  E.  W.  W. 

The  Constituents  of  the  Gutta-percha  from  Palaquium 
treubi.  Emile  Jungfleisch  and  Henri  Leroux  ( Gompt .  rend.,  1906, 
142,  1218 — 1221). — The  crude  gutta  of  the  leaves  of  Palaquium 
treubi  contains  a  crystalline  principle,  paltreubin ,  C30H50O,  which 
remains  dissolved  when  the  hot  toluene  extract  of  the  leaves  is  treated 
with  alcohol  in  order  to  precipitate  the  hydrocarbon  of  the  gutta,  and 
is  separated  by  evaporating  the  mother  liquor  to  dx-yness,  extracting 
the  wax  from  the  residue  by  means  of  hot  alcohol,  and  finally  recrys¬ 
tallising  from  benzene.  Paltreubin  forms  colourless,  silky  needles 
belonging  to  the  monoclinic  system  (Wyrouboff),  it  melts  at  260°,  and 
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sublimes  at  230°,  forming  characteristic  elongated  prisms  ;  it  is  almost 
insoluble  in  all  the  ordinary  organic  solvents  except  toluene  or  benzene, 
and  its  solutions  are  optically  inactive.  Paltreubin  is  completely 
esterified  when  heated  with  excess  of  acetic  anhydride  in  sealed  tubes 
at  175°;  the  product  consists  of  two  isomeric  acetates  from  which  two 
alcohols,  each  isomeric  with  the  original,  are  obtained  by  saponification. 

a-Paltreubyl  acetate,  C30H49‘OAc,  melts  at  235°,  is  soluble  in  ether, 
and  can  be  recrystallised  from  benzene  in  the  form  of  voluminous 
crystals  or  monoclinic  prisms  (Wyrouboff) ;  its  solutions  are 
optically  inactive,  and  it  yields  a-paltreubyl  alcohol,  C80H49*OH,  on 
saponification  with  alcoholic  potassium  hydroxide,  which  crystallises 
from  benzene  in  needles  melting  at  190°.  (3-Paltreubyl  acetate, 
C^H^yOAc,  melts  at  290°,  is  sparingly  soluble  in  ether,  crystallises 
from  benzene  in  well-developed,  colourless  prisms  belonging  to  the 
monoclinic  system,  but  different  from  those  of  the  a-isomeride  (Wyrou¬ 
boff)  ;  fi-paltreubyl  alcohol,  C30H49*OH,  obtained  from  the  preceding 
compound  by  saponification  with  alcoholic  potassium  hydroxide,  crys¬ 
tallises  from  benzene  in  long,  thin  needles,  melts  at  295°,  and  sublimes 
at  270 — 275°,  forming  thin,  prismatic  needles,  and  is  identical  with  an 
alcohol  which  the  authors  have  extracted  from  the  leaves  of  P.  gutta 
or  P.  borneese,  or  from  a  residue  obtained  in  the  commercial  prepara¬ 
tion  of  gutta  from  leaves. 

Paltreubin  and  a-  and  /3-paltreubyl  alcohol  are  isomeric  with  a-  and 
/?-amyrin  (Vesterberg,  Abstr.,  1887,  733  ;  1891,  165).  M.  A.  W. 

Sapotoxin  and  Sapogenin  from  Agrostemma  githago.  Josef 
Brandl  [with  E.  Mayr  and  A.  Yierling]  ( Chem .  Centr.,  1906,  i, 
1350 — 1353  j  from  Arch.  exp.  Path.  Pharm.,  54,  245 — 284). — The 
seeds  of  Agrostemma  githago  contain  6‘44  per  cent,  of  fat  and  yield 
4’9 — 6*1  of  crude  sapotoxin.  18*1  per  cent,  of  pure  sapotoxin  is 
obtained  from  the  crude  product  by  extraction  with  absolute  alcohol, 
the  insoluble  residue  consisting  of  a  higher  sapotoxin.  The  pure 
sapotoxin  is  dull  brownish-yellow  and  contains  C  54’23  per  cent., 
H  7‘23,  and  O  38’54;  it  forms  a  bright  yellow  solution  in  water, 
and  the  rotatory  power  of  a  2  per  cent,  solution  in  a  20  cm.  tube  is 
+  0,22°.  A  determination  of  the  molecular  weight  by  Raoult’s 
method  gave  1810.  Sapogenin,  prepared  by  digesting  sapotoxin  with 
dilute  sulphuric  acid,  contains  66-28  per  cent,  of  carbon,  8-62  of  hydro¬ 
gen,  and  25T0  of  oxygen,  crystallises  from  absolute  alcohol  in  very 
small,  slender  needles,  becomes  yellow  at  190°,  sinters  at  210°,  and 
decomposes  at  220° ;  it  is  a  saturated  acid  and  liberates  carbon  dioxide 
from  carbonates.  The  rotatory  power  of  a  2  per  cent,  solution  in 
sodium  carbonate  solution  in  a  20  cm.  tube  is  +1‘6°.  Molecular 
weight  determinations  by  Baoult’s  method  gave  605  and  648,  and  by 
the  boiling  point  method  643  and  662.  51-92  per  cent,  of  a  sugar 

(calculated  as  dextrose)  is  also  formed  by  the  hydrolysis  of  sapotoxin ; 
it  is  inactive,  is  scarcely  attacked  by  yeast  in  twenty-four  hours,  and 
forms  three  osazones  melting  respectively  at  180°,  203°,  and  205°. 
By  the  action  of  acetic  anhydride  on  sapogenin,  an  acetyl  derivative 
which  crystallises  from  methyl  alcohol  is  formed,  together  with  a  by¬ 
product  which  is  soluble  in  water,  gives  a  precipitate  with  lead  acetate, 
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but  has  no  htemolytic  action.  The  potassium  and  sodium  salts  of 
sapogenin  crystallise  in  slender  needles,  and  the  potassium  salt  of 
methyl sapogenin  in  very  slender  rods. 

Sapogenin,  C33H52O10,  prepared  by  the  action  of  dilute  sulphuric 
acid  on  quillajic  acid  or  on  quillajasapotoxin,  crystallises  from  absolute 
alcohol  in  slender,  white  needles ;  a  determination  of  the  molecular 
weight  by  the  boiling-point  method  gave  561. 

The  physiological  action  of  Agrostemma  sapotoxin  and  sapogenin  is 
also  described  in  some  detail  in  the  abstract.  E.  \V.  \Y. 

Products  extracted  from  Solanum  sodomaeum.  II.  Giuseppe 
Oddo  and  Amedeo  Colombano  ( Gazzetta ,  1906,  36,  i,  310 — 313.  Com¬ 
pare  Abstr.,  1905,  i,  455). — The  authors  describe  a  method  for  extract¬ 
ing  solanine  from  Solanum  sodomaeum  more  simply  and  in  better  yield 
thau  by  the  process  formerly  described  (Ion.  cit.).  The  berries  are  well 
pounded  in  a  marble  mortar  and  are  then  macerated  for  twenty-four 
hours  with  sufficient  2-5  per  cent,  sulphuric  acid  solution  to  cover  them 
completely.  The  solution  is  then  filtered  through  flannel,  the  filtrate 
rendered  alkaline  with  sodium  or  potassium  hydroxide  solution  and  the 
precipitated  solanin  filtered  through  flannel,  washed  well  with  water, 
dried,  and  treated  with  alcohol  as  previously  described. 

The  neutralised  acid  extract  is  found  to  contain  also  a  compound 
which  crystallises  from  water  in  aggregates  of  small,  reddish-yellow 
prisms,  beginning  to  melt  at  195°  and  completely  melting  and  decompos¬ 
ing  at  215°.  Its  aqueous  solution  is  coloured  green  by  ferric  chloride 
solution  and  an  intense  blood-red  by  alkali.  Alkali  carbonate  solu¬ 
tions  dissolve  it,  giving  brownish- yellow  liquids.  T.  H.  P. 

Solanine  and  other  Constituents  of  the  Berries  of  Solanum 
sodomaeum  from  Sicily.  Arturo  Soldaini  ( Chem .  Centr.,  1906, 
i,  563  ;  from  Boll.  Chim.  Farm.,  1905,  44,  769—773,  808—810,  and 
843 — 885).— The  author  concludes  that  neither  he  nor  Oddo  and 
Colombano  (Abstr.,  1905,  i,  455)  have  yet  been  dealing  with  the  pure 
alkaloid  (glucoside),  and  therefore  many  of  his  previously  published 
results  require  modification.  P.  H. 

Aloxanthin.  Otto  A.  Oesterle  {Chem.  Centr.,  1906,  i,  367 — 368  ; 
from  Schweiz.  Woeh.  Pharm.,  43,  682 — 684.  Compare  Abstr.,  1899,  i, 
538). — Alochrysin  is  not  a  homogeneous  compound,  since  the  acetyl 
derivative  can  be  separated  into  two  components,  of  which  the  one  is 
insoluble  in  benzene  and  a  derivative  of  rhein,  whilst  the  other  is  a 
derivative  of  aloemodin.  It  is  probable  that  emodiu  is  first  formed  by 
the  action  of  potassium  dichromate  and  sulphuric  acid  on  aloin  and  is 
then  oxidised  to  rhein.  It  should  doubtless  be  possible  to  obtain 
emodin  in  this  way.  E.  W.  W. 

Condensation  Products  of  Tannic  Acid  with  Formaldehyde 
and  Acid  Amides.  Arnold  Yoswinkel  (D.R.-P.  165980). — The 
condensation  products  of  tannic  acid  with  formaldehyde  and  acid 
amides  have  the  general  formula  C^HgOg'CHg’NH'COR. 


528 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  formamide  derivative,  C16H13O]0N,  which  was  prepared  by- 
adding  formaldehyde  and  formamide  to  a  solution  of  tannic  acid  in 
dilute  hydrochloric  acid,  forms  a  light  brown  powder  insoluble  in  water 
or  alcohol. 

Methylene-tannin-acetamide,  C]7H35O10N,  was  obtained  similarly  and 
resembles  the  preceding  compound.  The  derivatives  of  amides  sparingly 
soluble  or  insoluble  in  water  were  prepared  in  alcoholic  solutions.  These 
products  are  all  soluble  in  aqueous  solutions  of  sodium  carbonate, 
borate,  or  acetate,  and  are  regenerated  on  treatment  with  acids.  The 
compounds  have  therapeutic  properties  similar  to  those  of  the  carbamide 
derivatives.  G.  T.  M. 


Constitution  of  Methronic  Acid.  Hypolyt  Trepiiilieff  ( Ber ., 
1906,  39,  1859 — 1862.  Compare  Fittig  and  Hantzsch,  Abstr.,  1889, 
126).- — Ethyl  methronate  does  not  react  with  phenylhydrazine ;  the 
acid  is  oxidised  by  nitric  acid  to  acetic  and  oxalic  acids,  combines  with 
four  atoms  of  bromine,  and  is  hydrolysed  to  acetonylacetone.  Under 
Fittig’s  conditions  of  preparation,  40  per  cent,  of  the  sodium  succinate 
remains  in  the  mother  liquor  without  any  ethyl  acetoacerate,  and  the 
yield  is  only  30  per  cent,  of  the  theoretical ;  this  is  increased  to  58 
per  cent,  when  2  mols.  each  of  ethyl  acetoacetate  and  acetic  anhydride 
are  used  for  each  mol.  of  sodium  succinate.  The  by-products  in  the 
reaction  are  carbon  dioxide,  ethyl  acetate,  and  acetone. 

In  accordance  with  these  facts,  methronic  acid  is  regarded  as  having 
C(C02II  )=“CMe 

the  formula  Qpj;:c(c_[J2*C02H)>0'  C.  S. 


Synthesis  of  Simple  Pyronones  from  Acid  Haloids.  Edgar 
Wedekind  ( Ghem .  Centr.,  1906,  i,  369;  from  Verh.  Deut.  Naturforsch. 
Aerzte,  1904,  ii,  81 — 83.  Compare  Abstr.,  1901,  i,  639  ;  1902,  i,  739). 
— When  propionyl,  phenylacetyl,  or  hydrocinnamoyl  chloride  acts  on 
tertiary  bases,  the  acid  chloride  residues  unite  to  form  trimeric  con¬ 
densation  products.  Hydrocinnamoyl  chloride  yields  benzyldiphenyl 
pyronone,  which  reacts  in  accordance  with  the  tautomeric  formulae 

CH9PlrC:CPh*C0  CH9Ph-C:CPh-C-0H 

“l  l  or  I  ll 

O-CO-CHPh  O-CO-CPh. 

The  pyronone  forms  a  sodium  salt  when  treated  with  sodium 
hydroxide,  and  an  oxime  with  hydroxylamine.  By  the  action  of  acyl 
chlorides,  acyl  derivatives  are  obtained,  and  benzyldiphenyl  dihydroxy- 


...  CH2Ph*C  CPh  C'OH 

pyridine,  14™  >  is  formed  by  the  action  or  ammonia. 

w  ’  N:C(OH)*CPh  ’  J 

When  isobutyl  chloride  acts  on  tertiary  bases,  a  diketone  of  the  tetra- 
methylene  series  seems  to  be  produced.  E.  W.  W. 


Thioindigo  red  B.  It.  Wirtiier  ( Chem .  Centr.,  1906,  i,  1353  ; 
from  Fdrberzeit.,  17,  85 — 87). — Tliioindigo-red, 

c6h4<^>c:o<“>c,h4, 

manufactured  by  Kalle  &  Co.,  of  Biebrich,  resembles  indigo  in  its 
method  of  application  as  a  dye,  its  solubility  in  concentrated  sulphuric 
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acid,  and  its  slight  solubility  in  organic  solvents.  It  can  be  sublimed, 
and  its  solutions  in  chloroform,  carbon  disulphide,  toluene,  &c.,  have  a 
yellowish-red  fluorescence.  Wool,  silk,  and  cotton  extract  the  colouring 
matter  from  the  yellow  solution  formed  by  the  action  of  reducing 
agents  on  the  dye,  and  the  red  dye  is  regenerated  when  the  fibres  are 
exposed  to  air.  Thioindigo-red  may  be  used  with  a  sodium  sulphide 
bath,  and  may  also  be  applied  in  cotton  printing.  E.  W.  W. 

Constitution  of  Adrenaline.  Ernst  Friedmann  ( Beitr .  chem. 
Physiol.  Path.,  1906,  8,  95 — 120.  Compare  Abstr.,  1904,  i,  1069  ; 
also  Takamine,  Abstr.,  1902,  ii,  2L7  ;  Aldrich,  1901,  ii,  564;  1902,  ii, 
518;  Abel,  ibid.,  1903,  i,  376  ;  von  Fiirth,  ibid.,  669;  Pauly,  1904,  i, 
128,  540;  Jowett,  Trans.,  1904,  85,  192;  Bertrand,  Stolz,  1905,  i, 
106). — A  modified  method  for  the  preparation  of  von  Furth’s  adren¬ 
aline  tribenzenesulphonate  is  described.  In  chloroform  solution  it  has 
[a]D  —  15T2°,  but  the  rotation  is  somewhat  less  after  it  has  been 
warmed  with  acetic  acid.  The  presence  of  a  free  hydroxyl  group  has 
been  shown  by  its  conversion  into  the  m -nitrobenzoate,  C34H28012N2S3, 
which  is  doubly  refracting.  It  begins  to  sinter  at  71°  and  melts 
between  80°  and  86°. 

When  adrenaline  tribenzenesulphonate  is  oxidised  with  an  acetic 
acid  solution  of  chromic  anhydride,  it  yields  adrenalone  tribenzene¬ 
sulphonate,  (S02Ph‘0)2C6H3*CO,CH2'NMe*S02Ph,  which  may  be 
purified  by  solution  in  acetic  acid  and  precipitation  with  water.  It 
dissolves  sparingly  in  cold  benzene  or  ethyl  acetate  and  in  hot  alcohol, 
and  is  insoluble  in  ether,  acids,  or  alkalis.  It  is  optically  inactive, 
and  may  be  crystallised  from  acetic  acid  at  0°,  and  then  separates  from 
absolute  alcohol  in  long,  rhombic  needles  melting  at  106 — 107°.  Its 
p -nitrophenylhydrazone,  C33H2SO10N4S3,  melts  at  174 — 175°. 

The  substance  previously  termed  peradrenalone  tribenzenesulphonate 
is  shown  to  be  a  mixture  of  adrenalone  and  a  more  complex  substance 
melting  at  196 — 197°.  It  dissolves  in  ammonium  hydroxide  solution. 

Adrenalone  tribenzenesulphonate  has  been  synthesised  from  methyl- 
aminoacetylcatechol.  J.  J.  S. 

Quinine  Tannate.  Maximilian  Nierenstein  {Cliem.  Centr., 
1906,  i,  1417  ;  from  Collegium ,  1906,  108). — Quinine  tannate  forms  a 
white,  amorphous  powder  which  melts  at  64°;  it  separates  from  a 
solution  in  alcohol  to  which  4 — 5  drops  of  acetic  anhydride  are  added 
in  crystals  which  melt  at  79 — 81°.  Since  neither  tannin  nor  gallic 
acid  is  formed  when  the  tannate  is  hydrolysed,  it  cannot  be  a  true  salt, 
but  is  possibly  a  compound  resembling  a  Schiff’s  base.  E.  W.  W. 

Action  of  Gum  Arabic  on  Morphine.  Richard  Firbas 
{Chem.  Centr.,  1906,  i,  374;  from  Pharm.  Post.,  38,  735 — 738. 
Compare  Bourquelot,  J.  Pharm.  Chim.,  [vi],  19,  475). — An  oxy- 
morphine  is  formed  by  the  action  of  a  solution  of  gum  arabic  on 
morphine,  although  comparatively  slowly,  the  action  being  dependent 
on  the  concentration  of  the  solution  and  the  time.  If  the  quantity  is 
not  too  small,  the  presence  of  oxymorphine  may  be  detected  by  the 
precipitate  which  it  gives  with  potassium  chromate.  The  gum  does 
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not  appear,  however,  to  have  any  action  on  opium  powder  or  extract 
even  when  the  substances  are  allowed  to  remain  together  in  a  moist 
condition  for  six  weeks.  E.  W.  W. 

Morphine  Alkylbromides.  J.  D.  Riedel  (D.R.-P.  165898). — 
Morphine  methobromide,  prepared  by  shaking  together  for  eight  to 
twelve  hours  at  40 — 50°  a  mixture  of  finely-divided  morphine,  methyl 
bromide,  and  absolute  alcohol,  was  recrystallised  from  water  or  dilute 
alcohol  and  separated  in  colourless  needles,  sintering  at  260°  and  melt¬ 
ing  at  265 — 266°.  It  is  only  sparingly  soluble  in  absolute  alcohol  or 
chloroform,  and  is  insoluble  in  ether.  The  same  salt  was  also  obtained 
when  finely-divided  morphine  was  suspended  in  a  mixture  of  chloro¬ 
form  and  methyl  sulphate,  and  shaken  at  the  ordinary  temperature  for 
one  day,  when  the  methosulphate  separated.  This  salt  was  dissolved 
in  water  and  treated  with  concentrated  aqueous  potassium  bromide  or 
any  other  soluble  bromide,  when  the  required  methobromide  was 
precipitated. 

Morphine  ethobromide  was  obtained  from  the  corresponding  ethiodide 
by  treating  the  latter  with  moist  silver  bromide ;  it  crystallises  from 
water  or  alcohol  in  colourless  needles  melting  at  245°.  These 
quaternary  salts  have  the  narcotic  action  of  morphine,  but  are  far  less 
poisonous.  G.  T  .M. 

The  Alkyl  Bromides  of  the  Alkyl  Ethers  of  Morphine.  J.  D. 

Riedel  (D.R.-P.  166362). — Codeine  methobromide,  C19H2403NBr,  which 
is  a  white,  crystalline  powder  melting  at  261°,  can  be  obtained  by 
any  of  the  following  processes  :  from  codeine  and  methyl  bromide 
in  dry  chloroform,  alcoholic,  or  acetone  solution ;  by  double  decom¬ 
position  from  the  methosulphate  and  lead  bromide ;  by  the  methyl- 
ation  of  morphine  methobromide  with  sodium  ethoxide  and  methyl 
bromide. 

Codeine  ethobromide,  C20H26O3NBr,  produced  from  the  corresponding 
ethiodide  by  the  action  of  moist  silver  bromide,  crystallises  from  acetone 
in  lustrous  needles,  which  contain  acetone  of  crystallisation  ;  these 
sinter  at  70°  and  melt  at  74°.  When  dried  at  100 — 120°,  the  sub¬ 
stance  loses  acetone,  and  then  melts  at  244 — 245°. 

Codethyline  methobromide,  C20H26O3NBr,H2O,  is  obtained  either  by 
evaporating  a  solution  of  codethyline  methylammonium  hydroxide 
with  hydrobromic  acid  or  by  treating  the  methochloride  (obtained 
either  from  the  iodide  with  moist  silver  chloride  or  from  the  metho¬ 
sulphate  with  potassium  chloride)  with  saturated  aqueous  potassium 
bromide;  it  crystallises  in  needles,  which,  after  drying  at  120°,  melt 
at  267—268°. 

Codethyline  ethobromide,  C21H2803NBr,  produced  by  ethylating  mor¬ 
phine  at  80°  with  ethyl  bromide  and  alcoholic  potash,  crystallises  in 
soft,  lustrous  needles  containing  3  or  4H20  ;  after  dehydrating,  it 
melts  at  225°.  G.  T.  M. 

Products  of  Hydrogenation  of  Pyrrole  by  means  of  Reduced 
Nickel.  Maurizio  Padoa  (Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i, 
219 — 223). — By  passing  a  mixture  of  pyrrole  vapour  and  hydrogen 
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through  a  tube  containing  reduced  nickel  (from  the  reduction  of  nickel 
carbonate  in  hydrogen  at  350°)  at  180 — 190°,  the  author  obtains  :  (1) 
a  25  per  cent,  yield  of  pyrrolidine,  and  (2)  a  small  quantity  of  a 
hexahydroindoline  (1),  which  gives  a  picrate,  C8H15N,C6H307lSr3,  crystal¬ 
lising  from  alcohol  in  yellow  needles  melting  at  123°.  T.  H.  P. 

Invertive  Power  of  Certain  Pseudo-acids  having  Complex 
Functions.  Rodolfo  Torrese  ( Atti  R.  Accad.  Sci.  Torino ,  1906,  41, 
309 — 327). — The  author  has  examined,  with  regard  to  their  capability 
of  hydrolysing  sucrose,  a  number  of  derivatives  of  glutaconimide 
having  formula  represented  by  the  following  schemes  : 

(1)  >c<c'c<y>NH  ;  <2)  ~c<c’co>NH;  <3)  >C<c'oo>NH’ 

II  II  , 

Compounds  of  types  (l)and  (3)  are  unable  to  hydrolyse  sucrose,  whilst 
those  of  type  (2)  are  able  to  do  so.  In  order,  therefore,  that  they  may 
exhibit  this  property,  the  molecules  must  possess  a  double  linking  iu 
the  position  shown  in  (2),  and  they  must,  further,  have  the  two 
carbonyl  groups  unsubstituted  ;  if,  for  instance,  one  of  the  carbonyl 
groups  is  replaced  by  CMe2,  the  power  to  invert  sucrose  is  lost. 

T.  H.  P. 

A  New  Class  of  Salt-forming  Metallic  Hydroxides.  Paul 
Pfeiffer  [with  M.  Tapuach  and  W.  Osann]  (Ber.,  1906,  39, 
1864 — 1879.  Compare  Abstr.,  1902,  i,  728). — Dihydroxylodiaquo - 
dipyridinechromium  bromide,  [CrPy2(OH2)2(OH)2]Br  (where  Py  = 
C5NH5),  is  prepared  by  the  addition  of  pyridine  or  of  ammonia  to 
an  aqueous  solution  of  the  tetra-aquobroinide,  [CrPy2(OH2)4]Br3 
(loc.  cit.). 

Hydroxylotriaquodipyridinechromium  thiocyanate, 
[CrPy2(OH2)3(OH)](SCN)2, 

prepared  from  ammonium  thiocyanate  and  tetra-aquodipyridine- 
chromium  chloride,  forms  violet-red  crystals ;  its  aqueous  solution  is 
greyish-green. 

Hydroxylotriaquodipyridmechromium  sulphate, 

[CrPy2(0Ha)3(0H)]S04, 

prepared  by  the  addition  of  pyridine  or  of  ammonia  to  an  aqueous 
solution  of  the  hydrogen  sulphate,  [CrPy2(0H2)4](S04)2H,  forms  a 
green  solution  with  an  excess  of  water. 

jDihydroxylodiaquodipyridinechromium  sulphate, 

[CrPy2(0H2)2(0H)2]2S04, 1 2  1 4H20, 

prepared  by  the  action  of  ammonia  on  tetra-aquodipyridinechromium 
sulphate,  forms  greyish -violet  crystals.  It  may  also  be  formed  from 
the  trihydroxylo-com pound  by  the  careful  addition  of  sulphuric  acid. 
When  sulphuric  acid  is  added  in  excess  to  dihydroxylodiaquodipyridine- 
chromium  sulphate,  the  latter  is  converted  into  the  monohydroxylo- 
sulphate,  which  then  passes  into  the  hydrogen  tetra-aquosulphate. 
When  an  aqueous  solution  of  dihydroxylodiaquodipyridinechromium 
sulphate  is  decomposed  by  ammonia,  the  trihydroxylo-compound  is 
formed. 
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Chromiumtrihydroxyloaquodipyridine,  [CrPy2(0H2)(0H)3],6H20,  pre¬ 
pared  by  the  action  of  concentrated  ammonia  on  the  dihydroxylo- 
sulphate  or  by  the  action  of  concentrated  ammonia  on  the  mono- 
hydroxylosulphate,  or  by  the  action  of  ammonia  on  a  mixture  of  the 
dihydroxy  lochloride  and  the  dihydroxy lobromide  suspended  in  water, 
forms  glistening,  violet  crystals  and  is  insoluble  in  water.  It  forms 
red  solutions  with  dilute  mineral  acids. 

The  corresponding  dihydroxylo-salts  are  produced  by  the  action  of 
a  little  hydrochloric,  hydrobromic,  or  sulphuric  acid  on  an  aqueous 
emulsion  of  the  trihydroxyl  compound  in  question.  By  the  action  of 
an  excess  of  concentrated  hydrochloric  acid  on  the  trihydroxyl 
compound,  tetra-aquodipyridinechromium  chloride  is  formed. 
Chromiumtrihydroxyloaquodipyridine  is  very  unstable,  undergoing 
partial  decomposition  when  exposed  to  air  at  the  ordinary  temperature. 
A  green  residue  is  left  when  the  compound  is  exposed  in  a  desiccator 
containing  phosphoric  oxide  or  when  it  is  kept  under  diminished 
pressure,  water  and  pyridine  being  evolved  in  each  case. 

Chromiumdichlorohydroxyloaquodipyridine,  [CrPy2(OH2)(OII)Cl2], 
was  prepared  as  follows.  The  green  product  obtained  by  heating 
tetra-aquodipyridinechromium  chloride  in  a  sealed  tube  (compare 
succeeding  abstract)  was  triturated  with  dilute  hydrochloric  acid,  and 
to  the  solution  remaining  after  filtration  from  chromiumtrichloro- 
aquodipyridine  pyridine  was  probably  added,  when  ehromiumdichloro- 
hydroxyloaquodipyridiue  was  precipitated.  It  is  a  green  microcrystal¬ 
line  powder  which  decomposes  on  prolonged  exposure  to  the  air  at  the 
ordinary  temperature  and  is  insoluble  in  water.  Its  solutions  in 
dilute  mineral  acids  are  green.  When  suspended  in  water  and 
ammonia  then  added,  it  forms  the  compound,  [CrPy2(OH2)2(OH)2]Cl, 
which,  by  the  action  of  concentrated  hydrochloric  acid,  is  converted 
into  tetra-aquodipyridinechromium  chloride,  [CrPy2(0H2)4]Cl?,2H20. 

The  constitution  of  the  substances  enumerated  is  discussed.  The 
hydroxy-groupings  are  directly  attached  to  the  chromium  atom.  The 
compounds  described  form  salts  with  acids  by  direct  addition  and  not 
by  substitution.  A.  McK. 


Hydrate  Isomerism  with  Chromium  Salts.  Paul  Pfeiffer 
[and  M.  Tapuach]  ( Ber .,  1906,  38,  1879 — 1896). — When  the  violet- 
red  tetra-aquodipyridinechromium  bromide,  [CrPy2(0H2)4]Br3,2H20, 
where  Py  =  C5lS[H5  (compare  Abstr.,  1902,  i,  728),  is  allowed  to  remain 
for  several  weeks  in  a  closed  vessel,  it  assumes  a  green  tint.  When 
heated  in  a  closed  vessel  for  three  hours  at  60 — 65°,  it  is  converted 
into  the  green  isomeride,  dibromodiaquodipyridinechromium  bromide, 
[CrPy2(0H2)2Br2]Br,4H20 ; 

the  latter  forms  a  green  solution  with  ethyl  alcohol  or  methyl  alcohol. 
As  distinguished  from  the  violet-red  isomeride,  it  does  not  form  a  clear 
solution  with  water,  since  it  undergoes  hydrolytic  dissociation  with  the 
separation  of  a  green  powder  (possibly  [CrPy2(OH2)(OH)Br2]).  When 
an  excess  of  pyridine  is  added  to  a  solution  of  the  dibromobromide  in 
water  containing  hydrochloric  acid,  a  green  precipitate  of  the  pseudo¬ 
base,  [CrPy2(OH2)(OH)Br2],  is  formed  ;  the  latter  is  very  labile  and  is 
quickly  transformed  into  the  basic  bromide  of  the  telra-aquo-series. 
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Dibromodiaqnodipyridinechromium  nitrate, 

[CrPy2(OH2)2BrJN03,4H2O, 

prepared  from  nitric  acid  and  dibromodiaquodipyridinechromium 
bromide,  forms  dark  green  needles.  It  does  not  form  a  cleir  solution 
with  water  owing  to  partial  separation  of  the  hydroxylodibromo-corn- 
pound,  which  can  be  dissolved  by  the  addition  of  mineral  acid.  When 
the  dibromo-nitrate  is  added  to  water,  the  concentration  of  bromine  ions 
in  the  solution  remaining  after  filtration  of  the  hydroxylodibromo- 
compound  is  slight.  The  compound  [CrPy2(0H2)2Br2]N03.2H20  may 
also  be  obtained  as  a  bright  green,  microcrystalline  powder  by  varying 
the  conditions  of  the  interaction  between  nitric  acid  and  dibromo- 
diaquodipyridinechromium  bromide. 

Dibromodiaquodipyridinechromium  iodide,  [CrPy2(0H2)2Br2]r,4II20, 
prepared  by  the  addition  of  ammonium  iodide  to  a  solution  of  dibromo- 
diaquodipyridinechromium  bromide  in  hydrochloric  acid,  separates  in 
dark  green  needles ;  its  aqueous  solution  is  turbid,  on  account  of  the 
formation  by  hydrolytic  dissociation  of  a  precipitate,  probably  consisting 
of  the  compound  [CrPy2(OH2)(OH)Br2]  ;  the  solution  in  dilute  acids  is 
green.  When  the  salt  is  heated,  iodine  is  evolved. 

Chromium  trichloroaquodipyridine,  [ C rPy2 ( 0 H 2) (J1 3] , H20 ,  prepared  by 
heating  the  violet-i’ed  variety  of  tetra-aquopyridine  chromium  chloride, 
[CrPy2(0H2)4]Cls,2H20,  at75°,  and  then  washing  the  residue  withhydro- 
chloric  acid  until  the  filtrate  is  no  longer  green,  is  a  yellowish-green 
powder.  In  the  aqueous  solution  of  the  compound,  the  chlorine  is  not 
in  the  ionic  form.  When  agitated  with  water  and  pyridine,  the  com¬ 
pound  is  transformed  into  the  greyish-green  dihydroxylochloride, 

[CrPy2(OH2)2(OH)2]Cl. 

It  may  also  be  transformed  into  the  isomeric  dichloro-chloride, 
[CrPy2(OH2)2Cl2]CI. 

Dichlorodiaquodipyridinechromium  chloride  pyridinium  chloride, 
[CrPy2(OH2)2CIJCl,HClPy( 

obtained  as  a  by-product  in  the  preparation  of  chromiumtrichloro- 
aquodipyridine,  forms  glistening,  green  needles. 

Dichloroliaquodipyridinechromium  chloride,  [CrPy2(OH2)2Cl.2]Cl, 
prepared  by  the  action  of  concentrated  hydrochloric  acid  on  chromium- 
dichlorohydroxyloaquodipyridine  (compare  preceding  abstract),  forms 
glistening,  green  leaflets  ;  it  undergoes  hydrolytic  dissociation  with 
formation  of  chromiumdichlorohydroxyloaquodipyridine.  When  ex¬ 
posed  at  the  ordinary  temperature,  the  crystals  lose  their  lusti’e  and 
hydrogen  chloride  is  evolved. 

Dichlorodiaquodipyridinechromiuui  nitrate, 

[CrPy2(0H2)2Cl2]N03,2H20, 

prepared  by  the  action  of  concentrated  nitric  acid  on  chromiumdichloro- 
hydroxyloaquodipyridine,  forms  green  needles.  In  the  aqueous  solution 
of  the  compound,  the  chlorine  is  not  in  the  ionic  condition. 

Dichlorodiaquodipyridinechromiumbromide,  [CrPy2(0H2)2Cl2]Br,3H20, 
prepared  by  the  action  of  hydrobromic  acid  on  chromiumdichloro- 
hydroxyloaquodipyridine,  forms  dark  green,  prismatic  needles. 

The  constitution  of  these  compounds,  which  are  interesting  types  of 
isomerism,  comparable  with  Werner’s  chromium  bromide  hexahydrates, 
[Cr(OH2)s]Br3  and  [Cr(0H2)4BrJBr,2H20,  is  discussed  in  the  preface. 

A.  McK. 
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Preparation  of  Indoxyl  and  its  Homologues.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  166213,  166214). — A  mix¬ 
ture  of  potassium  phenylglycinate,  sodium  and  potassium  hydroxides, 
and  magnesium  nitride  is  heated  at  220 — 270°  until  the  fused  mass 
assumes  a  deep  orange  or  brown  colour.  The  product,  when  dissolved 
in  water,  filtered  from  magnesium  hydroxide,  and  oxidised,  gives  a  good 
yield  of  indigotin. 

The  phenylglycine  employed  in  this  reaction  may  be  replaced  by  one 
of  its  homologues,  and  any  other  nitride  of  the  alkaline  earths  may  be 
substituted  for  the  magnesium  compound.  A  similar  result  is  obtained 
when  calcium  carbide  or  any  other  alkali  or  alkaline-earth  carbide  is 
employed  instead  of  the  nitride.  G.  T.  M. 


3-Ethylcinchonic  Acid  and  2- Hydroxy-3- ethylcinchonic 
Acid.  B.  Mulert  ( Ber .,  1906,  39,  1901 — 1908.  Compare  Hiibner, 
this  vol.,  i,  383). — Methyl  2-hydroxycinchonate, 

C6H4<C(C°2Me):<?H 


'N: 


C-OH’ 


prepared  by  the  action  of  hydrogen  chloride  on  a  solution  of  2 -hydroxy  - 
cinchonic  acid  in  methyl  alcohol,  melts  at  245°.  The  corresponding 


amute,  C6Hi<«(CO-NH^9H 


C-OH 


,  melts  at  357—358°. 


CCCO-ClfiCH 

2 - Chlorocinchonyl  chloride,  C0H4<^ _ -nm  »  PreParet*  by  the 


CC1 


action  of  tliionyl  chloride  on  2-hydroxycinclionic  acid,  melts  at  89 — 90° 
and  is  very  stable  towards  cold  water. 


2 -Chlorocinchonamide,  CcH4<^C°'N  ^ 


alcohol  in  prismatic  needles  and  melts  at  234 — 235c 
ing  it  solidifies  and  again  melts  at  276 — 278°. 

,C(CO-HHPh):CH 


i  ,  separates  from  dilute 
on  further  heat- 


2 -Chlorocinchonanilide,  C(iH4<^ 


CC1 


■N= 

alcohol  in  needles  and  melts  at  202°. 

,fj7  7fl  77  .  7  ^  TT  .C(C02Me):CH 

Methyl  2-c/dorocmchonate,  C6114<AT____ _ _i„. 

addition  of  2 -chlorocinchonyl  chloride  to  methyl  alcohol,  melts  at 
89—90°. 


separates  from 


prepared  by  the 


„  .  ,  .  .  7  ^  TT  .c(co2h):ch 

2- M ethoxy cmchomc  acid,  C6H4<L_  1 


'N: 


C-OMe 


,  prepared  by  the 


action  of  sodium  methoxide  on  2-chlorocinchonic  acid,  separates  from 
benzene  in  needles  and  melts  at  178 — 179°.  When  heated  above  its 
melting  point,  it  is  transformed  into  the  isomeric  methyl  2-hydroxy- 
cinchonate  melting  at  245 — 255°.  Its  methyl  ester  separates  from 
alcohol  in  needles  and  melts  at  71°. 


3 -Ethylcinchonic  acid,  CGH4<^ 


C(C02H):CEt 


N 


CH 


,  prepared  by  the  conden¬ 
sation  of  isatin  with  butaldoxime  in  the  presence  of  potassium  hydr¬ 
oxide,  melts  at  222°.  Its  sodium  and  silver  salts  and  its  platinichloride 
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were  prepared.  Its  methyl  betaine ,  C13H1302N,  prepared  by  the  action 
of  methyl  iodide  on  the  silver  salt,  crystallises  in  needles  and  melts 


at  261°. 


3 -Ethylcinchonic  chloride  hydrochloride,  O12H10ONCl,HCl,  crystallises 
in  needles  and  melts  at  174 — 175°. 

The  amide,  C12II12ON2,  separates  from  water  in  needles  and  melts 
at  220—221°.  The  methyl  ester,  C13H1302N,  separates  from  ether  in 
hexagonal  prisms  and  melts  at  37 — 38°. 


2-Idydroxy-2-ethylcinchonic  acid, 


c6h4< 


C(C02H):CEt 
N=  C‘OH  ’ 


prepared 


from  isatin  and  butyric  anhydride  in  presence  of  aqueous  sodium 
hydroxide,  crystallises  from  water  in  needles  and  melts  at  285°.  Its 
sodium  and  silver  salts  are  described.  Its  acid  chloride ,  prepared  by 
the  action  of  thionyl  chloride,  separates  from  chloroform  in  plates  and 
melts  at  194 — 195°.  Its  methyl  ester  melts  at  160°;  its  amide  melts 
at  304—305°.  A.  McK. 


Synthesis  in  Sunlight.  Alfred  Beneath  ( J .  pr.  Chem.,  1906, 
[ii],  73,  383 — 389.  Compare  Klinger  and  Standke,  Abstr.,  1891, 
900  ;  Klinger  and  Kolvenbach,  Abstr.,  1898,  i,  467). — When  mixed 
with  fsobutaldehyde,  salicylaldehyde,  or  benzaldehyde,  and  exposed  to 
sunlight,  benzil  is  reduced  to  benzilbenzoin ;  anisaldehyde  has  only  a 
slight,  whilst  furfuraldehyde,  cinnamaldehyde,  and  valeraldehyde  have 
no  reducing  action  on  benzil  in  sunlight. 


1- Benzoyl-1  :  2-dihydroquinoline, 


C  H  ^CH=(?H 
6  4^NBz-CH, 


is  formed  when 


benzaldehyde  and  quinoline  are  exposed  to  sunlight ;  it  crystallises  in 
slender,  white  needles,  melts  at  200°,  is  not  a  base,  and  is  hydrolysed 
by  concentrated  hydrochloric  acid,  forming  benzoic  acid  and  1  :  2 -di¬ 
hydroquinoline  (?)  ;  if  it  is  hydrolysed  with  a  hot  alkali  hydroxide 
solution,  the  resulting  base  is  oxidised  to  quinoline. 

2-/3-Hydroxy-/?-phenylethylquinoline, 


C  IT  ^  | 

6  4NN=C-CH2-CHPh-OH’ 

formed  in  the  same  manner  from  benzaldehyde  and  2-methylquinoline, 
crystallises  from  alcohol,  melts  at  131°,  decomposes  when  heated,  form¬ 
ing  2-styrylquinoline,  water,  2-methylquinoline,  and  benzaldehyde, 
and  when  boiled  with  acetic  anhydride  yields  2-styrylquinoline. 
The  salts  are  only  sparingly  soluble ;  the  nitrate  crystallises  in 
yellow,  feathery  aggregates  and  melts  at  153° ;  the  platinichlorule, 
(Cl7H15ON)2,H2PtCl6,  melts  at  232°. 

The  action  of  benzaldehyde  on  cinnamic  acid  in  sunlight  leads  to  the 
formation  of  a8-dibenzoyl-y8y-diphenylbutane. 

Benzaldehyde  and  pyridine  do  not  interact  when  exposed  to  sunlight. 


G.  Y. 


Chemical  Nature  of  Methylene-azure.  August  Bernthsen 
( Ber .,  1906,  39,  1804 — 1809). — The  author  discusses  the  constitution 
of  methylene-azure,  and  confirms  Kehrmann’s  discovery  that  this 
substance  is  a  mixture  of  di-  and  tri-methylthionine  (this  vol.,  i,  460). 
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Diphenylaminesulphone,  C6H4<^^^)>C0H4,  is  produced  when  methyl- 

diphenylaminesulphone  is  heated  with  hydriodic  acid,  methyl  iodide 
being  formed  quantitatively.  It  crystallises  in  long  needles  and  melts 
at  257—259°.  0.  S. 


Condensation  Products  of  Rhodanic  Acid  with  Aldehydes. 

Guido  Bargellini  (Alti  R.  Accad.  Lincei,  1906,  [v],  15,  i,  181—185. 
Compare  this  vol.,  i,  383). — Reduction  of  o-nitrobenzylidenerhodanic 
acid  (Bondzyhski,  Abstr.,  1887,  1108)  by  means  of  ferrous  sulphate  in 
ammoniacal  solution  yields  o -aminobenzylidenerhodanic  acid,  which  is 
deposited  from  aqueous  alcohol  in  blood-red  crystals,  turning  yellow  at 
200°  and  decomposing  at  265 — 269°. 

g _ Qg 

m -Nitrobenzylidenerhodanic  acid,  N  02  •  C0H4  •  C  If '  •  ^pp  prepared 

by  the  action  of  concentrated  sulphuric  acid  on  an  alcoholic  solution  of 
rhodanic  acid  and  m-nitrobenzaldehyde,  crystallises  from  acetic  acid  in 
lemon-yellow  needles  melting  and  decomposing  at  255°  and  is  moder¬ 
ately  soluble  in  benzene,  ether,  or  chloroform,  and  readily  so  in  alcohol, 
ethyl  acetate,  or  acetone. 

y>-Dimethylaminobenzylidenerhodanic  acid  crystallises  from  alcohol 
in  minute,  blood-red  needles,  which  begin  to  melt  at  240°  and  are  com¬ 
pletely  melted  at  about  270°  (compare  Andreasch  and  Zipser,  Abstr., 
1905,  i,  930). 

Y>-iso  Rropylbenzylidenerhodanic  acid,  C13H13ONS2,  prepared  from 
cuminaldehyde  and  rhodanic  acid,  crystallises  from  aqueous  alcohol  in 
red  needles  melting  at  154 — 157°,  and  is  moderately  soluble  in  benzene 
or  ether  and  readily  so  in  chloroform,  acetic  acid,  or  acetone. 
4:-ffydroxy-2-<methyl-5-isop?'opylbenzylidenerhodanic  acid, 

C14H15°2NS2> 

prepared  from  thymotic  aldehyde  and  rhodanic  acid,  forms  a  mass  of 
orange,  woolly  crystals  melting  at  220 — 221°,  and  dissolves  readily  in 
alcohol,  ether,  ethyl  acetate,  acetic  acid,  or  acetone,  and  to  a  slight 
extent  in  benzene  or  chloroform. 

Thymotic  dialdehyde  and  rhodanic  acid  give  the  condensation  pro- 

a _ n  cj 

duct,  OH*C6HMePr,3(CHO),CH!C<^  ,  which  crystallises  from 


alcohol  in  yellow  needles  melting  at  239 — 240°  and  is  soluble  in  ether, 
ethyl  acetate,  acetone,  or  acetic  acid,  and  to  a  slight  extent  in  benzene. 
/3-Hydroxy naphthaldehyde  and  rhodanic  acid  yield  the  compound 


oh-c]0h6-ch:c< 


s— cs 

CO-HH’ 


which  crystallises  from  aqueous  alcohol  in 


dark  chestnut-red  needles  blackening  at  210°  and  melting  and  decom¬ 
posing  at  220°,  and  dissolves  readily7  in  ether,  benzene,  chloroform, 
acetone,  or  acetic  acid.  T.  H.  P. 


4  : 5-Diamino-2  : 6  -dihydroxy-3-methylpyrimidine.  Emanuel 
Merck  (D.R.-P.  166267). — 4  :  b-Diamino-2  :  Q-dihydroxy-3-methyl- 

pyrimidine  is  readily  obtained  by  dissolving  5 - ison i troso - 4-a m ino - 2  :  6- 
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dihydroxy-3-methylpyrimidine  in  60  per  cent,  sulphuric  acid  and 
electrolysing  the  solution  in  the  cathode  cell  with  leaden  cathode  and 
a  current  density  of  3  amperes  per  sq.  dm.  The  liquid  is  finally 
saturated  with  ammonia,  when  the  diamine  is  set  free  in  a  very  pure 
condition.  G.  T.  M. 


Preparation  of  Cyclic  Carbamide  Derivatives  (Pyrimidines). 
Emanuel  Merck  (D.R.-P.  165561  and  165562). — Carbamide  and  its 
alkyl  derivatives  can  be  converted  into  pyrimidine  bases  by  treatment 
with  ethyl  cyanoacetate  in  the  presence  of  an  alkali  metal  or  its 
ethoxide  or  amide. 

4- Amino-2  :  6-dioxypyrimidine,  is  prepared 

by  the  interaction  of  carbamide,  sodamide,  and  ethyl  cyanoacetate  in 
xylene  solution. 

i-Ethylamino-2  :  Q-dioxy pyrimidine,  obtained  by  condensing  ethyl 
carbamide  and  ethyl  cyanoacetate  in  the  presence  of  sodium  ethoxide, 
crystallises  in  fine  needles  and  possesses  both  basic  and  acidic  proper¬ 
ties.  The  isomtfroso-derivative  of  this  base  is  a  well-defined,  violet-red 
substance  melting  indefinitely  at  278 — 280°.  G.  T.  M. 


Preparation  of  Derivatives  of  Barbituric  Acid.  Emanuel 
Mekck  (D.R.-P.  165692  and  165693). — Malononitrile  and  its  mono- 
and  di-G-alkylated  homologues  and  guanidine  and  its  derivatives 
undergo  condensation  to  yield  derivatives  of  tri-iminobarbituric  acid 
(2:4  : 6-tri-iminopyrimidine), 

nx:c(nh2)2  +  crr'(cn)2  =  nx:c<^;^|:™|>crr'. 

These  pyrimidine  derivatives  are  readily  hydrolysed  to  the  correspond¬ 
ing  barbituric  acids,  which  have  a  distinctly  soporific  action. 

2:4:  Q-Tri- iminopyrimidine,  melting  at  252°,  obtained  from  malono¬ 
nitrile  and  guanidine  in  alcoholic  solution,  yields  sparingly  soluble  salts 
with  the  mineral  acids  and  forms  a  violet  nitroso-derivative.  The 
compound  from  guanidine  and  ethylmalononitrile  melts  at  190°. 
2:4:  Q-Tri-imino-5  :  5 -diethylpyrimidine  melts  at  240°  and  has  a  strongly 
alkaline  reaction.  The  compound  from  methylguanidine  and  diethyl- 
malononitrile  forms  cubical  crystals  and  melts  at  172°.  The  compound 
C9H14N6,  obtained  from  diethylmalononitrile  and  either  dicyano- 
diamide  or  diguanide,  melts  at  183°. 

4  : 6-EE-imino-2-oxy-5-diethylpyrimidine,  melting  at  272°,  obtained 
from  carbamide  and  diethylmalononitrile,  when  boiled  with  30  per 
cent,  sulphuric  acid  yields  diethyl  barbituric  acid.  This  substance  may 
also  be  prepared  from  2:4:  6-tri-imino-5  :  5 -diethylpyrimidine,  melting 
at  240°,  obtained  by  condensing  diethylmalononitrile  with  guanidine. 

Ethylbarbituric  acid  (m.  p.  194°)  is  prepared  from  2:4:  Q-tri-imino-5- 
ethylpyrimidine,  melting  at  190°,  and  propylbarbituric  acid  may  be 
produced  from  4  :  6-di-imino-'2-oxy-5-propylpyrimidine,  which  decom¬ 
poses  at  300°  and  is  prepared  from  propylmalononitrile  and  carbamide 
in  the  presence  of  boiling  alcoholic  sodium  ethoxide.  G.  T.  M. 
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Preparation  of  5  : 5-Dialkylbarbituric  Acids.  Farbenfabriken 
vorm.  Friedr.  Bayer  tfc  Co.  (D.R.-P.  1G5223). — By  the  action  of 
dicyanodiamide  on  dialkylated  cyanoacetates,  malonates,  or  dialkyl- 
malononitriles  in  the  presence  of  alkaline  condensing  agents,  pyrimi¬ 
dine  derivatives  are  produced  having  the  following  general  formula, 

N:C*NIC<^^2.q|^|^>CR2,  where  R  represents  alkyl  groups  and  X 

signifies  oxygen  atoms  or  imino-groups.  These  substances  on  treat¬ 
ment  with  acids  furnish  the  corresponding  substituted  barbituric  acids. 


CO<T^s  ^  "^<^'>CR 


Iminocyanoimino  -oxyd  iethylpyrimidine, 

N:C*N.C<n  H-C(NH)>CEt2, 

prepared  from  dicyanodiamide  and  ethyl  diethylcyanoacetate  in 
presence  of  an  alkali  ethoxide,  separates  from  water  in  needles 
melting  at  265°  and  yields  diethylbarbituric  acid  on  boiling  with 
20  per  cent,  sulphuric  or  oxalic  acid. 

Cyanoiminodioxydiethylpyrimidine ,  X:C-NIC<C^^.QQ^>CEt2,  from 


dicyanodiamide,  ethyl  diethylmalonate,  and  alkali  ethoxide,  melts  at 
242°  and  is  readily  hydrolysed  by  25  per  cent,  hydrochloric  acid. 
Di-iminocyanoiminoditthylpyrimidine, 


N  :C‘N  •C<XH*C(XH)>CEt2, 

obtained  from  dicyanodiamide  and  diethylmalononitrile,  melts  at  270°. 
Iminocyanoimino-oxydiethylpyrimidine, 


N:C‘N'C<XH-C(^H)>CPr> 

arising  fiom  ethyl  dipropylcyanoacetate,  melts  at  272°,  and  when 
hydrolysed  with  25  per  cent,  hydrobromic  acid  yields  5  : 5-di propyl- 
barbituric  acid.  G.  T.  M. 


Preparation  of  5 : 5-Dialkylbarbituric  Acids.  Alfred  Einhorn 
(D.R.-P.  165649). — The  5  :  5-dialkylbarbituric  acids  may  be  obtained 
from  the  corresponding  thiobarbituric  acids  by  heating  with  non¬ 
oxidising  mineral  acids.  After  six  to  seven  hours’  boiling  with  con¬ 
centrated  hydrobromic  acid  or  33 — 50  per  cent,  sulphuric  acid,  diethyl- 
thiobarbituric  acid  is  hydrolysed  and  dissolved,  and  pure  5  ^-diethyl- 
barbituric  acid  may  be  isolated  from  the  product.  Hydriodic,  hydro¬ 
chloric,  sulphurous,  and  phosphoric  acids  may  also  be  employed,  and 
the  hydrolysis  is  accelerated  by  the  addition  of  alcohol.  G.  T.  M. 

Preparation  of  2- Arylimino-  and  2-Arylhydrazino-5 : 5- 
dialkylbarbituric  Acids.  Alfred  Einhorn  (D.R.-P.  166266). — 
When  the  thiodialkyl barbituric  acids  are  heated  with  aromatic  amines, 
sulphur  is  displaced  by  the  amino-residues  and  aryliminodialkyl- 
barbituric  acids  are  obtained. 

2 -Phenyliminodiethylbarbituvic  acid,  which  results  from  the  inter¬ 
action  of  aniline  and  thiodiethylbarbituric  acid  at  120 — 130°,  crystal¬ 
lises  from  alcohol  in  white  needles  or  leaflets  melting  at  253° ;  when 
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boiled  with  mineral  acids,  it  is  hydrolysed,  yielding  aniline  and  diethyl- 
barbituric  acid. 

2 -Phenylhydrazinodiethylbarbituric  acid,  obtained  under  similar  con¬ 
ditions  from  thiodiethylbarbituric  acid  and  phenylhydrazine,  is 
sparingly  soluble  in  methyl  and  ethyl  alcohols,  crystallising  from  the 
former  in  yellow  leaflets  melting  at  215 — 216°;  it  dissolves  in  dilute 
aqueous  sodium  hydroxide,  and  the  solution  passes  through  a  series  of 
colour  changes — brown,  reddish  brown,  deep  violet,  and  Anally  brown 
again ;  the  liquid  at  the  same  time  gradually  becomes  turbid.  This 
hydrazino-derivative  is  hydrolysed  by  concentrated  mineral  acids, 
phenylhydrazine  being  eliminated. 

2 -Phenyliminodimethylbarbituric  acid  crystallises  from  alcohol  in 
needles  melting  at  251°.  G.  T.  M. 

Affinity  Constants  of  Cyclic  Bases.  Georg  Dedichem  ( Ber 
1906,  39,  1831 — 1856). — The  dissociation  constants  have  been  deter¬ 
mined  of  substituted  glyoxalines  by  the  conductivity  method,  of 
derivatives  of  pyrazole,  triazole,  and  of  fsodihydrotetrazine  by  Lowen- 
herz’s  solubility  process,  or  by  the  hydrolysis  of  ethyl  formate. 

The  original  paper  must  be  consulted  for  the  tabulated  results.  In 
general,  the  introduction  of  the  methyl  or  ethyl  group  affects  the 
affinity  of  the  base  to  approximately  the  same  extent.  The  position 
of  the  alkyl  group  has  a  very  marked  influence;  when  it  is  attached 
to  a  nitrogen  atom,  the  effect  on  the  dissociation  constant  is  small,  but 
the  affinity  of  the  base  is  largely  increased  when  an  alkyl  group  is 
combined  with  carbon.  The  introduction  of  a  chlorine  atom  into 
1-methylglyoxaline  greatly  diminishes  the  value  of  K.  C.  S. 

Resolution  of  the  Iminazole  and  Oxazole  Rings.  Otto 
Fischer  ( J .  pr.  Chem.,  1906,  [ii],  73,  419 — 446.  Compare  Abstr., 
1905,  i,  245). — [With  Fritz  Romer.] — -1-Methyl-,  1-ethyl-,  aud  1-phenyl- 
benziminazoles  are  not  reduced  by  sodium  and  alcohol. 

The  action  of  methyl  iodide  on  2  : 5-dimethylbenziminazole  leads  to 
the  formation  of  1:2:3: 6-tetramethylbenziminazolium  iodide  and 
the  hydriodides  of  1:2:5-  and  1:2: 6-trimethylbenziminazoles 
(Fischer  and  Rigaud,  Abstr.,  1902,  i,  399). 

1:2:3:  6-Tetramethyl-2  :  3-dihydrobenziminazole-2-ol  (Fischer  and 
Rigaud,  loc.  cit.)  sublimes  and  decomposes  only  slightly  when  carefully 
heated,  but  decomposes  to  a  marked  extent  when  rapidly  heated  or 
distilled.  It  crystallises  from  light  petroleum  in  sheaves  of  needles 
melting  at  148 — 150°,  or  from  water  or  very  dilute  alcohol  in  plates 
melting  at  166 — 167°,  and  distils  only  slowly  in  a  current  of  steam. 
It  dissolves  in  cold  acids,  and  can  be  reprecipitated  immediately  by 
alkali  hydroxides  or  ammonia,  but  in  the  acid  solution  gradually 
changes  into  the  benziminazolium  salt,  and  is  no  longer  precipitated 
by  ammonia.  1:2:3:  6-Tetramethylbenziminazolium  picrate  melts  at 
147 — 148°  (compare  Niementowski,  Abstr.,  1887,  937).  The  nitroso- 
amine,  NO’NMe’CgHjMe’NMeAc,  is  formed  by  the  action  of  sodium 
nitrite  on  1:2:3: 6-tetramethyIdihydrobenziminazole-2-ol  in  con¬ 
centrated  sulphuric  acid  solution  at  0°  :  it  crystallises  from  a  mixture 
of  alcohol  and  light  petroleum  in  long,  stout,  colourless  prisms,  melts 
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at  71°,  becomes  yellow  or  brown  in  presence  of  moisture,  and  gives 
Liebermann’s  reaction.  The  action  of  alcoholic  hydrochloric  acid  on 
the  nitrosoamine  in  ethereal  solution  leads  to  the  formation  of 
1:2:3:  6-tetramethylbenziminazolium  chloride. 

When  heated  with  sodium  hydroxide  in  alcoholic  solution  in  a  sealed 
tube  at  150°,  the  carbinol  or  1  :  2  :  3  :  6-tetramethylbenziminazolium 
iodide  is  decomposed,  forming  3  : 4-dimethylaminotoluene,  the  hydro¬ 
chloride  of  which  has  tho  formula  C9H16N2C12  (compare  Fischer  and 
Eigaud,  loc.  cit.). 

The  reduction  of  the  carbinol  with  sodium  and  alcohol  or  zinc  dust 
in  alkaline  solution  leads  to  the  formation  of  1:2:3:  6 -tetramethyl- 

2  :  S-dihydrobenziminazole,  C6II3Me<C^^j|p>CHMe,  which  is  readily 

hydrolysed,  yielding  acetaldehyde  and  3  :  4-dimethylaminotoluene. 

When  reduced  with  sodium  and  alcohol,  1  :  3  :  4  :  6-tetramethyldihy- 
drobenziminazole-2-ol  yields  formaldehyde  and  va-xylylene-i  '.5-dimethyl- 
diamine,  OcH2Me2(NHMe)2.  This  is  obtained  as  an  oil,  which  boils  at 
245 — 250°  under  730  mm.  pressure,  gives  with  ferric  chloride  in  dilute 
solution  a  brownish-red  coloration,  or  in  concentrated  hydrochloric 
acid  solution  a  yellow  ferrichloride,  gradually  changing  into  the  red 
azine  dye,  and  reacts  with  formic  acid  to  form  1:3:4:  6-tetramethyl- 
dihydrobenziminazole-2-ol,  or  with  aldehydes  to  form  unstable  dihydro- 
ben  ziminazoles.  The  hydrochloride,  C10HlfilSr2,2HCl,  crystallises  in 
white,  flat  prisms.  When  mixed  with  salicylaldehyde,  the  base  forms 
water,  and  the  condensation  product,  CiyH20ON2,  which  crystallises 
from  ether  in  colourless  plates,  melts  at  132 — 133°  and  is  hydrolysed 
to  salicylaldehyde  and  the  o-diamine  when  boiled  with  acids. 

2-Phenyl-l  :  3-dimethylbenziminazolium  iodide,  C,-H15N2I,  formed  by 
heating  2-phenylbenziminazole  with  methyl  iodide  and  methyl  alcohol 
in  a  sealed  tube  at  110°,  crystallises  in  white  needles,  melts  at 
278 —279°,  and,  when  treated  with  a  hot  aqueous  alkali  hydroxide, 
forms  2-phenyl-\  :  3-dimethyl-2  :  d-dihydrobenzwiinazole-2-ol, 

°»H‘<NM?>CPh'0H- 

This  crystallises  in  white,  tetragonal  prisms,  melts  at  159°,  forms  a 
ferrichloride,  which  is  readily  soluble  in  water,  and  with  hydriodic  acid 
yields  the  above  benziminazolium  iodide,  or  with  alcoholic  hydrochloric 
acid  the  chloride,  C15H15lSr2Cl.  When  dissolved  in  dilute  hydrochloric 
acid,  cooled  by  ice,  and  immediately  treated  with  ammonia,  2-phenyl- 
1  : 3-dimethyldihydrobenziminazole-2-ol  is  regained  unchanged,  but 
after  twenty  to  thirty  minutes  in  the  acid  solution  it  is  converted  into 
the  benziminazolium  salt,  which  does  not  give  a  precipitate  with 
ammonia.  The  picrate  of  the  carbinol  melts  at  157—158°.  When 
boiled  with  alcoholic  potassium  hydroxide,  the  carbinol  is  decomposed 
and  forms  o-phenylenedimethyldiamine. 

2-Methyl-a-naphthiminazole  melts  at  171 — 172°  (168 — 169°;  Abstr., 
1901,  i,  414) ;  when  heated  with  methyl  iodide  and  methyl  alcohol  in 
a  sealed  tube  at  140 — 145°,  it  forms  1  :  2  :  3-trimethyl-a-naphthimin- 
azolium  iodide,  C14H15N2I,  which  crystallises  in  voluminous,  white 
needles,  becomes  red  when  dried,  melts  at  294°,  and  when  treated 
with  aqueous-alcoholic  potassium  hydroxide  yields  the  carbinol, 
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C10H6<^^-^^>CMe*OH.  This  crystallises  in  white,  tetragonal  prisms, 

is  readily  soluble  in  alcohol,  ether,  or  benzene,  forming  a  solution 
with  violet  fluorescence,  yields  a  yellow,  crystalline  ferrichloride,  and 
is  converted  by  acids  slowly  into  the  naphthiminazolium  salts.  The 
carbinol  is  very  stable  towards  hydrolysing  agents,  remaining  un¬ 
changed  when  heated  with  50  per  cent,  alcoholic  potassium  hydroxide 
at  140 — 150°,  and  does  not  form  an  azine  dye  when  treated  with  ferric 
chloride.  The  nitrosoamine,  which  is  obtained  in  small  yields  when 
the  carbinol  is  treated  writh  sodium  nitrite  and  dilute  sulphuric  acid 
cooled  by  ice,  crystallises  in  slightly  yellow  plates,  melts  at  134 — 135°, 
and  gives  Liebermann’s  reaction. 

When  heated  with  methyl  iodide  and  methyl  alcohol  at  120°  in  a 
sealed  tube,  benzoxazole  forms  o-trimethylaminophenol  iodide  (Griess, 

Abstr.,  1880,  636).  Benzoxazole  methiodide,  C6H4<C]_.q^.1^>CH,  is 

formed  when  benzoxazole  is  heated  with  an  excess  of  methyl  iodide, 
without  methyl  alcohol,  in  a  sealed  tube  at  100°  ;  it  crystallises  in 
glistening,  yellow  needles,  melts  and  evolves  iodine  at  182 — 183°,  and 
decomposes  when  exposed  to  sunlight.  When  boiled  with  concen¬ 
trated  hydrochloric  acid,  the  methiodide  is  hydrolysed,  forming 
o-methylaminophenol. 

When  heated  with  methyl  iodide  at  170°,  2-phenylbenzoxazole  yields 
only  a  small  amount  of  an  impure  product  containing  iodine.  Con¬ 
trary  to  Hvibner’s  statement  (Abstr.,  1882,  505),  the  product  of  the 
nitration  of  2-phenylbenzoxazole  is  a  mononitro- derivative,  which,  when 
hydrolysed  with  concentrated  hydrochloric  acid,  yields  benzoic  acid. 
The  picrate,  C13H0ON,C6H3O7iSr3,  crystallises  in  matted,  yellow  needles 
and  melts  at  104°. 

C  H  #C*N 

a  -Naphthoxazole,  CH<fJL  4  14  ^$>CH,  is  prepared  by  heatiDg 

(JH 

a-amino-/3-naphthol  hydrochloride  with  sodium  formate  and  foi’mic  acid 
in  a  reflux  apparatus  \  it  crystallises  in  white  leaflets,  melts  at 
63 -5 — 64°,  and  is  partially  hydrolysed  when  heated  with  an  aqueous 
alkali  hydroxide.  The  platinichloride  is  unstable  ;  the  mercurichloride, 
CutLON,HgCl2,  crystallises  in  long,  colourless,  glistening  needles  and 
melts  at  183 — 184°;  the  picrate,  CuH7ON, CgHgO^g,  forms  needles 
and  melts  at  133 — 134°.  The  mononitro- product,  C11H(508N.„  formed 
by  the  action  of  cold  nitric  and  sulphuric  acids  on  a-naphthoxazole, 
crystallises  in  brownish-yellow  needles  and  melts  at  135°.  When 
boiled  with  water  in  a  reflux  apparatus  for  four  hours,  a-naphthox¬ 
azole  is  hydrolysed,  yielding  a-formylamino- /3-naphthol , 
OH-C10Hf;NH-COH, 

which  crystallises  in  white,  prismatic  needles,  melts  at  204°,  and  is 
hydrolysed  by  boiling  concentrated  alkali  hydroxides,  yielding  ammonia 
and  a/3-dihydroxy naphthalene.  When  oxidised  with  chromic  acid  in 
glacial  acetic  acid  solution,  a-naphthoxazole  yields  a  small  amount  of 
an  o-dicarboxylic  acid. 

/3 -Naphthoxazole,  C11H7ON,  prepared  from  /?-amino-a-naphthol, 
crystallises  in  stellate  groups  of  slender  needles,  melts  at  79°  and  is 
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hydrolysed  to  only  a  slight  extent  by  boiling  water.  When  boiled 
with  dilute  hydrochloric  acid,  it  is  decomposed,  forming  imino- 
oxydihydronaphthalene  on  saturating  the  solution  with  ammonia. 
When  boiled  with  dilute  potassium  hydroxide,  it  yields  ammonia  and 
a/?-dihydroxy  naphthalene. 

Triphenylgljoxaline  [lophine],  when  heated  with  methyl  iodide  and 
methyl  alcohol  at  120 — 130°,  forms  triphenyldimethylglyoxalinium 
iodide ,  023HolK2I,  which  separates  from  alcohol  in  white  crystals,  melts 
at  266°,  and  remains  unchanged  when  treated  with  alcoholic  potassium 
hydroxide.  When  reduced  with  sodium  and  alcohol,  it  yields  benzoic 
acid,  methylamine,  and  s -dimethylstilbenediamine,  Cll3H20N2,  which  is 
formed  also  by  hydrolysis  of  f-benzoyl-s-dimethylstilbenediamine 
(Japp  and  Moir,  Trans.,  1900,  77,  60S)  with  concentrated  hydrochloric 
acid  at  170 — 180°.  The  hydrochloride  of  the  diamine,  ClfiH20lSr2,2HC], 
was  analysed  ;  the  aurichloride,  plalinichloride ,  mer  cur  (chloride,  and 
picrate  are  crystalline.  The  dinitrosoamine,  C]GH1S02N4,  crystallises 
from  acetone  in  almost  colourless,  tetragonal  prisms,  melts  at  266 — -267°, 
and  gives  Liebermann’s  reaction. 

The  diacetyl  derivative,  C20H24O2N3,  crystallises  in  white,  nodular 
aggregates  and  melts  at  250 — 251°.  The  dibenzoyl  derivative, 
C30H28O2N2,  melts  at  248 — 250°. 

The  m£roso-derivative  of  f-benzoyl-s-dimethylstilbenediamine  melts 
at  213 — 215°,  and  gives  Liebermann’s  reaction.  G.  Y. 

Preparation  of  Indoxyl  and  its  Derivatives.  Basler 
Chemisciie  Fabrik  (D.R.-P.  165691). — A  convenient  process  for 
obtaining  indoxyl  from  phenylglycine  consists  in  adding  the  potassium 
salt  of  the  latter  to  an  intimate  mixture  of  potassium  hydroxide  and 
sodium  oxide  (prepared  from  the  metal)  heated  at  210 — 260°.  The 
fused  mass  from  ten  parts  of  the  alkali  phenylglycine  derivative  when 
dissolved  in  water  and  oxidised  by  a  current  of  air  yielded  4 ’8  parts  of 
indigo.  In  this  experiment,  the  phenylglycine  may  be  replaced  by  its 
homologues,  giving  rise  to  the  corresponding  indoxyl  derivatives. 

G.  T.  M. 

Synthesis  of  Derivatives  of  Ketoquinazoline.  Bronislaw 
von  Pawlewski  ( Ber .,  1906,  39,  1732 — 1736.  Compare  Abstr.,  1905, 
i,  246  ;  Kunckell,  Abstr.,  1905,  i,  382). — Anthranilic  acid  reacts  with 
disubstituted  carbamides  or  thiocarbamides  to  form  only  mono- 
substituted  derivatives  of  ketotetrahydroquinazoline,  in  the  sense  of 

pQ _ ]JD 

the  equation  NH2-C6H4-C,02H  +  FTHR-CONHR'  =  CcH4<  ^  + 

H20  +  R'N H2.  Thus,  phenylallylthiocarbamide  forms  4-keto-2-thion- 
3 -phenyl- 1  :  2  :  3  :  4-tetrahydroquinazoIine,  allylamine,  and  water. 

Molecular  quantities  of  anthranilic  acid  and  allyl  thiocarbamide  at 
150 — 180°  react  to  form  4:-keto-2-thion-3-allyl-l  :2  :3  :  k-tetrahydro- 

QQ _ jq'.Q 

quinazoline ,  C6H4<^.^  3  °,  which  melts  at  303 — 304°,  and  is 

oxidised  by  hydrogen  peroxide  in  alkaline  solution  to  2  :  4 -dilceto- 
3-allyl-\  :  2  :  3  :  4 -tetrahydroquinazoline,  which  separates  from  alcohol 
in  needles  and  melts  at  276 — 278°. 
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4:-Keto-2-thion-l-allyl-\  :  2  :  3  :  4 -tetrahydroquinazoline  is  obtained 
when  a  mixture  of  anthranilic  acid  and  allyl  thiocarbimide  is  heated 
at  160— 165°  and  finally  at  170 — 180°.  It  crystallises  from  .alcohol 
in  long  prisms,  melts  at  208 — 210°,  and  is  oxidised  by  hydrogen 
peroxide  to  2  :  A-diketoA-allyl-l  :  2  :  3  :  4- tetrahydroquinazoline ,  which 
separates  from  alcohol  in  long,  irregular  leaflets  and  melts  at 
187—189°. 

Anthranilic  acid  and  o-tolylthiocarbimide  react  to  form  4 -keto- 
2-thion-3-o-tolyl-l  :  2  :  3  :  4- tetrahydroquinazoline  (compare  MacCoy, 
Abstr  ,  1897,  i,  490;  Freundler,  Abstr.,  1904,  i,  830),  which  crys¬ 
tallises  in  colourless  prisms  and  needles,  melts  at  270 — 271°,  and  is 
oxidised  by  hydrogen  peroxide  to  Busch’s  2  : 4-diketo-3-o-tolvl- 
1:2:3:  4-tetrahydroquinazoline  (Abstr.,  1895,  i,  307).  C.  S. 

Preparation  of  Diaminodinaphthazines.  Farbwerke  vorm. 
Meister,  Lucius,  &  Bruning  (D.R.-P.  166363). — The  dinaphth- 

azines  when  dissolved  in  concentrated  sulphuric  acid  readily  yield 
dinitro-derivatives  on  nitration  ;  these  products  on  reduction  give  rise 
to  diaminodinaphthazines,  which  furnish  valuable  azo-colouring  matters. 
These  diaminodinaphthazines,  unlike  the  aminoazines  already  described, 
which  contain  the  amino-group  in  the  para-position,  do  not  exchange 
this  group  for  hydroxyl  on  heating  under  pressure  with  hydrochloric 
acid. 

a/3-Dinaphthazine  furnishes  a  (ifnfiro-derivative  which  is  very 
sparingly  soluble  in  all  indifferent  solvents  and  crystallises  from 
nitrobenzene  in  small,  yellow  needles  melting  above  300°.  This 
product  is  reduced  to  the  corresponding  diamino- aft -dinaphthazine  by 
inixing  intimately  with  concentrated  sodium  sulphide  solution  and 
heating  the  mixture  at  90 — 100°.  The  diamine  is  a  red  substance 
melting  above  300°  ;  it  is  insoluble  in  water  and  sparingly  soluble  in 
all  organic  solvents ;  its  sulphate  separates  from  aqueous  solutions  in 
very  sparingly  soluble  pale  yellow  crystals.  The  compounds  obtained 
under  these  conditions  trom  /3/?-dinaphthazine  are  quite  analogous  to 
the  preceding  substances.  G.  T.  M. 


Condensation  Reaction  of  the  Pyrazolones.  Mario  Betti 
and  Curio  M.  Mundici  ( Gazzetta ,  1906,  36,  i,  178 — 187). — Pyrazolone 
reacts  with  /3-hydroxynaphthaldehyde,  forming  in  the  first  place  an 

unstable,  intermediate  compound, 

\  CMe.iS  )*■ 

which  readilv  decomposes, yielding  methenylbisphenylmethylpyrazolone, 
NPh-CCk  "  X}0— NPh  . 


N=CMe>0H-CH:C<. 


CMeiN 


The  reaction  evidently  depends 


on  the  known  tendency  of  the  pyrazolones  to  form  the  grouping 
— CH’CHIC— .  /LHydroxynaphthaldehyde  does  not  react  with  methyl- 
isooxalazone  or  with  partially  substituted  pyrazolones  or  with  ethyl 
malonate ;  with  aromatic  amines,  it  yield  anilides  and  hydrazones. 

Methylbisphenylmethylpyrazolone,  (J.;iffls02N4,  crystallises  in  shining, 
orange-yellow  needles  melting  at  180°,  and  dissolves  moderately  well 
in  alcohol  and  to  a  slight  extent  in  other  organic  solvents.  It  is 
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soluble  in  sodium  hydroxide  solution  and  in  concentrated  sulphuric 
acid,  to  which  it  imparts  an  intense  yellow  colour. 

The  intermediate  compouud,  fi-hydroxynaphthylidenebisphenylmethyl- 
pyrazolone,  C31H2603N4,  separates  in  slender,  yellow  needles  melting 
at  118°  to  a  turbid,  yellow  liquid  which  becomes  transparent  at  about 
140°;  it  cannot  be  purified,  owing  to  its  instability. 

NH — CO  CO - NH 

Methenylbismethylpyrazolone,  ^>CH*  CHIC<^^.  _ ^  , 

crystallises  from  alcohol  with  EtOH  in  golden-yellow  needles  melting 
at  130 — 140°,  and  dissolves  in  concentrated  sulphuric  acid  giving  a 
yellow  coloration,  and  in  sodium  hydroxide  solution  forming  an 
intensely  yellow  liquid. 

Methmylbisdiphenylpyrazolone,  H •  CH!C<^  ^  . 

‘  '  JN — CPh  CPh.  A 

crystallises  from  alcohol  in  reddish-yellow  needles  and  from  benzene 
in  orange-yellow  needles  melting  at  249 — 250°. 

o -Hydroxybenzylidenebisphenylmethylpyrazolone, 

oh-c6h4-ch(ch 

prepared  from  salicylaldehyde  and  phenylmethylpyrazolone,  crystallises 
from  alcohol  in  colourless  needles  melting  at  228 — 230°,  dissolves  but 
slightly  in  other  organic  solvents,  forms  a  reddish-yellow  solution 
with  concentrated  sulphuric  acid,  and  dissolves  in  sodium  hydroxide 
solution. 

Anisylidenebisphenylmethyl pyrazolone,  C„8H2503N4,  crystallises  from 
alcohol  in  colourless  needles  which  contain  EtOH  and  melt  at  148°, 
and  dissolves  in  sodium  hydroxide  solution  or  concentrated  sulphuric 
acid.  T.  H.  P. 


Azo-compounds.  Transformation  of  o-Carboxvlic  Azo-com¬ 
pounds  into  3-Hydroxyindazyl  Derivatives.  Paul  Fkeundler 
(' Compt .  rend.,  1906,142,  1153 — 1155. — Compare  Abstr.,  1903,  i,  371, 
585  ;  1904,  i,  121,  667,  699). — Azo-compounds  containing  a  carboxylic 
group  in  the  er</m-position  do  not  react  normally  with  phosphorus 
pentachloride,  but  yield  a  3-hydroxyindazyl  derivative  chlorinated  in 
the  ring;  thus  benzene-o-azobenzoie  acid  yields  chloro-3-hydroxy-2- 
/X - \ 

phenylindazole,  C6H3CI\  |  /NPh,  which  crystallises  in  white 

XC(OH)-/ 

plates,  melts  at  265°,  is  soluble  in  acetic  acid,  and  almost  insoluble 
in  benzene  or  chloroform,  and  yields  benzene-o-azochlorobenzoic  acid, 
C02H*C6H3Cl'N2*Ph,  on  oxidation  with  chromic  acid  or  dilute  nitric 
acid,  which  melts  at  124 — 125°. 

The  lactone  of  chi  oro-3-hydroxy-o-indazylben  zoic  acid, 

.0—00 

/c~\  y — \ 

obtained  by  decomposing  with  water  the  product  of  the. action  of  phos¬ 
phorus  pentachloride  on  o-azobenzoic  acid,  forms  thin  needles  which 
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melt  at  241°,  is  soluble  in  benzene,  and  is  converted  by  nitric  acid  into 
chlorodinitrobenzeneazobenzoic  acid  melting  at  225°.  M.  A.  W. 

Nitration  of  2-Hydroxy-l-diazonaphthalene-4-sulphonic 
Acid.  Anilinfarben-  &  Extract-fabriken  vorm.  J.  II.  Geigy  (D.R.-P. 
164665). — Well-dried  powdered  2-hydroxy- l-diazonaphthalene-4-sul- 
phonic  acid  dissolved  in  cold  concentrated  sulphuric  acid  was  gradually 
treated  at  0 — 5°  with  a  mixture  of  concentrated  nitric  and  sulphuric 
acids  ;  the  mixture  was  stirred  for  four  hours,  allowed  to  attain  a 
temperature  of  15°,  and  then  poured  on  to  ice,  when  nitro-2-hydroxy- 
\-diazonaphthale'ne-i-sulphonic  acid  separated  in  the  form  of  pale  yellow 
crystals,  which  can  be  dried  at  80 — 100°  and  are  not  explosive.  The 
new  nitrodiazo-derivative,  which  is  more  soluble  than  the  unnitrated 
compound,  readily  condenses  with  phenols  to  yield  azo-colouring 
matters.  G.  T.  M. 

The  Electrical  Charge  of  Proteid  and  its  Significance. 
Wolfgang  Pauli  ( Chern .  Centr.,  1906,  i,  376 — 377 ;  from  Naturw. 
Rundsch.,  21,  3 — -5,  17 — 20). — The  serum  proteids  free  from  electro¬ 
lytes  have  no  electrical  charge ;  addition  of  neutral  salts  leaves  them 
unchanged,  so  also  does  alcohol,  which  precipitates  them  readily. 
Traces  of  acid  or  alkali  confer  on  them  a  positive  or  negative  charge 
respectively,  and  hinder  their  precipitability  by  alcohol.  The  differ¬ 
ently  charged  proteids  behave  in  a  reverse  manner  to  various  ions. 
The  naturally  occurring  proteids  are  electro  negative,  and  the  electrical 
properties  of  cells  and  tissues  are  believed  to  depend  on  the  charge  in 
their  proteid  constituents.  The  similarity  between  the  reactions  of 
colloids  and  immune  substances  and  between  the  reactions  of  the 
latter  substances  and  fertilisation  phenomena  is  pointed  out. 

W.  D.  H. 

Optical  Rotation  and  Density  of  Alcoholic  Solutions  of 
Gliadin.  W.  E.  Mathewson  (J.  Amer.  Chem.  Soc.,  1906,  28, 
624 — -628). — An  investigation  has  been  made  of  the  variation  in  the 
specific  rotatory  power  of  gliadin  with  changes  of  temperature,  con¬ 
centration,  and  the  nature  of  the  solvent.  It  has  been  found  that  the 
specific  rotation  of  a  solution  in  70 — 75  per  cent,  alcohol  is  practically 
independent  of  the  concentration  of  the  gliadin.  Solutions  of  the 
proteid  in  70 — 80  per  cent,  alcohol  show  a  marked  increase  in  specific 
rotation  as  the  percentage  of  water  in  the  solvent  increases.  A  rise 
of  temperature  between  20°  and  45°  produces  a  slight  increase  in  the 
specific  rotation. 

Fleurent  ( Compt .  rend.,  1901,  132,  1421)  has  described  a  method 
for  the  estimation  of  gliadin  in  flours  based  on  the  sp.  gr.  of  the 
alcoholic  extract.  It  is  now  shown,  however,  that  the  differences  in 
the  sp.  gr.  in  such  cases  are  too  small  to  afford  accurate  results. 

E.  G. 

The  Amount  of  Glycine  in  Milk  Proteids.  Emil  Abderhalden 
and  A.  Hunter  {Zeit.  physiol.  Chem.,  1906,  47,  404 — 406). — Skraup 
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(this  vol.,  i,  123)  states  that  caseinogen  contains  glycine.  This  is  not 
the  case  for  the  pure  substance  prepared  by  Hammarsten’s  process. 
The  mixed  coagulable  proteids  of  milk  (lactalbumin  and  lactoglobulin) 
yield  a  small  quantity,  1‘2  grams  of  glycine-hydrochloride  from  100 
grams  of  the  proteid  material.  Whether  this  is  derived  from  the 
albumin  or  globulin  or  both  is  not  decided.  W.  D.  H. 

The  Monoamino-acids  of  Legumin.  Emil  Abderhalden 
and  Boris  Babkin  ( Zeit .  physiol.  Chern.,  1906,  47,  354 — 358.  Com¬ 
pare  this  vol.,  i,  56). — Legumin  prepared  from  white  beans  yields  on 
hydrolysis  :  glycine,  1  ;  alanine,  2'8  ;  aminovaleric  acid,  1  ;  leucine, 
8’2  ;  pyrrolidine-2-carboxylic  acid,  2-3  ;  phenylalanine,  2  ;  glutamic 
acid,  16'3;  aspartic  acid,  4;  and  tyrosine,  2-8  per  cent.  The  numbers 
obtained  resemble  those  obtained  from  conglutin.  Conglutin  yields 
19 ’5  per  cent,  of  glutamic  acid  ;  this  corrects  a  previous  statement  of 
the  authors,  that  the  yield  is  low.  W.  D.  H. 

Physical  Chemistry  of  Oxyhaemoglobin .  The  Capacity  for 
Combining  with  Alkali  of  the  Colouring  Matter  of  Blood. 

Emil  Abel  and  Otto  von  Furth  (Zeit. Elektrochem. ,  1906, 12,  349 — 359). 
— Sodium  hydroxide  is  added  to  solutions  of  haemoglobin,  and  the 
concentration  of  the  h}7droxyl  ions  in  the  resulting  solution  determined 
by  means  of  a  hydrogen  electrode.  By  comparing  the  actual  concen¬ 
trations  found  with  those  calculated  from  the  quantity  of  sodium 
hydroxide  added,  it  is  found  that  51  mg.  of  sodium  hydroxide  are 
neutralised  by  one  gram  of  haemoglobin.  The  compound  is  hydrolysed 
to  a  considerable  extent;  if  no  excess  of  sodium  hydroxide  has  been 
added,  the  hydrolysis  amounts  to  about  18  per  cent. 

Similar  experiments  with  oxyhaemoglobin  were  not  very  successful  ; 
the  results  were  not  sufficiently  definite  to  admit  of  any  calculation  of 
the  concentration  of  the  hydroxyl  ions.  T.  E. 

Action  of  Quinine  on  Haemoglobin.  Hugo  Marx  (< Chern .  Cenlr., 
1906,  i,  1443;  from  Arch.  exp.  Path.  Pharm.,  54,  460 — 464). — The 
addition  of  quinine  to  blood  (fresh  or  dry)  changes  the  colour  to  brown, 
and  spectroscopically  a  well-marked  band  in  the  red  is  seen.  Brown 
crystals  separate  out ;  similar  results  follow  the  action  of  quinine  on 
aceto-htemin  crystals.  If  hsematoporphyrin  hydrochloride  is  dissolved 
in  a  concentrated  solution  of  quinine,  the  latter  substance  is  pre¬ 
cipitated  in  a  crystalline  form  which  carries  down  the  pigment  with 
it.  W.  D.  H. 

Neuraemin.  Gablin  &  Cie.  (Chern.  Centr.,  1906,  i,  563  ;  from 
Pharm.  Zeit.,  1906,  51,  77). — Neurcemin  is  prepared  by  slowly  adding 
a  solution  of  10  grams  of  hsematin  and  10  grams  of  smilacin  in  two 
litres  of  90  per  cent,  alcohol  to  a  solution  of  20  grams  of  lecithin  in 
100  grams  of  ether;  on  distilling  off  the  solvents  in  a  vacuum  at  30°, 
the  neursemin  is  obtained  in  the  form  of  a  reddish-brown,  wax-like  solid, 
which  melts  at  128°  and  is  readily  soluble  in  alcohol,  ether,  or  acetone. 

P.  H. 
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The  Cleavage  Products  of  Spongin  with  Acids.  Emil  Abder- 
halden  and  Eduard  Strauss  ( Zeit .  physiol.  Chem.,  1906,  48,  49 — 53). 
— In  many  of  the  so-called  albuminoids  (using  the  term  in  the  limited 
sense  usual  among  physiologists),  typical  cleavage  products  are  absent ; 
for  instance,  tyrosine  is  absent  from  gelatin  and  spongin.  Phenyl¬ 
alanine  is  absent  from  spongin  and  keratin.  Pyrrolidine-2-car  boxy  lie 
acid,  glycine,  and  glutamic  acid  (in  large  quantities)  are  obtained  from 
spongin.  The  transformation  of  ordinary  proteids  into  such  skeletal 
substances  appears  to  be  a  result  of  metabolism  and  of  the  action  of 
tissue  enzymes.  W.  D.  H. 

Decomposition  of  Histidine.  Sigmund  Frankel  ( Beitr .  chem . 
Physiol.  Path .,  1906,  8,  156 — 162.  Compare  Abstr.,  1903,  i,  650; 
Pauly,  ibid. ,  1904,  i,  1068  ;  Knoop  and  Windaus,  ibid.,  1905,  i,  834). — 
Chlorohistidinecarboxylic  acid,  C6H702N;,C1,  is  formed  when  histidine 
hydrochloride  is  treated  with  nitrous  acid  at  0°,  and  the  syrup  thus 
obtained  reduced  with  zinc  and  acetic  acid.  It  crystallises  from  water 
in  long,  transparent  plates  containing  H,20  and  melts  at  80°.  When 
reduced,  it  yields  histidinecarboxylic  acid  in  the  form  of  small  crystals, 
melting  at  195°  and  readily  soluble  in  water.  When  oxidised  with 
dichromate  and  sulphuric  acid,  histidine  yields  acetic  acid  and  hydrogen 
cyanide,  and  when  heated  at  220°  with  20  per  cent,  hydrochloric  acid 
it  yields  racemic  histidine  hydrochloride  melting  at  220°.  When 
benzoylated  by  the  Schotten-Baumann  method,  histidine  yields  &  mono¬ 
benzoyl  derivative  which  melts  and  decomposes  at  230°.  Even  when 
a  large  excess  of  benzoyl  chloride  is  used,  no  rupture  of  the  ring  occurs, 
and  this  is  regarded  as  a  strong  argument  against  the  iminazole  formula 
suggested  by  Pauly  (compare  Bamberger  and  Berle,  Abstr.,  1892,  632). 
Histidinecarboxylic  acid  cannot  be  benzoylated.  When  the  hydro¬ 
chloride  of  the  base  is  heated  above  its  melting  point,  carbon  dioxide  is 
evolved  and  a  small  amount  of  a  compound,  C4H602N.„  can  be  isolated. 
Fuming  nitric  acid  reacts  with  histidine,  yielding  a  yellow,  crystalline 
compouud  containing  water  of  crystallisation.  The  anhydrous  compound 
has  the  composition  C4H705Ng. 

Formic  acid  and  a  compound,  CjHfiCLNg^HgO,  which  melts  at  247° 
when  anhydrous,  are  formed  when  histidine  is  heated  with  barium 
hydroxide  and  water  in  an  autoclave.  The  benzoyl  derivative, 

C4H602H2-C0Ph,H20, 

melts  at  225°.  J.  J.  8. 

Diastatic  Saccharification.  Leon  Maquenne  and  Eugene  Roux 
( Compt .  rend.,  1906,  142,  1059 — 1065.  Compare  this  vol.,  i,  327).- — 
Further  experiments  on  the  action  of  amylase  on  starch  mucilage  show 
that  the  optimum  condition  (slightly  alkaline  liquid)  for  the  produc¬ 
tion  of  dextrin  is  also  that  which  ensures  the  largest  yield  of  maltose. 
In  a  neutral  liquid,  moie  maltose  may  be  produced  at  first,  but  the 
reaction  stops  sooner  and  the  amount  of  maltose  ultimately  produced 
is  smaller. 

Crude  starch  contains  two  products,  one  readily  attacked  by  amylase 
and  the  other  (amylopectin)  more  resistant,  but  it  is  also  eventually 
converted  into  maltose  by  the  enzyme.  The  neutralisation  of  amylase 
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solutions  by  acids  diminishes  the  stability  of  the  enzyme.  The  addi¬ 
tion  of  small  quantities  of  acid  to  starch  mucilage  undergoing  hydro¬ 
lysis  by  amylase  accelerates  the  production  of  maltose,  but  the  addition 
of  further  quantities  diminishes  the  activity.  Hence  it  appears  prob¬ 
able  that  amylase  occurs  in  its  solutions  in  combination  with  a  mineral 
or  amino-base  forming  a  kind  of  zymogen  more  stable  than  amylase 
itself,  and  that  it  is  liberated  from  the  zymogen  by  the  addition  of 
small  quantities  of  acid. 

Solutions  of  amylase  which  have  been  partially  neutralised  by  acid 
frequently  show  a  change  in  reaction  as  saccharification  proceeds  and 
tend  to  revert  to  the  original  alkaline  condition.  The  alkali  probably 
results  from  the  decomposition  of  proteids  in  the  amylase  solution  by 
proteolytic  enzymes.  T.  A.  H. 

Influence  of  Chemical  Constitution  on  the  Lipolytic  Hydro¬ 
lysis  of  Esters.  Joseph  H.  Kastle  (i Ghent .  Centr.,  1906,  i, 
1536 — 1537 ;  from  Public  Health  and  Marine-Hospital  Service  of 
V.S.  Hygienic  Lab.  Bull.  No.  26,  43 — 51). — Experiments  show  that 
whilst  the  methyl,  ethyl,  butyl,  isobutyl,  allyl,  and  benzyl  groups  have 
almost  the  same  effect  on  the  hydrolysis  of  esters  by  the  action  of 
lipase  (from  liver),  the  presence  of  acyl  groups  in  the  homologous  series 
has  a  considerable  influence  on  the  reaction.  The  quantity  of  an  ester 
of  propionic  acid  which  is  attacked  in  a  given  time  is  almost  exactly 
the  mean  of  the  quantities  of  the  esters  of  acetic  and  butyric  acids 
which  are  hydrolysed  under  similar  conditions.  The  action  on  a  formic 
acid  ester  is  a  little  more  rapid  than  on  an  acetic  acid  ester,  but  there 
is  practically  no  difference  in  the  velocity  of  the  action  on  ethyl  butyrate 
and  isobutyrate.  Experiments  with  methyl  /3-iodopropionate,  ethyl  acet¬ 
ate,  and  ethyl  butyrate  show  that  the  introduction  of  the  iodine  atom  in 
the  /^-position  does  not  tend  to  retard  the  action  of  lipase,  but  rather  to 
accelerate  it.  The  introduction  of  cyanogen  into  an  ester  of  acetic 
acid  does  not  affect  the  action  very  considerably,  the  velocity  being 
reduced  at  most  by  half ;  the  retarding  influence  of  the  cyanoacetic 
acid  becomes  more  apparent,  however,  when  the  experiment  is  pro¬ 
longed.  E.  W.  W. 

Action  of  Radium  Rays  on  Tyrosinase.  Edith  G.  Willcock 
(J.  Physiol .,  1906,  34,  207 — 209). — Tyrosinase  is  an  exception  to  the 
general  rule  that  radium  emanations  injure  ferments.  It  may  be  that 
the  rays  bring  about  oxidation  of  ordinary  ferments,  but  that  oxydase 
is  not  itself  readily  oxidisable,  but  this  view  is  not  strongly  urged. 

In  some  cases,  where  the  ferment  seemed  to  be  strengthened  by  ex¬ 
posure  to  the  rays,  the  result  was  at  first  regarded  as  due  to  a  small 
amount  of  hydrogen  peroxide  formed  in  the  medium.  Fenton  has 
shown  that  radium  rays  produce  this  substance  from  water ;  this  view 
was  not  confirmed  on  examination,  for  neither  glycerol  nor  water 
exposed  to  the  rays  strengthened  the  ferment.  W.  D.  H. 
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Volatility  in  Various  Groups  of  Compounds.  Louis  Henry 
(Bull.  Acad.  roy.  Belg.,  1906,  187 — 197.  Compare  Abstr.,  1904,  i, 
466). — Nitrogen  and  Phosphorus  Compounds. — The  difference  between 
the  boiling  points  of  ammonia  and  hydrogen  phosphide  is  approxim¬ 
ately  the  same  as  that  between  the  boiling  points  of  hydrazine  and 
liquid  hydrogen  phosphide.  (Similarly,  the  rise  in  boiling  point  due  to 
the  substitution  of  H  by  NH2  in  ammonia  is  practically  the  same  as 
that  for  the  replacement  of  H  by  PH2  in  hydrogen  phosphide. 

The  replacement  of  a  hydrogen  atom  by  an  alkyl  group  in  hydrogen 
phosphide  leads  to  a  greater  diminution  of  volatility  than  the 
analogous  substitution  in  ammonia.  The  replacement  of  the  last 
hydrogen  atom  in  ammonia  by  CH3  leads  to  an  increase  in  volatility, 
dimethylamine  boiling  at  7°  and  trimethylamine  at  3°.  In  the  case  of 
hydrazine,  the  substitution  of  an  ethyl  group  for  a  hydrogen  atom  leads 
to  an  increase  of  volatility  but  the  effect  is  less  than  that  due  to 
the  substitution  of  a  hydrogen  atom  by  a  methyl  group.  In  this 
respect,  hydrazine  resembles  water,  and  the  phenomenon  in  both  cases 
is  probably  due  to  the  fact  that  water  and  hydrazine  are  associated 
whilst  alkyl  derivatives  are  not.  The  two  amino-groups  of  hydrazine 
are  equivalent  so  far  as  the  effect  of  substitution  on  volatility  is 
concerned. 

Carbon  and  Silicon  Compounds. — It  is  pointed  out  that  of  the 
analogous  hydrides,  oxides,  sulphides,  and  alkyl  derivatives  of  these 
two  elements,  the  silicon  compounds  are,  as  is  to  be  expected,  the  less 
volatile,  although  this  difference  tends  to  disappear,  or  even  to  change  its 
sign,  in  the  case  of  the  corresponding  alkyloxy-compounds,  thus  C(OEt)4 
boils  at  158 — 159°,  whilst  Si(OEt)4  boils  at  165°.  Among  the 
analogous  halogen  compounds  of  the  elements,  on  the  other  hand,  the 
carbon  derivatives  are  usually  the  less  volatile.  This  latter  fact  is  not 
due  to  difference  in  degree  of  association,  since  several  investigators 
have  shown  that  the  two  tetrachlorides  are  associated  to  about  the 
same  extent.  T.  A.  H. 

Use  of  Metallic  Oxides  as  Catalytic  Oxidising  Agents. 
Paul  Sabatier  and  Alphonse  Mailiie  ( Compt .  rend.,  1906,  142, 
1394—1395). — A  claim  for  priority  (compare  Matignon  and  Trannoy, 
this  vol.,  ii,  427).  The  authors  have  for  some  time  been  engaged  on 
the  investigation  of  the  catalytic  oxidising  action  of  metallic  oxides 
and  find  that  wheu  a  mixture  of  methane  and  oxygen  is  passed  over 
heated  copper  oxide,  the  latter  becomes  incandescent  and  remains  so  if 
the  heating  is  discontinued.  The  hydrocarbon  is  almost  completely 
burnt  to  carbon  dioxide  and  water,  a  small  quantity  of  formaldehyde 
and  formic  acid  being  formed.  Similar  results  are  obtained  with 
pentane,  hexane,  and  heptane,  and  the  copper  oxide  can  be  replaced  by 
the  oxides  of  cobalt  or  nickel.  M.  A.  W. 
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Principle  of  Partition  (“  Vertheilungsprincip  ”).  Arthur 
Michael  (Her.,  1906,  39,  2138 — 2143). — A  theoretical  paper,  not  suit¬ 
able  for  abstraction,  further  elaborating  the  author’s  attempt  to  account 
for  various  organic  reactions  by  considering  the  sum  of  the  influences 
exerted  by  all  the  atoms  in  the  molecule  (Abstr.,  1900,  i,  321). 

A.  McK. 

Application  of  the  Principle  of  Partition.  III.  Action 
of  Chlorine  on  Hexane.  Arthur  Michael  and  Harold  J.  Turner 
( Ber .,  1906,  39,  2153 — 2156.  Compare  preceding  abstract  and  this 
vol.,  i,  551,  559). — When  chlorine  is  passed  into  boiling  hexane  in 
diffused  daylight,  the  resulting  mixture  of  chlorohexanes  contains 
more  than  10  per  cent,  of  a-chlorohexane ;  more  /?-chlorohexane  than 
•y-chlorohexane  is  formed.  A.  McK. 

Preparation  of  s-Tetrachloroethane  and  Hexachloroethane. 
Friedrich  Michel  {Zeit.  angew.  Ghem .,  1906,  19,  1095 — 1097). — 
Disulphur  dichloride  (S2C12)  mixed  with  1  per  cent,  by  Aveight  of 
reduced  iron  is  saturated  with  chlorine,  the  excess  of  this  gas  being 
subsequently  removed  by  a  current  of  carbon  dioxide.  Dry  acetylene 
is  then  passed  into  this  liquid,  the  whole  being  kept  at  a  temperature 
of  40°.  As  soon  as  the  acetylene  ceases  to  be  absorbed,  the  excess  is 
removed  by  a  stream  of  dry  carbon  dioxide,  and  chlorine  is  once  more 
bubbled  through  the  liquid ;  the  above  cycle  of  changes  is  then  repeated 
until  there  appears  to  be  no  further  absorption.  The  liquid  is  finally 
saturated  with  acetylene,  and  is  then  shaken  up  with  water  to  remove 
any  chloride  of  sulphur  and  distilled  with  steam.  The  oily  distillate, 
after  washing  with  sodium  carbonate,  is  fractionally  distilled,  when  a 
mixture  of  s-tetrachloroethane,  pentachloroethane,  and  hexachloro¬ 
ethane  is  obtained,  the  two  latter  only  in  small  quantity.  Hexa¬ 
chloroethane  is  obtained  by  alternately  passing  dry  acetylene  and 
dry  chlorine  into  gently  boiling  disulphur  dichloride  mixed  with 
from  1  to  2  per  cent,  of  reduced  iron  and  contained  in  a  reflux 
apparatus.  Finally  the  solution  is  saturated  with  chlorine,  and, 
while  hot,  poured  off  from  a  dark,  amorphous  solid  and  allowed  to  cool. 
A  portion  of  the  hexachloroethane  hereby  crystallises  out,  and  can  be 
purified  by  sublimation  and  crystallisation  from  alcohol  ;  the  mother 
liquors  are  then  put  back  again  and  alternately  saturated  with  chlorine 
and  acetylene.  P.  H. 

Decomposition  of  Copper  Sulphate  by  Methyl  Alcohol. 

Victor  Auger  ( Gompt .  rend.,  1906,  142,  1272 — 1274.  Compare 
Klepl,  Abstr.,  1882,  1274;  de  Bruyn,  Abstr.,  1893,  i,  244  ; 
de  Forcrand,  Abstr.,  1886,  524). — Hydrated  copper  sulphate  is  soluble 
to  the  extent  of  1 1  "5  per  cent,  in  methyl  alcohol  at  0°,  and  the  basic 
sulphate,  3CuS04,Cu0,4CH40,  separates  from  the  solution  in  the  form 
of  rosettes  of  small,  green  needles ;  this  compound,  which  can  be 
obtained  in  much  larger  quantity  by  the  prolonged  boiling  of  a  2 ‘5 
per  cent,  solution  of  copper  sulphate  in  methyl  alcohol,  or  by  shaking 
anhydrous  copper  sulphate  in  contact  with  methyl  alcohol  for  a  week, 
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is  stable  in  a  vacuum  over  sulphuric  acid,  but  decomposes  slowly  at 
110°  or  in  contact  with  moist  air. 

Pickering  has  shown  ( Ghem .  News ,  1883,  47,  181)  that  when  a  1*28 
per  cent,  aqueous  solution  of  copper  sulphate  is  boiled,  2  5  per  cent,  of 
the  copper  is  deposited  in  the  form  of  the  basic  salt,  bCuO^SOg.SHgO, 
hut  a  methyl  alcohol  solution  of  the  same  dilution  deposits  73  per 
cent,  of  the  copper  as  the  above  basic  salt. 

Methyl  alcohol  decomposes  zinc  sulphate,  forming  a  basic  salt,  and 
also,  but  to  a  much  less  extent,  cobalt  or  nickel  sulphates.  Ethyl 
alcohol  is  much  less  active  than  methyl  alcohol  in  promoting  the 
decomposition  of  copper  sulphate.  M.  A.  W. 

Application  of  the  Principle  of  Partition.  IV.  Addition  of 
Hypochlorous  Acid  to  iso  Butylene.  Arthur  Michael  and  V irgil  L. 
Leighton  ( Ber .,  1906,39,  2157 — 2163.  Compare  this  vol.,  i,  550,  559). 
— Markownikoff  first  showed  that  the  propylene  chlorohydrin,  formed 
by  the  addition  of  hypochlorous  acid  to  propylene,  has  the  formula 
OH-CHMe-CH2Cl 

and  not  CHMeCl'CHg'OH.  The  authors  now  show  that  Butleroff 
and  Henry  are  incorrect  in  assuming  that  the  chlorohydrin, 

CMe2Cl*CH2*OH, 

is  formed  by  the  addition  of  hypochlorous  acid  to  isobutylene  ;  the 
isomeric  compound,  OH*CMe2*CH2Cl,  is  produced.  The  rule  is  sub¬ 
mitted  that  the  addition  of  hypochlorous  acid  to  a-alkylenes  leads  to  the 
formation  of  alkylene  chlorohydrin s,  where  the  chlorine  atom  is 
attached  to  a  terminal  carbon  atom  which  was  previously  unsaturated. 
This  is  not  actually  contradictory  to  the  principle  of  distribution 
enunciated  by  one  of  the  authors. 

isoButylene  chlorohydrin  is  a  colourless  oil  which  boils  at  128°  (corr.) 
and  has  a  sp.  gr.  1  ‘0663  at  20°.  At  the  ordinary  temperature,  it  is  very 
slowly  decomposed  by  water  into  hydrochloric  acid  and  isobutaldehyde. 
Its  constitution  was  deduced  from  its  behaviour  on  dehydration  with 
phosphoric  oxide  when  chloroisobutylene  was  formed.  A.  McK. 

Application  of  the  Principle  of  Partition.  II.  Constitution 
of  the  Hexyl  Alcohol  prepared  from  Mannitol  Hexylene. 
Arthur  Michael  and  Robert  N.  Hartman  ( Ber .,  1906,  39, 
2 149 — 2152.  Compare  this  vol.,  i,  550). — The  product  obtained  by  the 
addition  of  water  to  hexylene  from  mannitol  does  not  consist  of  f3- 
hexanol  alone,  but  is  a  mixture  of  (3- hexanol  and  y-hexanol.  The 
product  was  submitted  to  gentle  oxidation  and  the  constitution  of  the 
resulting  ketone  mixture  determined  by  the  semicarbazide  method  ( loc . 
cit.).  The  conclusion  is  drawn  that  the  hexanol  mixture  contains 
about  77  per  cent,  of  (3- hexanol  and  23  per  cent,  of  y-hexanol. 

A.  McK. 

Acetyl  Chloride  as  a  Reagent  for  Pinacolyl  Alcohols.  Maurice 
Delacre  {Bull.  Acad.  roy.  Belg.,  1906,  134 — 139). — Henry’s  experi¬ 
ments  (this  vol.,  i,  329)  on  the  action  of  acetyl  chloride  on  methy Uert.- 
butylcarbinol  and  dimethyh'sopropylcarbinol  have  been  repeated,  and  in 
both  cases  the  author  obtained,  as  a  principal  product,  an  ester  boiliDg  at 
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135 — 142°.  The  dimethylfso  propylcarbinol  used  was  prepared  by 
Masson’s  method  (Abstr.,  1901,  i,  249)  and  differed  slightly  in  boiling 
point  from  that  used  by  Henry. 

The  author  has  already  shown  that  in  the  case  of  the  action  of 
hydrogen  bromide  on  i^-butylethylene  (yy-dimethyl-Aa-butylene)  (this 
vol.,  i,  476)  the  course  of  the  reaction  is  dependent  on  the  purity  of  the 
hydrocarbon,  and  suggests  that  it  will  be  necessary  to  repeat  Henry’s 
experiments  with  carefully  purified  specimens  of  the  two  alcohols  before 
his  method  of  differentiating  between  the  sec.-  and  ^erL-alcohols  can  be 
accepted.  T.  A.  H. 

Etherates  of  Magnesium  Bromide  and  Iodide.  II.  The 
Monoetherate  of  Magnesium  Bromide.  Boris  N.  Menschutkin 
(Zeit.  anorg.  Chem .,  1906,  49,  207 — 212.  Compare  Abstr.,  1904,  i,  215  ; 
this  vol.,  i,  131,  132). — The  solubility  relations  of  ether  and  the  mono¬ 
etherate  of  magnesium  bromide  have  been  investigated.  The  saturated 
solution  of  the  monoetherate  in  ether  is  stable  between  30°  and  158°,  the 
solubility  decreasing  regularly  from  49-1  to  41  per  cent,  by  weight  of 
magnesium  bromide  between  0°and  158°  ;  below  30°,  addition  of  atrace 
of  dietherate  causes  the  separation  of  this  substance  in  crystals,  whilst 
above  158°  a  second  liquid  layer  is  formed  with  separation  of  mono¬ 
etherate.  When  a  quantity  of  etherate  corresponding  with  about  4  per 
cent,  of  magnesium  bromide  is  present,  the  second  layer  disappears 
and  the  solubility  curve  can  be  followed  to  higher  temperatures ;  at 
170°,  the  solution  contains  only  about  0T3  per  cent,  of  magnesium 
bromide.  The  solubility  curves  of  ether  in  the  saturated  solution  of 
the  monoetherate  and  of  the  latter  solution  in  ether  have  also  been 
determined;  the  systems  are  stable  between  22‘8°  and  158°. 

The  complete  results  obtained  in  the  present  and  former  papers 
(Abstr.,  1904,  i,  215)  for  the  equilibrium  relations  of  ether  and  the 
mono-  and  di-etherates  are  represented  diagrammatically.  G.  S. 

New  Synthesis  of  Methyl  Ethyl  Xanthate.  Harry  S.  Fry 
( J .  Artier.  Chem.  Soc.,  1906,  28,  796 — 798). — When  magnesium  is 
allowed  to  react  with  a  solution  of  carbon  disulphide  in  methyl 
alcohol,  magnesium  methyl  xanthate  is  produced.  If  the  product  of 
the  reaction  is  treated  with  ethyl  bromide  and  the  mixture  is  after¬ 
wards  acidified  with  dilute  sulphuric  acid,  methyl  ethyl  xanthate, 
OMe*CS'SEt,  is  obtained  in  a  yield  of  62’5  per  cent,  of  the 
theoretical.  E.  G. 

Sulphoacetic  Acid.  Otto  Stillich  (J.  pr.  Chem .,  1906,  [ii],  73, 
538 — 544.  Compare  Abstr.,  1905,  i,  318).— The  yield  of  sulphoacetic 
acid,  obtained  on  heating  glacial  acetic  acid  with  sulphuric  acid, 
depends  on  the  temperature  and  the  amount  of  water  present.  The 
product  is  isolated  as  barium  sulphoacetate,  which,  when  heated  with 
aniline  sulphate  in  aqueous  solution,  forms  aniline  hydrogen  sulpho¬ 
acetate  ;  this  crystallises  in  glistening,  nacreous  leaflets  and  melts  at 
187 — 188°.  Contrary  to  Baumstark’s  statement  (Annalen,  1866,  140, 
81),  the  formation  of  sulphoacetic  acid  by  the  interaction  of  chloro- 
sulphonic  and  glacial  acetic  acids  commences  at  40°,  the  yield  increasing 
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to  about  30  per  cent,  as  the  temperature  rises  to  140°;  above  80°, 
carbon  dioxide  and  sulphur  dioxide  are  formed.  The  barium  salt  is 
obtained  in  an  83  per  cent,  yield  by  Franchimont’s  method  (Abstr., 
1881,  716)  or  in  a  92  per  cent,  yield  by  boiling  chloroacetic  acid  with 
sodium  sulphite  and  sodium  carbonate  in  aqueous  solution  and 
precipitating  the  product  with  barium  chloride. 

Free  sulphoacetic  acid  is  prepared  by  treating  the  barium  salt  with 
sulphuric  acid.  It  is  moderately  stable  towards  concentrated  sulphuric 
acid,  commencing  to  evolve  carbon  dioxide  at  190°  and  sulphur  dioxide 
only  at  210°  (compare  Carius,  Annalen,  1862,  124,  55). 

Ammonium  sulphoacetate,  C2H205S(NH4)0,  crystallises  in  needles, 
melts  at  153 — 173°,  is  not  hygroscopic,  and  has  an  acid  reaction 
to  litmus.  The  strontium  salt,  C2H205SSr,H20,  formed  by  adding 
strontium  chloride  to  the  barium  salt  in  aqueous  solution,  crystallises 
in  pointed  needles  and  loses  1I20  at  230 — 240°.  The  calcium  salt 
forms  small  prisms  containing  1^H20  (compare  Franchimont,  Abstr., 
1888,  1177).  G.  Y. 

Derivatives  of  Sebacic  Acid.  Friedrich  Krafft  ( Ber .,  1906, 
39,  2193 — 2197.  Compare  Phookan  and  Krafft,  Abstr.,  1892,  1180). — 
Decamethyleneimine  hydrochloride  is  obtained  in  a  65 — 70  per  cent, 
yield  if  the  mixture  of  sodium  chloride  and  decamethylenediamine 
formed  by  reduction  of  sebacamide  is  heated  under  100 — 120  mm. 
pressure.  The  free  base,  boiling  at  100 — 102°  under  13  mm.  pressure, 
reacts  with  benzoyl  chloride  in  a  freezing  mixture,  forming  benzoyl- 

decamethyleneimine ,  ^|[2Y>NBz.  This  melts  at  27’5 — 28°, 

CrL2"LCrl2J3’CH2 

boils  at  175°  in  a  vacuum,  is  readily  soluble  in  alcohol  or  ether,  and 
when  oxidised  by  aqueous  potassium  permanganate  at  35 — 40°  yields 
benzoylA-aminodecoic  acid.  NHBz,[CH2]9,C02H,  which  separates  from 
alcohol  or  hot  water  in  small,  white  crystals  and  melts  at  74°.  The 
barium  salt,  (Cl7II04OsN)2Ba,  is  described.  When  heated  in  a  vacuum, 

°  CO 

the  acid  decomposes,  forming  i -aminodecoic  anhydride,  C9TI18<^  i  , 

N  tL 

which  solidifies  to  a  white,  crystalline  mass,  melts  at  64 — 66°,  and 
boils  at  200 — 205°  in  a  vacuum. 

The  hydrochloride  of  i-aminodecoie  acid  is  formed  by  healing  the 
benzoyl  derivative  with  concentrated  hydrochloric  acid  at  110—120° 
in  a  sealed  tube ;  it  forms  deliquescent  crystals,  and  when  treated 
with  silver  oxide  yields  the  free  acid,  NH2’[CH2]9-C02H.  This  melts 
and  decomposes  at  164°,  is  readily  soluble  in  water,  but  less  so 
in  alcohol,  and  is  insoluble  in  ether.  The  platinichloride, 
(CI0H?1O2N)2,H2PtCl6,  was  analysed.  G.  Y. 

Abnormal  Dehydration  of  Hydroxyalkylpivalic  Esters.  I. 

Edmond  E.  Blaise  and  Alfred  P.  Courtot  (Bull.  Soc.  chim.,  1906, 
[iii],  35,  360 — 373.  Compare  following  abstract). — Ethyl  {3-hydroxy- 
P-vinylpivalale  [/3-hydroxy-aa-dimethyl - A.y-pentenoate\, 

CH2:CH-C  H(0H)-CMe2-C02Et, 

prepared  by  condensing  ethyl  bromoisobutyrate  with  acraldehyde,  is  a 
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viscous  liquid  and  boils  at  106°  under  19  mm.  pressure.  The  phenyl- 
urethane  of  the  ester  is  crystalline  and  melts  at  66°.  The  free  acid 
obtained  by  hydrolysing  the  ethyl  ester  with  alcoholic  potash  is  viscous, 
boils  at  159°  under  23  mm.  pressure,  and  on  bromination  yields  an 
amorphous  dibromide.  The  calcium  and  barium  salts  crystallise  with 
3  and  5  mols.  of  water  respectively.  The  phenylurethane  of  the  acid 
crystallises  in  needles  from  a  mixture  of  benzene  and  light  petroleum 
and  melts  at  90 — 95°. 

When  ethyl  /3-hydroxy-aa-dimethyl-Av-pentenoate  is  dehydrated 
with  phosphoric  oxide  in  presence  of  benzene,  a  mixture  of  gaseous  and 
liquid  hydrocarbons,  tetramethylsuccinic  acid,  and  some  S-phenyl-aa- 
dimethyl-A^-pentenoic  acid  are  produced.  When  the  operation  is  con¬ 
ducted  in  presence  of  toluene,  a  mixture  of  o-  and  jo-tolyldimethyl-A^3- 
pentenoic  acids  is  formed,  whilst  in  presence  of  chloroform  much  gas  is 
evolved  and  almost  complete  decomposition  ensues.  y-Benzyl-aa- 
dimethylvinylacetic  acid  [S-phenyl-aa-dimethyl-^-pentenoic  acidi], 
CH2Ph-CH:CH-CMe2-C02H, 

best  purified  through  its  calcium  salt,  is  a  viscous  liquid  and  boils  at 
195°  under  20  mm.  pressure,  and  on  bromination  yields  an  oily 
unstable  dibromide.  The  methyl  ester,  best  obtained  by  the  interaction 
of  the  acid  chloride  with  methyl  alcohol,  is  liquid  and  boils  at  154° 
under  17  mm.  pressure.  The  ethyl  ester,  similarly  prepared,  boils  at 
154°  under  12  mm.  pressure.  The  acid  chloride  is  a  liquid  with  a  dis¬ 
agreeable,  irritating  odour,  and  boils  at  158 — 159°  under  20  mm. 
pressure.  The  amide  crystallises  from  ether  in  silky  spangles  and 
melts  at  104 — 105°;  the  anilide  separates  from  a  mixture  of  ether 
and  light  petroleum  in  long  prisms  and  melts  at  90°,  and  the  phenyl- 
hydrazide  is  crystalline  and  melts  at  99°.  B-Hydroxy-h-phenyl-aa- 
,,  ,  7  7  .  OH-CH— CMe2.  nr.  .  ,  ,  .  ,, 

dimethyl -y-valerolactone,  I  ^^>00,  is  obtained  by  care- 

OH0rh’CH - '* 


O' 


ful  oxidation  of  S-phenyl-aa-dimethyl-A^-pentenoic  acid  with  potassium 
permanganate.  It  crystallises  from  a  mixture  of  benzene  and  light 
petroleum  and  melts  at  100°.  The  final  oxidation  products  of 
3-phenyl-aa-dimethyl-A^-pentenoic  acid  are  diinethylmalonic  and 
benzoic  acids,  the  latter  being  probably  formed  from  phenylacetic  acid. 

The  b-tolyl-aa-dimethyl-^-pentenoic  acid,  obtained  on  dehydrating 
ethyl  hydroxydimethylpentenoate  in  presence  of  toluene,  is  a  viscous 
liquid  and  boils  at  199°  under  16  mm.  pressure,  and  must  consist  of 
a  mixture  of  the  ortho-  and  para-derivatives,  since  on  oxidation  with 
permanganate  it  yields  a  mixture  of  terephthalic  and  p-  and  o-toluic 
acids.  The  other  oxidation  products  are  o-  and  jo-tolualdehyde,  identi¬ 
fied  by  their  semicarba zones,  which  melt  respectively  at  212°  and  234°, 
and  dimethylmalonic  acid.  It  is  pointed  out  that  p-toluic  acid  is  not, 
as  is  generally  stated,  readily  soluble  in  warm  water  or  steam. 

T.  A.  II. 


Dehydration  of  /3-Hydroxy-/3-alkylpivalic  Esters.  Parts  III 

and  IV.  Alfred  P.  Courtot  {Bull.  Soc.  chim.,  1906,  [iii],  35, 
298 — 305,  355 — 360.  Compare  this  vol.,  i,  230,  396). — Ethyl 
/3-hydroxy-/3/3-dimethylpivalate  [j3-  hydroxy-aa/3  -  trimethylbutyrate], 
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OH’CMeo'CMeo’COgEt,  prepared  by  condensing  acetone  with  ethyl 
bromoisobutyrate,  boils  at  91°  under  17  mm.  pressure  (compare 
Reformatsky  and  Plesconossoff,  Abstr.,  1896,  i,  128).  The  acetyl 
derivative  is  a  viscous  liquid  and  boils  at  119°  under  23  mm.  pressure. 
When  dehydrated  with  phosphoric  oxide  in  the  usual  way  ( loc .  cit.), 
the  ester  yields  ethyl  aa-dimethylisopropenylacetate  [aafi-trimethyl-A.P- 
butenoate ],  CH2!CMe*CMe2‘C02Et.  This  is  a  mobile  liquid  of  pleasant 
odour  and  boils  at  161°.  The  methyl  ester  is  similar  and  boils  at  148°. 
The  free  acid,  obtained  with  difficulty  by  hydrolysing  the  ethyl  ester 
with  alcoholic  potash,  is  crystalline,  melts  at  35°,  boils  at  117°  under 
28  mm.  pressure,  and  is  very  hygroscopic.  The  hydrated  calcium, 
barium,  and  lead  salts  are  crystalline.  The  chloride  is  a  mobile  liquid 
with  a  sharp  disagreeable  odour  and  boils  at  60°  under  30  mm. 
pressure.  The  amide  crystallises  from  ether  in  pearly  lamellae  and 
melts  at  107 — 108°,  the  anilide  forms  needles  from  a  mixture  of  ether 
and  light  petroleum  and  melts  at  61°;  the  phenylhydrazide  crystallises 
from  boiling  alcohol  and  melts  at  141° ;  and  the  (3-naphthylamide 
separates  from  boiling  alcohol  in  small  needles  and  melts  at  94°. 

(3y- Dibromo-aa(3-trimethylbutyric  acid,  C  H2Br  •  C  AleB  r  •  CMe2 •  C02H, 
prepared  by  brominating  aa/3-trimethylbutenoic  acid  in  carbon 
disulphide  at  0°,  crystallises  from  a  mixture  of  ether  and  light  petrol¬ 
eum  and  melts  at  125 — 126°.  The  methyl  ester  is  liquid  and  boils  at 


130°  under  10  mm.  pressure. 

On  reduction  with  sodium,  ethyl  trimethylbutenoate  yields  the 
corresponding  (3(3y-trimethyl-&y-butenol ,  CHoICMe'CMe^CH^OH. 
This  is  a  mobile  liquid  of  slight  odour  and  boils  at  152°.  The  acetate 
has  a  pleasant  odour  and  boils  at  170 — 171°,  and  the phenylur ethane 
forms  splendid  needles  from  light  petroleum  and  melts  at  73°. 

When  oxidised  with  permanganate,  trimethylbutenoic  acid  furnishes 
methyl  isopropyl  ketone,  trimethylmalic  acid,  which  melts  and  decom¬ 
poses  at  200 — 210°  (compare  Auwers  and  Campenhausen,  Abstr.,  1896, 
i,  424,  and  Komppa,  ibid.,  i,  597),  and  (3-hydroxy-aaj3-trimethyl- 


butyrolactone, 


OH-CMe-CMe2 
CH2 - O 


^>CO,  which  crystallises  from  dry  ether 


and  melts  at  103°. 


Ethyl  (3- hydroxy -(3 -phenyl- (3-methylpivalate  [(3-hydroxy- (3-phenyl-aa- 
dimethylbutyrate\  prepared  by  condensing  acetophenone  with  ethyl 
bromoisobutyrate,  is  a  syrupy  liquid,  boils  at  154°  under  10  mm. 
pressure,  and  on  treatment  with  dilute  alcoholic  potash  yields  aceto¬ 
phenone  and  isobutyric  acid.  Some  dypnone  is  produced  as  a  by-product 
in  the  primary  condensation :  dyjmone  semicarbazone  crystallises 
from  benzene  and  melts  at  151°.  When  ethyl  /3-hydroxy-/3-phenyl- 
aa-dimethylbutyrate  is  dehydrated  with  phosphoric  oxide  it  yields 
ethyl  phenyldimethylvinylacetate  [(3-phenyl-aa-dimethyl-^-butenoate], 
CH2lCPh,CMe2,C02Efc.  This  is  a  liquid  and  boils  at  132°  under 
10  mm.  pressure.  The  methyl  ester  boils  at  133°  under  19  mm. 
pressure.  The  free  acid  is  a  syrup  and  boils  at  167°  under  8  mm. 
pressure.  The  potassium,  calcium,  and  lead  salts  are  crystalline.  The 
chloride  is  a  mobile  liquid  of  disagreeable  odour  and  boils  at  130° 
under  13  mm.  pressure.  The  amide  crystallises  from  ether  and  melts 
at  118°,  the  anilide  separates  from  alcohol  in  needles  and  melts  at 
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85°,  and  the  phenylhydrazide  forms  lamellae  from  alcohol  and  melts 
at  159°. 

On  bromination  in  carbon  disulphide  at  0°,  phenyldimethylbutenoic 
acid  yields  fiy-dibromo-(3-phenyl-aa-dimethylbutyric  acid, 
CH2Br-CPhBr-CMe2-C02H, 

which  crystallises  from  benzene  and  melts  and  decomposes  at  165°. 

When  phenyldimethylbutenoyl  chloride  is  treated  with  zinc  methyl, 
/3-phenyl-aa-dimethyl-/3-allyl  methyl  ketone,  CH2lCPh*CMe2*COMe,  is 
produced.  It  is  a  pleasant-smelling  liquid,  which  boils  at  123°  under 
10  mm.  pressure.  The  semicarbazone  crystallises  from  alcohol  and 
melts  at  1 92°. 

y- Phenyl- ft  ft- dimethyl-  AV-butenol,  CH2!CPh*CMe2*CH2,OH,  obtained 
by  reducing  ethyl  phenyldimethylbutenoate  with  sodium,  is  a  sweet¬ 
smelling,  syrupy  liquid,  which  boils  at  141°  under  17  mm.  pressure 
and  is  not  volatile  in  steam.  The  acetate  boils  at  145°  under  15  mm. 
pressure.  T.  A.  H. 

Xanthophanic  and  Glaucophanic  Acids.  Carl  Liebermann 
( Ber 1906,  39,  2071 — 2088). — Claisen’s  xanthophanic  and  glauco¬ 
phanic  acids  (Abstr.,  1897,  i,  594)  are  shown  by  Zeisel’s  method  to 
contain  respectively  two  and  approximately  three  ethoxyl  groups,  and 
should  therefore,  the  author  considers,  be  called  ethyl  xanthophanic  and 
ethylglaucophanic  acids  [xanthophanic  acid  ethyl  ether  and  glauco¬ 
phanic  acid  ethyl  ether}.  From  the  chloroform  or  benzene  mother 
liquor  of  the  crudo  xanthophanic  acid  ethyl  ether  {Joe.  cit.),  a  substance, 
C20H22O5,  is  obtained,  which  crystallises  rapidly  from  alcohol  or  light 
petroleum  in  colourless,  glassy  needles,  contains  two  ethoxyl  groups, 
melts  at  97°,  and  is  very  similar  to  Claisen’s  ethyl  methenylbisaceto- 
acetate,  but  differs  from  it  by  its  insolubility  in  alkalis  ;  the  bromo- 
phenylhydrazone,  C26Il2Y04N2lir,  crystallises  in  yellow  needles  and 
melts  at  178°.  After  the  estimation  of  ethoxyl  in  this  by-product,  the 
de-alkylated  residue  is  obtained  from  alcohol  in  colourless  needles 
which  melt  at  265°  and,  after  sublimation,  at  280°  ;  it  has  an  acid 
reaction  and  does  not  give  a  coloration  with  ferric  chloride. 

Xanthophanic  acid  and  glaucophanic  acid  methyl  ethers  are  obtained 
in  better  yield  than  the  corresponding  ethyl  compounds  when  methyl 
methoxymethyleneacetoacetate  (2  mols.)  and  methylsodioacetoacetate 
(1  mol.)  are  melted  together  on  the  water-bath.  The  xanthophanic  acid 
methyl  ether,  C10H1(.Os,  is  separated  from  the  accompanying  sodium  glau- 
cophanate  methyl  ether  by  solution  in  chloroform.  It  separates  from 
benzene  in  red  needles  and  melts  at  179°  ;  from  the  mother  liquor,  dark 
blue  metallic  prisms  are  obtained,  having  the  same  composition  and 
melting  point.  Sodium  glaucophanate  methyl  ether,  C24H19012Na,  forms 
greenish-blue  crystals  insoluble  in  chloroform.  The  acid,  C24H20O12, 
melts  and  decomposes  at  206°.  The  by-product  in  the  reaction  is  a 
substance,  C18H1805,  which  separates  from  light  petroleum  in  colourless 
needles,  melts  at  133°,  is  insoluble  in  alkalis,  and  contains  methoxyl ; 
the  de-methylated  residue  is  a  colourless  acid,  melts  at  260°,  and 
sublimes  in  colourless  needles. 

Sodium  methoxide  and  xanthophanic  acid  ethyl  ether  react  in 
benzene  solution  to  form  a  substance  which  separates  from  benzene 
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in  colourless  crystals,  melts  at  143°,  dissolves  in  alkalis,  and  gives  a  red 
coloration  with  ferric  chloride.  Xanthophanic  acid  methyl  ether  and 
glaucophanic  acid  ethyl  and  methyl  ethers  form  analogous  compounds. 

Magnesium  methoside  reacts  with  xanthophanic  acid  ethyl  ether  to 
form  a  substance  which  crystallises  in  yellow  needles  and  melts  at 
160 — 161°.  With  glaucophanic  acid  ethyl  ether,  magnesium  methoxide 
reacts  to  form  two  substances  :  the  one  is  sparingly  soluble  in  benzene 
and  acetic  acid  and  melts  at  213°,  the  other  dissolves  readily  and  melts 
at  199°;  both  crystallise  in  yellow  needles  and  are  soluble  in  a  cold 
solution  of  sodium  carbonate. 

Magnesium  methoxide  and  xanthophanic  acid  methyl  ether  form  a 
substance  which  crystallises  in  yellow  needles,  melts  and  decomposes  at 
162°,  and  forms  a  bromophenylhydrazone  melting  at  224°.  The  sub¬ 
stance  obtained  by  the  action  of  magnesium  methoxide  on  xantho¬ 
phanic  acid  methyl  or  ethyl  ether  or  on  glaucophanic  acid  ethyl  ether 
is  decomposed  by  a  concentrated  solution  of  potassium  hydroxide, 
forming  an  acid  which  crystallises  in  white  needles,  melts  and 
decomposes  at  255°,  gives  a  red  coloration  with  ferric  chloride,  and 
yields  resacetophenone  on  sublimation  ;  the  same  acid  can  be  directly 
obtained  from  xanthophanic  acid  ethyl  or  methyl  ether. 

Xanthophanic  acid  ethyl  ether  reacts  with  semicarbazide  hydro¬ 
chloride  in  the  presence  of  methyl  alcohol  and  sodium  acetate  to  form 
hydrazodicarbonamule,  (NH2*CO*NH)2,  which  crystallises  in  colourless 
needles  and  melts  at  253°,  and  a  substance,  Clf)H2308N3,  which  melts  at 
194°,  does  not  regenerate  xanthophanic  acid  by  treatment  with  hydro¬ 
chloric  acid,  and  does  not  show  the  following  characteristic  test  for  the 
acid.  When  xanthophanic  acid  methyl  or  ethyl  ether  is  warmed  with 
concentrated  sulphuric  acid,  the  red  colour  of  the  solution  suddenly 
disappears  and  a  yellow,  fluorescent  solution  is  obtained,  from  which 
can  be  isolated  a  substance,  C14H10O7,  which  crystallises  in  golden 
scales,  melts  and  decomposes  at  185°,  dissolves  in  alkali  without 
fluorescence,  and  forms  a  brominated  derivative  melting  and  decompos¬ 
ing  at  270—275°. 

When  sodium  glaucophanate  ethyl  or  methyl  ether  is  warmed  with 
dilute  nitric  acid,  a  substance  is  obtained  which  does  not  contain 
nitrogen,  crystallises  in  yellow  needles,  becomes  brown  at  170°,  melts 
at  194°,  and  contains  ethoxyl.  0.  S. 

Decomposition  of  the  Oxalates  of  the  Alkaline  Earths  by 
Aqueous  Solutions  of  Alkali  Sulphates.  H.  Cantoni  (Arch.  Sci. 
plvys.  nat.,  1906,  [iv],  21,  469 — 494).- — Solutions  of  alkali  sulphates 
were  added  to  the  oxalates  of  the  alkaline  earths,  and  the  quantity  of 
the  oxalate  which  passed  into  solution  estimated  by  permanganate. 
Complete  tables  of  the  results  are  given.  In  general,  potassium 
sulphate  has  a  greater  effect  than  the  sulphates  of  sodium  or 
ammonium,  and  the  decomposition  of  the  oxalate  is  greatest  for  the 
barium  salt  and  least  for  the"  calcium  salt.  This  is  what  would  be 
expected  from  the  relative  solubilities.  Thus,  in  the  case  of  a  4/25W 
solution  of  potassium  sulphate  after  nine  hours,  the  decomposition  by 
the  oxalate  of  barium  reached  50  per  cent.,  by  oxalate  of  strontium 
6’88  per  cent.,  and  by  calcium  oxalate  0  per  cent.  L.  M.  J. 
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Preparation  of  Adipic  Acid.  Erik  Rosenlew  (Ber.,  1906,  39, 
2202.  Compare  Mannich,  this  vol.,  i,  432). — The  conditions  are 
detailed  under  which  adipic  acid  is  obtained  in  a  70 — 75  per  cent, 
yield,  by  the  oxidation  of  cyclohexanone  by  means  of  potassium 
permanganate  in  sodium  carbonate  solution.  G.  Y. 

Antimony  Tartrate  and  its  Ethyl  Ester.  J.  Bougault  (J.  Pharm. 
Chim.,  1906,  [vi],  23,  465 — 469). — Antimonious  oxide  is  dissolved  in  an 
aqueous  solution  of  tartaric  acid,  and  the  liquid  allowed  to  evaporate 
spontaneously  to  a  syrup.  On  the  addition  of  acetone,  a  precipitate  is 
formed  which  rapidly  becomes  crystalline,  and  consists  of  the  tartrate, 
SbC4H30(5  (this  vol.,  i,  336),  containing  1  mol.  of  acetone,  which  it 
loses  at  100°.  When  the  anhydrous  tartrate  is  dissolved  in  a  solution 
of  tartaric  acid  in  alcohol,  an  ethyl  ester,  SbC4H206Et,  slowly  separates 
in  small,  slender  needles.  This  is  dissociated  by  water  with  the 
partial  precipitation  of  antimonious  oxide.  When  dissolved  in  a 
solution  of  potassium  hydrogen  carbonate,  some  antimonious  oxide  is 
precipitated,  but  this  redissolves  on  boiling,  forming  tartar  emetic. 
An  aqueous  solution  of  potassium  tartrate  dissolves  the  ester,  giving 
potassium  ethyl  tartrate  and  tartar  emetic.  T.  A.  H. 

Methylene  Compounds.  Louis  Henry  [Bull.  Acad.  roy.  Belg., 
1906,  206 — 226). — The  first  portion  of  this  memoir  is  devoted  to  the 
discussion  of  De  Sonay’s  work  (ibid.,  1893,  20,  629,  and  1894,  28, 
102)  on  the  chlorination  of  methyl  ether  and  methylal  in  the  light  of 
the  new  results  obtained  by  Descude  (see  following  abstract),  and  it  is 
pointed  out  that  De  Sonay’s  diehloromethylal  probably  had'  the 
formula  CCl2(OMe)2  in  place  of  CH2(OCH2Cl)2  as  he  supposed.  This 
correction  of  De  Sonay’s  work  indicates  that  the  chlorination  of 
methylal  proceeds  normally,  the  hydrogen  atom  of  the  methylene 
group  being  replaced  before  those  of  the  methyl  groups. 

In  the  second  portion  of  the  memoir,  a  number  of  analogies  between 
derivatives  of  “  oxymethylene  ”  and  the  oxides  of  the  heavy  metals 
are  pointed  out  and  illustrated  by  examples,  thus :  the  compound 
(CH2)302C12  is  regarded  as  similar  in  constitution  to  the  mineral 
mendipite,  Pb302Cl. 

In  the  third  section,  it  is  pointed  out  that  ethylidene  compounds 
(methyl  derivatives  of  methylene)  may  be  regarded  as  forming  a  series 
parallel  to  that  of  the  methylene  compounds. 

In  connection  with  the  order  of  replacement  of  hydrogen  atoms  by 
chlorine  in  substances  of  these  types,  it  is  noted  that  the  action  of 
hydrogen  chloride  on  a  mixture  of  acetaldehyde  and  alcohol  gives  rise 
first  to  the  compound  CHMeCl*OEt,and  eventually  to  CHgCbCHCbOEt, 
a  reaction  which  appears  to  be  analogous  to  the  production  of 
CH2C1'0*CH2C1  from  CH2Cl’OMe,  the  chlorine  in  both  cases  replacing 
a  hydrogen  atom  in  an  unattacked  methyl  group  in  preference  to 
entering  a  group  in  which  substitution  has  already  occurred  (compare 
Litterscheid,  Abstr.,  1904,  i,  364).  T.  A.  H. 

Order  of  Substitution  of  Hydrogen  by  Chlorine  in  Methylal. 

Marcel  Descude  (Bull.  Acad.  roy.  Belg.,  1906,  198 — 205). — In 
addition  to  the  dichloromethyl  oxide  (Abstr.,  1904,  i,  546),  pro- 
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duced  when  trioxymethylene  is  treated  with  phosphorus  trichloride 
in  the  presence  of  zinc  chloride,  there  is  formed  some  dichloromethylal, 
CH2(0*CH2C1)2.  This  boils  at  65 — 67°  under  15  mm.  pressure,  and 
with  slight  decomposition  at  166°  under  atmospheric  pressure.  It  has 
sp.  gr.  P352  at  11°/11°,  and  is  decomposed  immediately  by  water, 
yielding  hydrogen  chloride  and  formaldehyde,  and  by  alcohols  forming 
water,  hydrogen  chloride,  and  monochloromethyl  oxide. 

When  dichloromethyl  oxide  is  heated  with  trioxymethylene  in  a  closed 
tube,  some  dichloromethylal  is  formed,  but  the  principal  reaction  is 
more  complex,  a  product  which  may  have  the  formula 

0(CH2-0-CH2Cl)2 

being  formed.  This  is  liquid  and  boils  at  100 — 102°  under  15  mm. 
pressure. 

The  author  points  out  that  the  several  chlorine  derivatives  of 
methylal  described  by  De  Sonay  (Bull.  Acad.  roy.  Belg.,  1893,  26, 
647)  probably  exist,  but  the  boiling  points  ascribed  to  them  by  this 
author  indicate  that  the  constitutions  he  assigned  to  them  are  prob¬ 
ably  erroneous.  T.  A.  H. 

Depression  of  the  Temperature  of  Reaction  in  Syntheses 
with  Organic  Chloro-compounds.  Alfred  Wohl  ( Ber .,  1906, 
39,  1951 — 1954.  Compare  Hesse,  this  vol.,  i,  375). — The  action  of 
/?-chloropropaldehyde  diethylacetal  on  potassium  cyanide  (Wohl, 
Schafer,  and  Thiele,  this  vol.,  i,  105)  and  on  ethyl  sodioeyanoacetate, 
of  alcoholic  ammonia  on  chloroacetaldehyde  diethylacetal  and  on 
p-chloro-  and  o-chloro-nitrobenzenes,  of  ethyl  chloride  on  potassium 
phenoxide,  of  benzotrichloride  on  sodium  amyloxide,  and  of  as-dichloro- 
acetone  on  sodium  acetate  take  place  at  lower  temperatures  and  with 
increased  yields  if  1/10 — 1/5  mol.  of  potassium  iodide  is  added  for 
each  atom  of  chlorine  entering  into  the  reaction.  The  corresponding 
organic  iodo-compound  is  formed  as  an  intermediate  product,  the  alkali 
iodide  being  regenerated  in  the  second  stage  of  the  reaction. 

Reactions  which  take  place  readily,  such  as  that  of  sodium  methoxide 
on  p-  and  on  o-chloronitrobenzene,  are  not  affected  by  addition  of  an 
alkali  iodide.  G.  Y. 

Application  of  the  Principle  of  Partition.  I.  Course 
of  the  Addition  of  Water  to  /?-Hexinene.  Arthur  Michael 
(Ber.,  1906,  39,  2143 — 2148.  Compare  this  vol.,  i,  550).— The 
application  of  the  principle  of  partition  enunciated  by  the  author  is 
discussed  in  the  case  of  tbe  formation  of  a  hexanone  by  the  action  of 
sulphuric  acid  on  A^-hexinene. 

y-Hexanone,  prepared  by  the  action  of  an  ethereal  solution  of  zinc 
ethyl  on  propionyl  chloride,  boils  at  123 — 123-5°  under  765  mm.  pres¬ 
sure. 

Attempts  to  separate  /?- hexanone  from  y-hexanone  by  means  of 
sodium  hydrogen  sulphite  are  described.  In  a  mixture  of  /3-hexanone 
and  y-hexanone,  the  amount  of  each  may  be  estimated,  since  the 
former  forms  a  semicarbazone  with  hydrogen  semicarbazide  phosphate 
and  the  latter  does  not. 

The  ketone  mixture,  formed  by  the  action  of  sulphuric  acid  on 
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A^-hexinene,  was  fractionated,  and  the  ratio  of  /3-hexanone  to 
y-hexanone  in  each  individual  fraction  was  estimated  by  means  of  the 
semicar bazide  method  described.  A.  McK. 

Melezitose  and  Turanose.  Georges  Tanret  ( Conipt .  rend.,  1906, 
142,  1424 — 1426.  Compare  Berthelot,  Abstr.,  1877,  i,  451  ;  Yilliers, 
ibid.’,  Alechin,  Abstr.,  1886,  683  ;  1890,  733;  Markownikoff,  Abstr., 
1885,  943). — Melezitose  is  hydrolysed  by  heating  with  20  per  cent, 
acetic  acid  solution,  yielding  turanose  and  dextrose ;  after  destroying 
the  dextrose  by  means  of  yeast,  the  turanose  can  be  isolated  from  an 
alcoholic  extract  of  the  residue  in  the  form  of  transparent,  non¬ 
crystalline,  rounded  grains  which  contain  alcohol,  have  the  composi¬ 
tion  C12H220n,|C2H60,  melt  at  60 — 65°,  and  lose  their  alcohol  at  100°, 
yielding  the  pure  sugar,  which  has  [a]D  +  71 ’8°,  does  not  exhibit  muta- 
rotation,  and  has  a  reducing  power  of  60,  that  of  dextrose  being  taken 
as  100. 

Turanose  is  not  attacked  by  the  ordinary  soluble  ferments,  such  as 
emulsin  or  diastase;  but  is  readily  hydrolysed  by  mineral  acids,  yielding 
an  equal  molecular  mixture  of  dextrose  and  laevulose,  and  not  dextrose 
only  as  stated  by  Alechin  (Abstr.,  1890,  733).  M.  A.  W. 

Behaviour  of  Starch  on  Hydrolysis  with  Moderately  Con¬ 
centrated  Sulphuric  Acid.  Bernhard  Tollens  ( Ber .,  1906,  39, 
2190 — 2193). — The  product  of  the  hydrolysis  of  potato  starch  with 
8  per  cent,  sulphuric  acid  contains  dextrose,  at  most  only  traces  of 
mannose,  and  no  galactose.  The  author  concludes  that  the  mannose 
and  galactose  obtained  on  hydrolysis  of  reindeer  mosses  (Ulander 
and  Tollens,  this  vol.,  ii,  193)  were  derived  from  the  hemicelluloses  of 
the  lichens  and  not  from  glucoses.  G.  Y. 

Cellulose  Acetates.  Hermann  Ost  (Zeit.  angew.  Chem.,  1906,  19, 
993 — 1000). — The  author  is  of  opinion  that  all  the  acetates  of 
cellulose  described  by  previous  authors  are  in  reality  triacetates  of 
substances  derived  from  the  hydrolysis  of  ordinary  cellulose. 

P.  H. 

Copper  Alkali  Cellulose.  Wilhelm  Normann  (Chem.  Zeit.,  1906, 
30,  584 — 585). — When  cotton  wool  is  treated  with  a  solution  of 
copper  hydroxide  in  sodium  hydroxide,  it  swells  up  and  is  converted 
into  a  stable  copper  alkali  cellulose,  which  on  analysis  is  found  to 
contain  cellulose  and  copper  oxide  in  the  ratio  C12H20O10  :  CuO.  The 
same  substance  may  also  be  obtained  in  the  form  of  clear,  glassy 
threads  by  allowing  a  fine  stream  of  copper  ammonia  cellulose  to  flow 
into  a  solution  of  an  alkali  hydroxide.  P.  H. 

New  Syntheses  of  Amines  by  means  of  Finely-divided 

Nickel.  Alphonse  Mailhe  (Chem.  Zeit.,  1906,  30,  458 — 459.  Com¬ 
pare  Abstr.,  1905,  i,  401,  501). — Nitriles,  when  reduced  by  hydrogen 
in  the  presence  of  finely-divided  nickel  or  copper,  yield  a  mixture  of 
primary,  secondary,  and  tertiary  amines  and  ammonia,  the  reaction 
probably  taking  place  as  follows:  (i)  BCN  +  2H2  =  B.CH2#NH2 ; 
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(ii)  2RCH2*NH.2  =  NH(CH2R)2  +  im3;  and  (iii)  3RCH2*NH2  = 
N(CH2R)3  +  2NH3.  In  the"  case  of  benzonitrile,  the  corresponding 
amines  are  only  formed  with  copper,  nickel  giving  toluene.  Aldoximes 
or  ketoximes  similarly  give  rise  to  a  mixture  of  primary,  secondary,  and 
tertiary  amines,  but  only  a  very  small  amount  of  the  latter ;  the 
method  is  a  very  convenient  one  for  preparing  secondary  amines 
of  the  type  NH(CR1R2)2.  Acid  amides,  except  formamide,  likewise 
yield  primary  and  secondary  amines.  When  nickel  is  employed 
as  the  catalyst,  the  temperature  must  not  be  allowed  to  exceed  220°, 
but  with  copper  the  temperature  may  be  anywhere  between  200°  and 
300°.  P.  H. 

Resolution  of  a  Aminoisovaleric  Acid  into  its  Optically 
Active  Components.  Emil  Fischer,  Koichi  Matsubara,  and 
Siegfried  Hilpert  (i?er.,  1906,  39,  2320 — 2328). — The  names  “valin” 
and  “  valyl  ”  are  proposed  for  a-aminoisovaleric  acid  and  the  group 
CHMe2*CH(NH2)'CO  respectively. 

Formyl-i-valin ,  C6Hn03N,  obtained  from  i-valin  like  formyl-leucine 
(this  vol.,  i,  72),  separates  from  hot  water  in  large,  rhombic  plates, 
has  an  acid  taste,  is  easily  soluble  in  alkalis  and  ammonia,  sinters  at 
137°,  and  melts  at  140 — 145°  (corr.).  After  treating  the  hot  methyl 
alcoholic  solution  with  brucine,  the  salt  of  formyl-l-valin  separates 
from  the  cold  liquid  in  small  needles,  while  the  brucine  salt  of 
formyl  d -vcilin  is  obtained  by  evaporating  the  alcoholic  mother  liquor. 
The  formyl  derivatives,  liberated  by  a  slight  excess  of  normal  sodium 
hydroxide,  separate  from  hot  water  in  small  prisms,  sinter  at  150°, 
and  melt  at  156°  (corr.);  formyl-Lvalin  has  [a]D  at  20°,  —13°  in 
alcoholic  and  16 '9°  in  aqueous  solution,  and  formyl-cL  valin  has 
[a]D  13  05°  at  20°  in  alcoholic  solution. 

By  hydrolysis  with  10  per  cent,  hydrobromic  acid,  d- valin  and 
7-valin  are  obtained  in  colourless,  microscopic,  six-sided  leaflets.  The 
former  melts  in  a  sealed  tube  at  315°  (corr.),  sublimes  with  partial 
anhydride  formation  when  strongly  heated,  has  a  somewhat  sweet 
and  bitter  taste,  and  at  20°  in  20  per  cent,  hydrochloric  acid  has 
[a]D  28-75°,  and  in  water  6’42°.  LValin  has  a  sweeter  taste  than 
its  isomeride,  and  in  20  per  cent,  hydrochloric  acid  has  [a]D  —  28‘72° 
at  20°. 

d-Valinphenylcarbimide  (compare  Schulze  and  Winterstein,  Abstr., 
1902,  i,  595)  softens  at  140°,  melts  and  partially  decomposes  at  147° 
(corr.),  and  by  rapid  boiling  with  20  per  cent,  hydrochloric  acid  yields 
cLphenyKsopropylhydantoin,  which  melts  at  131 — 133°  (corr.)  (124°, 
Schulze  and  Winterstein,  loc.  cit.),  and  has  [a]D  —  97’5°  at  20°  in 
alcoholic  solution. 

LValiuphenylcarbimide  has  [a]D  -  19-02°  at  20°. 

LPhenylisopropylhydantoin  melts  at  131 — 133°  (corr.)  and  has 
[a]D  97'22°  at  20°  in  alcoholic  solution.  C.  S. 

Salts  of  Heavy  Metals  •with  Feeble  Acids  and  attempts  to 
prepare  Colloidal  Metallic  Oxides.  Heinrich  Ley  and  Fritz 
Werner  ( Ber .,  1906,  39,  2177—2180.  Compare  Ley,  Abstr.,  1905, 
ii,  524 ;  Paal  and  Leuze,  this  vol.,  ii,  356,  358). — Coppersuccinimide 


562 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


is  readily  prepared  by  the  addition  of  sodium  hydroxide,  drop  by  drop, 
to  a  warm  aqueous  solution  of  copper  acetate  and  succinimide. 
Gobaltsuccinimide,  (C4H402N)2Co,6H20,  formed  in  the  same  way  from 
cobalt  acetate,  is  obtained  as  a  salmon-coloured,  crystalline  precipitate, 
dissolves  in  alcohol  forming  a  violet  solution,  and  is  hydrolysed  on 
addition  of  water.  K ickelsuccinimide,  (C4H402N)2Ni,8H20,  prepared 
from  nickel  acetate,  forms  light  blue  crystals,  melts  at  110 — 111°,  and 
is  more  stable  than  the  preceding  salts  towards  water,  forming  a  green, 
very  dilute  aqueous  solution  at  about  30° ;  when  heated  this  becomes 
suddenly  blue  and  opalescent,  in  which  state  it  is  stable  in  absence  of 
air,  the  nickel  hydroxide  is  thrown  down  by  addition  of  salts,  and  the 
succinimide  can  be  removed  partially  by  hydrolysis. 

Camphorimide,  like  succinimide,  is  a  feeble  acid.  The  copper  sodium 
salt,  (C10H14O2N)2Cu,2C10H14O2NNa,10H2O,  is  formed  by  the  action  of 
copper  acetate  on  the  sodium  derivative  in  concentrated  aqueous  solu¬ 
tion  ;  it  forms  reddish-violet  leaflets  and  yields  blue  copper  hydroxide 
when  treated  with  cold  water,  or  a  brown  hydrated  oxide  when  heated 
with  water.  The  copper  sodium  salt  is  decomposed  by  acetic  acid, 
camphorimide  being  formed.  G.  Y. 

Decomposition  of  Hydroxylamine  in  Presence  of  Hydrogen 
Ferrocyanide  :  Formation  of  Crystalline  Ferrocyanide-violet 
and  Nitroprusside.  Karl  A.  Hofmann  and  H.  Arnoldi  (Ber.,  1906, 
39,2204 — 2208.  Compare  Hofmann,  Abstr.,  1905,  i,  512;  Tanatar, 
Abstr.,  1902,  ii,  386). — When  boiled  with  an  equal  weight  of  potassium 
ferrocyanide  in  aqueous  solution,  hydroxylamine  hydrochloride  yields 
ammonium  chloride,  potassium  nitroprusside,  hydrogen  cyanide,  nitro¬ 
gen,  and  ferric  ammonium  ferrocyanide ,  Fe"'[(FeC6N6)NH4]2,  which 
separates  as  a  deep  blue,  crystalline  powder  with  purple  lustre.  It  is 
formed  also  when  hydroxylamine  hydrochloride  is  boiled  with  potassium 
ferricyanide  in  aqueous  solution.  In  its  properties,  it  resembles 
Williamson’s  violet.  It  remains  unchanged  when  treated  with  water, 
dilute  mineral  acids,  aqueous  oxalic  acid,  glacial  acetic  acid,  sodium 
potassium  tartrate,  or  ferric  chloride  solution,  or  when  boiled  with 
5  per  cent,  aqueous  potassium  hydroxide.  The  colour  remains  un¬ 
changed  when  the  crystalline  violet  is  digested  with  hydrogen  sulphide 
solution.  Ferric  hydroxide  is  formed  only  slowly  when  the  salt  is 
digested  with  4  per  cent,  ammonia  at  the  ordinary  temperature. 

The  quantitative  examination  of  the  reaction  between  hydroxylamine 
and  potassium  ferrocyanide  shows  that  one-half  of  the  latter  forms  the 
nitroprusside,  whilst  the  other  is  converted  into  the  ferric  ammonium 
ferrocyanide.  The  hydrogen  cyanide  formed,  which  corresponds  with 
one-quarter  of  the  total  ferrocyanide,  does  not  enter  into  reaction  with 
the  hydroxylamine,  whilst  sodium  nitroprusside  and  hydroxylamine 
hydrochloride  form  a  dull  blue  powder  only  on  prolonged  boiling  in 
aqueous  solution.  G.  Y. 

Reduction  of  Blue  Iron-cyanogen  Compounds.  Moritz  Kohn 
(Zeit.  anorg.  Ghem.,  1906,49,  443 — 444). — Prussian  blue  and  Turn- 
bull’s  blue  can  be  conveniently  and  rapidly  reduced  by  the  action  of  a 
concentrated  sodium  hydrogen  sulphite  solution  containing  a  little 
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stannous  chloride.  The  author  considers  that  the  reducing  action  is 
due  to  liyposulphurous  acid  produced  by  the  action  of  stannous  chloride. 
The  statement  in  the  literature,  that  sulphurous  acid  is  reduced  to 
hydrogen  sulphide  by  stannous  chloride,  is  only  true  if  the  latter 
reagent  is  present  in  excess.  G.  S. 


Silicones.  Octave  Boudouard  ( Compt .  rencl.,  1906,  142, 

1528 — 1530). — The  grey,  amorphous  residues,  obtained  by  treating 
silicon  steels  containing  0’9  to  5*1  per  cent,  of  silicon  with  hydrochloric 
acid  until  the  iron  is  completely  dissolved,  have  been  analysed  by 
Friedel  and  Ladenburg’s  method  and  also  by  the  combustion  method. 
The  analytical  data  indicate  that  the  silicones  present  in  the  residues, 
which  evolve  hydrogen  when  treated  with  alkali  hydroxides,  are 
mixtures,  in  variable  proportions,  of  silicoformic  anhydride  and  silico- 
oxalic  acid.  The  residue  obtained  from  an  iron  silicide,  prepared  by 
the  thermite  process  and  containing  10  per  cent,  of  silicon,  gave  similar 
analytical  numbers.  IT.  M.  D. 


Ethyl  Mercuri-aci-nitroacetate  Anhydride.  Roland  Scroll 
and  B.Nyberg  (Rer.,1906,  39, 1956 — 1959.  Compare  Scholl  and  Schbfer, 
Abstr.,  1901,  i,  359  ;  Hantzsch  and  Auld,  this  vol.,  i,  471). — Ethyl 


mercuri-aici  nitroacetate  anhydride,  0<^j^>C*C0.2Et,  is  formed  as  a 

white,  crystalline  precipitate  when  mercuric  chloride  is  added  to  a 
concentrated  aqueous  solution  of  ethyl  ammonium  aci-nitroacetate ; 
it  sublimes  when  carefully  heated,  detonates  when  strongly  heated, 
and  on  ignition  burns  rapidly  with  a  luminous  flame.  It  is  almost 
insoluble  in  boiling  water,  but  dissolves  readily  in  dilute  sodium 
hydroxide,  ammonia,  or  hydrochloric  acid,  and  is  not  changed  by 
potassium  iodide  solution.  Mercuric  sulphide  is  precipitated  by 
hydrogen  sulphide  from  the  ammoniacal  solution,  whilst  the  hydro¬ 
chloric  acid  solution  yields  mercurous  chloride  when  boiled  with 
phosphorous  acid.  The  action  of  bromine  in  potassium  bromide 
solution  on  the  aqueous  suspension  leads  to  the  formation  of  ethyl 
dibromonitroacetate,  N02,CBr2’C02Et,  which  is  obtained  as  a  colourless 
liquid  boiling  at  105°  under  11  mm.  pressure. 

Mercurinitroethyl  chloride  (Meyer,  this  Journal,  1874,  27,  365, 
677)  has  the  constitution  N02,CHMe,HgCl,  as  it  dissolves  in  dilute 
sodium  hydroxide,  and  when  treated  with  aqueous  potassium  iodide 
yields  the  yellow  iodide,  1702*CHMe,HgI,  which  is  soluble  in  an  excess 
of  potassium  iodide.  G.  Y. 


Terpenes  and  Ethereal  Oils.  LXXXI.  The  Simplest  Men- 
thene  Hydrocarbons  of  Various  Ring  Systems  and  their 
Conversion  into  Alicyclic  Aldehydes.  Otto  Wallace  ( Annalen , 
1906,  347,  316 — 346.  Compare  this  vol.,  i,  175,  194,  370). — cyclo- 
Penteneacetic  acid  (Wallach  and  Speranski,  Abstr.,  1902,  i,  800)  is 
now  found  to  melt  at  51 — 52° ;  when  slowly  distilled  it  decomposes, 

CH  *CH 

forming  methylenecyclopentane,  •  2  ^CICHg,  which  has  a  pene- 
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trating  odour  of  leeks,  boils  at  78 — 81°,  and  has  a  sp.  gr.  0’78  and  nD 
L4355  at  19°.  On  oxidation  with  1  percent,  potassium  permanganate 

solution  at  0°,  it  forms  the  glycol ,  i  2  2^C(OH),CH2,OH,  together 

tn2*OJi2 

with  pentanone.  The  glycol  melts  at  39 — 41°,  is  readily  soluble  in  all 
solvents,  and  when  boiled  with  dilute  sulphuric  acid  loses  water, 

Cfl  *CH 

forming  cyclo pentanealdehyde,  •  2  2]>CH*COII.  This  is  obtained 

vXi.2  Oxi  9 

as  an  oil  which  has  an  odour  like  valeraldehyde,  distils  in  a  current  of 
steam,  and  forms  a  semicar bazone,  C7H13ON3,  crystallising  in  leaflets  and 
melting  at  123 — 124°.  The  nitrosochloride  of  methylenecycfopentane, 
(C8H10O-NCl)2,  decomposes  at  80 — 81°,  and  reacts  with  piperidine 
in  alcoholic  solution,  forming  the  nitrolamine,  C6H10(NO),C5H10N, 
which  crystallises  from  alcohol  and  melts  at  116 — 117°.  The  action 
of  sodium  methoxide  on  the  nitrosochloride  leads  to  the  formation  of 


a  viscid,  unsaturated  oxime,  C6H8‘.NOH,  which,  on  hydrolysis  with 
dilute  sulphuric  acid,  yields  cycfopentenealdehyde  (v.  Baeyer  and  v. 
Liebig,  Abstr.,  1898,  i,  638) 

[With  Eduaud  Isaac.] — Ethyl  cycfohexanolacetate  is  prepared  best 
by  the  action  of  ethyl  bromoacetate  on  cyclohexanone  in  benzene  solution 

in  presence  of  zinc.  The  acid,  CH2<^Q^2>g22^>C!(0H)*CH2,C02H, 

crystallises  from  a  mixture  of  benzene  and  light  petroleum  and  melts 
at  62—64°. 


Methylenecycfohexane  (Einhorn  and  Brandtl,  Abstr.,  1898,  i,  407, 
433 )  Sabatier  and  Mailhe,  Abstr.,  1904,  i,  666,  809),  formed  by 
heating  cycfohexeneacetic  acid,  boils  at  105 — 106°,  has  a  sp.  gr.  0‘8025 
and  nD  1  *4501,  and  closely  resembles  A^methylcycfohexene  (Abstr., 
1902,  i,  750,  806).  When  oxidised  with  potassium  permanganate,  it 

forms  the  glycol,  CH2<\q^2.q^2/>C(OH),CH2'OH,  and  cyclohexanone. 

The  glycol  forms  large  crystals,  is  stable  towards  air  in  the  absence  of 
acid  vapours,  and  melts  at  76 — 77°.  Hexahydrobenzaldehyde  (Bou- 
veault,  Abstr.,  1904,  i,  61  ;  Sabatier  and  Mailhe,  loc.  cit .)  is  formed 
by  heating  the  glycol  with  dilute  acids.  It  is  obtained  as  an  oil  which 
is  soluble  in  water,  polymerises  readily,  boils  at  161 — 163°  under  the 
ordinary  pressure,  and  has  a  sp.  gr.  0’9263  and  nD  L4495  at  19°.  The 
semicarbazone  melts  at  167 — 168°  (176° ;  Bouveault,  loc.  cit.).  The 
aldehyde  condenses  with  cyclohexanone  in  alcoholic  sodium  hydroxide 
solution,  forming  dihexahydrobenzylidenecyclohexanone, 

ch2-ch2-ch2 

cfiHn-CH:C’CO — c:ch-c6hu’ 

which  crystallises  in  slender  needles  and  melts  at  89 — 90°.  With 
phenylhydrazine,  the  aldehyde  condenses,  developing  heat  and  forming 
a  substance  which  crystallises  in  transparent,  red  prisms  and  decomposes 
on  exposure  to  air.  The  action  of  ammonia  on  the  aldehyde  in  ethereal 
solution  leads  to  the  formation  of  a  product,  C7H13N,  which  crystallises 
in  transparent  prisms  and  decomposes  at  104 — 105°. 

The  polymeride  of  hexahydrobenzaldehyde,  (C7H120)2,  is  obtained  as 
a  colourless  oil,  which  has  only  a  slight  odour,  and  boils  at  150 — 155° 
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under  11  mm.  pressure.  A  crystalline  polymeride,  (CLH^O)*,  is  formed 
by  the  action  of  sulphuric  acid  on  the  aldehyde ;  it  crystallises  from 
ethyl  acetate  in  needles  and  melts  at  195 — 196°  or,  after  resolidifying, 
at  202—203°. 

The  nitrosochloride  of  methylenecycfohexane,  (07H12017C1)2,  reacts 
with  piperidine  forming  the  crystalline  nitrolamine,  C7H12(NO)’C5H10N, 
which  melts  at  127°.  Elimination  of  hydrogen  chloride  from  the 
nitrosochloride  leads  to  the  formation  of  a  viscid  oxime ,  C7H10INOH, 
which,  when  hydrolysed  with  dilute  sulphuric  acid,  yields  i\l-telrahydro- 

benzaldehyde  ( cycloJiexenealdehyde ),  CH2<^g2_^^^C'COH.  This 

is  obtained  as  an  oil  which  has  an  odour  resembling  that  of  benzalde- 
hyde,  and  forms  a  semicarbazone,  CsH130hT3,  melting  at  212 — 213°. 
Oxidation  of  the  aldehyde  by  means  of  silver  oxide  leads  to  the  forma¬ 
tion  of  Ax-tetrahydrobenzoic  acid. 

[With  Erich  Beschke.] — 2-Methylcyc\ohexane-\-ol-\-acetic  acid, 
CH2<^2^™e>c(0H)-CH2-C02H,  is  formed  by  condensing  1- 

methylcyc7ohexane-2-one  with  ethyl  bromoacetate  in  presence  of  zinc 
and  hydrolysing  the  resulting  ester ;  it  melts  at  67 — 68°.  When 
heated  with  sodium  hydrogen  sulphite  at  160 — 170°,  the  ethyl  ester 
loses  water,  forming  the  ethyl  ester  of  the  unsaturated  acid.  1  -Methyl- 
&}-cyc\ohexene-2-acetic  acid  is  obtained  as  an  oil,  which,  when  distilled, 
decomposes  and  yields  \-melhyl-2-methylenecyc\ohexane, 
pxt  ^CH./CHMe^^.pTT 
— CH2^^  2' 

This  is  obtained  in  a  yield  of  84  per  cent,  of  the  theoretical,  boils  at 
122 — 125°,  has  a  sp.  gr.  0'808  and  nD  1-4516  at  22°,  and  is  oxidised 
by  permanganate  to  l-methylcyc/ohexane-2-one  and  the  glycol, 

CH2<gg2^^e>C(OH)-CH2-OH, 

melting  at  59 — 60°.  Hexahydro-o-tolualdehyde  is  obtained  only  in 
small  quantities  when  the  glycol  is  heated  with  dilute  acids.  The 
semicarbazone,  CgHjjONg,  crystallises  from  boiling  water  and  melts  at 
136—137°. 


The  nitrosochloride  of  l-methyl-2-methylenecyc/ohexane  is  solid  ;  the 
nitrolamine  formed  with  piperidine  is  obtained  as  a  syrup.  When 
heated  with  dilute  sulphuric  acid,  the  oxime  obtained  from  the  nitroso¬ 
chloride  yields  b}-tetrahydro-o-tolualdehyde,  which  forms  a  crystalline 
semicarbazone  melting  at  208 — 212°. 

The  behaviour  of  3-methylcyc/ohexeneacetic  acid  (Abstr.,  1901,  i, 
156  ;  Tetry,  Abstr.,  1902,  i,  584)  is  in  accordance  with  the  constitu¬ 
tion  CH2<^Q^'^f_Q^2^>ClCH,C02H.  The  amide  is  now  found  to 

melt  at  153 — 154° ;  when  heated  with  phosphoric  oxide,  it  forms  the 
nitrile,  C8H13*CN,  which  boils  at  108 — 112°  under  10  mm.,  or  at 
230 — 234°  under  the  atmospheric  pressure,  and  has  an  odour  re¬ 
sembling  that  of  benzonitrile.  With  bromine  in  chloroform  solution, 
the  acid  forms  a  crystalline  dibromide,  C9H1402Br2,  which  melts  at 
127 — 129°,  and  when  dissolved  in  an  aqueous  alkali  carbonate  gradually 
yields  an  oil  having  the  properties  of  a  monobromo-unsaturated  com- 
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pound.  \-Methyl-3-methylenecyc\ohexane, 

formed  by  slow  distillation  of  3-methylcycfohexeneacetie  acid,  boils  at 
123—124°,  has  a  sp.  gr.  0-794—0-797,  nD  1-4466  at  18°  or  1-4461  at 
20°,  and  [a]D-29°  to  -  30"22°,  and  when  oxidised  yields  1-methyl- 

cycZohexane-3-one  and  the  glycol ,  CH2<£g^^2>C(OH)-CH2‘OH. 

This  is  obtained  as  a  viscid  mass,  which  boils  at  150 — 153°  under 
39  mm.  pressure,  and  when  heated  with  dilute  acids  yields  hexahydro- 
?n-tolualdehyde. 

The  nitrosochloride  of  l-methyl-3-methylenec?/c&>hexane, 
(C8H140NC1)2, 

is  obtained  in  a  yield  of  15 — 20  per  cent,  of  the  theoretical,  and  with 
piperidine  forms  the  nitrolamine,  CSH14(NO)*C5H10N,  melting  at 
136 — 137°.  The  oxime  of  A1-tetrahydro-m-tolualdehyde  is  formed 
from  the  nitrosochloride  by  the  action  of  alcoholic  potassium  hydroxide. 
The  semicarbazone,  C0H15ON3,  melts  at  206 — 207°. 

[With  Edgar  Evans.] — i-Methylcyc\ohexane-\-ol-l-acetic  acid , 

CHMe<^^2'^^2^>C(0H),CH2,C02H,  formed  by  condensing  1- 

methylcycfohexane-4-one  with  methyl  bromoacetate  and  hydrolysing 
the  resulting  ester,  crystallises  from  dilute  alcohol  or  boiling  water  in 
two  forms,  of  which  the  one  obtained  in  the  greater  amount  melts  at 
139-5—140-5°,  whilst  the  other  melts  at  88 — 90°.  i-Methylcyclo- 
hexene-l-acetic  acid  melts  at  42 — 43°  and  boils  at  137 — 138°  under 
14  mm.  pressure  ;  the  silver  salt,  C9H1302Ag,  was  analysed.  \ -Methyl - 

i-methylenecyc\ohexane,  CHMe<^2^g2>C:CH2,  boils  at  122—123° 

and  has  a  sp.  gr.  0-7925  and  nD  1-4446  at  22°.  The  glycol , 

CHMe<^Q^2iQg2]>C(OH),CH2’OH,  crystallises  readily,  melts  at 

87 — 88°,  and  when  heated  with  dilute  acids  yields  principally  a  high 
boiling  condensation  product  and  a  volatile  oil  which  does  not  form  a 
semicarbazone,  together  with  only  a  small  amount  of  hexahydro-p-tolu- 
aldehyde.  The  semicarbazone  of  this  melts  at  154 — 156°. 

The  nitrosochloride  of  1 -methyl-4- methylenecycfohexane  is  obtained 
in  only  a  small  yield ;  the  nitrolamine  formed  with  piperidine  melts 
at  134 — 135°.  kd-Tetrahydro-p-tolualdehyde ,  obtained  through  the 
oxime  from  the  nitrosochloride,  forms  a  semicarbazone  melting  at 
192—194°.  G.  Y. 

Reduction  of  Partially  Hydrogenated  Benzenes.  August 
Klages  and  Eritz  Sommer  ( Ber .,  1906,  39,  2306 — 2315). — The  hydro¬ 
carbon,  C11H1g,  obtained  by  Rupe  and  Leichtenhan  (thisvol.,  i,  374)  is 
more  readily  prepared  by  treating  the  reaction-product  of  carvone  and 
magnesium  methyl  bromide  with  40  per  cent,  sulphuric  acid  at  -  5° ;  it 
is  regarded  as  2-methyl- A2'6,8(9,-menthatriene  on  account  of  its  conversion 
into  2-methyl-ip-cymene  by  a  boiling  2  per  cent,  solution  of  hydrogen 
chloride  in  glacial  acetic  acid.  2-Metbyl-/>-cymene  is  a  colourless, 
mobile  liquid  with  the  odour  of  cymene;  it  boils  at  86 — 87’5°  under 
16  mm.  and  at  198°  under  732  mm,  pressure,  is  converted  into  tetra- 
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bromo-o-xylene  by  cold  bromine  and  aluminium,  and  on  treatment  with 
fuming  sulphuric  acid  yields  two  sulphonic  acids,  the  a-acid,  the  chloride 
of  which  is  solid  and  forms  a  sulphonanilide,  C17H2102NS,  melting  at 
186 — 187°,  and  the  (3-acid,  the  chloride  of  which  is  an  oil,  and  the 
anilide,  a  crystalline  solid  which  melts  at  135 — 136°. 

2- Methyl- A6'm-menthadiene-2-ol  { 2-methylcarveol )  is  prepared  by 
adding  the  reaction  product  of  magnesium  methyl  bromide  and  carvone, 
after  keeping  for  one  hour,  to  an  ice-cold  concentrated  solution  of 
ammonium  chloride  ;  it  is  obtained  quantitatively  as  a  colourless  oil 
with  a  faint  odour,  which  boils  at  111°  under  14  mm.  pressure,  has  a 
sp.  gr.  0-9471  at  20-4°/4°,  wD  1*4911,  and  [a]D  36-08°  at  20-4°,  and  is 
changed  by  anhydrous  oxalic  acid  at  125°  into  2-methyl-p-cymene. 

2-Ethyl-A?'m-menthadiene-2-ol  (2-ethylcarveol),  prepared  in  similar 
manner,  is  a  colourless  oil  which  boils  at  118-5 — 119-5°  under  14  mm. 
pressure,  has  a  sp.  gr.  0-9302  at  21°/4°  ?iD  1‘4879,  and  [a]D  31  "17° 
at  21°. 

2-Ethyl-A2Am-menthatriene,  obtained  in  similar  manner  to  the  methyl 
compound,  is  a  colourless,  mobile  oil  which  boils  at  100 — 101°  under  1 3 *5 
mm.  pressure,  has  a  sp.  gr.  0-8859  at  18°/4°,  nD  1-5041,  and  [a]D  86-19° 
at  18°,  and  is  converted  by  2  per  cent,  hydrogen  chloride  in  glacial 
acetic  acid  into  2 -ethylcymene,  C12H18,  a  colourless  oil  which  boils  at  103° 
under  19  mm.  and  at  214°  under  754  mm.  pressure,  has  a  sp.  gr.  0  8665 
at  21*l°/4°,  nu  1-4965  at  21-1°,  is  easily  soluble  in  sulphuric  acid,  and 
is  converted  by  bromine  and  aluminium  into  pentab'omotoluene,  which 
forms  long,  colourless  needles  and  melts  at  283°. 

2-Phenyl-A*fi®)-menthadiene-2-ol  ( 2-phenylcarveol )  is  a  colourless  oil 
which  boils  at  159 — 160°  under  12  mm.  pressure,  has  a  sp.  gr.  1-0156 
at  15-l°/4°,  nD  1-5562,  and  [a  ]D  81*42°  at  15-1°. 

2-Phenyl-H2Am-menthatriene ,  containing  a  little  2 -phenyl -p-cymene, 
boils  at  152 — 153°  under  13  mm.  pressure,  has  a  sp.  gr.  0*9882  at 
13-8°/4°,  %,  1  -5631,  and  [a]D  110'2°  at  13-8°,  and  is  converted  by  hydro¬ 
gen  chloride  in  glacial  acetic  acid  into  2-phenylp-cymene,  which  can  also 
be  obtained  from  2-plienylcarveol  by  anhydrous  oxalic  acid  at  120°  or 
by  hydrogen  chloride  and  pyridine  at  140°;  it  is  a  highly  refractive, 
colourless  oil  which  boils  at  268°  under  752  mm.,  or  at  153 — 154° 
under  14  mm.  pressure,  has  a  sp.  gr.  0-9822  at  13 "8°/ 4°,  nv  1-5670  at 
13*8°,  and  readily  forms  a  sulphonic  acid  with  fuming  sulphuric  acid. 

C.  S. 

Action  of  Magnesium  Benzyl  Chloride  on  Mesityl  Oxide  and 
Phorone.  Theodor  von  Fellenberg  ( Ber .,  1906,  39,  2064 — 2066. 
Compare  Abstr.,  1904,  i,  961). — (3  Hydroxy- (3-benzyl-b-methyl- Ay - 
pentene,  CMe2ICH*C(C7H7)Me*OH,  prepared  from  mesityl  oxide,  is  a 
faintly  yellow,  somewhat  viscous  liquid  with  an  agreeable  odour  ;  it  is 
slightly  volatile  in  steam,  and  by  distillation  under  the  ordinary 
pressure  yields  (3-benzyl-8-methyl-Aay-pentadiene , 
CMe2:CH*C(C7H7):CH2, 

which  is  a  colourless,  mobile  liquid  with  an  odour  of  dimethylpenta- 
diene  ;  it  boils  at  234 — 236°  under  730  mm.  pressure. 

§-Hydroxy-&benzyl-(3£>-dimethyl-APe-hej)tadiene, 

CMe2:CH*  C(C7  H7)(OH)  •  CH:  CMe2, 
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obtained  from  phorone,  is  a  viscous,  faintly  yellow  liquid  with  a  pleasant 
aromatic  odour ;  it  is  slightly  volatile  in  steam,  and  by  distillation,  even 
under  12  mm.  pressure,  loses  water,  forming  h-benzylidene- fiQdimethyl- 
A0€- heptadiene ,  CMe2XH*C(!CHPh)*CHICMe2,  which,  after  repeated 
distillation,  is  obtained  as  a  nearly  colourless,  mobile  liquid  boiling  at 
277 — 278°  under  724  mm.  pressure.  C.  S. 

Oxidation  of  Diphenyl  Diselenide.  M.  Stoecker  and  Friedrich 
Krafft  ( Ber .,  1906,  39,  2197 — 2201.  Compare  Krafft  and  Lyons, 
Abstr.,  1896,  i,  304). — The  nitrate  of  phenyl selenious  acid  melts  and 
detonates  at  about  112°  ;  when  dissolved  in  water,  neutralised  with 
ammonia,  and  treated  with  silver  nitrate,  it  yields  silver  phenyl  selenite, 
SePh02Ag,  which  is  obtained  as  a  crystalline  precipitate.  The  barium, 
(SePh02)2Ba,  and  copper,  (SePh02-)2Cu,  salts  are  described.  The  free 
acid,  SePh02H,H20  or  SePh(OH)3,  prepared  by  the  action  of  Nj  10 
hydrochloric  acid  on  the  silver  salt,  forms  a  white,  crystalline  mass, 
melts  at  122 — 1 24°,  loses  H20  at  100 — 130°  under  15  mm.  pressure, 
and  then  melts  and  decomposes  at  170°.  On  reduction  with  zinc  and 
hydrochloric  acid,  it  forms  phenyl  hydrogen  selenide,  SeHPb,  which 
boils  at  183°  and  is  oxidised  by  air,  forming  diphenyl  diselenide. 

The  oxidation  of  diphenyl  diselenide  by  chlorine  in  aqueous  solution 
at  50°  leads  to  the  formation  of  phenylselenic  acid,  SePh03Il,  which  is 
isolated  in  the  form  of  its  white,  crystalline  silver  salt,  SePh03Ag  ; 
this  detonates  feebly  when  heated.  The  barium,  (SePh03)2Ba ;  copper, 
(SePh03)2Cu ;  and  cadmium,  (SePh03)2Cd,  salts  are  described.  The 
free  acid  is  obtained  as  a  hygroscopic  syrup,  which  is  stable  when  dried 
at  105°,  detonates  at  180 — 190°,  forming  phenyl  diselenide,  phenyl 
selenide,  and  free  selenium,  and  in  moist  air  forms  a  hydrate,  crystal¬ 
lising  in  glistening  prisms.  The  acid  is  reduced  by  concentrated 
hydrochloric  acid,  forming  phenylselenious  acid. 

Both  these  acids  deposit  red  selenium  more  or  less  quickly  when 
exposed  to  light.  G.  Y. 

Alkaloidal  Salts  of  i-sec-butylbenzenesulphonic  Acid.  August 
Klages  {Ber.,  1906,  39,  2131 — 2135). — Since  Klages  and  Sautter  havo 
shown  (Abstr.,  1904,  i,  302)  that  optically  active  benzene  hydrocarbons 
can  be  formed  from  their  sulphonic  acids  without  undergoing  racemisa- 
tion,  the  author  has  attempted  to  resolve  r-sec-butylbenzenesulphonic 
acid  into  its  optically  active  components  by  the  aid  of  alkaloids.  The 
results  were  negative. 

sec-Butylbenzene,  CHMeEtPh,  is  sulphonated  and  converted  into 
the  barium  sulphonate,  which,  by  the  action  of  phosphorus  penta- 
chloride,  yields  sec -butylbenzenesulphonic  chloride  as  a  colourless  oil, 
which  boils  at  179 — 180°  under  20  mm.  pressure  and  has  a  sp.  gr. 
1  '202  at  16’ 4°/ 4°  ;  the  anilide  melts  at  63 — 64°  and  the  sulphonamide 
at  80—81°. 

Quinine  sec-bulylbenzenesulphonate,  C4H9,CfiH4’SO3H,C20H24O2N2, 
prepared  by  the  addition  of  quinine  sulphate  to  barium  sec-butyl- 
benzenesulphonate,  is  sparingly  soluble  in  water,  from  which  it 
separates  in  needles.  When  dried  at  110°,  it  melts  at  184°  and 
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has  [a]D  -  10-5°  at  20°  in  methyl-alcoholic  solution  (c=l-238). 
It  was  not  found  possible  to  separate  it  into  two  isomeric  quinine 
salts. 

Cinchonidine  sec-butylbenzenesulphonate, 

C4H0-C6H4-SO3H,C19H22ON2, 

forms  glistening  needles  and,  when  dried  at  110°,  melts  at  205°.  It 
has  [a]D  -  7"34°  at  20°  in  methyl-alcoholic  solution  (c=l).  The 
brucine  salt  is  oily. 

Strychnine  sec-butylbenzenesulphonate,  C4H9*C6H4,S03H,C21H2202H2, 
separates  from  benzene  in  needles,  melts  at  189 — 190°,  and  in  methyl- 
alcoholic  solution  (c  =  0-846)  is  optically  inactive.  A.  McK. 

Derivatives  of  Fulvene.  I.  Condensation  of  Indene  with 
Aldehydes.  Johannes  Thiele  and  Adolf  Buhner  ( Annalen ,  1906, 
347,  249 — 274.  Compare  Thiele,  Abstr.,  1900,  i,  298 ;  1901,  i,  76; 
Kipping  and  Hall,  Trans.,  1900,  77,  471  ;  Marckwald,  Abstr.,  1900, 
i,  434). — The  ethylene  linking  lying  outside  of  the  ring  of  fulvene 
derivatives  is  readily  reduced  by  aluminium  amalgam  in  moist  ethereal 
solution  if  a  hydrogen  atom  of  the  methylene  group  is  substituted  by 
phenyl  or  carboxyl.  The  phenyl  group  may  be  attached  by  an  inter¬ 
mediate  ethylene  linking  as  in  cinnamylidenefluorene, 

^4>c:cH-CH:cHPh. 

C6H4 

Whilst  bisdiphenylene-ethylene  is  reduced  to  bisdiphenylene-ethane 
(compare  De  la  Harpe  and  van  Dorp,  Abstr.,  1876,  i,  242),  tetra- 
phenylethylene  is  not  reduced  by  aluminium  amalgam. 

1  -Benzylindene,  CII2\_  |-,jgQ>OCH2Ph,  formed  by  reducing  benzyl- 

ideneindene,  is  obtained  as  an  almost  colourless  oil,  which  boils  at 
183—185°  under  13  mm.  pressure,  is  oxidised  slowly  by  air,  becoming 
yellow,  gives  a  yellow  coloration  with  concentrated  sulphuric  acid,  and 
forms  with  bromine  a  dibromide,  and  with  amyl  nitrite  and  hydrochloric 
acid  a  solid,  unstable  nitrosochloride.  It  condenses  with  benzaldehyde 
in  presence  of  methyl-alcoholic  potassium  hydroxide,  forming  1 -benzyl- 

3 -benzylideneindene,  CHPh !  C\_^j|^C-CH2Ph  (compare  Abstr., 

1901,  i,  76).  This  crystallises  from  alcohol  in  glistening,  yellow 
leaflets,  melts  at  137 — 137-5°,  and  gives  a  violet  coloration  with  con¬ 
centrated  sulphuric  acid.  It  is  formed  also  by  distillation  at  250 — 260° 
under  12  mm.  pressure  of  the  colourless  hydrocarbon  obtained  pre¬ 
viously  (Abstr.,  1901,  i,  76)  by  reduction  of  chlorobenzylbenzylidene- 

indene,  CHPhIC<^^^^C’CHClPh.  The  results  of  ebullioscopic 

molecular  weight  determinations  with  the  colourless  hydrocarbon 
agree  with  the  formula  C23H1S, 

1  :  3 -Dibenzylindene,  CH2Ph,C‘^Q^^f^>CH‘CH;,Ph,  is  formed  by 

reduction  of  benzyl  benzylideneindene ;  it  crystallises  from  light 
petroleum  in  stout,  colourless  prisms,  or  from  methyl  alcohol  in  white 
leaflets,  melts  at  62 — 63°,  when  treated  with  amyl  nitrite  and  hydro¬ 
chloric  acid  forms  an  unstable  nitrosochloride ,  and  reacts  with  bromine 
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in  chloroform  solution,  forming  a  dibromide,  C23H20Br2,  which  separates 
from  light  petroleum  in  stout,  colourless  crystals  and  melts  and 
decomposes  at  103 — 104°.  When  boiled  with  pyridine,  the  dibromide 
loses  2HBr,  forming  benzylbenzylideneindene. 

On  preparing  Marckwald’s  viscid  benzylindene  ( loc .  cit.)  and  distilling 
the  product  in  a  vacuum,  the  authors  obtained  a  large  fraction  which 
is  identical  with  the  product  of  the  reduction  of  benzylideneindene. 

Marckwald’s  1-methylindene  has  been  compared  and  found  to  be 
identical  with  Roger’s  3-methylindene  (Abstr.,  1888,  1303). 

3-Benzylidene-l-methylindene,  CMe^^|^^>C!CHPh  (compare 

Marckwald,  loc.  cit.),  is  prepared  by  the  condensation  of  methylindene 
with  benzaldehyde ;  it  crystallises  from  methyl  alcohol,  melts  at 
43 — 44°,  and  gives  a  reddish-violet  coloration  with  concentrated 
sulphuric  acid.  On  reduction,  it  yields  3 -benzyl-1 -methylindene  (?)  as  a 
colourless  oil,  which  combines  with  1  mol.  of  bromine,  but  does  not 
form  condensation  products. 

3  -  Anisylidene  - 1  -  methylindene,  CMe^Q|^£>CICH*C6H4*OMe, 

formed  by  the  condensation  of  methylindene  with  anisaldehyde,  crystal¬ 
lises  from  alcohol  in  glistening,  yellow  leaflets,  melts  at  113°,  and  gives 
a  violet-blue  coloration  with  concentrated  sulphuric  acid. 

The  action  of  anisaldehyde  on  indene  in  presence  of  methyl -alcoholic 
potassium  hydroxide  leads  to  the  formation  of  anisylideneindene  and 
hydroxyanisylanisylideneindene,  which  are  separated  by  fractional 
crystallisation  from  alcohol. 

1  -Anisylideneindene,  CH^^|j-_f^>C!CH*C6H4*OMe,  is  obtained  as 

a  reddish-yellow,  crystalline  powder,  melts  at  118 — 119°,  and  gives 
a  greenish-brown  coloration  with  concentrated  sulphuric  acid. 
When  reduced  with  aluminium  amalgam,  it  yields  1  -anisylindene, 

CH2<CS(^^C*CH2,C6H4,OMe,  which  crystallises  in  white  leaflets, 

melts  at  63 — 64°,  and  condenses  with  anisaldehyde,  forming  3 -anisyl-1- 
anisylideneindene, 

OMe-C6H4-CH2-C<^5^i>C:CH-C6H4-OMe, 

crystallising  in  yellow  leaflets  and  melting  at  111 — 112°. 
a- Hydroxyanisylanisylideneindene, 

OMe-C6H4-CH(OH)-C<^6f^i>C:CH-C(.H4-OMe, 

crystallises  from  benzene  in  small,  lemon-yellow  leaflets,  melts  at 
1 41  *5 — 142‘5°,  gives  a  bluish-green  coloration  with  concentrated 
sulphuric  acid,  and  on  reduction  yields  a-hydroxydianisylindene, 

OMe-C6H4-OH(OH)*CH<^6{J^>C-CH2-C0H4-OMe.  This  separates 

from  a  mixture  of  alcohol  and  ether  as  a  colourless,  flocculent 
substance  melting  at  175 — 178°,  or  from  alcohol  in  a  vacuum  as  a 
colourless,  viscid  oil,  and  when  treated  with  alcoholic  potassium 
hydroxide  is  converted  into  anisylanisylideneindene. 
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Benzylanisylideneindene  or  anisylbenzylideneindene, 
CH2Ph*C<^^>C:CH*C6H4*OMe 

or  CHPh!C<^^^^C*CH2*C6H4*OMe,  is  formed  by  the  action  of 

anisaldehyde  on  benzylindene  or  of  benzaldehyde  on  anisylindene ; 
it  crystallises  from  alcohol,  melts  at  132 — 133°,  and  gives  an 
indigo-blue  coloration  with  concentrated  sulphuric  acid.  The  identity 
of  the  products  of  the  two  methods  of  formation  is  explained  by 
assuming  an  oscillation  of  the  ethylene  linking  (compare  Knorr, 
Abstr.,  1894,  i,  543  ;  Fischer  and  Rigaud,  Abstr.,  1902,  i,  188). 

] p-Nitroa-hydroxybenzyl-ip-nilrobenzylideneindene , 

N02-CGH4-CH(0H)*C<^jJi>C:CH-C6H4-N02, 

prepared  by  the  condensation  of  indene  with  ^o-nitrobenzaldehyde  in 
presence  of  a  small  quantity  of  an  alkali  hydroxide,  forms  yellow 
crystals  and  melts  and  decomposes  at  216 — 217°. 

The  reduction  of  hydroxybenzylbenzylideneindene  with  aluminium 
amalgam  in  moist  ethereal  solution  leads  to  the  formation  of  the 
colourless  isomeride  of  benzylbenzylideneindene,  together  with  hydroxy- 

dibenzylindene,  OH-CHPh*CH<^r^>C-CH2Ph,  which  is  obtained 

as  a  viscid  oil.  When  distilled  in  a  vacuum,  it  decomposes,  yielding 
benzaldehyde,  benzylbenzylideneindene,  and  a  brown  resin,  and  when 
treated  with  alcoholic  potassium  hydroxide  loses  water,  forming  benzyl¬ 
benzylideneindene. 

The  residues  from  the  commercial  indene  used  in  the  above  con¬ 
densations,  after  complete  removal  of  the  indene,  yielded  an  oil  which 
boiled  at  the  same  temperature  as  indene,  and  on  analysis  gave  figures 
pointing  to  the  presence  of  coumarone  together  with  a  small  amount  of 
hydrindene  (compare  Weger  and  Billmann,  Abstr.,  1903,  i,  332). 

G.  Y. 

Derivatives  of  Fulvene.  III.  Condensation  Products  of 
Fluorene.  Johannes  Thiele  and  Franz  Henle  ( Annalen ,  1906,  347, 
290 — 315.  Compare  preceding  abstract). — The  reactivity  of  the 
methylene  group  of  fluorene  is  less  than  that  of  indene,  which  is  itself 
less  reactive  than  cycfopentadiene,  that  is,  the  activity  decreases  as  the 
ethylene  linkings  of  the  five-atom  ring  are  rendered  inactive  by 
benzene  nuclei.  The  colour  of  these  three  substances  diminishes  in 
the  same  order. 

Fluorene  does  not  react  with  aliphatic  aldehydes,  or  with  ketones, 
or  with  amyl  nitrite  and  sodium  ethoxide,  but  forms  condensation 
products  with  aromatic  aldehydes  in  presence  of  alcoholic  alkali 
hydroxides.  These  products  form  additive  compounds  with  bromine, 
and  are  reduced  by  aluminium  amalgam  and  moist  ether,  yielding 
hydrocarbons  of  which  those  having  an  ethylene  linking  in  the 
a-position  to  a  phenyl  group  form  additive  compounds  with  picric 
acid. 

Benzylidenefluorene  (Abstr.,  1900,  i,  347)  crystallises  in  rhombic 
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prisms  [a  :  b  :c  =  0*9942  : 1  :  2-6859],  is  less  soluble  than  fluorene  in 
organic  solvents,  and  decolorises  potassium  permanganate  in  sodium 
carbonate  solution.  The  picrate,  C20H14,C6H3O7N3,  crystallises  in 
orange  needles,  melts  at  115 — 116°,  and  is  decomposed  by  water.  The 
C  H 

dibromide,  i 6  4'>CBr*CHBrPh,  forms  glistening  prisms,  melts  at  112°, 
4 

and  on  treatment  with  zinc  dust  and  glacial  acetic  acid  yields 
benzylidenefluorene. 

C.H 

Benzyl  fluorene,  i6  4]>CH*CH2Ph,  formed  by  reduction  of  the 

benzylidene  compound  with  sodium  and  amyl  alcohol,  or  in  better 
yield  by  means  of  aluminium  amalgam,  crystallises  from  light 
petroleum,  melts  at  130 — 131°,  and  gives  with  concentrated  sulphuric 
acid  a  violet  coloration,  becoming  blue  and  finally  disappearing  on 
addition  of  water. 

The  action  of  benzyl  chloride  and  potassium  hydroxide  on  fluorene 
in  a  sealed  tube  at  270°,  or  on  benzylfluorene  at  230°,  leads  to  the 
formation  of  dibenzylfluorene,  which  is  identical  with  Weissgerber’s 
supposed  benzylfluorene  (Abstr.,  1901,  i,  521).  It  crystallises  in  thin 
prisms  and  melts  at  147 — 148°. 

C  H 

Anisylidenefluorene,  i 6  4]>CI  CH  •  CGH4-  OMe,  crystallises  from 

^<>4  .  . 

glacial  acetic  acid  or  ethyl  acetate  m  stout,  yellow  prisms,  melts 

at  128 — 129°,  is  resinified  by  sulphuric  acid  and  zinc  chloride, 

C  H 

and  on  reduction  yields  anisyfluorene,  i6  4^>CH'CH2'C6H4'OMe. 

A6J±4 

This  crystallises  from  light  petroleum  in  plates  and  melts  at 
108—108-5°. 

C  H 

Furfur ylidenefluorene,  i6  4^>C I CH-C4H30,  crystallises  from  alcohol 
'~'UJd4 

C  H 

in  yellow  needles.  Furfurylfluorene,  i c  4^>CH*CH2'C4H30,  crystal- 

'-'*>4 

lises  in  stout,  colourless,  rhombic  prisms  and  melts  at  91 — 92°. 

Bisdiphenylene-ethane,  formed  by  reduction  of  bisdiphenylene- 
ethylene  with  aluminium  amalgam,  melts  at  239 — 240°  (De  la  Harpe 
and  van  Dorp,  Abstr.,  1876,  i,  242). 

C  H 

Cinnamylidenefluorene,  i  6  4)>C!CH-CH’.CHPh,  is  prepared  by  the 
A6-tL4 

action  of  cinnamaldehyde  and  sodium  ethoxide  on  fluorene  in  absolute 
alcoholic  solution  at  55° ;  it  crystallises  from  glacial  acetic  acid  in 
lemon-yellow  needles  and  melts  at  154’5°.  Th e  picrate, 
C22H16,2C6H307N3, 

crystallises  in  needles  and  melts  at  178  — 179°. 

The  picrate  of  aS-diphenyl-A^-butadiene,  C16H14,2C6H807N3  (Thiele 
and  Schleussner,  Abstr.,  1899,  i,  612),  crystallises  in  yellowish-red 
needles  and  melts  at  152 — 153°. 

C  H 

Cinnamylidenefluorene  dibromide,  3  4^>OICH-CHBr*CHBrPh, 

A6J±4 

formed  by  the  action  of  bromine  on  the  hydrocarbon  in  chloroform 
solution,  crystallises  in  yellow  prisms  or  needles,  melts  and  decomposes 
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at  127°,  is  decomposed  by  solvents  of  high  boiling  point,  and  regenerates 
cinnamylidenefluorene  when  treated  with  zinc  dust  and  glacial  acetic 
acid  at  the  ordinary  temperature.  When  oxidised  by  means  of 
chromic  acid  in  glacial  acetic  acid  solution  at  25 — 30°,  it  yields 
dibromodihydrocinnamic  acid  and  fluorenone.  The  teirabromide, 
C  H 

l  6  4^>CBr,[CHBr]2,CHBrPh,  is  formed  by  the  action  of  bromine  on 

'-'6-^4 

cinnamylidenefluorene  in  chloroform  solution  exposed  to  bright  sun¬ 
shine  ;  it  forms  sheaves  of  crystals,  melts  and  decomposes  at  about 
160°,  and  yields  cinnamylidenefluorene  when  treated  with  zinc  dust 
and  glacial  acetic  acid. 

The  reduction  of  cinnamylidenefluorene  leads  to  the  formation  of 
bismonoliydrocinnamylidenefluorene,  which  separates  from  the  light 
petroleum  extract  of  the  reduction  product,  A^-dihydrocinnamylidene- 
fluorene,  which  remains  dissolved  in  the  light  petroleum,  and  a 
hydrocarbon,  (C22Hl7)a;,  which  is  insoluble  in  light  petroleum. 

C  H 

A.P  -  Dihydrocinnamylidenefluorene,  i 6  4^>CH  •  CH I CH  •  CH2Ph, 

'■'6“  4 

separates  from  alcohol  in  long,  almost  colourless,  slightly  shimmering 
crystals,  melts  at  88°,  is  readily  soluble  in  acetone,  ether,  benzene, 
toluene,  chloroform,  or  glacial  acetic  acid,  does  not  form  a  picrate, 
reduces  ammoniacal  silver  nitrate  solution  at  the  ordinary  temperature, 
and  gives  with  benzaldehyde  and  much  concentrated  sulphuric  acid  an 
intense  red  coloration  which  is  destroyed  by  addition  of  water.  The 
dibromide,  C22H18Br2,  crystallises  in  matted  needles,  melts  at  133°,  and 
forms  the  Afr-dihydro-compound  when  treated  with  zinc  dust  and 
glacial  acetic  acid,  or  when  heated  with  methyl-alcoholic  potassium 
hydroxide. 

When  boiled  with  sodium  ethoxide  or  piperidine  in  alcoholic 
solution,  A^-dihydrocinnamylidenefluorene  is  converted  into  the 
C  H 

Aa-dihydro-isomeride,  i6  4^>C!CH*CH2,CIT2Ph  or 

^(>4 

Vfr>CH.CH2*CH:CHPh, 

which  crystallises  from  alcohol  in  small,  white  leaflets,  melts  at 
81 — 82°,  and  forms-  a  picrate,  C22H18,CcH307N3.  This  crystallises  in 
glistening,  reddish-yellow  needles  and  melts  at  128 — 129°.  The 
dibromide,  C22Hl8Br2,  crystallises  from  light  petroleum,  melts  at 
94 — 96°,  is  decomposed  by  potassium  hydroxide,  and  forms  Aa-dihydro- 
cinnamylidenefluorene  when  treated  with  zinc  dust  and  glacial  acetic 
acid. 

Bismonohydrocinnamylidenejluorene,  (C22H17)2,  separates  from  light 
petroleum  in  crystals  containing  petroleum  and  melting  at  about 
120°,  from  acetone  in  crystals  containing  acetone  and  melting  at 
112 — 115°,  or  from  glacial  acetic  acid  in  glistening  crystals, 
C44H34,C.2H402,  melting  at  124°.  The  hydrocarbon  melts  at 
160 — 161°  and  is  readily  soluble  in  hot  acetone,  benzene,  toluene,  or 
chloroform. 

The  hydrocarbon,  (C22Hl7)a;,  crystallises  from  nitrobenzene,  melts  at 
257°  (corr.),  and  evolves  hydrogen  bromide  when  heated  with 
bromine.  Gr.  Y. 
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New  Method  for  the  Preparation  of  Tetraphenylmethane. 

Martin  Freund  ( Ber .,  1906,  39,  2237 — 2238). — Tetraphenylmethane 
is  one  of  the  products  resulting  from  the  action  of  magnesium  phenyl 
bromide  on  triphenylmethyl  bromide ;  triphenyl  methyl  peroxide  is 
also  formed.  A.  McK. 

Organic  Double  Salts  with  Bismuth  Chloride.  Ludwig 
Vanino  and  F.  Hartl  ( Arch .  Pharm.,  1906,  244,  216 — 220). — Com¬ 
pounds  of  bismuth  chloride  with  the  following  bases  were  obtained  by 
mixing  the  constituents  in  acetone,  alcohol,  or  ether  solution.  They 
are  crystalline ;  and  some  are,  others  are  not,  decomposed  by  water. 

Biphenylamine,  NHPh2,BiClg.  Nitrosodiplienylamine, 
NONPh2,BiCl3. 

Nitrosodimethylaniline ,  2  NO  •  C6H4  *N  Me2, 3  Bi  Cl  3.  A  Idehyde-ammonia 

(really  a  compound  with  a  polymeric  ethylideneimine), 
(CHMe-NH)s,3BiCl3. 

Methylamine  hydrochloride,  3NH3MeCl,2BiCl3.  Rheumatine, 
C34H3407N2,2BiCl3.  _ 

Quinaphenine,  2C27H2903N3,5BiCl3.  Piperazine,  2C4HJ0N2,3BiCl3. 

“  C.  F.  B. 

Formation  of  Bases  from  Acetophenone,  Formaldehyde, 
and  Ammonium  Chloride.  H.  Schafer  and  Bernhard  Tollens 
{Ber.,  1906,  39,  2181 — 2189.  Compare  Marie  and  Tollens,  Abstr., 
1903,  i,  493  ;  Tollens,  Abstr.,  1904,  i,  507). — The  action  of  formalde¬ 
hyde  and  ammonium  chloride  on  acetophenone  leads  to  the  formation 
of  s-triphenacylomethylamine,  s-diphenacylomethylainine,  and  possibly 
phenacylomethylamine  hydrochlorides. 

s -Triphenacylomethylamine  hydrochloride,  N(CH2*CH2,COPh)3,HCl,  is 
extracted  from  the  cold  reaction  product  by  means  of  chloroform ;  it 
crystallises  in  white,  microscopic  needles,  melts  at  200 — 201°,  and  in 
dilute  alcoholic  solution  forms  precipitates  with  the  alkaloid  reagents. 
The  free  base,  N(C9H90)3,|-H20,  crystallises  from  ether  in  monoclinic 
needles.  The  sulphate,  2N(C9H903)3,H2S04,  melts  at  180 — 181°;  the 
nitrate,  N(C9H0O)3,HNO3,^H2O,  forms  microscopic  needles  and  melts 
at  142 — 143°;  the  platinichloride,  (C27H2h.03N)2,H2PtCl6,  forms  a  dark 
yellow,  crystalline  precipitate  and  melts  at  207°.  •  When  boiled  with 
aqueous  hydroxylamine  in  a  reflux  apparatus,  the  base  evolves 
ammonia  and  yields  an  oil  smelling  of  cinnamaldehyde.  In  one  case, 
a  substance  melting  at  228°  was  obtained  by  boiling  the  hydrochloride 
of  the  base  with  hydroxylamine  hydrochloride  in  alcoholic  solution. 
With  phenylhydrazine,  the  base  forms  the  phenylhydrazone  of  phenyl- 
vinyl  ketone  (Moureu,  Abstr.,  1894,  i,  30),  which  crystallises  in  yellow, 
monoclinic  needles,  melts  at  152 — 153°,  and  dissolves  in  ether,  light 
petroleum,  or  benzene,  forming  solutions  with  deep  blue  fluorescence. 
Phenyl  vinyl  ketone  is  formed  when  s-triphenacylomethylamine  hydro¬ 
chloride  is  distilled  in  a  current  of  steam. 

The  action  of  phenylhydrazine  on  the  dibromide  of  phenyl  vinyl 
ketone  leads  to  the  formation  of  phenylhydrazine  hydrobromide. 

s -Diphenacylomethylaminehydrochloride,  NH(CH2*CH2*OOPh)2,HCl, 
remains  in  the  distillation  residue  when  s-triphenacylomethylamine- 


ORGANIC  CHEMISTRY. 


575 


hydrochloride  is  heated  in  a  current  of  steam.  It  forms  a  white, 
crystalline  mass,  melts  when  not  pure  at  136 — 138°,  and  forms  a 
platinichloride,  (C18H1902N)2,H2PtCl6,  melting  at  about  155°. 

Dialkylaminobenzaldehydes.  IV.  Franz  Sachs  and  Franz 
Michaelis  ( Ber .,  1906,  39,  2163—2171.  Compare  Sachs  and 

Steinert,  Abstr.,  1904,  i,  506  ;  F.  and  L.  Sachs,  Abstr.,  1905,  i,  202). — 
Trinitron-dim ethylaminoisopropylbenzene,  CnH14lSr(N02)3,  prepared  by 
nitrating  dimethylamino-p-isopropylbenzene,  NMe2*C6H4*CHMe2, 
formed  by  the  action  of  magnesium  methyl  iodide  on  p-dimethyl- 
aminobenzaldehyde  (Sachs  and  Sachs,  loc.  cit.),  separates  from  dilute 
alcohol  in  bluish-yellow  needles  and  melts  at  il2°. 

Trinitron-dimethylaminoisoamylbenzene,  NMe2*C(5H(N  02)3*  CH  Et2, 
prepared  by  nitrating  p-dimethylaminoisoamylbenzene, 
NMe2-C6H4-CHEt2 

(Sachs  and  Sachs,  loc.  cit.),  separates  from  alcohol  in  yellow,  hexagonal 
crystals  and  melts  at  65°. 

])-Dimethylaminoisoheptylbenzene,  NMe2*C6II4'CHPr2,  prepared  by 
the  action  of  magnesium  propyl  bromide  on  p-dimethylaminobenz- 
aldehyde,  is  a  yellow  oil  and  boils  at  164°  under  24  mm.  pressure. 

p-Dimethylaminophenyldiisobutylmethane,  NMe2-C6H4#CH(C4H9)2, 
prepared  from  magnesium  butyl  iodide  and  p-dimethylaminobenz- 
aldehyde,  is  a  yellow  oil  which  boils  at  236°  under  13  mm.  pressure. 
It  gives  a  reddish-brown  coloration  with  potassium  dichromate  and 
sulphuric  acids. 

p- Dimethylaminophenyldibenzylmethane ,  NMe2,C6H4*CH(CH2Ph)2, 
prepared  from  magnesium  benzyl  chloride  and  p-dimethylaminobenz- 
aldehyde,  separates  from  dilute  alcohol  in  tetragonal  prisms  and  melts 
at  82°.  It  gives  a  dark  red  coloration  with  potassium  dichromate  and 
sulphuric  acid. 

p -Dimethylaminophenyldinaphthylmetfuine,  NMe2*C0H4,CH(C10H7)2, 
prepared  from  magnesium  a-naphthyl  bromide  and  p-dimethylamino- 
benzaldehyde,  crystallises  from  carbon  disulphide  in  snow-white 
needles  and  melts  at  223°. 

p-Diethylaminoisopropylbenzene,  N  E  t2  •  C0H , •  0 H M e 2 ,  prepared  from 
magnesium  methyl  iodide  and  p-diethylaminobenzaldehyde,  is  a 
yellow  oil  and  boils  at  156°  under  43  mm.  pressure. 

\)-Diethylaminoisoheptylbenzene,  NEt2’C6H4'CHPr2,  prepared  from 
magnesium  propyl  bromide  and  p-diethylaminobenzaldeliyde,  is  a 
yellow  oil  and  boils  at  165°  under  22  mm.  pressure. 

p-Diethylaminobenzylidenethiosemicarbazide, 

NEt2-C6H4*CH:N-NH-CS-NH2, 

prepared  from  p-diethylaminobenzaldehyde  and  thiosemicarbazide, 
forms  tetragonal  prisms  and  melts  at  180°. 

Phenylbenzyl-p-diethylaminobenzylidenehydrazine , 

NEt2*  CgH4*  CH :  N  Ph  *  CH2Ph, 

prepared  from  p-diethylaminobenzaldehyde  and  phenylbenzylhydrazine, 
separates  from  alcohol  in  tetragonal  prisms  and  melts  at  123u. 

p -Diethylaminobenzylideneacetone,  NEt2,C(.H4*CH.'CH'COMe,  pre¬ 
pared  by  the  addition  of  acetone  and  a  few  drops  of  alkali  to  a  solu- 
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tion  of  j9-ethylaminobenzaldehyde  in  alcohol,  separates  in  reddish- 
yellow,  spear-shaped  crystals  and  melts  at  164°. 

p -Diethylaminobenzylidenemalononitrile,  jN’Et2*C6H4,CHIC(CN)2, 
prepared  from  ^-diethylaminobenzaldehyde  and  malononitrile  in 
presence  of  a  little  piperidine,  separates  from  alcohol  in  yellowish-red, 
rhombic  prisms  and  melts  at  1 30°. 

p-Diethylaminobenzylidenebenzyl  cyanide,  NEt2  •  C6H4  •  CH I  CPh  *  CN, 
prepared  from  £>-diethylaminobenzaldehyde  and  benzyl  cyanide, 
crystallises  from  alcohol  in  yellow,  prismatic  needles,  and  melts 
at  97°. 

Y>-Diethylaminobenzylidene-\)-nitrobenzyl  cyanide , 

N  Et2  •  C6H4  •  C  H :  C(CN)  ‘  06H4  02, 

prepared  from  p-diethylaminobenzaldehyde  and  £>-nitrobenzyl  cyanide, 
separates  from  glacial  acetic  acid  in  dark  red  needles  and  melts 
at  206°. 

p -Diethylaminobenzylidenerhodanic  acid , 

nevc6h4-ch:c<s__iih, 

prepared  from  ^-diethylaminobenzaldehyde  and  rhodanic  acid, 
separates  from  alcohol  in  dark  red  needles  and  melts  at  182°. 

p-Biethylarninobenzylidenebarbituric  acid, 

me  vc6h4  •  ch:c<°°;™>oo, 

prepared  from  jo-diethylaminobenzaldehyde  and  barbituric  acid, 
separates  from  glacial  acetic  acid  in  red  needles  and  melts  at 
129°. 

p- Diethylaminobenzylidemcyanoacetamide , 

NEt2*C6H4-CH:0(CN)*C0*NHj, 

prepared  from  y>-diethylaminobenzaldehyde  and  cyanoacetamide  in  the 
presence  of  a  little  piperidine,  separates  from  alcohol  in  orange, 
rhombic  prisms  and  melts  at  134'5°.  A.  McK. 

Pseudo-acids.  Arthur  Hantzsch  (Ber.,  1906,  39,  2098 — 2112); 
Hans  Euler  (ibid.,  2265 — 2269). — Polemical  (compare  this  vol.,  i, 
415).  C.  S. 

Imide  Bromides  and  their  Decomposition.  Julius  von 
Braun  and  Carl  Muller  (Ber.,  1906,  39,  2018 — 2022.  Compare 
Abstr.,  1904,  i,  688,  731,  841,  918;  1905,  i,  634,  636).-— The  imide 
bromides,  prepared  by  the  action  of  phosphorus  pentabromide  on 
fatty  or  aromatic  amides,  resemble  the  imide  chlorides,  but  are  more 
readily  hydrolysed  by  moisture.  Amides  of  aliphatic  acids  react 
energetically  with  phosphorus  pentabromide,  the  final  products 
being  basic  substances  which  do  not  form  the  amide  when  treated  with 
water. 

Benzanilide  and  phosphorus  pentabromide  interact,  forming  the 
imide  bromide,  which  is  obtained  as  a  reddish-yellow,  crystalline  cake, 
decomposes  when  distilled,  and  with  water  forms  benzanilide. 
Methyl benzamide,  when  mixed  with  phosphorus  pentabromide  at  the 
ordinary  temperature,  forms  the  imide  bromide,  which,  when  slightly 
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heated,  decomposes  into  methyl  bromide  and  benzonitrile,  a  small 
residue  containing  cyaphenine  remaining  on  distillation  of  the 
products.  Similarly,  benzylbenzamide  yields  benzyl  bromide  and 
benzonitrile.  The  imide  bromides  may  be  isolated  if  the  reaction 
with  phosphorus  pentabroinide  is  carried  out  in  chloroform  solution. 

The  action  of  phosphorus  pentabromide  on  dibenzoylhexa- 
methylenediamine  and  on  dibenzoylheptamethylenediamine  leads  to 
the  formation  of  a£-dibromohexane  and  a^-dibromoheptane,  which,  on 
treatment  with  sodium  phenoxide,  yield  a£-diphenoxyhexane  and 
aTj-diphenoxyheptane  respectively.  G.  Y. 

Action  of  Nitrous  Acid  on  Tolyl-  and  m-Xylyl-carbamides 
and  on  Phenylthiocarbamide.  II.  J.  Haager  and  R.  Doiit 
( Monatsh .,  1906,  27,  267 — 279.  Compare  Abstr.,  1904,  i,  236  ; 
Walther  and  Wlodkowsky,  Abstr.,  1899,  i,  590). — -Nitrous  acid  reacts 
with  m-  and  y>-tolylcarbamides  in  the  same  manner  as  with  phenyl - 
carbamide,  forming  the  nitroso-derivatives  in  presence  of  a  limited 
quantity,  but  the  carbamides  in  presence  of  an  excess,  of  hydrochloric 
acid.  o-Tolyl-  and  m-xylyl-carbamides  yield  the  corresponding  carb- 
imides,  but  not  the  nitroso-derivatives.  Nitrous  acid  does  not  react 
with  a-  and  /3-naphthylcarbamides  in  hydrochloric  acid  solution. 

m -Tolylcarbimide,  CsII7ON,  boils  at  183°  and  behaves  towards 
water,  absolute  alcohol,  and  pyridine  in  the  same  manner  as  other 
carbimides. 

Nitroso-jp-tolylcarbamide  melts  and  decomposes  at  85°  (83°;  Walther 
and  Wlodkowsky,  loc.  cit.). 

m-Xylyl-i-carbimide ,  C0H3Me2'NCO,  formed  from  m-xylyl-4-carb- 
amide  by  the  action  of  nitrous  acid  in  hydrochloric  or  of  sodium  nitrite 
in  glacial  acetic  acid  solution,  is  obtained  as  a  yellow  oil,  which  boils 
at  215°  and  is  more  stable  than  other  carbimides  towards  water. 

The  acid  filtrates  from  the  preparation  of  the  nitrosocarbamides  and 
of  the  carbimides  contain  the  corresponding  diazonium  chlorides. 

Whilst  the  chief  product  of  the  interaction  of  nitrous  acid  and 
phenylthiocarbamide  is  dianilino-o-diazothiole,  which  melts  at  190° 
(181°;  Hector,  Abstr.,  1889,  872  ;  1890,  526),  a  portion  of  the  thio- 
carbamide  reacts  with  the  nitrous  acid  in  the  same  way  as  does  phenyl- 
carbamide,  forming  phenylcarbimide.  G.  Y. 

Constitution  and  Colour  of  Nitrophenols.  Hugo  Kauffmann 
(Ber.,  1906,  39,  1959—1966.  Compare  Abstr.,  1900,  i,  480 ;  1901, 
i,  318).— The  author  criticises  Hantzsch’s  views  (this  vol.,  i,  353)  and 
concludes  that  whilst  the  “  quinone  theory  ”  of  colour  explains  the 
colour  of  nitrophenols,  which,  according  to  the  “auxochrome  theory,” 
should  be  less  highly  coloured  than  the  corresponding  ethers,  the  latter 
theory  is  of  more  general  applicability. 

Contrary  to  Hantzsch’s  statement  that  all  nitrophenol  ethers  in¬ 
capable  of  exhibiting  tautomerism  are  colourless,  nitroquinol  dimethyl 
ether  is  yellow.  In  agreement  with  the  “  auxochrome  theory  ”  is  the 
colour  of  sodium  m-nitrophenoxides  and  the  formation  of  yellow  nitro- 
derivatives  by  hydrocarbons,  such  as  chrysene  and  pyrene. 
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The  met  boxy-,  acetoxy-,  and  acetylamino-groups  and  iodine  are  only 
weak,  whilst  the  nitro-,  amino-,  and  dialkylamino-groups  are  strong 
auxochromes.  The  auxochromic  influence  of  bromine  is  weak  and 
uncertain  ;  that  of  chlorine  is  negative.  G.  Y. 

Nitrophenolsulphonic  Acids.  Robert  Gnehm  and  Oskar 
Knecht  (J.  pr.  Chem.,  1906,  [ii],  73,  519—537). — Whilst  o-nitro- 
phenolqo-sulphonic  acid  is  formed  by  the  action  of  fuming  sulphuric 
acid  (Kekule,  Jahresber.,  1867,  641)  or  of  chlorosulphonic  acid  on 
o-nitrophenol  (Mazurowska,  this  Journal,  1875,  875  ;  1876,  ii,  61), 
sulphonation  of  o-nitrophenol  in  presence  of  mercury  (II  j  inski,  Abstr., 
1904,  i,  176*  Schmidt,  ibid.,  256)  leads  to  the  formation  of  a  mixture 
of  sulphonic  acids,  of  which  o-nitrophenoltrisulphonic  acid  is  isolated  in 
the  form  of  its  barium  salt,  CflH012NS3Ba2. 

o-Nitrophenol-/>-sulphonic  acid  crystallises  from  chloroform  in 
glistening  prisms,  loses  CHC13  at  80—90°,  and  melts  at  141 — 142°. 
The  potassium  salt  crystallises  with  1  mol.  of  water. 

m -Nitrophenolsulphonic  acid ,  NO2‘C0H3(OH)*SO3H,  formed  from 
m-nitrophenol  by  the  action  of  fuming  sulphuric  acid,  or  in  small 
yields  by  sulphonation  in  presence  of  mercury,  crystallises  in  large, 
colourless,  transparent,  hexagonal  leaflets  containing  4H20  and  melting 
at  50 — 60°;  the  anhydrous  acid  is  hygroscopic,  melts  at  105 — 107°, 
when  heated  above  its  melting  point  forms  a  sublimate  of  m-nitro¬ 
phenol,  and  when  warmed  with  bromine  water  yields  dibromo-m- 
nitrophenol  (compare  Willgerodt  and  Mohr,  Abstr.,  1886,  1030). 
The  sodium,  OGH3O0NSNa2,  sodium  hydrogen,  and  barium, 
C6H306NSBa,H20, 

salts  are  described. 

The  m-aminophenolsulphonic  acid,  formed  by  reduction  of  the 
above  nitro-acid  is  probably  identical  with  the  acid  obtained  by 
direct  sulphonation  of  m-aminophenolsulphonic  acid  (D.R.-P.  83447) 
and  with  Klappert’s  electrolytic  reduction  product  (Abstr.,  1903,  i, 
85).  The  barium  hydrogen  salt,  (C6H0O4NS)2Ba,4H2O,  crystallises  in 
brown  needles  and  prisms.  A  comparative  table  of  the  properties  of 
the  known  m-aminophenols  is  given. 

y?-Nitrophenol-o-sulphonic  acid  is  obtained  in  a  45  per  cent,  yield  by 
direct  sulphonation  of  y?-nitrophenol  (Post,  Abstr.,  1881,  92).  The 
presence  of  catalytic  agents  such  as  mercury,  boric  acid,  or  infusorial 
earth,  or  the  use  of  alkali  polysulphates,  influences  the  yield,  but  not  the 
constitution,  of  the  product.  yANitrophenolsulphonic  acid  cannot  be 
obtained  by  the  action  of  chlorosulphonic  acid  on  y?-nitrophenol. 

G.  Y. 

Reaction  of  an  Oxydase  Type  exhibited  by  Halogen 
Derivatives  of  the  Rare  Barths.  Eugene  Fouard  ( Compt .  rend., 
1906,  142,  1163—1165). — The  accelerating  action  of  the  chlorides  of 
the  metals  of  the  rare  earths  on  the  absorption  of  oxygen  by  quinol  is 
much  greater  than  the  corresponding  action  of  the  chlorides  of  the 
alkali  and  alkaline  earth  metals  (this  vol.,  i,  421).  The  experiments 
were  conducted  by  placing  equal  volumes  of  equivalent  solutions  of 
the  metallic  chlorides  together  with  a  definite  quantity  of  a  solution  of 
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quinol  into  tubes,  which  were  then  sealed  and  placed  in  an  oil-bath. 
After  eight  days  the  volume  of  oxygen  present  in  the  residual  air  was 
measured,  and  the  ratio  R  between  the  volume  of  oxygen  absorbed  and 
the  original  volume  of  oxygen  is  given  in  the  following  table  : 


Solution  of  chloride.  Ratio  R  per  cent. 

Samarium  chloride  .  75'75  per  cent. 

Thorium  „  .  63  TO  ,, 

Cerium  „  .  5  7 '71  ,, 

Neodymium  ,,  5423  ,, 

Praseodymium  ,,  .  53 ‘35  ,, 

Lanthanum  „  .  22 ‘60  ,, 

Sodium  „  .  17 '82  ,, 


M.  A.  W. 


Cholesterol.  I.  Addition  of  Hydrogen  Chloride.  Julius 
Mauthner  (. Monatsh .,  1906,  27,  305 — 314.  Compare  Mauthner  and 
Suida,  Abstr.,  1894,  i,  486  ;  1903,  i,  625;  1904,  i,  49).— Chloro- 
cholestanol  ( cholesterol  hydrochloride ),  C,27H450C1,  is  formed  together 
with  /3-dichlorocholestane  by  the  action  of  hydrogen  chloride  on 
cholesterol  dissolved  in  a  mixture  of  ether  and  absolute  alcohol  cooled 
by  ice  ;  it  crystallises  from  a  mixture  of  chloroform  and  light  petroleum 
in  glistening,  pliant,  slender  needles,  melts  and  decomposes  at 
154 — 155°,  does  not  form  an  additive  compound  with  bromine,  and 
when  distilled  loses  hydrogen  chloride,  forming  cholesterylene.  It  is 
decomposed  by  concentrated  sulphuric  acid,  but  is  stable  towards 
fuming  nitric  acid  at  the  ordinary  temperature,  and  when  hydrolysed 
with  alcoholic  potassium  hydroxide  or  acetate  yields  cholesterol, 
together  with  an  oily  product,  probably  an  isomeride. 

/ 3-Dichlorocholestane ,  C27H44C12,  separates  slowly  from  the  ethereal- 
alcoholic  filtrate  from  chlorocholestanol ;  it  crystallises  from  a  mixture 
of  alcohol  and  benzene  in  flat  needles,  melts  at  117°,  and  is  stable 
towards  fuming  nitric  acid,  but  is  decomposed  by  concentrated  sulphuric 
acid  only  slowly,  forming  a  solution  with  slight  green  fluorescence. 
The  /3-dichloro-derivative  is  formed  also  by  the  action  of  hydrogen 
chloride  on  cholesteryl  chloride,  and  is  isomeric  with  cholestene 
dichloride  (a-dichlorocholestane),  previously  described  (Mauthner  and 
Suida,  Abstr.,  1894,  i,  326). 

Chlorocholestane,  C27H45C1,  is  formed  by  the  action  of  hydrogen 
chloride  on  cholestene  in  chloroform  solution  ;  it  crystallises  in  glisten¬ 
ing,  flat  prisms  or  sheaves  of  iridescent  leaflets,  commences  to  sinter 
at  80°,  melts  at  91°,  dissolves  in  boiling  alcohol,  and  does  not  react 
with  bromine  in  chloroform  solution. 

The  above  additive  compounds  of  lsevorotatory  cholestene,  cholesterol, 
and  cholesteryl  chloride  are  dextrorotatory.  G.  Y. 


Cholesterol.  VI.  Adolf  Windaus  ( Ber .,  1906,  39,  2008 — 2014. 
Compare  Abstr.,  1904,  i,  49,  667,  1010;  1905,  i,  128;  this  vol.,  i, 
174;  Diels  and  Abderhalden,  this  vol.,  i,  272). — The  oxidation  of 
cholestenone  by  potassium  permanganate  in  neutral  solution  leads  to 
the  formation  of  (a)  a  small  quantity  of  a  monobasic  acid,  C27H4404, 
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which  crystallises  from  dilute  alcohol  in  long,  thin  needles  and  melts 
at  217 — 218°,  and  ( b )  a  keto-acid,  C26H4?03,  which  crystallises  from  a 
mixture  of  benzene  and  light  petroleum  in  tetragonal  leaflets  and  melts 
at  155°.  The  oxime,  C20H42O2IN*OH,  crystallises  in  long,  thin  prisms 
and  melts  and  decomposes  at  191°.  When  brominated  in  glacial 
acetic  acid  solution,  the  keto-acid  yields  the  imno-derivative, 
C26H4i03Br,  which  crystallises  in  needles,  melts  at  154—156°,  and 
forms  a  hydi'oxy keto-acid  when  boiled  with  aqueous  potassium 
hydroxide. 

Oxidation  of  the  keto-acid  with  bromine  in  aqueous  potassium 
hydroxide  leads  to  the  formation  of  a  hygroscopic  tricarboxylic  acid, 
C2GH42Ort,  which  crystallises  from  benzene  in  stellate  groups  of  needles, 
melts  at  129 — 131°,  and  decomposes  when  more  highly  heated. 

The  author  considers  that  the  formation  of  the  keto-acid  from 
cholestenone  shows  that  the  latter  cannot  be  an  a/3-unsaturated 
ketone.  G.  Y. 

Cholesterol.  VII.  Adolf  Windaus  (Ber.,  1906,  39,  2249 — 2262. 
Compare  Abstr.,  1904,  i,  49,  667,  1010;  1905,  i,  128;  this  vol.,  i, 
174,  and  preceding  abstract;  van  Oordt,  Inaug.  Diss.,  1901,  Freiburg, 
i/B). — When  a  solution  of  cholesterol  in  a  mixture  of  benzene  and 
glacial  acetic  acid  is  oxidised  by  chromic  acid,  one  of  the  products  is 
an  acid,  C27H4404,  which  melts  at  290°;  its  identity  with  the  acid 
obtained  by  Diels  and  Abderhalden  (Abstr.,  1904,  i,  880)  as  a  product 
of  the  oxidation  of  cholesterol  with  potassium  hypobromite  was 
further  indicated  by  its  conversion  into  the  monomethyl  ester  melting 
at  124°. 

When  oxy cholestenone  is  heated  at  180°  for  two  hours  with  zinc 
dust,  it  is  converted  into  cholestandione,  identical  with  the  product 
which  the  author  had  previously  obtained  from  nitrocholesterol.  A 
comparison  of  the  formula;  for  oxycholestenone,  C27H40O„,  and  for 
cholestandione,  C27H4202,  shows  that  in  the  reduction  of  the  former 
by  zinc  dust  a  hydroxy-group  had  not  been  replaced  by  hydrogen,  as 
would  have  been  the  case  had  oxycholestenone  possessed  a  tertiary 
hydroxy-group ;  it  is  probable,  on  the  other  hand,  that  a  simple 
addition  of  two  hydrogen  atoms  had  been  effected.  The  conversion  of 
oxycholestenone  into  cholestandione  may  be  carried  out  quantitatively 
by  reducing  it  with  zinc  and  acetic  acid  at  a  lower  temperature  than 
180°.  The  conclusion  is  accordingly  drawn  that  oxycholestenone  is  an 
unsaturated  diketone. 

The  presence  of  an  enolic  group  in  oxycholestenone  is  indicated  by 
the  formation  of  an  ethyl  ether  and  a  benzyl  ether.  The  ethyl  ether 
is  readily  hydrolysed. 

When  oxycholestenone  in  ethereal  solution  is  acted  on  by  20  per 
cent,  potassium  hydroxide,  the  yellow  potassium  salt  of  oxycholestenone 
separates  and  yields  the  characteristic  phenylhydrazone.  When  this 
salt  is  allowed  to  remain  under  diminished  pressure  for  several  days,  it 
undergoes  transformation  into  a  salt  of  an  acid  and  no  longer  yields  a 
hydrazone.  This  observation  also  supports  the  view  that  oxycholes¬ 
tenone  contains  an  enolic  group. 

The  dibromo-derivative  of  cholestandione  is  identical  with  the  com- 
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pound  obtained  by  the  addition  of  bromine  to  oxycholestenone.  By  the 
further  action  of  bromine,  each  is  converted  into  tribromocholestan- 
dione,  C27H3902Br3,  which  separates  from  acetone  in  needles  and  melts 
at  195°.  ~  The  two  bromine  atoms  in  oxycholestenone  dibromide  are 
probably  in  the  1  :  2-position. 

It  is  highly  probable  that  the  keto-groups  in  cholestandione  and 
oxycholestenone  respectively  are  in  the  1  :  4-position. 

The  compound,  C54H8503N(1),  formed  by  heating  cholestandione  with 
alcoholic  ammonia  for  six  hours  at  120°,  separates  from  a  mixture  of 
chloroform  and  alcohol  in  needles  which  melt  and  decompose  at  over 
300°. 

The  compound,  C27H42N2,  formed  by  the  action  of  hydrazine  hydrate 
on  cholestandione,  separates  from  a  mixture  of  benzene  and  methyl 
alcohol  in  tetragonal  leaflets  and  softens  at  about  188°.  In  the  forma¬ 
tion  of  this  compound,  1  mol.  of  the  diketone  interacts  with  1  mol.  of 
hydrazine  with  the  elimination  of  2  mols.  of  water. 

The  compound,  C27H42ON2,  formed  by  the  action  of  hydrazine 
hydrate  on  oxycholestenone,  crystallises  in  yellow  leaflets  and  melts  at 
160—161°. 

The  compound,  C31H4(.ON2,  formed  by  the  action  of  o-phenylene- 
diamine  on  oxycholestenone,  separates  from  ethyl  acetate  in  brick-red 
leaflets  and  melts  at  158 — 159°. 

The  compound,  C27H42OtjS(l),  formed  by  the  action  of  acetic  anhydride 
and  sulphuric  acid  on  oxycholestenone,  separates  from  benzene  in 
needles  and  decomposes  at  about  148°. 

The  compound,  029H45O3N,  prepared  by  the  action  of  hydroxylamine 
hydrochloride  and  sodium  acetate  on  /3-oxycholestenol  acetate,  separates 
from  a  mixture  of  benzene  and  light  petroleum  in  needles  and  melts 
at  185—186°. 

In  cholesterilene,  there  is  no  system  of  conjugated  double  linkings. 
It  is  not  acted  on  by  sodium  and  ethyl  (or  amyl)  alcohol. 

Oxycholestenone  is  formed  when  cholesterileue  is  oxidised  by  chromic 
acid.  A.  McK. 


Synthesis  of  Aldehydes  and  Ketones  from  as-Disubstituted 
Ethylene  Glycols  and  their  Ethers.  .Richard  Stoermer,  E. 
(Freiherr)  Schenck  zu  Schweinsberg,  Fr.  Sibbern-Sibbers,  and 
P.  Riebel  ( Ber .,  1906,  39,  2288 — 2306). — Diphenylphenoxymethyl- 
carbinol,  OH*CPh2,CH2*OPh,  obtained  in  71  per  cent,  yield  by  the  in¬ 
teraction  of  magnesium  phenyl  bromide  and  ethyl  phenoxyacetate, 
separates  from  alcohol  in  large,  rhombic  crystals  and  melts  at  101°. 
When  heated  with  alcoholic  potash  for  twenty  hours  at  200°,  it  yields 
two  products,  diphenylethoxymethylcarbinol  (compare  B£hal  and 
Sommelet,  Abstr.,  1904,  i,  222),  which  is  identical  with  the  synthetic 
ether  obtained  from  magnesium  phenyl  bromide  and  ethyl  ethoxy- 
acetate,  and  diphenylethyleneglycol  (compare  Paal  and  Weidenkaff, 
this  vol.,  i,  583),  the  diacetate  of  which  melts  at  145‘5°.  Both 
compounds  are  changed  by  boiling  20  per  cent,  sulphuric  acid  into 
diphenylacetaldehyde,  the  glycol  completely,  the  ether  to  the 
extent  of  two-thirds.  Dry  diphenylethylene  glycol  is  decomposed  by 
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heating,  yielding  formaldehyde  and  benzhydrol,  the  latter  being 
further  changed  into  diphenylmethane  and  benzophenone. 

Benzoylcarbinol  is  conveniently  obtained  in  good  yield  by  digesting 
a  cold  alcoholic  solution  of  bromoacetophenone  with  excess  of  potassium 
acetate ;  after  a  short  heating  on  the  water-bath,  the  hot  liquid  is 
poured  into  ice-cold  water  and  the  acetate  thus  obtained  purified 
according  to  Fischer  and  Busch’s  directions  (Abstr.,  1891,  1514). 
Benzoylcarbinol  reacts  with  magnesium  phenyl  bromide  to  form 
diphenylethylene  glycol,  according  to  the  equation 

COPh-CH2-OH  +  2PhMgBr  =  OMgBr-CPh2-CH2*OMgBr  +  CfiH6. 

In  a  similar  way,  diphenylphenoxymethylearbinol  is  obtained  from 
phenoxyacetophenone  and  magnesium  phenyl  bromide. 

Phenoxydi-'p-tolylethylene,  C(C7H7)2!CH*OPh,  is  obtained  when 
magnesium  jo-tolyl  bromide  (2  mols.)  reacts  with  ethyl  phenoxyacetate 
(1  mol.).  It  crystallises  in  colourless  needles  and  melts  at  122°. 
When  heated  for  twelve  hours  at  240°  with  alcoholic  potash,  it  yields 
di-p-tolylethylene  and  ethoxydi-p-tolylethylene  ;  the  latter  is  converted 
by  hot  20  per  cent,  hydrochloric  acid  into  di-p-tolylacetaldehyde, 
CH(C7H7)2’CHO,  a  colourless  oil,  which  boils  at  213°  under  26  mm. 
pressure,  reduces  Fehling’s  and  silver  solutions,  and  forms  an  oxime 
crystallising  in  small,  colourless  needles  and  melting  at  126'5°,  and  a 
semicarbazone  which  melts  at  185°. 

Magnesium  o-tolyl  bromide  and  ethyl  phenoxyacetate  react  in  the 
normal  way,  forming  di-o-tolylphenoxymethylcarbinol, 

OH  •  C(07H7)2  •  CH2*OPh, 

which  crystallises  in  colourless  needles  and  melts  at  130°. 

Dimethylphenoxymethylcarbinol,  OH*CMe2*CH2*OPh,  obtained  like 
the  corresponding  diphenyl  compound,  is  a  colourless  oil  with  a  sweet 
odour,  which  boils  at  119°  under  16  mm.  and  at  231°  under  the 


ordinary  pressure,  and  forms  a  phenylurethane  which  melts  at  70°. 
When  heated  with  alcoholic  potash  at  200°,  it  yields  dimethylethoxy- 
methylcarbinol  (compare  Behai  and  Sommelet,  loc.  cit.),  which  is  con¬ 
verted  by  20  per  cent,  sulphuric  acid  into  isobutaldehyde. 

Phenoxymethyldiethylcarbinol,  OPh,CH2‘CEt2*OH,  boils  at 
259 — 260°  and  forms  a  phenylurethane  which  melts  at  98°.  Ethoxy- 
methyldiethylcarbinol  yields  diethylaeetaldehyde  by  boiling  with 
20  per  cent,  sulphuric  acid. 

ft-Phenylp'opylene  aft- glycol,  OH*CMePh*CH2*OH,  to  the  extent  of 

7‘5,  and  its  anhydride,  CMePh<^Q^2j^>CMePh,  to  the  extent  of  25 

per  cent.,  are  obtained  by  the  interaction  of  magnesium  methyl  iodide 
and  benzoylcarbinol  ;  they  are  separated  by  water,  in  which  the  former 
is  easily  soluble.  The  glycol  forms  colourless  needles,  melts  at  44*5°, 
boils  at  158 — 160°  under  25  mm.  pressure,  and  is  partially  changed 
into  hydratropaldehyde  by  20  per  cent,  sulphuric  acid.  The  anhydride, 
which  is  a  yellow,  odourless  oil  boiling  at  194°  under  15  mm.  pressure, 
is  not  identical  with  Klages’  oxide  (Abstr.,  1905,  i,  523) ;  it  is  con¬ 
verted  by  slightly  acidified  water  at  180°  into  hydratropaldehyde. 

ft- Phenylbutylene  aft-glycol,  OH*CEtPh*CH2*OH,  and  its  anhydride, 
C20H24O2,  are  obtained  from  an  ethereal  solution  of  magnesium  ethyl 
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iodide  and  benzoylcarbinol  suspended  in  dry  benzene,  the  relative 
yields  depending  on  the  order  in  which  the  one  solution  is  added  to 
the  other.  The  former  compound  crystallises  in  needles,  melts  at  56°, 
and  boils  at  158 — 161°  under  20  mm.  pressure  ;  the  latter  is  a  viscous, 
yellow  oil,  which  boils  at  221 — 223°  under  20  mm.  pressure,  and  is 
difficultly  volatile  in  steam. 

a-Phenylbutaldehycle,  CHEtPlrCHO,  obtained  from  the  preceding 
reaction  products  by  slightly  acidified  water  at  180°,  is  a  colourless  oil 
with  a  strong  agreeable  odour,  which  boils  at  104 — 106°  under  15  mm. 
and  at  211°  under  the  ordinary  pressure  ;  the  oxime  is  an  oil,  but  the 
semicarbazone ,  best  obtained  from  the  sodium  hydrogen  sulphite  com¬ 


pound,  melts  at  155°. 

By  the  action  of  magnesium  phenyl  bromide  on  ethyl  a-phenoxy- 
propionate,  the  phenyl  ether  of  /?/?-diphenylpropylene-a/J-glycol, 
OH'CPhg’CHMe'OPh,  is  obtained,  which  melts  at  136°.  Alcoholic 
potash  at  220°  converts  it  into  an  oil,  from  which  ftft-diphenylpropylene 
CHMe 

oxide,  0<^  •  >  was  isolated,  but  not  the  corresponding  ethyl 

CPh2 

ether  in  the  pure  state  ;  the  former  melts  at  67°,  boils  above  300°  with 
slight  decomposition,  and  forms  an  oily  chlorohydrin,  C15H150C1. 

aa-Diphenylpropylene  aft-glycol,  OH*  CPb2*  CH  Me  •  O II ,  obtained  from 
ethyl  lactate  by  the  Grignard  method,  crystallises  in  long  needles  and 
melts  at  96*5°;  the  diacetate  melts  at  153°. 


Diphenylacetone,  CHPh2*COMe,  obtained  quantitatively  from  the 
preceding  glycol  and  slightly  acidified  water  at  180°,  is  dimorphous, 
the  one  form  melting  at  46°,  the  other  at  61°.  The  less  fusible  sub¬ 
stance  has  not  been  transformed  into  its  isomeride,  but  both  yield  the 
same  oxime,  which  melts  at  164 '5°,  semicarbazone,  which  melts  at  170°, 


and  phenylhydrazone,  which  melts  at  1 31°. 

ftft-Di-p-tolylp'opylene  aft-glycol,  OH*C(C7H7)2*CHMe*OH,  prepared 
in  similar  manner,  melts  at  67°,  and  when  heated  with  acetic  anhy¬ 
dride  forms  di-p-tolylacetone,  CH(C7H7)2*COMe,  which  is  also  obtained 
by  the  direct  distillation  of  the  glycol ;  it  boils  at  194°  under  20  mm. 
pressure.  The  oxime  melts  at  189°,  the  semicarbazone  at  172°,  and  the 
phenylhydrazone  at  122°.  Di-o-tolylpropylene  glycol  is  not  obtained 
from  magnesium  o-tolyl  bromide  and  ethyl  lactate  ;  when  the  reaction 
product  is  decomposed  by  ice  and  acetic  acid,  an  oil  is  obtained  from 
which  a  substance,  apparently  o -tolualdehyde,  is  obtained,  together 
with  di-o-tolylacetone,  CH(C7H7)2,COMe,  which  is  a  viscous  oil,  boils  at 
198°  under  12  mm.  pressure,  and  does  not  form  a  sodium  hydrogen 
sulphite  compound.  The  oxime  melts  at  171°,  the  semicarbazone  at 
152°.  C.  S. 


Unsymmetrical  Diphenylethylene  Oxide  and  Diphenylethyl- 
ene  Glycol.  Carl  Paal  and  Erich  Weidenkaff  (Ber.,  1906,  39, 
2062 — 2063.  Compare  Abstr.,  1905,  i,  436;  this  vol.,  i,  236). — 
cts-Diphenylethylene  oxide  (Klages  and  Kessler,  this  vol.,  i,  498)  may 
be  obtained  by  the  action  of  nitrous  acid  on  diphenylaminomethylcarb- 
inol.  as-Diphenylethylene  glycol,  OH’CPh./CH./OH,  is  readily  pre¬ 
pared  by  the  action  of  magnesium  phenyl  bromide  on  ethyl  glycollate. 
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It  crystallises  from  its  aqueous  solution  in  large,  colourless  needles, 
melting  at  121°,  and  dissolves  readily  in  most  organic  solvents. 

J.  J.  S. 

Optically  Active  4-Methylc?/cZohexylidene-l-acetic  Acid. 
Willy  Marckwald  and  Richard  Meth  ( Ber .,  1906,  39,  2035 — 2038. 
Compare  this  vol.,  i,  360;  Perkin  and  Pope,  Proc.,  1906,  22,  107). — 
The  acid  previously  described  readily  loses  carbon  dioxide,  yielding  a 
hydrocarbon,  C8H4,  already  described  by  Wallach,  and  its  products  of 
oxidation  prove  it  to  be  l-methyl-4-methylenec^ciohexane.  The  con¬ 
stitution  of  the  acid  is  therefore  regarded  as  established. 

The  cinchonine  salt,  when  pure,  melts  at  62 — 64°,  and  has 
[a]j>  +  16-0°.  J.  J.  S. 

Simple  Method  for  the  Synthesis  of  a-Amino-acids.  Hans 
Bucherer  (Ber.,  1906,  39,  2033 — 2034). — Priority  as  against  Zelinsky 
and  Stadnikoff  (this  vol.,  i,  425)  is  claimed  (compare  Abstr.,  1905,  i, 
438).  J.  J.  S. 

Phenylbutyric  Acids  and  their  a  Amino-derivatives.  Emil 
Fischer  and  Wilhelm  Schmitz  (Ber.,  1906,  39,  2208—2215.  Com¬ 
pare  this  vol.,  i,  182  ;  Knoop  and  Hossli,  ibid.,  431). — Chloroethyl- 
benzene  prepared  by  the  action  of  chlorine  on  boiling  ethylbenzene 
consists  principally  of  the  a-isomeride,  as  when  boiled  with  copper 
nitrate  solution  it  is  oxidised  to  acetophenone,  which  is  obtained  in  a 
yield  of  more  than  60  per  cent,  of  the  theoretical.  The  following  con¬ 
stitutions  must  therefore  be  ascribed  to  the  derivatives  of  malonic  and 
phenylbutyric  acids  previously  described  :  ethyl  fi-phenylethylmalonate, 
CHMePh.*CH(C02Et)2,  instead  of  ethyl  y-phenylethylmalonate ; 
fi-phenylethylmalonic  acid,  CHMePh*CH(C02H)2,  instead  of  y-phenyl- 
ethylmalonic  acid  ;  a-bromo-fi-phenylethylmalonic  acid, 
CHMePh-CBr(C02H)2, 

instead  of  a-bromo-y-phenylethylmalonic  acid ;  and  a.-brorno- ^-phenyl- 
butyric  acid,  CHMePh •  C H Br •  C02  H,  and  a-amino-fi-phenylbutyric  acid, 
CHMePlrCH(NH2)’C02H,  instead  of  a-bromo-  and  a-amino-y-phenyl- 
butyric  acids  respectively.  The  terms  prim. -phenethyl  and  sec.- 
phenethyl  are  used  by  the  authors  for  the  groups  CHPh*CH2  and 
CHMePh  respectively. 

The  following  derivatives  of  y-phenylethylmalonic  and  y-phenyl- 
ethylbutyric  acids  have  been  prepared  from  Grignard’s  co-bromoethyl- 
benzene  (Abstr.,  1904,  i,  213)  in  the  same  way  as  the  /3-phenyl  com¬ 
pounds  from  a-chloroethyl  benzene. 

Ethyl  y-phenyleihylmalonate,  CH2Ph,CH2,CH(CG2Et)2,  is  obtained  as 
a  colourless,  viscid  oil,  which  boils  at  178 — 182°  under  16  mm.  pressure. 
The  acid,  CH2Ph*CH2*CH(C02H)2,  crystallises  from  benzene  in  micro¬ 
scopic  needles,  or  from  hot  water  in  sheaves  of  small,  colourless, 
pointed  needles,  melts  and  evolves  carbon  dioxide  at  130 — 131°  (corr.), 
and  when  heated  at  140°  yields  y-phenylbutyric  acid. 

a-Bromo-y-phenylethylmalonic  acid,  CH2Ph,CH2’CBr(C02H)2,  crystal¬ 
lises  from  water  in  slender  needles,  melts  and  decomposes  at  158° 
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(corr.),  and  when  heated  at  160 — 165°  yields  a-bromo-y-phenylbutyric 
acid,  which  is  obtained  as  a  viscid  oil. 

a-Amino-y-phenylbutyric  acid,  prepared  from  the  preceding  bromo- 
acid,  is  identical  with  Knoop  and  Hossli’s  acid  ( loc .  cit.).  The  copper 
salt  forms  a  slightly  blue,  flocculent  precipitate,  which  is  only  sparingly 
soluble  in  water. 

(i  -  Phenyl  bu  tyr  i  c  acid,  CHMePh'CH2*C02H,  formed  by  heating 
/3-phenylethylmalonic  acid  above  its  melting  point,  crystallises  from 
water  in  small  needles,  or  from  light  petroleum  in  small  prisms,  melts 
at  38 — 39°  (corr.),  and  distils  at  160°  under  16  mm.  or  at  270°  under 
the  ordinary  pressure.  It  forms  a  calcium  salt,  which  separates  from 
its  aqueous  solution  when  heated  as  a  viscid  oil,  redissolving  as  the 
solution  cools.  The  lead  salt  forms  a  white,  amorphous  precipitate  ; 
the  silver  salt,  C10HnO2Ag,  forms  slender  needles.  G.  Y. 

Stereoisomeric  Cinnamic  Acids.  Willy  Marckwald  and 
Richard  Meth  ( Ber .,  1906,  39,  1966.  Compare  this  vol.,  i,  360). — 
A  reply  to  Erlenmeyer,  jun.,  and  Barkow  (this  vol.,  i,  429). 

G.  Y. 

Derivatives  of  o-Nitromandelonitrile.  Gustav  Heller  and 
Heinrich  G.  Mayer  (Ber.,  1906,  39,  2334 — 2339). — o-Nitromandelo- 
nitrile  forms  an  acetyl  derivative  which  melts  at  52°  and  a  benzoyl  deriva¬ 
tive  which  melts  at  90 — 91°  ;  the  amide,  N02*C6H4*CH(OBz)‘CONH2, 
of  the  latter  melts  at  128°.  Ethyl  o-nitrobenzoylmandelale, 
N02-C6H4*CH(0Bz)-C02Et, 

melts  at  72°. 

Benzoyldioxindole  is  obtained  by  reducing  ethyl  o-nitrobenzoylman- 
delate  or  the  amide  with  stannous  chloride  and  hydrochloric  acid, 
and  is  identical  with  the  substance  obtained  by  benzoylating  dioxindole 
(Abstr.,  1904,  i,  416). 

o-Nitrosobenzoic  acid  is  the  chief  product  formed  when  o-nitro- 
mandelonitrile  is  dissolved  in  alcoholic  ammonia  (compare  Ber.,  1901, 
34,  948) ;  the  methyl  ester,  obtained  by  the  use  of  methyl  sulphate 
and  sodium  carbonate,  melts  at  152 — 153°,  and  when  reduced  yields 
methyl  anthranilate.  C.  S. 

A  New  Step  in  the  Reduction  of  the  Nitro-group.  Gustav 
Heller  (Ber.,  1906,39,  2339 — 2346). — The  first  step  in  the  reduction 
of  the  nitro-group  is  the  formation  of  the  group  N(OH)2.  When 
o-nitromandelonitrile,  dissolved  in  33  per  cent,  acetic  acid,  is  cooled  to 
0°  and  treated  with  zinc  dust,  a  substance  is  obtained  which  crystallises 
in  quadratic  plates  or  leaflets,  decomposes  at  145°,  and  reduces  solutions 
of  gold,  silver,  and  platinum  salts.  From  its  composition  and  be¬ 
haviour,  the  substance  is  regarded  as  a  quinhydrone-like  compound, 
composed  of  N(OH)2-C6H4-CH(OH)-CN,HCl  and 
OH-NH-CaH4-CH(OH)-CN,HCl. 

When  heated  on  the  water-bath  with  water  and  hydrochloric  acid, 
about  40  per  cent,  of  the  substance  is  changed  into  o -nitrosomandelo- 
nitrile,  NO’G6H4*CH(OH)*CN,  which  crystallises  in  colourless  needles 
with  a  faint  blue  shade,  melts  at  210°,  and  is  converted  by  boiling 
dilute  alkali  hydroxides  into  anthroxanic  acid.  When  warmed  with 
ferrous  sulphate  and  sodium  hydroxide  and  then  acidified,  the  substance 
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yields  isatin,  but  if  ammonia  and  ferrous  sulphate  are  used,  followed 
by  sodium  hydroxide,  and  the  solution  is  then  acidified  and  con¬ 
centrated,  isatyde  is  obtained. 

When  the  quinhydrone  compound  is  warmed  with  hydrochloric  acid, 
the  second  of  the  components  mentioned  above  yields  isatin. 

By  acetylation,  the  substance  yields  isatin  and  1  -acetoxy isatin, 

C6H  4<^>CO,  which  separates  from  benzene  in  orange-red 

plates,  melts  at  151 — 152°,  gives  the  indophenin  reaction,  and  by 
solution  in  an  alkali  hydroxide,  followed  by  the  addition  of  excess 
of  hydrochloric  acid,  yields  anthroxanic  acid. 

When  1 -acetoxyisatin  is  treated  with  alcohol  and  phenylhydrazine, 
yellowish-green  leaflets  of  1  -hydroxyisatinphenylhydrazone,  C14Hn02N3, 
are  obtained,  which  melt  at  220°,  but  when  it  is  warmed  with  excess  of 
alcohol  and  phenylhydrazine,  the  osazone ,  C20Hl7ON5,  is  formed,  which 
crystallises  in  slender,  yellow  needles  and  melts  at  169°.  C.  S. 

Derivatives  of  Fulvene.  II.  Derivatives  of  Indeneoxalic 
Esters.  Johannes  Thiele  and  Max  Rudiger  ( Annalen ,  1906,  347, 
275 — 289.  Compare  this  vol.,  i,  569  ;  Thiele,  Abstr.,  1900,  i,  347; 
Wislicenus,  ibid.,  346). — In  accordance  with  the  strong  colour  of 
indeneoxalic  esters,  these  are  represented  as  the  enolic  form,  in  which 
they  are  derivatives  of  the  strongly  coloured  fulvene. 

Methyl  indeneoxalate,  CH^^|j^>CiC(OH)‘C02Me,  formed  with 

slight  development  of  heat  by  the  condensation  of  indene  and  methyl 
oxalate  in  presence  of  sodium  ethoxide  in  absolute  alcoholic  solution, 
crystallises  from  benzene  in  orange-red  needles  and  melts  at  about 
90 — 92°,  or  at  lower  temperatures  after  repeated  recrystallisation. 

Ethyl  a-hydroxyindeneacetate,  CH<^g^£!>CH*CH(OH),C02Et,  pre¬ 
pared  by  reduction  of  ethyl  indeneoxalate  by  means  of  aluminium 
amalgam  and  moist  ether,  is  obtained  as  a  yellow,  viscid  oil,  which 
boils  at  172°  under  13  mm.  pressure,  and  gives  a  deep  red  coloration 
with  much  concentrated  sulphuric  acid.  It  is  readily  hydrolysed  by 
methyl-alcoholic  or  concentrated  aqueous  potassium  hydrobromide, 
losing  H20  and  forming  benzofulvenecarboxylic  acid, 

ch<^^£>c:ch-co2h, 

which  crystallises  from  benzene  in  microscopic,  orange  leaflets,  com¬ 
mences  to  sinter  at  175°,  and  when  more  highly  heated  partially 
sublimes  and  finally  decomposes.  With  alcoholic  potassium  hydroxide, 
it  gives  a  violet-red  coloration,  becoming  green  and  then  yellow  on 
addition  of  water,  and  yields  methylindene  when  distilled  with  soda- 
lime,  or  in  a  vacuum,  or  in  a  current  of  hydrogen.  The  methyl  ester, 
Ci2Hi0O2,  crystallises  in  yellow  needles,  melts  at  62 — 63°,  and  resembles 
quinone  in  appearance. 

0  JJ  . 

Indeneacetic  acid,  prepared  by  reduction 

of  benzofulvenecarboxylic  acid  by  means  of  aluminium  amalgam,  or 
zinc  dust  and  ammonia,  or  of  methyl  benzofulvenecarboxylate  by  means 
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of  aluminium  amalgam,  crystallises  in  white  needles,  melts  at  95 — 96°, 
remains  unchanged  when  heated  with  20  per  cent,  potassium  hydroxide 
at  120°  in  a  sealed  tube,  and  yields  methylindene  when  distilled  with 
soda-lime.  The  methyl  ester,  C12H1202,  is  obtained  as  a  yellow,  viscid 
oil,  which  boils  at  148 — 150°  under  12  mm.  pressure  and  solidifies 
partially  when  cooled  by  ice. 

l-Oxaloindene-3-acetic  acid,  C02H*C(0H)!C<\^^^C*CH2*C02H, 

formed  by  hydrolysis  of  its  esters,  crystallises  from  dilute  alcohol  or 
acetic  acid  in  orange-red  needles,  melts  and  decomposes  at  about  200°, 
and  gives  a  brown  to  green  coloration  with  ferric  chloride.  The 

methyl  hydrogen  ester,  C02Me,C(OH)IC<C£o^^:>C,CH2*C02H,  pre¬ 
pared  by  the  action  of  methyl  oxalate  on  indeneacetic  acid  in  presence 
of  sodium  methoxide  in  methyl-alcoholic  solution,  crystallises  from 
chloroform  in  small,  orange  needles,  or  from  a  mixture  of  alcohol  and 
chloroform  in  glistening  leaflets,  melts  and  decomposes  at  about  190°, 
and  gives  a  transient,  reddish-brown  coloration  with  ferric  chloride. 
The  dimethyl  ester,  C15H1405,  formed  in  the  same  manner  from  methyl 
indeneacetate  and  methyl  oxalate,  crystallises  in  yellow  needles,  melts 
at  109 — 110°,  and  gives  with  ferric  chloride  a  similar  coloration  to  the 
methyl  hydrogen  ester.  When  reduced  with  aluminium  amalgam,  it 
yields  dimethyl  indene-l-acetate-3-a-hydroxyacetate, 

C02Me-CH(0H)*CH<26(^>C*CH2-C02Me, 

which  is  obtained  as  a  yellow,  viscid  oil,  giving  a  violet-red  coloration 
with  alcoholic  potassium  hydroxide. 

Carboxybenzofulveneacetic  acid,  C02H •  CH2 ’ X'H •  Cog!! , 

is  formed  by  hydrolysis  of  the  preceding  ester  by  means  of  alcoholic 
potassium  hydroxide ;  it  crystallises  from  toluene  in  small,  light 
yellow  needles,  melts  and  decomposes  at  240 — 250°,  and  is  reduced  by 
zinc  dust  and  ammonia,  forming  a  colourless  acid  ( indenediacetic 
acid  ?). 

\-Hethylindene-3-oxalic  acid,  CMe<5^|^2^^C(0H),C02H,  is  ob¬ 
tained  by  hydrolysis  of  its  ester  ;  it  crystallises  in  slender,  yellow 
needles,  darkens  and  decomposes  at  about  200°,  and  gives  a  reddish- 
brown  to  green  coloration  with  alcoholic  ferric  chloride,  becoming 
colourless  on  addition  of  water.  The  ethyl  ester,  C14H1403,  prepared 
from  methylindene  and  ethyl  oxalate,  crystallises  in  orange-red  needles, 
melts  at  about  92 — 94°,  decomposes  slowly  at  the  ordinary  tempera¬ 
ture,  and  couples  with  diazobenzenesulphonic  acid  in  acid  or  alkaline 
solution.  The  methyl  ester,  formed  from  methyl  oxalate  and  methyl¬ 
indene,  crystallises  in  hard,  orange  needles,  melts  at  135 — -136°,  gives 
a  transient,  brown  coloration  with  ferric  chloride,  and  couples  with 
diazobenzenesulphonic  acid. 

Methyl  \-methylindene-Z-a.-hydroxyacetic  acid, 

CMe<2^1>CH-CH(OH)-COMe, 

formed  by  reduction  of  methyl  methylindeneoxalate,  is  obtained  as  a 
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yellow,  viscid  oil,  which  decomposes  when  distilled,  and  gives  with 
alcoholic  potassium  hydroxide  a  cherry-red,  with  concentrated  sulphuric 
acid  a  red  solution  with  green  fluorescence. 

0  H 

1  -Methylbenzofxdvenecarboxylic  acid ,  CMe^^,|j_f^>C.‘CII*C02It,  pre¬ 
pared  in  the  same  way  as  benzofulvenecarboxylic  acid,  crystallises  from 
benzene  in  orange  needles  and  decomposes  above  200°. 

l-Methylindene-2-carboxylic  acid,  C(.H4<\q^^^>C*C02H  (Roser, 

Abstr.,  1888,  1303),  forms  a  methyl  ester,  C12H1202,  which  crystallises 
in  white  needles  and  melts  at  78°,  and  an  ethyl  ester,  C13H1402,  which 
forms  needles  and  melts  at  38°.  G.  Y. 

Gabriel’s  Conversion  of  Phthalides  into  Indanediones. 
Alexander  Eibner  ( Ber .,  1906,  39,  2202 — 2204.  Compare  Nathanson, 
Abstr.,  1894,  i,  37). — Quinolylacetophenone-o-carboxylic  acid  is  con¬ 
verted  into  the  red  sodium  derivative  of  quinophthalone  by  sodium 
ethoxide,  not  directly,  but  if  first  heated  with  alcohol  and  a  small 
quantity  of  concentrated  hydrochloric  or  sulphuric  acid.  The  reaction 
takes  place  therefore  between  sodium  ethoxide  and  ethyl  quinolylaceto- 
phenone-o  carboxylate,  C20H17O3N.  This  crystallises  from  light  petroleum 
in  yellow  needles  and  melts  at  250°. 

The  conversion  of  as-quinophthalone  into  its  sodium  derivative  by 
the  action  of  alcoholic  sodium  ethoxide  takes  place  in  two  stages  :  the 
first  is  marked  by  the  formation  of  a  gulden-yellow  solution;  the  second, 
in  which  the  red  colour  of  the  sodium  derivative  appears,  takes  place 
slowly  at  the  ordinary  temperature,  but  quickly  on  heating.  The 
intermediate  product  is  probably  the  above  ester  or  its  sodium  deriv¬ 
ative.  G.  Y. 

Transformations  of  Phthalylacetylacetone.  Carl  Bulow  and 
Max  Deseniss  (Ber.,  1906,  39,  2275 — 2281.  Compare  Abstr.,  1904, 
i,  610;  1905,  i,  42,529). — Phthalylacetylacetone  is  decomposed  into 
acetylacetone  and  phthalic  acid  by  boiling  water  ;  into  phthalamide  and 
phthalimide  by  alcoholic  ammonia,  and  into  methyl phthalimide  by 
30  per  cent,  methylamine  at  100°.  A  solution  of  sodium  hydroxide 
in  the  cold,  of  sodium  carbonate  or  hydrogen  carbonate  when  warmed, 
and  of  barium  hydroxide  when  boiled,  decomposes  phthalylacetylacetone 
into  phthalic  acid  and  acetylacetone. 

The  reaction  between  phthalylacetylacetone  and  ten  times  its  weight 
of  concentrated  sulphuric  acid  yields  phthalylacetone, 

CHS*  CO*  CH :  C<Z°~>GO, 
u6±l4 

which  separates  from  alcohol  in  white,  feathery  crystals  and  melts  at 
183°. 

Phthalylacetylacetone  is  transformed  by  sodium  methoxide  into 
2-acetyl- 1  : 3-diketohydrindene,  and  is  decomposed  by  hydrazine  yield¬ 
ing  /3-phthalylbydrazine  ;  by  semicarbazine  yielding  phthalylsemi- 
carbazide,  C9H703N3,  which  melts  at  249° ;  by  p-nitrophenylhydrazine 
yielding  jMhalyl-'p-nitrophenylhydrazide,  C14H904N3,  which  melts  at 
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247°.  With  hydroxy  lamine,  the  substance  reacts  normally,  yielding 
phthalylacetylacetone  monoxime ,  C13Hn04N,  which  melts  at  169°. 

0.  S. 

Syntheses  of  Aromatic  Aldehydes.  I.  Ludwig  Gattermann 
(Annalen,  1906,  347,  347 — 386.  Compare  Gattermann  and  Koch, 
Abstr.,  1897,  i,  519;  Gattermann  and  Frenzel,  Abstr.,  1898,  i,  476  ; 
Gattermann  and  Berchelmann,  ibid.,  581  ;  Gattermann  and  Kobner, 
Abstr.,  1899,  i,  363 ;  Gattermann  and  Maffezzoli,  Abstr.,  1904,  i, 
172). — The  aldehydes  described  in  this  paper,  which  opens  with  a 
resume  of  the  author’s  three  methods  for  the  synthesis  of  aromatic 
aldehydes,  have  been  prepared  by  the  action  of  carbon  monoxide  and 
hydrogen  chloride  on  hydrocarbons  in  presence  of  aluminium  chloride 
and  cuprous  chloride. 

Benzaldehyde  is  formed  from  benzene  by  this  method  only  if 
aluminium  bromide  is  substituted  for  the  chloride.  Dibenzylidene- 
benzidine  melts  at  234°,  forming  a  liquid  crystalline  phase,  changing 
to  a  clear  liquid  at  260°.  The  condensation  products  of  other  aromatic 
aldehydes  with  benzidine  and  substituted  benzidines  behave  in  the 
same  manner. 

When  heated  with  concentrated  hydriodic  acid  and  red  phosphorus 
in  a  sealed  tube,  jo-tolualdehyde  is  reduced  to  p-xylene.  Diqo-toluyl- 
idenebenzidine  melts  at  230°,  forming  a  turbid  liquid  which  becomes 
clear  above  the  boiling  point  of  sulphuric  acid.  Tolylideneazine 
melts  at  158°;  the  phenylhydrazone  melts  at  112 — 113°.  When  re¬ 
duced  electrolytically  in  a  mixture  of  glacial  acetic  acid  and  concen¬ 
trated  sulphuric  acid  with  an  E.M.F.  of  5 — 6  volts  and  a  current 
density  of  1'2  amperes,  m-nitro-/?-tolualdehyde,  which  melts  at  48 — 49° 
(43— 44°, •  Hanzlik  and  Bianchi,  Abstr.,  1899,  i,  597),  yields  the 

compound  COH’OgHgMe'N^  i  .  This  separates  from 

benzene  in  yellow  crystals,  melts  at  168°,  and  when  oxidised  with 
ferric  chloride  forms  nitroso-p-tolualdehyde,  C8II702N,  which  crystal¬ 
lises  in  glistening,  silvery  needles  and  melts  at  128°.  2  :  Q-Dinitro-p- 

tolualdehyde,  C6H2Me(K02)2*C0H,  formed  by  the  action  of  a  mixture 
of  fuming  nitric  and  concentrated  sulphuric  acids  on  ^-tolualdehyde, 
crystallises  in  yellow  needles,  melts  at  109°,  and  forms  2  :  6-dinitro-p- 
toiuic  acid  when  oxidised  with  potassium  permanganate. 

3  :  5- Dinitro- i-methylbenzylidene  chloride,  CgH604K2Cl5,  formed  by 
nitration  of  4-methylbenzylidene  chloride,  crystallises  in  large,  colour¬ 
less  needles,  melts  at  90°,  and  when  hydrolysed  by  means  of  a  mixture 
of  fuming  and  concentrated  sulphuric  acids  yields  2  : 6-dinitro-j9- 
tolualdebyde. 

Ethyl  p-methylcinnamate,  C12H]402,  prepared  by  the  action  of  ethyl 
acetate  and  sodium  on  ^-tolualdehyde,  is  obtained  as  a  colourless, 
strongly  refracting  oil,  which  boils  at  278°,  has  an  odour  resembling 
that  of  ethyl  cinnamate,  and  on  hydrolysis  yields  j»-methylcinnamic 
acid.  The  ester  reacts  with  bromine  in  carbon  disulphide  solution, 
forming  ethyl  a(i-dibromo-^-methyldihydroeinnamate,G12H.-ii0.2QY2,  which 
crystallises  from  alcohol  in  large,  glistening  prisms  and  melts  at 
76'5°,  together  with  an  oil,  probably  a  stereoisomeride.  a/LDibromo- 
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4-methylcinnamic  acid  melts  at  192°  (183°,  Krober,  Abstr.,  1890, 
968).  On  treatment  with  potassium  hydroxide  in  hot  concen¬ 
trated  alcoholic  solution,  the  preceding  ester  yields  bromo-i-methyl- 
cinnamic  acid,  C]0HflO2Br,  which  crystallises  from  benzene  in  white 
needles  and  melts  at  192°.  If  in  the  preparation  of  this  acid  the 
filtrate  from  the  potassium  bromide  is  boiled  in  a  reflux  apparatus,  the 
product  is  p-tolylpropiolic  acid,  C10HsO,„  which  crystallises  in  long, 
colourless  prisms,  melts  and  decomposes  at  148°,  and  when  heated  with 
aniline  loses  carbon  dioxide,  forming  />-tolylacetylene. 

m-Nitro-jo-methylcinnamic  acid  melts  at  173'5°(170 — 171°,  Hanzlik 
and  Bianchi,  Abstr.,  1899,  i,  890). 

p-Tolylideneacetone  (Hanzlik  and  Bianchi,  loc.  cit.)  distils  at 
142 — 145°  under  15  mm.  pressure  as  a  strongly  refracting  oil.  The 
oxime,  CUH1S0N,  crystallises  in  colourless  leaflets  and  melts  at  126°. 
The  semicarbazone,  C12H15ON3,  forms  colourless  needles,  becomes 
yellow  on  exposure  to  air,  and  melts  at  202°.  The  azine,  C22H24N2, 
crystallises  in  yellow  needles  and  melts  at  190°.  The  phenylhydrazone 
forms  yellow  needles  and  melts  at  154°  (138°,  Hanzlik  and  Bianchi, 
loc.  cit.),  and  when  heated  above  its  melting  point  changes  suddenly 
into  phenyl-p-tolylmethylpyrazoline,  Ol7Hl8N2,  which  crystallises  from 
light  petroleum  in  colourless  needles,  melts  at  1 1 2°,  forms  solutions 
with  blue  fluorescence,  and  gives  Knorr’s  pyrazoline  reaction,  m- 
Nitro-y»-tolylideneacetone  is  formed  by  nitration  of  p-tolylidene- 
acetone. 

Di-p-tolylideneacetone,  CO(CH!OH*C7H7)2,  is  prepared  by  con¬ 
densation  of  p-tolylideneacetone  with  ^-tolualdehyde  ;  it  crystallises 
from  alcohol  in  glistening,  slightly  yellow  needles,  melts  at  175°,  with 
2  mols.  of  hydrogen  chloride  in  ethereal  solution  forms  an  unstable 
scarlet  hydrochloride,  and  yields  an  additive  compound  with  ferric 
chloride  and  hydrogen  chloride. 

Di-jp-methylbenzoin  (Stierlin,  Abstr.,  1889,  513)  crystallises  in  tri¬ 
clinic  prisms  [a  :  b  :  c  =  0593  : 1  : 0-282  ;  a=126°5r44";  /?  =  1 1 6°45'2" ; 
y  =  76°0'8"]. 

Di-p-methylbenzilic  acid,  C16H1603,  prepared  by  the  action  of  aqueous 
potassium  hydroxide  on  di-y>-methylbenzil,  crystallises  in  colourless 
needles,  melts  at  131°,  and  when  heated  at,  150°  forms  an  anhydride, 
C32H30O5,  which  crystallises  in  colourless  prisms  and  melts  at  164°. 

Hydro-p-toluamide,  N'2(CH’C7H7)3,  formed  by  the  action  of 
ammonia  on  jo-tolualdehyde  in  cooled  absolute  alcoholic  solution, 
crystallises  in  white  needles,  melts  at  92°,  and  when  heated  at 
130 — 140°  for  three  to  four  hours,  dissolved  in  alcohol,  and  treated 
with  concentrated  hydrochloric  acid,  is  converted  into  tri-p -methyl- 
amarine,  C24H24N2.  This  crystallises  from  dilute  acetone  in  colourless 
needles,  melts  at  127°,  dissolves  in  alcohol,  forming  an  alkaline 
solution,  and  becomes  luminescent  when  heated  with  alcoholic 
potassium  hydroxide  at  70 — 75°  in  the  dark.  The  hydrochloride, 
024H25N2C1,  crystallises  in  colourless  needles  and  melts  at  about  295°. 
The  silver  derivative,  C24H23N2Ag,  is  formed  as  a  white,  amorphous 
precipitate.  The  m'Zroso-derivative,  C24H23ON3,  forms  yellow  crystals 
and  melts  at  147°.  When  heated,  hydro-^-toluamide  yields  ammonia, 
a  polymeride  of  tolunitrile  which  melts  above  260°,  and  trimethyl- lophine, 
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C24H22N2.  This  crystallises  from  dilute  alcohol  in  stout  needles,  melts 
at  234°,  is  a  feeble  base,  and  is  more  strongly  luminescent  than 
trimethylamarine  when  heated  with  alcoholic  potassium  hydroxide  at 
70°.  The  acetate  crystallises  in  large  octahedra,  melts  at  97°,  and  is 
decomposed  by  boiling  alcohol. 

3  : 4 -Dimethylbenzaldehyde,  C9H10O,  formed  from  o-xylene,  boils  at 
225°,  and  on  oxidation  yields  3  : 4-dimethylbenzoic  acid.  The  oxime, 
C9H10'.NOH,  crystallises  from  light  petroleum  in  colourless  needles  and 
melts  at  69°.  The  azine,  N2(C9H10)2,  separates  from  alcohol  in 
sulphur-yellow  leaflets  and  melts  at  132°.  The  phenylhydrazone, 
C15H16N2,  forms  colourless,  unstable  crystals  and  melts  at  96°.  The 
condensation  product  with  benzidine,  C30H28N2,  crystallises  in  golden- 
yellow  leaflets  and  melts  at  158°  to  a  turbid,  at  250°  to  a  clear,  liquid. 
The  trithioaldehyde,  C27H30S3,  forms  colourless  crystals  and  melts  at 
147°.  3  : 4 -Dimethylmandelic  acid,  C13H1203,  crystallises  in  glistening, 

colourless  leaflets  and  melts  at  105°.  3  : 4 -Dimethylcinnamic  acid, 

CnH1202,  is  formed  by  acting  with  malonic  acid  on  3  : 4-dimethyl- 
benzylideneaniline,  and  heating  the  product  with  hydrochloric  acid ; 
it  crystallises  in  colourless  needles  and  melts  at  142°.  The  ethyl  ester, 
C13H1602,  formed  by  the  action  of  ethyl  acetate  and  sodium  on 
3  : 4-dimethylbenzaldehyde,  is  obtained  as  a  colourless,  strongly 
refracting,  pleasant-smelling  oil  which  boils  at  180 — 185°  under 
22  mm.  pressure.  3  :  4 -Dimethylbenzylideneacetone, 

CfiH3Me2- CH :  CH*  COMe, 

formed  in  the  same  way  as  tolylideneacetone,  separates  from  ether  in 
stout  crystals,  melts  at  40°,  and  boils  at  172°  under  20  mm.  pressure. 
The  semicarbazone ,  C13HirON3,  crystallises  in  colourless  needles  and 
melts  at  207°. 

2 : 4- Dimethylbenzaldehyde,  formed  from  m-xylene,  boils  at 
216 — 218°  (compare  Bouveault,  Abstr.,  1896,  i,  649).  The  oxime, 
C9HuON,  crystallises  in  strongly  refracting  prisms  and  melts  at  88°. 
The  phenylhydrazone ,  C15H16N2,  forms  colourless  leaflets  and  melts  at 
88°. 

5-Nitro- 2  :  4- dimethylbenzaldehyde ,  C9H9OsN,  forms  yellow  needles, 
melts  at  81°,  and  on  oxidation  yields  5-nitro-2  : 4-dimethylbenzoic  acid. 
2  : 4 -Dimethylmandelic  acid,  C10H12O3,  crystallises  from  benzene  in 
colourless  needles  and  melts  at  119°.  2  : 4- Dimethylcinnamic  acid, 

CuH]202,  formed  by  the  action  of  malonic  acid  and  alcoholic  ammonia 
on  the  aldehyde,  crystallises  in  glistening,  colourless  needles  and  melts 
at  181°.  When  reduced  with  sodium  amalgam  it  yields  2  :4 -dimethyl - 
diltydrocinnamic  acid,  CnH1402,  which  crystallises  in  glistening,  colour¬ 
less  leaflets  and  melts  at  108°.  2 : 4- Dimethylbenzylideneacetone , 

OlfHuO,  forms  yellow  crystals,  melts  at  32°,  and  boils  at  145 — 148° 
under  10  mm.  pressure.  The  semicarbazone,  C13HlVON3,  crystallises 
from  alcohol  in  white  needles  and  melts  at  227°. 

y>Xylene  does  not  form  an  aldehyde,  whilst  2:4: 8-trimethyl- 
benzaldehyde  is  formed  from  mesitylene  in  only  small  quantities  by 
the  carbon  monoxide  method. 

2:4:  5-Trimethylbenzaldehyde,  formed  from  ^-cumene,  boils  at  243°, 
is  oxidised  by  potassium  permanganate  in  dilute  alkaline  solution, 
forming  durylic  acid,  and  is  reduced  to  durene  by  hydriodic  acid  and 
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red  phosphorus.  When  exposed  to  direct  sunlight,  the  colourless 
crystals  of  the  aldehyde  become  yellow,  changing  again  in  the  dark 
to  the  colourless  state  (compare  Marckwald,  Abstr.,  1900,  ii,  2).  The 
oxime,  C10H13ON,  crystallises  from  light  petroleum  in  colourless 
needles  and  melts  at  102°.  The  phenylhydrazone,  C16H18N2,  forms 
colourless  leaflets  and  melts  at  138°. 

The  nitration  of  i^-cumylaldehyde,  as  also  that  of  £>-xylylaldehyde 
and  of  the  corresponding  acetophenones,  leads  to  the  formation  of  the 
o-nitro-derivatives  as  the  main  products,  whilst  the  m-nitro  derivatives 
are  formed  at  the  same  time  in  smaller  amount. 

o-Nitro-xp-cumylaldehyde,  C10HuO3N,  formed  best  at  —  5°  to  -10°, 
crystallises  in  almost  colourless  leaflets,  melts  at  142°,  and  yields 
hexamethylindigotin  when  heated  gently  with  acetone  and  alcoholic 
potassium  hydroxide.  When  reduced,  it  forms  o-amino-xp-cumylalde- 
hyde,  C]0H13ON,  which  crystallises  in  yellowish-green  leaflets,  melts  at 
102 — 103°,  and  is  volatile  in  a  current  of  steam.  When  diazotised  and 
boiled  with  dilute  sulphuric  acid,  this  yields  o-hydroxy-if/  cumylaldehyde, 
Ci0H12O2,  which  crystallises  from  alcohol  in  colourless  leaflets  and 
melts  at  78— ;79°. 

o -Nitrodurylic  acid,  C10HnO4N,  formed  by  oxidation  of  the  o-nitro- 
aldehyde  with  potassium  permanganate,  crystallises  in  colourless 
needles  and  melts  at  192 — 193°.  Q-Nitro-2  :  i  :  5-trimethylcinnamic 
acid,  C12H1304N,  formed  by  the  action  of  sodium  acetate  and  acetic 
anhydride  on  the  o-nitro-aldehyde,  crystallises  from  alcohol  in  slightly 
yellow  leaflets  and  melts  at  186 — 187°. 

m -Nitro-\\i-cumylaldehyde,  C10HnO3lSr,  crystallises  from  alcohol  in 
long,  colourless  needles  and  melts  at  128°.  Dinitro-xp-cumylaldehyde, 
Cl0H10O5N2,  prepared  by  the  action  of  potassium  nitrate  and  con¬ 
centrated  sulphuric  acid  on  the  o-nitroaldehyde,  crystallises  from  acetic 
acid  in  colourless  needles  and  melts  at  175°. 

Cuminaldehyde  is  formed  in  good  yield  from  cumene  by  the  carbon 
monoxide  method.  The  azine ,  C20H24N2,  crystallises  in  yellow  needles 
and  melts  at  118°. 

DiphenylA-aldehyde,  C13H10O,  prepared  from  diphenyl,  crystallises 
from  light  petroleum,  melts  at  60 — 61°,  and  when  oxidised  by  potassium 
permanganate  yields  diphenyl-4-carboxylic  acid,  which  is  reduced  by 
hydriodic  acid  and  red  phosphorus,  forming  4-methyldiphenyl.  This 
crystallises  in  colourless  leaflets  and  melts  at  47 — 48°  (Carnelly, 
this  Journal,  1876,  i,  13).  The  oxime,  C13H10!NOH,  forms  colourless 
needles  and  melts  at  149 — 150°;  the  phenylhydrazone,  C]9H]6N2, 
crystallises  in  slightly  yellow  needles  and  melts  at  188 — 189°;  the 
aniline  derivative,  CfiH4Ph*CH!NPh,  crystallises  in  colourless  leaflets 
and  melts  at  150 — 151°. 

Hydrindene-5 -aldehyde,  CH2<^pTT2\C6H3*CHO,  is  formed  in  a  25 

per  cent,  yield  from  hydrindene,  together  with  an  oil  which  has  an  odour 
of  roses  and  boils  at  168°  under  18  mm.  pressure,  and  a  substance, 
Cl7H180,  which  crystallises  in  colourless  leaflets,  melts  at  83°,  boils  at 
192°  under  18  mm.  pressure,  is  soluble  in  aqueous  alkali  hydroxides, 
and  is  precipitated  from  its  alkaline  solution  by  carbon  dioxide. 

The  aldehyde  forms  a  colourless  oil  which  boils  at  255 — 257°,  and  is 
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oxidised  by  potassium  permanganate,  forming  trimellitic  acid,  or 
slowly  by  air,  forming  hy dr indene-5 -carboxylic  acid ,  C]0H10O2.  This 
crystallises  in  microscopic  prisms  and  melts  at  177°.  The  aldehyde 
forms  an  oxime,  C10HUON,  crystallising  in  colourless  leaflets  and 
melting  at  65°  \  an  azine,  C20H20N2,  crystallising  in  yellow  needles 
and  melting  at  162°;  and  an  aniline  derivative,  ClcH15N,  crystallising 
in  stellate  aggregates  of  needles  and  melting  at  85°.  G.  Y. 

A  New  Reaction  of  Aldehydes.  Action  of  tsoHydroxy- 
carbamide  on  Benzaldehyde,  and  Properties  of  Benzylidene- 
carbamidoxime.  Action  of  Water  on  Benzylidenecarbamid- 
oxime.  A.  Conduch^  (Bull.  Soc.  chim.,  1906,  [iii],  35,  418 — 430  and 
431 — 435). — Most  of  the  data  given  in  the  first  paper  have  been 
recorded  already  (Abstr.,  1905,  i,  288).  The  products  of  the  action  of 
hydrochloric  acid  on  benzylidenecarbamidoxime  are  now  given  as 
benzonitrile  and  ammonium  chloride  (compare  loc.  cit.).  It  is  also 
found  that  the  product  of  the  action  of  alcoholic  or  aqueous  alkalis  on 
benzylidenecarbamidoxime  is  a-benzaldoxime,  and  not  the  /8-isomeride 
as  previously  supposed  (loc.  cit.).  Potassium  cyanate  condenses 
immediately  with  /3-benzaldoxime  hydrochloride  to  form  benzylidene¬ 
carbamidoxime.  The  same  condensation  product  is  formed  when 
potassium  cyanate  reacts  with  a-benzaldoxime,  but  only  in  presence  of 
nitric  acid  (compare  loc.  cit.). 

In  the  second  paper  it  is  shown  that  when  benzylidenecarbamidoxime 
is  boiled  with  water  or  when  heated  in  closed  tubes  with  water  at  1 20c 
or  at  160 — 220°  the  same  products  are  formed,  namely,  a-benzaldoxime, 
benzamide,  benzonitrile,  and  carbamide,  the  relative  proportions  of 
these  substances  formed  depending  on  the  temperature  employed. 

T.  A.  H. 

Action  of  Nitrogen  Tetroxide  on  Benzaldoxime.  Giacomo 
Ponzio  (J.  pr.  Chem.,  1906,  [ii],  73,  494 — 496.  Compare  Beckmann, 
Abstr.,  1889,  980  ;  Scholl,  Abstr.,  1891,  315). — The  action  of  1  mol.  of 
nitrogen  tetroxide  on  1  mol.  of  benzaldoxime  in  ethereal  solution  leads 
to  the  formation  of  benzaldoxime  peroxide  and  diphenylglyoxime 
peroxide  in  yields  of  15  per  cent.,  and  of  phenyldinitromethane  in  a 
yield  of  50  per  cent,  of  the  theoretical,  whilst  the  action  of  2  inols.  of 
nitrogen  tetroxide  leads  to  the  formation  of  phenyldinitromethane  in  a 
yield  of  75  per  cent,  of  the  benzaldoxime,  no  peroxide  being  formed. 

G.  Y. 

Phenylacetic  Acid.  Ketone  Dyes.  Trihydroxy deoxybenzoin 
and  its  Derivatives.  Emilio  Noelting  and  Viktor  Kadiera  (Ber., 
1906,  39,  2056 — 2060). — Phenylgallacelophenone  (trihydroxydeoxy- 

bmzoin),  CH2Ph,CO*C6H2(OH)3,  obtained  by  heating  together  phenyl¬ 
acetic  acid,  pyrogallol,  and  zinc  chloride  at  150°  for  thirty  minutes, 
crystallises  from  water,  in  which  it  is  somewhat  sparingly  soluble,  as 
pale  yellow  prisms  melting  at  141 — -142°.  It  dissolves  readily  in  most 
organic  solvents  and  in  dilute  potassium  hydroxide,  giving  a  yellow 
solution  which  turns  red  when  heated.  The  oxime, 
CH2Ph*C(NOH)*C6H2(OH)3, 
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crystallises  in  pale  yellow  needles  melting  at  166°.  It  dissolves 
sparingly  in  chloroform,  and  its  solutions  in  alkali  hydroxides  are  first 
yellow,  but  rapidly  turn  green.  The  isomeric  isomiroso-derivative, 
OH*N!CPh,CO‘C6H.2(OH)3,  obtained  by  the  action  of  nitrous  acid  on 
the  ketone,  crystallises  from  dilute  alcohol  in  bright  yellow  cubes 
melting  at  144°  and  soluble  in  hot  water  and  most  organic  solvents. 

The  diisomtfroso-derivative,  OH*N!CPh,C(IN,OH),CfiH2(OH)3,  forms 
colourless  crystals  melting  at  168°  and  dissolves  readily  in  alcohol  or 
glacial  acetic  acid  ;  when  boiled  with  dilute  hydrochloric  acid,  it  yields 
trihydroxybenzil,  C6H5*CO‘CO*C6H2(OH)3,  which  crystallises  from  hot 
water  in  colourless  needles  melting  at  143°  and  readily  soluble  in  most 
solvents.  J.  J.  S. 

1  : 4-Anthraquinone.  Carl  Liebermann  ( Ber .,  1906,  39, 

2089 — 2090). — A  reply  to  Lagodzinski  (this  vol.,  i,  439).  C.  S. 


The  Products  of  the  Action  at  a  High  Temperature  of 
Sodium  isoButoxide  or  Propoxide  on  Camphor.  Albin  Haller 
and  Jules  Minguin  ( Gompt .  rend.,  1906,  142,  1309 — 1313.  Compare 

CH-CH  ’CHMe 

Abstr.,  1892,  72).— iso Butylcamphol,  C8H14<i  ^  2  2,  ob- 

L/il'Uxl 

tained  by  heating  sodium  isobutoxide  and  camphor  in  an  autoclave 
at  220 — 230°  for  twenty-four  hours,  forms  opaque,  white  crystals,  distils 
between  235°  and  255°,  melts  at  55°,  and  has  [a]D  +20-7°  in  alcoholic 
solution  ;  the  acetate  boils  at  135°  under  20  mm.  pressure,  iso Butylcam- 

phor,  C8H14<i  ^^2  obtained  by  oxidising  isobutylcamphol 

by  means  of  potassium  permanganate,  melts  at  28°,  and  has  [a]D  +  7 2 ’4° 
in  alcoholic  solution.  When  heated  with  bromine  in  sealed  tubes  at  100° 

it  yields  iso bulylidenecamphor ,  C8H14<^ ’  CHMe2,  ^  04jy  liquid 

which  boils  at  145°  under  10  mm.  pressure,  has  [a]D  +114,4°, 
and  yields  isobutyric  and  camphoric  acids  on  oxidation.  The  nitrosale, 
CTO  HON 

4  8  4  2,  formed  by  the  action  of  concentrated  nitric 

acid  or  amyl  nitrite  and  nitric  acid,  forms  thin,  white  needles,  melts  with 
decomposition  at  178°,  is  slightly  soluble  in  alcohol  and  ether,  more 
readily  so  in  boiling  benzene  or  acetone,  and  has  [a]D  +93°.  By  the 
action  of  dilute  potassium  hydroxide  it  is  converted  into  iso nitroso- 

.  7  .  z  7  ,  ^  TT  x!(ohvc(c3h7):noh  . . , 

hydroxyisobutylcamphor,  CgH14<^^  ,  which  crystal¬ 

lises  from  a  mixture  of  ether  and  light  petroleum  in  the  form  of  thin, 
white  needles  melting  at  95°. 

CHPra 

Propylcamphol ,  C8H14<^^^  ,  prepared  in  similar  manner  to  the 

corresponding  isobutyl  compound,  crystallises  from  methyl  alcohol,  melts 
at  61°,  and  has  [a]D  +  12-5° ;  the  acetate  boils  at  120°  under  10  mm.  pres- 

CHPr“ 

sure  and  solidifies  at  0°.  Propylcamphor,  C8H14<^  i  ,  is  a  liquid  which 
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boils  at  123°  under  14  mm.  pressure  and  has  [a]D  +  55*6°.  Propylidene- 

7  r,  TT  ^C.*CH-CH2Me  .  r  ,  c„0  , 

camphor,  C8H14<^i  J  ,  is  a  liquid  which  has  [aJD  +o<°  and 

has  not  yet  been  obtained  quite  pure,  but  which  yields  the  nilrosate, 

C8Hu<.C^°^,  melting  and  decomposing  at  160°. 

M.  A.  W. 


Carvone.  III.  The  Semicarbazones  of  Carvone.  Hans  Rupe 
and  Karl  Dorschky  ( Ber .,  1906,  39,  2112 — 2115.  Compare  Abstr., 

1905,  i,  449  ;  this  vol.,  i,  374). — The  carvone  semicarbazone  melting  at 
141 — 142°  (Knoevenagel  and  Samel,  this  vol.,  i,  296)  was  obtained 
two  years  ago  by  the  authors  by  adding  to  a  concentrated  aqueous 
solution  of  semicarbazide  hydrochloride,  carvone,  alcohol,  and  finally 
potassium  acetate,  rise  of  temperature  being  carefully  avoided ;  with¬ 
out  this  precaution  and  by  using  sodium  hydrogen  carbonate  in  the 
place  of  potassium  acetate,  the  semicarbazone  which  melts  at  162 — 163° 
(Baeyer,  Abstr.,  1894,  i,  535)  is  obtained.  Both  forms  are  crystallo- 
graphically  identical  and  mutually  convertible,  the  former  changing 
completely  into  the  latter  by  prolonged  boiling  in  methyl-alcoholic 
solution  or  by  careful  heating  at  170 — 175°;  the  latter  isomeride  is 
only  partially  converted  into  the  former  in  boiling  methyl  alcohol,  the 
complete  transformation  being  observed  only  once  in  the  case  of  a 
specimen  which  had  been  kept  for  a  year.  The  two  isomerides  are 
soluble  in  the  ordinary  organic  solvents,  sparingly  in  the  cold,  easily 
on  warming. 

The  isomeride  with  the  higher  melting  point  is  unchanged  in  pyridine 
solution ;  the  other  changes  sufficiently  slowly  to  enable  its  rotatory 
power  to  be  measured.  The  former  has  [a]D  11 '50°  and  the  latter 
1T30°  at  20°.  The  specific  rotation  of  the  latter  is  constant  for  a  short 
time,  and  then  suddenly  changes  to  another  constant  value  about  five 
minutes  smaller. 

[With  Walter  Hotz.] — The  semicarbazones  are  monoclinic  \a  :  b  :  c 
=  0-50550  : 1 :  0-4706  ;  (3  =  83°26'].  O.  S. 

Aroma  of  Natural  Musk.  Heinrich  Walbaum  ( J .  pr.  Chem., 

1906,  [ii],  73,  488 — 493). — When  distilled  with  steam,  crude  musk 
yields  1/4  per  cent,  of  a  dark  brown  oil,  about  half  of  which  distils  at 
200 — 210°  under  9  mm.  pressure. 

Muskone,  C15H280  or  C16H30O,  is  obtained  by  treating  the  distillate 
with  alcoholic  potassium  hydroxide  and  distilling  the  product  at 
160 — 164°  under  7  mm.  pressure.  It  is  a  colourless,  viscid  oil,  which 
has  a  strong  but  pleasant  odour  of  musk,  boils  at  142 — 143°  under 
2  mm.,  or  with  slight  decomposition  at  327 — 330°  under  752  mm. 
pressure,  has  a  sp.  gr.  0*9268  at  15°,  wD  1*479  at  25°  or  1*4844  at  15°, 
and  [a]D  -  10°6\  It  is  only  sparingly  soluble  in  water,  but  readily  so 
in  alcohol,  does  not  form  an  additive  compound  with  sodium  hydrogen 
sulphite,  and  does  not  give  a  red  coloration  with  rosaniline  decolorised 
by  sulphur  dioxide. 

The  oxime  crystallises  in  needles  and  melts  at  46°.  The  semi- 
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carbazone,  C16H3lON3  or  Cl7H33ON3,  crystallises  in  slender,  white 
prisms,  melts  at  133—134°,  and  is  odourless,  but  gives  an  odour  of 
musk  when  heated  with  dilute  sulphuric  acid.  Muskone  is  not 
identical  with  Bauer’s  ketone  musk  (Abstr.,  1898,  i,  523). 

The  fraction  boiling  at  65 — 106°  under  7  mm.  pressure,  obtained  in 
the  purification  of  muskone,  has  an  unpleasant  odour  and  gives  the 
pine-wood  reaction  for  pyrrole.  G.  Y. 

Copaiba  Balsam  from  Surinam.  Leopold  van  Itallie  and 
C.  H.  Nieuwland  (Arch.  Pharm .,  1906,  244,  161  — 164.  Compare 
Abstr.,  1904,  i,  1037). — The  bulk  of  the  resin  is  soluble  in  5  per  cent, 
aqueous  sodium  carbonate;  the  resin-acftZ  has  an  acid  number  171  and 
saponification  number  178,  and  cannot  be  crystallised  or  separated 
into  different  acids  by  fractional  precipitation  of  its  salts.  The  mew 
cannot  be  crystallised. 

From  the  sesquiterpene  alcohol,  which  melts  at  114 — 115°  when 
purified,  a  sesquiterpene  was  obtained,  of  which  the  molecular  weight 
corresponds  with  the  formula  C15H24 ;  it  is  a  mobile  liquid  which  boils 
at  252°  under  759  mm.  pressure,  has  a  sp.  gr.,  0-952  at  15°,  nD  1-5189 
at  15°,  and  [o]j)-61*7°;  in  the  air,  it  soon  changes  to  a  resinous 
solid.  C.  F.  B. 

Formula  of  Elaterin.  Armand  Berg  (Bull.  Soc.  chim.,  1906, 
[iii],  35,  435 — 437.  Compare  Abstr.,  1898,  ii,  447). — Elaterin  has 
the  formula  C28H3S07,  yields  a  diacetyl  derivative,  and  on  hydrolysis  with 
potassium  hydroxide  in  alcohol  furnishes  acetic  acid  (1  mol.)  and 
elateridin.  The  latter,  by  the  further  action  of  the  alkali,  yields 
elateric  acid.  These  products  are  all  amorphous  and  non-volatile. 

T.  A.  H. 

Curcumin.  C.  Loking  Jackson  and  Latham  Clarke  (Ber.,  1906, 39, 
2269 — 2270.  Compare  Abstr.,  1905,  i,  804). — As  a  result  of  Zeisel 
determinations  with  curcumin,  it  is  concluded  that  the  formula  for  cur¬ 
cumin  is  CuH1404,  and  not  C21H20O6,  that  assigned  to  it  by  Ciamician 
and  Silber.  A.  McK. 

Condensation  of  Gallocyanin  Dyes  with  Aminosulphonic 
Acids.  Eugene  Grandmougin  (Zeit.  Farb.  Ind.,  1906,  5,  201). — 
Gallocyanin  dyes  condense  with  aminosulphonic  acids,  when  warmed 
with  them  in  aqueous  suspension,  to  form  dyes  which  are  bluer 
in  colour  than  the  original  substances ;  the  condensation  of  prune 
(Sandoz)  with  sulphanilic  acid  is  described  in  detail.  Naphthionic  acid, 
o-toluidinesulphonic  acid,  jo-toluidinesulphonic  acid,  and  /?/Lnaphthyl- 
aminesulphonic  acid  can  be  used  in  place  of  sulphanilic  acid,  but 
dimethylmetanilic  acid  does  not  condense  with  the  dyes,  a  free  amino- 
radicle  apparently  being  essential  for  the  condensation.  W.  A.  D. 

Tannins.  Eduard  Strauss  and  Bernhard  Gsciiwendner  (Zeit. 
angew.  Chem.,  1906,  19,  1121 — 1125). — Quebracho  tannin, 

[C^O^OMe),],,  .  „ 

was  obtained  from  the  bark  of  Quebracho  colorada  by  extracting  first 
with  chloroform  and  then  with  alcohol.  On  adding  water  to  the 
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alcoholic  extract  and  warming,  phlobaphens  are  deposited  from  the 
solution,  which  are  then  removed  by  shaking  the  solution  with  Tripoli 
powder.  On  concentrating  the  solution  in  a  vacuum,  the  tannin  was 
precipitated  by  means  of  lead  acetate,  the  lead  salt  after  filtration 
being  then  suspended  in  water  and  decomposed  with  hydrogen  sulphide. 
The  aqueous  solution  so  obtained  was  then  evaporated  in  a  vacuum, 
and  the  residue  taken  up  in  the  least  amount  of  alcohol  and  poured 
into  absolute  ether.  By  this  means,  the  tannin  was  obtained  in  the 
form  of  light  flakes  which  were  rapidly  dried  in  a  vacuum  over 
sulphuric  acid  and  phosphoric  oxide ;  it  at  once  becomes  sticky  on 
exposure  to  moist  air.  Analyses  agreed  with  the  formula  C43H50O20, 
which  is  the  formula  given  by  Schuett  to  the  tannin  from  quinine. 

By  heating  the  tannin  with  a  mixture  of  acetic  anhydride  and  glacial 
acetic  acid,  an  acetyl  derivative  is  obtained,  which,  however,  has  the 
formula  (C30H22OuAc6)2,  forms  a  white  powder  which  is  fairly  readily 
soluble  in  alcohol,  very  soluble  in  acetone,  ethyl  acetate,  glacial  acetic 
acid,  or  acetic  anhydride,  but  is  insoluble  in  water,  ether,  or  benzene. 
The  corresponding  benzoyl  derivative,  (C30H22O11Bza)2,  is  a  white 
solid;  it  darkens  at  200°  and  decomposes  at  215°.  An  aqueous 
solution  of  the  tannin  allowed  to  remain  for  two  days  with  a  solution 
of  formaldehyde  deposited  a  dark  red  substance  which  could  not  be 
further  purified.  When  reduced  with  sodium  amalgam,  the  tannin 
yields  a  compound  of  the  formula  (CgoKQgO^. 

Maletto  tannin ,  (C43H50O20)2,  was  obtained  from  finely-powdered 
Maletto  bark  by  extraction  with  96  per  cent,  alcohol.  From  its 
analysis  and  properties  it  appears  to  be  identical  with  Quebracho 
tannin. 

Tannin  from  tea,  (C9H10O5)a;,  was  obtained  from  finely-powdered 
black  tea  by  first  extracting  it  with  chloroform  and  then  with  alcohol, 
and  proceeding  with  the  extraction  and  purification  already  described. 
It  forms  an  almost  white  powder.  If  lead  acetate  is  used  in  the 
purification,  a  compound  of  the  formula  C13H19O10  is  obtained. 

Sumach  tannin,  (C16H15011)a;,  was  prepared  according  to  Loewe’s 
instructions.  A  determination  of  methoxyl  showed  that  the  formula 
should  be  C32II29011,0Me.  P.  H. 

Iodotannin.  Vigneron  (J.  Pharm.  Chim.,  1906,  [vi],  23, 
469 — 471). — A  two  per  cent,  solution  of  tannin  in  water  to  which  one 
per  cent,  of  iodine  has  been  added  gives  a  brown  precipitate  with 
sodium  hydrogen  carbonate,  a  red  coloration  with  potassium  cyanide,  a 
red  coloration,  slight  precipitate,  and  free  iodine  on  addition  of  nitric 
acid  containing  nitrous  acid,  and  when  this  is  followed  by  potassium 
cyanide,  the  red  coloration  changes  to  yellow,  and  a  thick,  white 
precipitate  is  formed. 

A  similar  solution  of  iodogallic  acid  gives  a  black  precipitate  with 
sodium  hydrogen  carbonate,  and  no  precipitate  on  the  addition  of 
nitric  acid  containing  nitrous  acid,  and  followed  by  potassium  cyanide. 
The  reaction  with  potassium  cyanide  alone  is  similar  to  that  with  the 
iodotannin  solution.  The  author  is  of  opinion  that  iodotannin 
extracts  recently  sold  in  France  for  making  galenical  preparations  are 
prepared  from  gallic  acid  and  not  from  tannin.  T.  A.  H. 

YOL.  XC.  i. 


s  s 


598 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Formation  of  Methronic  Acid.  Georg  Schroeter  (Ber.,  1906, 
39,  2129 — 2131). — A  claim  for  priority  and  a  criticism  of  Trephilieff’s 
views  regarding  the  mechanism  of  the  formation  of  methronic  acid 
(this  vol.,  i,  528).  A.  McK. 


Quinonoid  Benzopyran  Derivatives.  Carl  BOlow  and  Carl 
ScnMiD  (Ber.,  1906,  39,  2027 — 2033.  Compare  this  vol.,  i,  201,  300). 
— Phloroglucinol  condenses  with  2:3: 4-trimethoxybenzoylacetone 
in  the  presence  of  hydrogen  chloride  in  acetic  acid  solution,  yield¬ 
ing  5-hydroxy-7-Jceto-2-o-m-x)-trimethoxyphenyl-4:-methyl-l  :  4 -benzopyran 

_  ,  ....  CO - CH:C*0(HCl)*C*C6H2(0Me)3 

hydroch^de, 


C0-CH:C-0(HCl)*C-C6H2(0Me)3 
CH2-CO*C:CMe - OH 

which  crystallises  from  alcohol  containing  a  small  amount  of  hydrogen 
chloride  in  long,  dark  yellow  needles  containing  1H20.  The  salt  is 
partially  hydrolysed  in  aqueous  solution,  and  melts  and  decomposes  at 

218— 219°.  The  sulphate,  C19H18O0,H2SO4,C2H0O,  melts  at  216—217°  ; 
the  alcohol  of  crystallisation  is  removed  by  prolonged  heating  at  100°. 
When  crystallised  from  alcohol  containing  25  per  cent,  of  sulphuric 
acid,  a  sulphate,  C10H18Of),2H2SO4,  which  crystallises  in  orange  needles 
melting  at  155 — 156°,  is  obtained.  The  picrate,  C25H21013N3,  forms 
orange  needles,  changes  colour  at  100°,  and  melts  and  decomposes  at 

219 —  220°.  The  base,  C19H1806,H20,  forms  small,  brownish-red  needles, 
softens  at  140 — 145°,  and  is  insoluble  in  ether  and  only  sparingly 
soluble  in  benzene.  It  cannot  be  acetylated,  but  yields  an  oxime, 
C]9H19O0N,  melting  at  132 — 136°,  and  a  phenylhydrazone,  C31H30O4N4, 
which  crystallises  from  alcohol  in  plates  and  melts  at  113 — 114°. 

When  the  hydrochloride  is  heated  with  concentrated  hydrochloric 
acid  at  150 — 180°,  it  yields  b-hydroxy-7 -heto-2-o-'ca~p-trihydroxyphenyl- 
4-methyl-\  :  4 -benzopyran  hydrochloride,  C10H12O0,H2O,HCl,  in  the  form 
of  flesh-red,  flat  needles  melting  at  288°.  The  corresponding  base, 
C16H1206,  crystallises  in  dark  brown,  slender  needles  with  a  green 
lustre ;  it  does  not  melt  below  300°,  and  is  insoluble  in  ether  or 
benzene.  J.  J.  S. 


Benzocoeroxonium  Compounds.  Eduard  Laube  (Ber.,  1906, 
39,  2245 — 2249).  —  Erythroxyanthraquinone  a-naphthol  ether  [1-a- 
naphthoxyanthraquinone\  C24H1403,  prepared  by  heating  a  mixture 
of  potassium  anthraquinone-l-sulphonate  and  potassium  a-naphthoxide 
for  eight  hours  at  150 — 160°,  separates  from  light  petroleum  in  yellow 
crystals  and  melts  at  275 — 276°.  When  warmed  with  concentrated 
sulphuric  acid,  it  forms  a  purple  solution. 

l-(3-Naphthoxyanthraquinone,  prepared  in  an  analogous  manner, 
forms  a  violet-red  solution  with  concentrated  sulphuric  acid. 


C  H  CH!  CH 

a- Benzocoeroxonium  ethyl  ether,  CO\  r’  4/C(OEt)*C^  _  l  ,  pre- 

^6H3 - O - L 

pared  by  heating  1-a-naphthoxyanthraquinone  with  70  per  c6nt. 
sulphuric  acid  at  150°,  separates  from  alcohol  in  colourless  leaflets  and 
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melts  at  197 — 198°.  The  ferrichloride,  C24H1302Cl,FeCl3,  of  the  base 
decomposes  at  240°. 

fi-Benzocoeroxonium  ethyl  ether,  CO\  6  4/C(OEt)*C^6  4 /CH, 

- O - - '-'•CH 

melts  at  193 — 194°.  The  ferrichloride  of  the  corresponding  base 

melts  at  240°. 

Acetyl-a-benzocceroxenol ,  C2GH1603,  prepared  by  reducing  benzo- 
coeroxonium  salts  by  zinc  dust  and  glacial  acetic  acid  and  then 
acetylating  the  product,  separates  from  alcohol  in  yellow  crystals. 
Acetyl- (3-benzocoeroxenol  is  brownish-yellow  and  melts  at  195 — 200°. 

By  further  reducing  the  benzocoeroxenol  compounds  with  hydriodic 
acid  a  small  amount  of  benzocceroxene  is  obtained  with  other  products. 

A.  McK. 

Aconitine  and  Aconine  from  Aconitum  Napellus.  Heinrich 
Schulze  (Arch.  Phctrm.,  1906,  244,  136 — 159,  165 — 196). — The  first 
seventeen  pages  contain  an  historical  account  of  previous  researches. 
The  results  of  the  present  research  have  already  been  published  in 
part  (Abstr.,  1905,  i,  656). 

Purified  aconitine,  melting  at  197 — 198°  and  identical  in  crystal¬ 
line  form  with  that  analysed  by  Dunstan  and  Ince  (Trans.,  1891, 
278 — 281),  was  found  to  have  a  composition  corresponding,  not  with 
the  formula  proposed  by  these  investigators  or  with  that  of  Wright,  but 
with  those  proposed  by  Freund  and  Beck,  C34H47OnN  or  C34lI45011lSr 
(Abstr.,  1894,  i,  263).  The  hydrobromide  was  obtained  crystallised 
from  a  mixture  of  alcohol  and  ether  with  |H20,  when  it  melted  and 
decomposed  at  206 — 207°,  and  also  crystallised  with  2JH20  ;  the 
a-aurichloride,  melting  at  136'5°,  crystallised  with  3H20.  Aconitine 
is  best  hydrolysed  by  heating  with  water  in  an  autoclave  under 
6 — 7  atmospheres  pressure  ;  the  yield  of  aconine  hydrochloride  was 
85  per  cent,  of  the  theoretical. 

The  tetra-acetyl  derivative  of  picraconitine  (benzoylaconine)  is  not 
different  from  the  triacetyl  derivative  of  aconitine  (acetylbenzoyl- 
aconine),  as  Dunstan  and  Carr  thought  (Trans.,  1895,  461,  462);  the 
two  substances  melt  at  207 — 208°  and  are  identical.  Aconine  does  not 
form  a  quaternary  ammonium  salt  with  methyl  iodide  or  sulphate,  or  an 
amino-oxide  with  hydrogen  peroxide.  Aconine  hydrochloride  and 
hydrobromide,  melting  at  175 — 176°  and  225°,  were  obtained  crystal¬ 
lised  with  2  and  1^H20  respectively. 

When  aconitine  is  heated  with  methyl  alcohol  at  120 — 130°,  the 
acetyl  group  is  eliminated  as  acetic  acid,  but  instead  of  picraconitine 
methylpicraconitine  is  obtained ;  the  hydrobromide  and  hydrochloride  of 
this  crystallise  each  with  3H20  and  melt  at  188 — 189°  and  190° 
respectively ;  the  base,  which  also  is  crystalline,  is  hydrolysed  to 
aconine,  benzoic  acid,  and  methyl  alcohol  when  it  is  heated  with 
a  large  excess  of  water  at  150 — 160°  for  twenty-four  hours,  the 
hydrolysis  taking  place  much  less  readily  than  in  the  case  of  aconitine, 
where  heating  for  six  hours  suffices.  When  aconitine  is  heated  with 
ethyl  alcohol,  ethylpicraconitine  is  formed,  but  in  worse  yield  than 
methylpicraconitine. 


5  s  2 
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Aconine  hydrobromide  crystallises  with  1^H20,  and  melts  and 
decomposes  at  about  225°.  With  bromine,  the  alkaloid  forms  a  per- 
bromide,  but  no  addition  or  substitution  product.  Neither  aconine 
nor  aconitine,  nor  the  tetra-acetyl  derivative  of  the  latter,  decolorises 
potassium  permanganate  rapidly  in  dilute  sulphuric  acid  solutions. 

Alkaline  permanganate  or  chromic  acid  oxidises  aconine  with 
formation  of  aldehyde,  and,  in  the  latter  case,  of  methylamine.  In  the 
former  case,  the  main  product  was  amorphous.  In  the  latter  case,  the 
main  product,  which  was  both  acid  and  basic,  could  not  be  obtained 
crystalline ;  a  portion  had  basic  properties,  and  from  this  a  crystalline 
hydrochloride,  C24HS508N,HC1  (or  C24H3708N,HC1),  with  3H20,  melting 
at  213°,  was  obtained.  C.  F.  B. 

Old  Decomposed  Cocaine  Hydrochloride.  Pierre  Breteau 
(J.  Pharm.  Chini.,  1906,  [vi],  23,  474 — 476). — In  a  sample,  obviously 
decomposed,  of  this  alkaloidal  salt  made  in  1891,  methyl  benzoate, 
benzoic  acid,  and  ecgonine  hydrochloride  were  found.  The  decomposi¬ 
tion  is  attributed  to  the  presence  of  a  small  quantity  of  water  in  the 
original  salt.  T.  A.  H. 

Derivatives  of  Caffeine  and  Reactions  of  its  Glyoxaline 
Nucleus.  Brissemoret  (Bull.  Soc.  chim.,  1906,  [iii],  35,  316 — 321). 
— When  a  mixture  of  caffeine  and  salicylic  acid  in  molecular  pro¬ 
portions  is  dissolved  in  boiling  water,  there  separates  on  cooling 
colourless,  acicular  crystals  of  the  compound  C8H10O2N4,C7H6O3.  An 
analogous  product  is  obtained  with  protocatechuic  or  gallic  acid. 

Similar  compounds  may  be  obtained  of  3  :  7-dimethylxanthine  and 
gallic  and  salicylic  acids  and  of  1  :  3-dimethylxanthine  and  gallic  acid. 

All  these  compounds  dissolve  on  adding  sodium  hydroxide  to  their 
suspensions  in  water,  and  the  bases  may  be  then  either  filtered  out  or 
dissolved  out  by  an  appropriate  solvent.  It  is  possible  to  determine 
their  composition  by  this  means.  The  author  regards  the  formation  of 
these  compounds  as  due  to  the  influence  of  the  glyoxaline  ring  in 
caffeine,  and  as  evidence  for  the  accuracy  of  this  view  points  out  that 
similar  combinations  may  be  brought  about  between  glyoxaline  itself 
and  gallic  or  salicylic  acid  and  that  each  of  these  may  be  isolated  in  a 
crystalline  condition  by  mixing  a  solution  of  the  base  in  ether 
with  a  like  solution  of  the  appropriate  acid.  T.  A.  H. 


Behaviour  of  Cotarnine  towards  Grignard’s  Reagent. 
Martin  Freund  and  Hans  Hermann  Reitz  (Ber.,  1906,  39, 
2219 — 2237.  Compare  Abstr.,  1904,  i,  187).  —  1  -Ethylhydro- 

.  .  .0*C:C(OMe)-C-CHEt-NMe  ,  ,  ., 

cotarnine,  CH2<Q  _ M  ^  ,  prepared  by  the 

action  of  magnesium  ethyl  iodide  on  cotarnine,  separates  from 


dilute  alcohol  in  rhombic  pyramids  and  melts  at  59 — 60°.  Its 
hydrochloride  crystallises  in  needles  and  melts  at  215 — 216°;  its 


dichromate  crystallises  in  rhombic  plates,  whilst  its  methiodide  separates 
from  alcohol  in  hexagonal  plates  and  melts  at  188 — 189°.  The  5- 
bromo  derivative,  C14H1803NBr,  separates  from  light  petroleum  in 
octagonal  plates  and  melts  at  104°;  the  orientation  of  the  bromine 


atom  as  indicated  is  correct,  since  the  same  compound  is  formed  when 
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magnesium  ethyl  iodide  acts  on  bromocotarnine.  When  a-ethyl- 
cotarnine  is  oxidised  with  hydrogen  peroxide,  it  is  converted  into  the 
corresponding  amino-oxide,  the  platinichloride  of  which, 
(CuH1!,04N)!,H2Pt01„, 
forms  tetragonal  plates  and  melts  at  196 — 197°. 

Attempts  to  prepare  methoxyl  derivatives  of  benzyl  a-hydro- 
cotarnine  by  the  action  of  magnesium  alkyl  halides  on  cyanocotarnine 
failed ;  when  magnesium  ethyl  iodide,  for  example,  acts  on  cyano¬ 
cotarnine,  ethyl  hydrocotarnine  is  produced,  a  result  which  indicates 
that  the  probable  formula  for  cyanocotarnine  is 

0*C:C(0Me)‘C  •  CH:  NMe*CN 

2S3-c:ch — c-ch2*ch2 

1  -Propylhydrocotcirnine,  C15H9]03N,  prepared  by  the  action  of 
magnesium  propyl  iodide  on  cotarnine,  separates  from  light  petroleum 
in  tetragonal  pyramids  and  melts  at  66 — 67°.  Its  hydriodide, 

c15h31o3n,hi, 

forms  rhombic  plates  and  melts  at  165 — 166°.  Its  methiodide, 

C15H8103N.MeI, 

separates  from  alcohol  in  tetragonal  crystals  and  melts  at  165—166°. 

1-iso Propylhydrocotarnine  liydriodide ,  C15H3103N,III,  separates  from 
alcohol  in  rhombic  plates  and  melts  at  196 — 197°.  a-iso Propylhydro¬ 
cotarnine  methiodide  separates  from  alcohol  in  needles  and  melts  at 
144—145°. 

1-iso Butylhydrocotarnine,  Cl6H2303N,  separates  from  light  petroleum 
in  tetragonal  pyramids  and  melts  at  46 — 47°.  Its  hydrochloride 
separates  from  water  in  octagonal  crystals  and  melts  at  217 — 218°  ; 
its  platinichloride  melts  and  decomposes  at  208 — 209° ;  its  hydro - 
bromide  melts  at  205 — 206° ;  its  methiodide  separates  from  alcohol  in 
hexagonal  plates  and  melts  at  189 — 190°. 

When  1-methylhydrocotarnine  is  oxidised  by  hydrogen  peroxide,  it 
forms  an  amino-oxide,  the  platinichloride  of  which, 
(^i3H1704N)2,H2PtCl6, 

crystallises  from  dilute  alcohol  in  plates  and  melts  at  198°,  whilst  the 
corresponding  hydriodide  melts  at  116°. 

1  -Phenylhydrocotarnine,  C1SH1903N,  prepared  from  magnesium 
phenyl  iodide  and  cotarnine  cyanide,  separates  from  light  petroleum 
in  pyramids  and  melts  at  97 — 98°.  It  may  also  be  prepared  from 
cotarnine  hydrochloride  and  magnesium  phenyl  iodide. 

l-p-Methoxylpkenylhydrocotarnine,  C1E)H2104N,  is  a  viscid  oil. 

\-a-Naphthylhydrocotarnine,  C22H2103N,  melts  at  120 — 122°;  its 
hydrobromide  separates  from  dilute  alcohol  in  cubes  and  molts  at 
253°. 


1  -Benzylhydrocotarnine,  C19H2103N,  separates  from  light  petrol¬ 
eum  in  rhombic  plates  and  melts  at  70°.  Its  hydriodide  separates 
from  alcohol  in  plates  and  melts  at  217 — 218°. 

Di-hydrocotar  nine, 


QJJ  <^6H(02.CH2)(0Me)\,Q H*CH<C^6 ^(^2,^hf2)(OMe)'v>Qjj 

Ui±2\CH2 - NMe/lM  - CH2-^U±±2’ 

prepared  by  the  action  of  magnesium  acetylene  tetrabromide  on 
cotarnine,  crystallises  from  water  in  rhomboliedra  and  melts  at 
163 — 164°.  The  hydrobromide,  C24H2806N2,2HBr,2H20,  crystallises 
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from  water  in  rhombic  needles  and,  when  dehydrated,  melts  at 

233 —  234°;  the  hydrochloride ,  C24H2806N2,2HC1,2H20,  separates  from 
water  in  silky,  rhombic  leaflets  and  melts  at  231 — 232°;  the  hydriodide , 
Cg.HogOgNg, 2HI,  separates  from  alcohol  in  needles  and  melts  at 

234 —  235°.  The  hydrogen  sulphate ,  C24H2806N2,2H2S04,2H20,  crystal¬ 
lises  from  water  in  pyramids  and  melts  and  decomposes  at  236 — -237° ; 
the  methiodide,  C24H2g06N2,MeI,  crystallises  from  water  in  needles  and 
melts  at  233 — 234°. 

Di-hydrocotarnine  may  also  he  obtained  by  the  action  on  cotarnine 
of  the  magnesium  compounds  of  alkyl  iodides,  methylene  chloride, 
benzylidene  chloride,  ethylene  bromide,  and  piperonyl  chloride  re¬ 
spectively. 

■p-Cyanobenzyl  iodide,  prepared  by  the  action  of  potassium  iodide  on 
jt?-cyanobenzyl  chloride,  separates  from  alcohol  in  needles  and  melts  at 
143 — 144°.  It  does  not  form  a  magnesium  compound. 

The  physiological  action  of  a  number  of  the  compounds  described  has 
been  tested.  A.  McK. 

Conversion  of  Bphedrine  into  i//-Ephedrine.  Ernst  Schmidt 
(Arch.  Pharm.,  1906, 244,  239 — 240.  Compare  Abstr.,  1904,  i,  769). — 
A  much  better  yield  of  i//-ephedrine  is  obtained  by  heating  ephedrine 
hydrochloride  with  ten  times  its  weight  of  25  per  cent,  hydrochloric  acid 
for  twelve  hours  in  the  water-bath.  Even  then  the  conversion  is  not 
complete ;  it  seems  that  equilibrium  is  reached  between  the  two 
substances.  C.  F.  B. 

Tetrathiocyanodipyridinechromium  Salts."  Paul  Pfeiffer 
and  W.  Osann  (Per.,  1906,  39,  2115 — 2125). — Pyridinium  tetrathio- 
cyanodipyridinechromiates. — When  dry  potassium  or  ammonium  chromo- 
thiocyanate  is  heated  on  the  water-bath  with  anhydrous  pyridine  for 
four  hours,  a  substance  is  obtained  which  separates  from  a  small 
quantity  of  hot  pyridine  in  glistening,  dark  red,  prismatic  crystals, 
stable  in  the  air ;  it  corresponds  with  the  formula 
Cr(SCN)3,HSCN,4C5NH5, 

but  does  not  give  a  coloration  with  ferric  chloride.  At  100°  it  loses 
1  mol.  C5NH5,  yielding  a  substance,  Cr(SCN)3,HSCN,3C5NH5,  which 
again  takes  up  1  mol.  C5H5N  by  crystallisation  from  this  solvent. 
Sand  and  Burger’s  formula  (this  vol.,  i,  487)  is  rejected,  and  arguments 
are  advanced  in  favour  of  regarding  the  substance 
Cr(SCN)3,HSCN,3C6NH5 

as  the  normal  additive  compound  of  1  mol.  C5H5N  and  the  acid 
[Cr(C5NH5)2(SCN)4]H ;  the  substance  Cr(SCN)3,HSCN,4C5NH5  is 
regarded  as  belonging  to  the  class  of  the  anomalous  ammonium  salts 
(compare  Werner,  Abstr.,  1903,  i,  234).  When  either  of  the  com¬ 
pounds  suspended  in  cold  water  is  treated  with  chlorine,  a  dihydroxylo- 
chloride,  [Cr(C5NH5)2(OH2)2(OH)2]Cl,  is  obtained;  potassium  hydroxide 
eliminates  the  pyridine,  and  by  subsequent  treatment  with  concentrated 
hydrochloric  acid  pure  tetra-aquodipyridinechromium  chloride  is 
obtained. 

Potassium  tetrathiocyanodipyridinechromiate, 

Cr(C5NH5)2(SC^)4]K,2H20, 
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is  the  chief  product  of  the  reaction  between  anhydrous  pyridine  and 
potassium  chromothiocyanate  ;  after  crystallisation  from  hot  water,  it 
is  obtained  as  a  stable,  red  powder.  It  can  also  be  crystallised  from 
aniline  or  quinoline,  does  not  react  with  ferric  chloride,  and  is 
decomposed  by  chlorine  in  the  presence  of  cold  water  with  the  forma¬ 
tion,  ultimately,  of  tetra-aquodipyridinechromium  chloride.  When  the 
dried  substance  is  crystallised  from  pyridine,  an  additive  compound , 
[Cr(C5NH5)2(SCN)4]K,4C5NH5,  is  obtained  in  the  form  of  transparent, 
red  crystals,  which  quickly  effloresce  in  air,  but  not  in  an  atmosphere 
of  pyridine.  Sodium  chromothiocyanate  yields  similar  compounds, 
[Cr(C5NH5)2(SCN)4]Na,3H20  and  [Cr(C5NH5)2(SCN)4]Na,4C5NH5.  . 

The  4C5NH5  in  these  additive  compounds  is  regarded  as  being 
in  combination  with  the  alkali  metal  (compare  Rosenheim  and 
Lbwenstamm,  Abstr.,  1903,  i,  325).  C.  S. 

Halogen  Compounds  of  Molybdenum  and  Tungsten.  II. 

Arthur  Rosenheim  and  Morduch  Koss  (Zeit.  anorg.  Chem.,  1906,49, 
148 — 156.  Compare  Abstr.,  1905,  ii,  717 ;  Weinlandand  Knoll,  Abstr., 
1905,  ii,  323  ;  Sand  and  Burger,  Abstr.,  1905,  i,  923  j  Hofmann  and  von 
der  Heide,  Abstr.,  1896,  ii,  605).— When  molybdenum  trioxide,  Mo03,  is 
added  in  excess  to  a  10  per  cent,  aqueous  solution  of  thiocyanic  acid 
and  the  mixture  boiled  and  filtered,  a  deep  red  solution  is  obtained, 
from  which,  on  the  careful  addition  of  pyridine, 
Mo(OH)2(SCN)3,2C5H5N 

can  be  isolated  in  the  form  of  brownish-red  needles.  It  is  thus  shown 
that,  contrary  to  the  generally  accepted  view,  sexa valent  molybdenum 
can  be  reduced  to  the  quinquevalent  state  by  boiling  with  thiocyanic 
acid  alone.  The  corresponding  quinoline  compound, 
Mo(OH)2(SCN)3,2C9H7N, 

prepared  in  an  analogous  manner,  crystallises  from  absolute  alcohol  in 
dark,  reddish-brown  needles.  From  a  solution  of  the  pyridine  com¬ 
pound  in  excess  of  thiocyanic  acid,  the  compound , 
H2Mo(OH)2(SCN)5,C5H5N, 

was  obtained  in  black,  lustrous,  rhombic  crystals,  readily  decomposed 
by  water. 

When  either  of  the  pyridine  compounds  is  boiled  with  concentrated 
hydrogen  chloride  until  all  the  thiocyanic  acid  is  driven  off,  dipyridine- 
pentachloromolybdite,  H2MoCl5,2C5H5N,  is  obtained  in  light  green 
needles.  The  three  bromides,  H2Mo(OH)2Br5,2C5H5N,2H20, 
HMo(OH)2Br4,C5H5N,  and  H2Mo(OH)2Br5,2C9H7N,  recently  described 
by  Weinland  and  Knoll  ( loc .  cit.),  were  also  prepared  and  analysed  ;  the 
formulae  ascribed  to  them  differ  slightly  from  those  found  by  their 
discoverers. 

Concentrated  hydriodic  acid  exerts  a  reducing  action  on  both  the 
pyridine  and  quinoline  compounds  ;  from  the  respective  solutions  the 
compounds  H5Mo2I13,5C5H5N  and  H3Mo2OI9,3C9H7N,  containing 
quadrivalent  molybdenum,  were  isolated  in  the  form  of  black,  lustrous 
needles. 

From  an  aqueous  solution  of  the  compound 
Mo(OH)2(SCN)3,2C5H5N 

and  excess  of  potassium  cyanide,  a  compound ,  K5Mo(OH)2(CK)8,  was 


604 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


obtained  in  yellow  plates.  With  a  large  excess  of  potassium 
cyanide,  the  compounds  K4MoO2(CN)4,10H2O,  in  violet-red  crystals, 
and  K4Mo02(CN)4,5H20,  already  described  by  Hofmann  and  von  der 
Heide  (loc.  cit.),  were  obtained,  as  well  as  a  new  compound, 
K3Mo(OH)2(CN)fi, 

which  forms  deep  blue  needles.  G.  S. 


Quinoline  Hydrochloride.  Action  of  Acid  Chlorides  on 
Quinoline.  Oskar  Eckstein  ( Ber .,  1906,  39,  2135 — 2138). — 
Quinoline  hydrochloride,  prepared  by  the  action  of  benzoyl  chloride  or 
of  acetyl  chloride  on  quinoline  in  the  presence  of  traces  of  water,  has 
the  formula  (C9NH7,HC1)2,H20,  the  melting  point  of  which  agrees 
with  that  recorded  in  the  literature,  namely,  94°;  anhydrous  quinoline 
hydrochloride,  however,  melts  at  134°,  whilst  its  platinichloride  forms 
prisms  and  melts  at  227'5°.  Its  hydrogen  chloride  additive  compound, 
(C9NH7,HC1)2,HC1,  prepared  by  passing  a  current  of  dry  hydrogen 
chloride  into  an  ethereal  solution  of  quinoline,  melts  at  82°. 

In  Einhorn  and  Holland’s  acylation  method,  whereby  the  acylation 
of  a  given  compound  is  conducted  by  the  action  of  an  acid  chloride  on 
its  solution  in  a  tertiary  base,  the  assumption  that  an  additive 
compound  is  formed  from  the  acid  chloride  and  the  tertiary  base  has 
been  adduced  by  Einhorn  and  others.  The  author  describes  the 
additive  compounds  which  acetyl  chloride  and  benzoyl  chloride 
respectively  form  with  quinoline. 

The  compound,  C9NH7,AcC1,  prepared  by  allowing  a  dry  ethereal 
solution  of  quinoline  and  acetyl  chloride  to  remain  at  a  low  temperature 
for  a  considerable  time,  forms  colourless  crystals,  is  unstable  and 
deliquescent,  being  readily  decomposed  into  quinoline  and  acetyl 
chloride. 

The  compound,  C9NH7,BzC1,  prepared  in  an  analogous  manner,  boils 
at  105°  under  12  mm.  pressure,  is  hygroscopic,  and  assumes  a  dark  red 
tint  on  exposure  to  air.  When  acted  on  by  water  it  forms  benzoic 
anhydride,  benzoyl  chloride,  quinoline,  and  quinoline  hydrochloride. 

A.  McK. 


Kynurine  Ethers.  Hans  Meyer  ( Monalsh .,  1906,  27,  255 — 266). 
Compare  this  vol.,  i,  108;  Wenzel,  Abstr.,  1895,  i,  70). — The  action 
of  sodium  methoxide  on  4-chloroquinoline  in  methyl-alcoholic  solution 
at  the  ordinary  temperature  for  seventeen  days,  or  at  130°  for  one 

hour,  leads  to  the  formation  of  A-methoxyquinoline,  C6H4<^__j^f! 

which  solidifies  in  a  freezing  mixture,  melts  at  31°,  commences  to  boil 
at  245°,  and  on  continued  distillation  is  converted  partially  into  the 
i//-methyl  ether,  the  mixture  boiling  above  360°.  The  methoxyquinoline 
is  soluble  in  ether  but  insoluble  in  water.  The  mercurichloride, 
C10H9ON,HHgCl3,  crystallises  in  long,  white  needles,  melts  and 
decomposes  at  188 — 190°,  and  is  stable  towards  light;  the  platini¬ 
chloride  forms  almost  colourless,  delicate,  glistening  scales,  and  melts 
and  decomposes  at  227 — 228°;  the  aurichloride,  C10H9ON,HAuCl4, 
forms  small,  lemon-yellow  crystals  and  melts  and  decomposes  at 
196—197°. 
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When  heated  at  300 — 310°,  4-methoxyquinoline  is  converted  com- 

QQ _ CH 

pletely  into  the  i p-methyl  ether ,  CcH4<^^  jj^.,  which ,  when  crystal¬ 
lised  from  water,  melts  at  about  90°  and  loses  water  at  110°;  the 
anhydrous  substance  melts  at  143°  and  is  soluble  in  water  or  benzene, 
but  is  insoluble  in  ether.  When  evaporated  with  hydrochloric  acid,  it 
is  converted  into  Icynurine  methochloride,  which  crystallises  in  delicate 
needles  and  melts  at  about  178°.  The  aurichloride  forms  small,  light 
yellow  needles  and  melts  at  168 — 170°;  th e  platinichloride  crystallises 
in  orange-yellow  needles  and  melts  and  decomposes  at  212°;  the 
crystalline  mercurichloride  melts  at  178°. 

Wenzel’s  ethylkynurine  ( loc .  cit.)  is  4-ethoxyquinoline  and  not  the 
i^-ethyl  ether,  as  it  yields  ethyl  iodide,  although  slowly,  when  boiled 
with  hydriodic  acid  of  sp.  gr.  T7.  When  heated  at  about  360°,  it 

QQ _ QJJ 

changes  into  the  j^-ethyl  ether,  C6H4<Y  n  which  was  isolated  as 

.N  Et*CH 

the  aurichloride .  This  crystallises  in  sheaves  of  lemon-yellow  needles 
and  melts  and  decomposes  at  155°.  G.  Y. 

Quinaldinic  [Quinoline-2 -carboxylic]  Acid.  Emil  Besthorn 
and  Jos.  Ibele  ( Ber .,  1906,  39,  2329 — 2334.  Compare  Abstr.,  1905, 
i,  612;  Meyer,  ibid.,  i,  155,  666). — Quinoline-2-carboxylic  acid,  pre¬ 
pared- by  Koenigs’ method  (Abstr.,  1899,  i,  389),  melts  and  decomposes 
at  156°.  The  authors  have  repeated  the  preparation  of  the  chloride 
and  have  again  obtained  the  substance  melting  at  97 — 98°  by  using 
freshly  prepared  thionyl  chloride;  if  recovered  thionyl  chloride  is 
employed,  the  reaction  follows  another  course  (compare  Meyer,  loc.  cit.). 
The  methyl  ester  melts  at  85°  and  the  amide  at  132 — 133°. 

When  quinoline-2 -carboxylic  acid  is  nitrated  at  60 — 70°  with  con¬ 
centrated  sulphuric  and  nitric  acids,  a  mixture  of  two  mononitro¬ 
compounds  is  obtained,  which  is  separated  by  means  of  their  barium 
salts.  b-Nitroquinoline-2-carboxylic  acid  melts  and  decomposes  at 
203°,  the  8-?ii£ro-compound  at  177°.  The  constitutions  are  determined 
by  heating  them  above  their  melting  points,  when  carbon  dioxide  is 
evolved  and  5-nitro-  and  8-nitro-quinoline  respectively  are  obtained. 

C.  S. 

Nitro-  and  Amino-derivatives  of  a-Naphthaquinoline  and 
their  Oxidation  to  Quinoline-7  :  8-dicarboxylic  Acid.  Budolf 
Haid  ( Monatsh .,  1906,  27,  315 — 340). — The  two  nitro-derivatives  of 
a-naphthaquinoline  described  by  Claus  and  Imhoff  (Abstr.,  1898,  i, 
333)  were  mixtures.  On  repeating  the  nitration  under  the  same  con¬ 
ditions  and  fractionally  crystallising  the  product  from  alcohol  and 
benzene,  the  author  obtained  four  nitro-a-naphthaquinolines.  Two 
of  these,  melting  at  175°  and  230°  respectively,  and  constituting 
together  90  per  cent,  of  the  product,  have  the  nitro-group  in  position 
7,  8,  9,  or  10,  as  on  reduction  and  oxidation  both  yield  quinoline-7  :  8- 
dicarboxylic  acid. 

Nitro-a-naphthaquinoline,  C13H8N'K02,  melting  at  230°,  crystallises 
in  glistening,  yellow  needles,  or  in  aggregates  of  transparent  plates 
which  change  slowly  into  the  yellow  needles.  The  hydrochloride 
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crystallises  in  white  needles  and  melts  at  245 — 250° ;  the  nitrate , 
C13H802N2,H  N 03,  forms  slightly  yellow,  strongly  refracting  needles 
or  stout  prisms  and  melts  at  220°  ;  the  sulphate  crystallises  in  glisten¬ 
ing  needles  and  melts  at  243°.  When  reduced  with  stannous  chloride 
and  hydrochloric  acid,  it  yields  an  amino-a-naphthaquinoline, 

c13h8n-nh2, 

which  crystallises  from  alcohol  in  thin,  colourless,  transparent,  brittle 
leaflets  or  rhombic  plates  and  melts  at  151°.  The  hydrochloride 
forms  white  prisms,  commences  to  decompose  at  215°,  and  dissolves  in 
water,  forming  a  blood-red  solution  which  has  an  acid  reaction. 

Nitro-a-naphthaquinoline,  C13H802N2,  melting  at  175°,  crystallises 
from  alcohol  in  spherical  aggregates  of  long,  thin,  yellow,  glistening 
needles.  The  hydrochloride  crystallises  in  yellow  prisms  and  melts  and 
decomposes  at  220 — 221°;  the  nitrate  forms  long  needles  and  melts 
and  decomposes  at  193°.  When  reduced  with  stannous  chloride  and 
hydrochloric  acid,  the  nitro-compound  yields  an  amino-a-naphtha¬ 
quinoline,  which  crystallises  in  aggregates  of  yellow  leaflets  and  melts 
at  175°  j  the  hydrochloride  crystallises  in  long,  white,  silky  needles  and 
commences  to  decompose  at  230°. 

Nitro-a-naphthaquinoline,  meltiDg  at  166°,  crystallises  from  alcohol 
in  white  needles  or  leaflets.  The  hydrochloride  forms  long,  delicate, 
white  needles  and  loses  hydrogen  chloride  above  100°;  the  nitrate 
forms  yellow  needles,  commences  to  decompose  at  125°,  and  is  melted 
at  150°. 

Nitro-a-naphthaquinoline,  melting  at  155°,  crystallises  in  long, 
yellow,  glistening  needles  and  is  readily  soluble  in  alcohol  or  benzene. 
The  hydrochloride  forms  yellow,  strongly  refracting  needles  and  melts 
and  decomposes  at  210 — 211°;  the  nitrate  forms  yellow,  strongly 
refracting  needles  and  melts  at  178°. 

Quinoline -7  : 8 -dicarboxylic  acid,  CuH704N,H20,  prepared  by  the 
oxidation  of  the  above  amino-a-naphthaquinolines  with  dilute 
potassium  permanganate  in  dilute  sulphuric  acid  solution  cooled  by 
ice,  crystallises  in  stellate  aggregates  of  microscopic  prisms,  melts  and 
decomposes  at  206 — 207°,  and  yields  an  odour  of  quinoline  when  sub¬ 
limed.  The  hydrochloride  crystallises  in  long  prisms  and  melts  and 
decomposes  at  212° ;  the  sodium  hydrogen  (  +  3H20),  acid  copper,  normal 
copper  (  +  §H20),  nickel,  lead,  and  silver  salts  are  described. 

The  amine  melting  at  175°  yields  on  oxidation,  together  with 
quinoline-7  :  8-dicarboxylic  acid,  an  amorphous  product  which  is  prob¬ 
ably  a-phenylpyridinedicarboxylic  acid.  G.  Y. 

Quinonaphthalone.  Alexander  Eibner  and  M.  Lobering  ( Ber ., 
1906,  39,  2215 — 2218.  Compare  Eibner,  Abstr.,  1904,  i,  1049). — - 
s-Quinonaphthalone,  C22H1302N,  prepared  by  heating  1  : 8-naphthalic 
anhydride  with  2-methylquinoline  and  zinc  chloride  at  210°,  forms  long, 
matted,  greenish-yellow  needles,  melts  at  261°,  is  readily  soluble  in 
chloroform  or  glacial  acetic  acid,  and  forms  traces  of  an  unstable,  dark 
red  compound  with  aniline.  The  sodium  derivative,  C22H1202N]Sa, 
crystallises  from  alcohol  in  sheaves  of  yellowish-red  needles  and  is 
decomposed  by  dilute  mineral  acids  or  much  water.  The  action  of 
bromine  on  quinonaphthalone  in  chloroform  solution  at  50 — 60°  leads 
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to  the  formation  of  a  perbromide,  C22H1202NBr4,  which  crystallises  in 
small,  glistening,  orange-yellow  leaflets,  melts  and  loses  bromine  at 
239°,  decomposes  when  recrystallised  from  chloroform,  and  yields 
quinonaphthalone  when  treated  with  alcohol,  water,  or  ammonia.  The 
perbromide,  C22H1202NBr6,  formed  by  the  action  of  an  excess  of  bromine 
on  quinonaphthalone  in  cold  chloroform  solution,  crystallises  in  long, 
matted,  yellowish-brown  needles,  and  when  heated  with  water  yields  a 
mcmo&rcnno-derivative,  which  crystallises  in  white  leaflets,  becomes 
yellow,  and  yields  quinonaphthalone  when  recrystallised  (compare 
Eibner  and  Merkel,  Abstr.,  1902,  i,  494). 

as -Quinonaphthaline,  C22H14ON2,  prepared  by  heating  naphthalimide 
with  2-methylquinoline  and  zinc  chloride  at  180°,  crystallises  in  long, 
orange-red  needles,  melts  at  235°,  is  only  sparingly  soluble  in  alcohol, 
ether,  or  light  petroleum, and  with  bromine  in  chloroform  solution  forms 
a  bromo- derivative,  which  crystallises  in  light  brown  needles  and 
forms  a  blood-red  precipitate  with  diazonium  chloride  in  sodium 
hydroxide  solution. 

as-Quinonaphthalone,  as-quinophthaline,  and  as-quinonaphthaline 
decolorise  potassium  permanganate  rapidly  in  cold  acetone  solution, 
whereas  s-quinophthalone  and  s-quinonapKthalone  give  a  red  colora¬ 
tion  with  potassium  permanganate,  which  is  decolorised  only  on  pro¬ 
longed  heating.  The  action  of  the  s-  as  also  of  the  as-compounds  on 
potassium  permanganate  is  accelerated  by  the  presence  of  sodium  carb¬ 
onate.  G.  Y. 

Influence  of  Nuclear  Substituents  on  the  Shade  of  Mala¬ 
chite-green.  Emilio  Noelting  and  Paul  Gerlinger  ( Ber .,  1906, 
39,  2041 — 2053). — E.  and  O.  Fischer  have  already  shown  that  a  nitro- 
substituent  in  the  para  position  produces  a  yellower  shade  of  green, 
but  in  the  ortho-position  a  bluer  shade,  and  that  it  is  practically  with¬ 
out  effect  in  the  meta-position.  Similar  generalisations  hold  good  with 
respect  to  methyl,  chlorine,  and  methoxyl,  chlorine  producing  the 
greatest  effect  and  methoxyl  the  least.  p'p" -Tetramethyldiamino-o" - 
methyltriphenylviethane,  C6H3Me*CH(C6Hs'NMe2)2,  is  most  readily  pre¬ 
pared  (95  per  cent,  yield)  by  condensing  o-tolualdehyde  with  dimethyl- 
aniline,  and  may  also  be  obtained,  although  not  in  a  crystalline  form, 
by  eliminating  the  amino-group  from  the  condensation  product  of 
Michler’s  hydrol  and  m-toluidine,  or  by  the  action  of  phosphorus  oxy¬ 
chloride  on  o-toluic  acid  and  dimethylaniline.  It  crystallises  from 
alcohol  in  glistening  needles,  melts  at  102 — 103°,  and  when  oxidised 
with  lead  peroxide  and  hydrochloric  acid  yields  a  dye,  the  additive  com¬ 
pound  of  which,  with  zinc  chloride,  forms  green  crystals  with  a  bronze 
lustre  and  yields  blue  solutions.  The  sulphonic  acid  of  the  leuco-com- 
pound  yields  a  barium  salt,  (C24H2703N2S)2Ba,8H20,  in  the  form  of 
soft,  glistening  plates,  which  readily  turn  green  on  exposure  to  the 
air. 

The  corresponding  p'p"  -  tetramethyldiamino  -  m'"  -  methyltriphenyl- 
methane,  obtained  from  m-tolualdehyde,  crystallises  from  alcohol  in 
colourless  needles  and  melts  at  84 — 85°.  When  oxidised,  it  yields  a 
copper-red  dye,  but  the  aqueous  solutions  are  bluish-green  and  so  impart 
a  blue  colour  to  fabrics.  The  yA'-methyl  derivative  (Hanzlik  and  Bianchi, 
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Abstr,,  1899,  i,  597)  yields  an  oxidation  product  which  dyes  yellowish- 
green.  The  leuco-compound  yields  a  sulphonic  acid,  the  sodium  salt 
of  which,  C24H27N2*S03Na,2JII20,  when  oxidised  yields  a  dye  which 
imparts  the  same  colour  to  a  fabric  as  the  non-sulphonated  dye.  The 
2:3:  6-trimethyl  derivative,  C6H2Me3,CH(C6H4*NMe2)2,  prepared  by 
eliminating  the  amino-group  from  aminotetramethyldiaminotri- 
methyltriphenylmethane  (Abstr.,  1892,  187),  has  not  been  obtained  in 
a  crystalline  form.  When  oxidised  it  yields  a  dark  red  dye  which  dis¬ 
solves  in  water  to  a  blue  solution.  o'"-Chloro-j9p"-tetramethyldiamino- 
triphenylmethane  crystallises  from  alcohol  or  toluene  in  glistening 
needles,  melts  at  145 — 146°,  and  on  oxidation  yields  Geigy’s 
setocyanin.  The  zincochloride  dyes  a  greenish-blue.  The  sulphonic 
acid  of  the  leuco-compound  yields  a  calcium  salt, 
(C23H24N2Cl-S03)2Ca,llH20, 

which  crystallises  from  water  in  glistening  needles.  When  oxidised  it 
yields  a  product  which  dyes  blue. 

The  m'"-cMoro-derivative,  when  crystallised  from  alcohol  mixed  with  a 
little  zinc  dust,  forms  colourless  needles,  melts  at  112°,  and  dissolves 
readily  in  most  organic  solvents.  The  jo"'-chloro-derivative  melts  at 
98 — 99°,  and  not  at  142 — 143°  as  stated  by  Kaeswurm  (Abstr., 
1886,  552). 

p'p" -Tetramethyldiamino-o’" -methoxytriphenylmethane,  obtained  by 
condensing  dimethylaniline  and  the  methyl  ether  of  salicylaldehyde 
with  alcoholic  hydrochloric  acid,  crystallises  from  alcohol  in  glistening 
needles,  melts  at  146°,  and  is  only  sparingly  soluble  in  ether.  The 
sodium  salt  of  the  sulphonic  acid  crystallises  in  glistening  plates,  and 
the  ammonium  salt,  C94H270N2*S03NH4,H20,  in  slender  needles. 
The  m '"-methoxyleucomaluchite-green  forms  glistening  plates  melting  at 
123°  and  is  fairly  readily  soluble  in  alcohol  or  ether.  The  isomeric 
p"-methoxy-compoxmd  melts  at  105°  and  dissolves  readily  in  most 
organic  solvents.  The  barium  salt  of  the  sulphonic  acid, 
(C2(H!,ON!-S03)!Ba.7HsO, 

and  the  sodium  salt,  C24H270iV2*S03Na,8H20,  have  been  analysed. 

A  small  amount  of  p  p" -tetramehyldiaminotriphenylmethane-Z'" ■  sul¬ 
phonic  acid  has  been  obtained  by  oxidising  the  corresponding  sulpbinic 
acid,  prepared  by  the  action  of  sulphur  dioxide  and  copper  powder  on 
diazotised  m'"-aminoleucomalachite-green.  When  oxidised  it  yields  a 
green  dye  similar  to  malachite-green.  J.  J.  S. 

Derivatives  of  3-Hydroxy-l-phenyl-5-pyrazolone.  Max  Con¬ 
rad  and  A.  Zart  (Aer.,  1906,  39,  2282 — 2288.  Compare  Michaelis 
and  Burmeister,  Abstr.,  1892,  1004  ;  1899,  i,  233). — 3-Hydroxy- 
1 -phenyl-5 -pyrazolone  can  be  prepared  directly,  in  64  per  cent,  yield 
from  sodium,  ethyl  malonate,  and  phenylhydrazine  in  alcoholic  solu¬ 
tion  ;  after  removal  of  the  alcohol,  the  residue  is  heated  at  110 — 120° 
for  twelve  hours,  cooled,  dissolved  in  water,  and,  after  extraction  with 
ether,  the  aqueous  portion  is  acidified  and  the  precipitate  recrystallised. 

4:-Amino-3-hydroxy-\-phenyl-5-pyrazolone,  obtained  by  reducing  the 
nitroso-compound  (Michaelis,  loc.  cit.)  with  ammonium  sulphide  at 
30 — 40°,  is  a  yellow  substance  which  decomposes  at  320°  and  is 
insoluble  in  acids. 
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Z-Hydroxy-X-phenylA  :  i-diethyl-5-pyrazolone,  obtained  as  above  from 
ethyl  diethyl malonate,  crystallises  in  long,  prismatic  needles,  melts  at 
114 — 115°,  and  can  be  heated  in  alkaline  solution  for  a  long  time 
without  decomposition. 

3-Methoxy-\-phenylA  :  ^.-diethyl-5 -pyrazolone ,  obtained  from  an  alka¬ 
line  solution  of  the  preceding  compound  and  methyl  sulphate,  forms 
pearly  leaflets,  melts  at  94 — 95°,  and  is  soluble  after  long  boiling  in 
aqueous  solutions  of  alkali  hydroxides,  from  which  sulphuric  acid 
precipitates  the  unchanged  substance  in  crystals  containing  2H20  and 
melting  completely  at  166°.  Of  the  2HaO,  1  mol.  is  water  of 
crystallisation,  the  other  of  constitution.  Sodium  hydroxide  neither 
hydrolyses  the  compound  nor  breaks  the  ring  (compare  Michaelis 
(loc.  cit.). 

3-Acetoxy-l-phenyl-4:  :  4:-diethyl-5-pyrazolone  melts  at  97°,  and  the 
corresponding  benzoyl  derivative  at  110°. 

Z-IIydo’oxy-X-phenyl-i  :  ^-dip'opyl-5-pyrazolone,  obtained  in  similar 
manner  to  the  diethyl  compound,  forms  short  prisms  and  melts  at 
103 — 105°;  dipropylmalonic  acid  phenylhy  dr  azide, 
C02H«CPr2-C0-NH-NHPh, 

which  occurs  as  a  by-product,  melts  at  148°  evolving  carbon  dioxide. 


3  -  Hydroxy- 1  -phenyl -  5  -pyrazolonimide, 


N*NPh 

u  >c:nh, 


OH-OCH 


ob¬ 


tained  from  sodium  ethoxide,  phenylhydrazine,  and  ethyl  cyanoacetate, 
crystallises  in  prisms,  melts  at  219°,  and  is  soluble  in  mineral  acids  or 
in  alkalis.  By  treatment  with  sodium  nitrite  and  dilute  acetic  acid,  a 
quantitative  yield  of  the  isoni£roso-compound  is  obtained,  which  melts 
and  decomposes  at  223°. 

3- Ilydroxy-X -phenyl-i  :  i-diethyl-5-pyrazolonimide, obt&ined-hom  ethyl 
cyanodiethylacetate,  separates  from  hot  water  in  crystals  containing 
2H20,  melts  at  211 — 213°,  and  is  not  changed  by  boiling  dilute 
mineral  acids.  C.  S. 


Oxidation  of  Naphthaphenazine  by  Chromic  Acid.  II.  Otto 
Fischer  and  Erich  Schindler  (Ber.,  1906,  39,  2238 — 2244.  Com¬ 
pare  Abstr.,  1904,  i,  111). — A  convenient  method  of  preparing  diketo- 
naphthaphenazine  by  the  oxidation  of  naphthaphenazine  by  chromic 
acid  is  described. 


Uydroxyphenylquinoxalinecarboxylic  acid, 


(>  — rw 


-C'C02H 


is  one  of  the  products  obtained  by  boiling  diketonaphthaphenazine 
with  a  concentrated  aqueous  solution  of  sodium  hydroxide ;  crystal¬ 
lises  in  silvery,  flat  prisms  or  leaflets,  is  easily  soluble  in  hot  water, 
and  melts  at  237°,  water  being  eliminated  and  the  stable  lactone 
formed.  Its  solution  in  concentrated  sulphuric  acid  is  yellow.  Its 
barium  salt  forms  silky  needles.  Its  lactone,  C15H802lSr2,  formed  by 
heating  the  acid  either  alone  or  with  glacial  acetic  acid  or  acetic 
anhydride,  exhibits  dimorphism,  separating  from  benzene  or  acetone 
in  prisms,  which  are  gradually  transformed  into  hexagonal  crystals  ;  it 
melts  at  207—208°. 

The  lactone  may  also  be  formed  directly  from  diketonaphtha¬ 
phenazine  by  oxidising  it,  under  the  conditions  described,  with  chromic 
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acid. 


Ketoindenephenazine , 


c6h4< 


n-c — c:ch-ch 

I  II  I  II  , 

N-OCO-CICH-CH’ 


formed  as  a 


by-product  in  the  preceding  reaction,  separates  from  glacial  acetic  acid 
in  yellow  prisms  and  melts  at  187°.  It  forms  a  brownish-red  solution 
with  concentrated  sulphuric  acid.  Its  phenyl  hydrazone  separates  from 
alcohol  in  red  needles  and  melts  at  216 — 217°. 


Phenylquinoxalinecarboxylic  acid , 


c6h4< 


N-C-CflH4-C02H 

N-CH 


ob¬ 


tained  by  fusing  diketonaphthaphenazine  with  sodium  hydroxide  until 
vapours  are  evolved,  differs  from  hydroxyphenylquinoxalinecarboxylic 
acid  in  being  sparingly  soluble  in  water.  It  melts  and  decomposes 
at  about  275°,  and  forms  a  yellow  solution  with  concentrated  sul¬ 
phuric  acid.  It  is  a  weak  acid.  When  distilled,  it  loses  carbon  dioxide 
and  is  transformed  into  phenylquinoxaline.  A.  McK. 


o-Hydroxy  triphenyl  methane  Derivatives.  Emilio  Noelting  and 
Paul  Gerlinger  ( Ber .,  1906,  39,  2053 — 2056). — p'p"p '"-Hexamethyl- 
triamino-o'"-hydroxytriphenylmethane, 

N  Me2  •  C6H3(OH )  •  0  H  (C6H4  *NMe2)2, 
obtained  by  condensing  dimethyl-ra-aminophenol  with  Michler’s  hydrol 
in  an  alcoholic  solution  of  hydrogen  chloride,  crystallises  from  alcohol 
in  colourless  needles  and  melts  and  decomposes  at  172 — 174°.  It  turns 
red  in  contact  with  the  air  and  dissolves  readily  in  most  organic  sol¬ 
vents,  but  is  not  readily  oxidised  to  a  dye  owing  to  the  presence  of 
the  o-hydroxy-group.  The  acetyl  derivative,  C25H30ON3Ac,  crystallises 
from  alcohol  mixed  with  a  small  amount  of  zinc  dust  in  colourless 
needles  melting  at  171 — 173°.  It  changes  colour  more  readily  than 
the  original  hydroxy-compound  on  exposure  to  the  air,  and  is  readily 
oxidised  by  lead  peroxide  to  the  corresponding  dye ;  the  additive  com¬ 
pound  of  the  chloride  with  zinc  chloride  forms  a  dark  violet  powder 
which  dyes  fabrics  purple-blue.  The  picrate  is  sparingly  soluble. 

p'p"p " -Hexamethyltriamino-o  o" -dihydroxytriphenylmethane, 
NMe2-C0H4-CH[C6H3(OH)-NMe2]2, 
obtained  by  condensing  dimethyl-m-aminophenol  with  dimethyl- 
/>-aminobenzaldehyde  in  alcoholic  hydrogen  chloride,  crystallises  from 
dilute  alcohol  in  colourless  needles  melting  and  decomposing  at  175°. 
It  gradually  turns  red  on  exposure  to  the  air,  and  dissolves  readily  in 
organic  solvents  and  in  alkalis.  The  hydroxylic  compound  is  not 
readily  oxidised,  but  with  acetic  acid  and  lead  peroxide  yields  a  bluish- 
red  dichroic  solution  which  gives  a  violet-blue  colour  when  diluted. 
The  diacetyl  derivative,  C25H2902]Sr3Ac2,  forms  a  pale  red  mass  which  does 
not  crystallise.  On  exposure  to  the  air,  it  gradually  turns  blue,  and 
can  be  oxidised  readily  to  a  dye,  the  chloride  of  which  forms  a  violet 
powder  with  zinc  chloride. 

When  the  dihydroxy- derivative  is  warmed  with  concentrated  sul¬ 
phuric  acid  on  the  water-bath,  it  yields  the  non-crystalline  anhydro- 

leuco -compound,  N Me2*C6H ^  *lSTMe  Me2,  which  is 

readily  oxidised  to  a  dye  when  heated  at  140°  with  concentrated  sul¬ 
phuric  acid.  The  dye  base  is  dark  red  and  the  salts  dark  green,  but 
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produce  a  violet  colour  on  the  fabric.  Solutions  in  mineral  acids  have 
an  intense  reddish-yellow  colour  and  are  strongly  fluorescent.  The 
compound  is  a  dimethyl-j9-amino-derivative  of  rosamine.  J.  J.  S. 

Constitution  of  Murexide  and  of  Purpuric  Acid.  Richard 
Mohlau  and  Hans  Litter  [J.  pr.  Chem.,  1906,  [ii],  73,  449 — 472. 
Compare  Mohlau,  Abstr.,  1904,  i,  654  ;  Slimmer  and  Stieglitz,  Abstr., 
1904,  i,  634  ;  Piloty  and  Finckh,  ibid.,  820). — The  authors  consider 

that  the  formula  for  Pur~ 

punc  acid  and  c0<^h-C(0*NH4)^C’N*C^C0vN11^LO  ior 
murexide  are  in  accordance  with  the  following  facts  : 

The  action  of  alloxan  on  ethyluramil  in  presence  of  ammonium 
carbonate  leads  to  the  formation  of  murexide  and  alcohol. 

Alkylpurpuric  acids  cannot  be  prepared  by  oxidation  of  dibarbituryl- 
alkylamines.  Alkylamine  purpurates  are  formed  by  the  action  of 
alkylamines  on  alloxan  and  alloxantin,  or  of  alkylamine  carbonates 
and  acetates  on  alloxan.  The  reddish-orange  purpuric  acid  is  unstable 
towards  water.  The  formation  of  an  unstable  methyl  purpurate  by 
the  action  of  methyl  iodide  on  silver  purpurate  (Slimmer  and  Stieglitz, 
loc.  cit.)  is  confirmed. 

The  relation  of  the  constitution  of  murexide  to  its  dyeing  properties 
is  discussed. 

The  hydrolysis  of  murexide  by  boiling  water,  or  by  cold  or  boiling 
dilute  hydrochloric  acid,  leads  to  the  formation  on  the  one  hand  of 
uramil  and  alloxan,  and  on  the  other  of  alloxantin.  As  these  products 
are  further  hydrolysed  by  prolonged  boiling  with  water,  their  amounts 
are  at  any  time  a  function  of  the  duration  of  the  hydrolysis. 

Methylamine  purpurate,  C9H10OfN6,H2O,  forms  red,  microscopic, 
rhombic  crystals,  or  large,  green,  shimmering  rhomboids,  loses  H20  at 
110°,  decomposes  at  210°,  and  when  heated  with  water  yields  7-methyl- 
uramil,  alloxantin,  alloxan,  and  methylamine. 

Ethylamine  purpurate,  C10H12O0N0,H2O,  forms  red  prisms,  decom¬ 
poses  about  205°,  and  when  heated  with  water  yields  alloxan,  ethyl- 
amine,  traces  of  alloxantin,  and  7 -ethyluramil,  C6H1J03N3,  which 
crystallises  in  hexagonal  prisms. 

0  JJ 

p  -  Hydroxy phenylimesatine,  NH<C^,q  4f>C!N,C6H1‘OH1  prepared  by 

boiling  isatin  with  ja-aminophenol  hydrochloride  in  alcoholic  solution 
in  presence  of  sodium  acetate,  crystallises  in  red  prisms,  melts  above 
300°,  is  insoluble  in  water  or  benzene,  but  is  sparingly  soluble  in 
toluene,  chloroform,  methyl  alcohol,  or  ethyl  acetate,  and  is  readily  so 
in  pyridine  ;  it  dissolves  in  aqueous  alkali  hydroxides  forming  a  red, 
in  concentrated  sulphuric  acid  forming  a  reddish-brown,  solution,  and 
is  hydrolysed  by  boiling  dilute  acids,  forming  isatin  and  />-amino- 
phenol. 

0  JJ 

p-Dimeihylaminophenylimesatine,  NII<Cqq  I N  •  C6H4  •  N Me2, 

prepared  from  isatin  and  dimethyl-p-aminoaniline,  crystallises  in 
glistening,  metallic  leaflets  and  melts  at  215°. 


612 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


p- Aminophenylimesatine ,  NH<Cq^  4^>CIN*C(}H1,NH2,  crystallises  in 
reddish-brown  needles  and  melts  above  300°.  G.  Y. 


Action  of  Primary  Amines  on  Alloxantin.  Richard  Mohlau 
and  Hans  Litter  ( J .  pr.  Chem.,  1906,  [ii],  73,  472 — 487.  Compare 
Mohlau,  Abstr.,  1904,  i,  654). — Dibarbiturylalkylamines,  prepared 
together  with  alloxan  by  boiling  alloxantin,  or  alone  by  boiling  dialuric 
acid  with  the  hydrochlorides  of  primary  amines  in  aqueous  solution 
(Mohlau,  loc.  cit.),  are  colourless,  crystalline,  dibasic  acids,  dissolve  in 
dilute  alkali  carbonates  or  hydroxides,  and  are  hydrolysed  by  boiling 
aqueous  alkali  hydroxides,  forming  dialuric  acid  and  the  amine. 

Dibarbiturylmethylamine  (loc.  cit.),  which  is  formed  also  by  the 
action  of  dialuric  acid  on  7-methyluramil,  decomposes  at  280°  and 
reddens  blue  litmus  solution.  The  sodium  salt,,C(JH^06N5lS[a2,  crystal¬ 
lises  from  alcohol. 

Dibarbiturylethylamine,  NEt(C4H303N2)2,  forms  rhombic  crystals, 
becomes  red  at  235°,  but  is  not  completely  decomposed  at  300°,  and  in 
aqueous  solution  has  an  acid  reaction.  The  sodium  salt,  C10HgO6N5Na2, 
crystallises  in  needles. 

Dibarbiturylphenylamine,  NPh(C4H308N2)2,  crystallises  in  white 
needles,  becomes  blue  at  240°,  and  is  oxidised  superficially,  becoming 
green  on  exposure  to  air. 

Dibccrbituryl-a-naphthylamine,  Cl0HyN (C4H303N2)2,  becomes  black 
at  260°  and  forms  a  sodium  salt,  C18Hu06N5lS[a2,  which  crystallises  in 
glistening  leaflets. 

Dibarbituryl  fi-naphthylamine  crystallises  in  colourless  needles,  de¬ 
composes  at  260°,  and  is  insoluble  in  indifferent  solvents.  The  sodium 
salt,  C18HnOGN5Na2,  crystallises  in  large  leaflets. 

The  action  of  benzylamine  on  alloxantin  leads  to  the  formation  of 
benzyluramil,  CH.2Ph,NH’C4H303N2,  which  crystallises  from  hot  glacial 
acetic  acid  in  needles,  decomposes  at  about  280°,  and  has  feeble  basic 
properties,  crystallising  from  its  solution  in  concentrated  hydrochloric 
acid  on  cooling,  but  forms  a  sodium  salt,  C^HgOgNgNag;  this  crystallises 
in  tetragonal  prisms.  When  heated  with  aqueous  sodium  hydroxide,  the 
uramil  is  slowly  hydrolysed,  forming  benzylamine. 

Phenylethyluramil,  CHgPh'CH^NH'CgHgOgNg,  formed  by  the  action 
of  /?  phenylethylamine  on  alloxantin,  crystallises  in  prisms,  melts  above 
300°,  is  readily  soluble  in  aqueous  sodium  carbonate,  has  feeble  basic 
properties,  and  is  hydrolysed  by  boiling  sodium  hydroxide,  forming 
phenylethylamine  and  dialuric  acid. 

Dibarbiturylcarbamide,  C0(NH*C4H303N2)2,  is  formed  by  boiling 
alloxantin  with  carbamide  and  hydrochloric  acid  in  aqueous  solution 
in  a  reflux  apparatus  ;  it  crystallises  in  spears,  decomposes  above  300°, 
and  is  readily  soluble  in  aqueous  sodium  carbonate  or  alkali  hydroxides, 
forming  solutions  which  evolve  ammonia  when  boiled. 

Alloxazine  (Kiihling,  Abstr.,  1891,  1341),  prepared  from  alloxantin 
and  o-phenylenediamine  hydrochloride,  forms  a  greyish-green  powder 
and  decomposes  above  300°.  The  sodium  salt,  C10H4O2N4Na2,  crystal¬ 
lises  in  yellow  needles. 
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Alloxantin  and  m-phenylenediamine  hydrochloride  interact,  forming 
a  dark  brown  to  black,  amorphous  precipitate. 

Bisanhydroalloxan-p-phenylenediamine,  C(iH4(NIC4H303N2)2,  pre¬ 
pared  from  alloxantin  and  jo-phenylenediamine  hydrochloride,  forms 
blue  needles  with  green  lustre,  melts  above  300°,  and  dissolves  in  con¬ 
centrated  sulphuric  acid  or  aqueous  alkali  hydroxides  or  carbonates, 
forming  a  bluish-violet  solution.  When  boiled  with  an  aqueous  alkali 
hydroxide,  it  is  hydrolysed  to  the  diamine  and  alloxan,  the  solution 
becoming  colourless,  but  as  the  solution  cools  the  anhydro-compound  is 
re-formed. 

Dibarbituryl-ip-phenylenediamine,  C14H1206N(.,  is  formed  by  the  action 
of  dialuric  acid  on  jo-phenylenediamine  hydrochloride  ;  it  crystallises  in 
colourless  prisms,  is  readily  soluble  in  aqueous  sodium  carbonate  or 
hydroxide,  and  when  boiled  with  alloxan  in  aqueous  solution  is  oxidised 
slowly,  in  ammoniacal  solution  more  rapidly,  yielding  bisanhydro-alloxan- 
p-phenylenediamine. 

Dibarbituryl-  2  :  5  -  tolylenediamine,  C6H3Me(NH‘C4H303N2)2,  pre¬ 
pared  from  alloxantin  and  tolylene-2  : 5-diamine  hydrochloride,  forms 
colourless  crystals,  melts  above  300°,  is  readily  soluble  in  aqueous 
sodium  hydroxide  or  carbonate  or  concentrated  hydrochloric  acid,  and 
when  oxidised  with  potassium  permanganate  in  hot  dilute  sulphuric 
acid  solution  yields  a  blue,  flocculent  product  ( bisanhydroalloxan - 
2  :  5  tolylenediamine  ?). 

Dibarbiturylbenzidine,  C12H8(NH'C4H303N2)2,  prepared  from  allox¬ 
antin  and  benzidine  hydrochloride,  is  obtained  as  a  greyish-white, 
amorphous,  flocculent  substance,  and  is  not  hydrolysed  by  boiling 
aqueous  sodium  hydroxide ;  the  sodium  salt,  C20H14O6N6Na2,  crystal¬ 
lises  in  colourless  needles.  G.  Y. 

Mixed  Azo-compounds.  II.  Alexander  Kibner  and  0.  Laue 
( Ber .,  1906,  39,  2022 — 2027). — l-Phenyl-3-methylpyrazoloneazo- 
benzene  (Abstr.,  1903,  i,  871)  reacts  with  a  chloroform  solution  of 
bromine,  yielding  dark  reddish-brown  crystals  of  the  perbromide, 
Ci6Hi2ON4Brfl,  which  with  ammonia  yields  dibromophenylmethyl- 
pyrazoloneazobenzene,  C10H12ON4Br2.  This  crystallises  from  a  mixtuie 
of  ether  and  chloroform  in  slender,  orange-red  needles  and  melts  at 
227°. 

With  sodium  hydroxide  or,  better,  sodium  ethoxide,  it  yields  a 
crystalline  sodium  derivative,  0lt3Hn0N4Br2Na,  and  when  reduced 
with  tin  and  hydrochloric  acid  it  yields  dibromorubazonic  acid,  melting 
at  above  300°,  and  />-bromoaniline.  It  has  not  been  found  possible  to 
couple  mono-substituted  pyrazolone  derivatives  which  contain  the  sub¬ 
stituent  in  the  methylene  group  with  diazobenzene. 

Phenylhydrazineketopyrazolonecarboxylic  acid  does  not  yield  a  per¬ 
bromide,  but  simply  a  mono-substituted  derivative,  C10HuO3N4Br, 
which  crystallises  from  glacial  acetic  acid  in  golden-yellow  needles  and 
melts  at  258°. 

Phenylhydrazineketopyrazolone  dissolves  in  sodium  hydroxide 
solution,  and  with  a  chloroform  solution  of  bromine  yields  a  perbromide, 
C]5HiiON4Br3.  This  crystallises  in  dark  reddish-brown  prisms  and 
reacts  with  alkali,  yielding  compact  crystals  of  a  ftromo-derivative, 
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C15HuON4Br,  melting  at  224°.  When  reduced  with  zinc  dust  and 
acetic  acid,  the  carboxylic  acid  yields  aniline  and  rubazonecarboxylic 
acid  (Bernthsen,  Chem .  Zeit. ,  1898,  457).  The  monobromo-derivative 
yields  jt?-bromoaniline  and  rubazonecarboxylic  acid. 

These  reactions  indicate  that  the  acid  is  an  azo-compound,  namely, 
the  carboxylic  acid  of  ketophenylpyrazoloneazobenzene.  Tbe  views  of 
Bernthsen  and  R.  Meyer  regarding  the  structure  of  tartrazin  are  thus 
confirmed. 

Ketophenylpyrazoloneazocarboxylic  acid  yields  a  disodium  derivative, 
Clf)H10O;iN4Nao,  in  the  form  of  golden-yellow  crystals  which  are  readily 
hydrolysed  by  water  to  the  monosodium  salt,  cyc/oPentadieneazo- 
benzene  also  forms  a  per  bromide.  J.  J.  S. 


Benzeneazo-derivatives  of  Antipyrine  and  Thiopyrine. 
August  Michaelis  and  H.  Schlecht  ( Ber .,  1906,  39,  1954 — 1956). — 

/NMelCMe 

4 -Benzeneazoantipyrme,  NPh  >0  |  ,  is  formed  by  heating 

\0: 


:C-N8Ph 

4-benzeneazo-l-phenyl-3-methyl-5-pyrazolone  with  methyl  sulphate  ;  it 
crystallises  in  reddish-yellow  leaflets,  melts  at  174°,  is  readily  soluble 
in  alcohol  or  in  hydrochloric  acid,  forming  a  deep  red  solution,  and  is 
insoluble  in  aqueous  sodium  hydroxide. 

i-Benzeneazo-S-chloro-l-phenyl-S-methylpyrazoh  methiodide, 

™  ^NMeP.CMe 
<CC1  =  C-N2Ph’ 

is  prepared  by  treating  4-benzeneazo-5-chloro-l-phenyl-3-methyl- 
pyrazole  (Michaelis  and  Leonhardt,  Abstr.,  1904,  i,  124)  with  an  excess 
of  methyl  sulphate,  neutralising  the  product  with  sodium  carbonate, 
and  adding  a  concentrated  solution  of  potassium  iodide ;  it  crystallises 
in  slender,  yellow  needles  and  melts  at  170°.  The  methochloride,  pre¬ 
pared  by  boiling  the  methiodide  with  silver  chloride  in  aqueous- 
alcoholic  solution,  forms  reddish-yellow  crystals  and  melts  at  164°. 
When  treated  with  potassium  hydrogen  sulphide  in  aqueous  solution, 

/NMeICMe 

the  methiodide  yields  4 -henzeneazothiopyrine,  JSTPh<^  >S  j  , 

\C==ON2Ph 

which  forms  stout,  dark  red  crystals,  melts  at  216°,  is  readily  soluble 
in  alcohol,  and  with  acids  forms  unstable,  dark  red  salts  (compare 
Michaelis,  Leonhardt,  and  Wahle,  Abstr.,  1905,  i,  392).  G.  Y. 


The  Rendering  Insoluble  of  Gelatin  during  Photographic 
Development,  particularly  by  the  Use  of  Pyrogallol 
Developers,  Auguste  Lumiere,  Louis  Lumiere,  and  Alphonse 
Seyewetz  (Bull.  Soc.  chira.,  1906,  [iii],  35,  377 — 381.  Compare 
Abstr.,  1905,  i,  847,  848). — The  results  of  experiments  with  a 
number  of  developers  show  that  gelatin  only  becomes  insoluble  when 
the  developers  are  in  presence  of  alkali  and  in  contact  with  air,  and 
that  probably  the  active  agents  in  rendering  the  gelatin  insoluble  are 
the  oxidation  products  formed  from  the  developers.  Where  the 
oxidation  product  is  insoluble  in  dilute  alkalis,  as  in  the  case  of 
p-aminophenol,  the  action  is  slight.  The  action  is  usually  most  marked 
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in  the  neighbourhood  of  the  reduced  silver,  and  this  is  probably  due  to 
the  more  rapid  oxidation  of  the  developer  in  that  region  by  the 
bromine  liberated.  T.  A.  H. 

Action  of  Ozone  and  other  Oxidising  Agents  on  Lipase. 

Ioseph  H.  Kastle  (Chem.  Cent)'.,  1906,  i,  1555 — 1556  ;  from  Public 
Health  and  Marine- Hospital  Service  of  the  U.S.  Hygienic  Lab.  Bull. 
No.  26,  37 — 41). — The  activity  of  a  quantity  of  lipase  from  pig’s  liver 
which  was  found  capable  of  hydrolysing  0*058  gram  of  ethyl  butyrate 
in  four  and  a  quarter  hours  was  destroyed  by  the  action  of  1*009  mg. 
of  ozone  in  forty  minutes.  When  a  second  quantity  of  lipase,  which 
under  normal  conditions  hydrolysed  0*058  gram  of  ethyl  butyrate  in 
twenty-four  hours,  was  treated  with  0*312  mg.  of  ozone,  its  hydrolytic 
action  sank  to  0*00116  gram  in  twenty-four  hours. 

Silver  nitrate,  hydriodic  acid,  formaldehyde,  cresols,  hydrocyanic 
acid,  potassium  nitrate,  and  succinic  acid  had  practically  no  poisonous 
action  on  lipase  ;  mercuric  chloride,  chromic  acid,  copper  sulphate,  and 
perosmic  acid  were  moderately  poisonous ;  ozone,  chlorine,  bromine, 
sodium  fluoride,  cyanogen  iodide,  and  potassium  permanganate  were 
strongly  poisonous.  The  poisonous  effect  of  cyanogen  iodide  increased 
with  rise  of  temperature.  E.  W.  W. 

Stability  of  Oxydases  and  their  Behaviour  towards  Various 
Reagents.  Joseph  H.  Kastle  (Chem.  Centr.,  1906,  i,  1554 — 1555  ; 
from  Public  Health  and  Marine- Hospital  Service  of  the  U.S.  Hygienic 
Lab.  Bull.  No.  26,  7 — 22). — The  oxydase  of  Sepiota  americana  retains 
its  activity  for  weeks  or  months  and  appears  to  be  more  stable  in 
glycerol  than  in  water.  The  presence  of  oxydases  has  been  detected 
in  the  aqueous  and  glycerol  extracts  of  a  number  of  moulds  indigenous 
to  Columbia,  but  not  in  the  extracts  of  the  very  poisonous  Amanita 
verna.  Whilst  the  oxidising  action  of  the  glycerol  extracts  of  Lactarius 
piperatus,  Lactarius  volumen,  and  Lactarius  indigo  did  not  decrease  in 
four  months,  in  other  cases,  for  instance,  in  that  of  Volvaria  bombycina, 
the  activity  of  the  extract  rapidly  diminished.  The  oxydases  are  less 
stable  in  water  than  in  glycerol  and  are  not  so  rapidly  destroyed  by 
toluene  as  by  chloroform  or  thymol.  The  oxydases  of  Lepiota  americana 
are  precipitated  from  the  aqueous  solution  by  alcohol  in  a  colloidal 
form.  An  aqueous  solution  of  material  which  had  been  dried  in  the 
air  and  exposed  for  four  and  a  half  months  gave  a  strong  blue  colora¬ 
tion  with  guaiacum  tincture.  The  oxidising  power  of  the  substance 
is  destroyed  at  80 — 90°,  but  it  withstands  heating  for  a  short  time  at 
80°.  When  the  fresh  mould  is  kept  for  some  time  in  an  atmosfdiere 
of  hydrogen,  reducing  substances  are  formed  which  decolorise  guaia- 
cum-blue ;  the  formation  of  these  compounds  may  be  due  to  anaerobic 
bacteria  or  to  the  mould  itself.  The  oxydase  is  more  readily  soluble 
in  water  than  in  other  solvents,  and  is  not  destroyed  by  a  40  per  cent, 
solution  of  formaldehyde  ;  it  is  insoluble  in  ethyl  or  amyl  alcohol  and 
its  activity  is  not  affected.  It  dissolves  in  glycerol  and  apparently  to 
a  certain  extent  in  toluene.  Certain  substances  such  as  chlorine 
hydrate  completely  destroy  the  oxydase. 

A  deep  purple-red.  coloration  is  produced  when  aqueous  potato 
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extract  is  added  to  a  slightly  alkaline  solution  of  leucorosolic  acid,  but 
strongly  alkaline  or  acid  solutions  are  scarcely  oxidised.  The  ethyl 
ester  of  phenolphthalein  gives  a  similar  reaction,  but  the  presence  of 
bromine  in  the  ethyl  ester  of  tetrabromophenolphthalein  appears  to 
prevent  oxidation  by  vegetable  oxydases  ;  benzoyl  peroxide  and  benzoyl 
acetyl  peroxide  oxidise  the  latter  compound,  however,  forming  a  bluish- 
green  coloration.  An  alcoholic  solution  of  aloin  gives  a  red  coloration 
with  vegetable  oxydases ;  the  sensitiveness  of  the  reagent  is  consider¬ 
ably  increased  by  shaking  with  zinc  dust,  filtering,  and  exposing  to 
air  for  a  short  time,  but  it  loses  its  property  in  some  days.  The  red 
substance  which  is  formed  is  soluble  in  water  and  in  the  aqueous 
extracts  containing  oxydases  ;  it  is  more  stable  than  the  blue  compound 
formed  by  the  oxidation  of  guaiacum  tincture.  The  sensitiveness  of 
the  aloin  and  guaiacum  reactions  is  about  the  same.  The  intensity  of 
the  peroxydase  reaction  of  aloin  in  aqueous  extracts  of  the  leaves 
of  Phytolacca  decandra  depends  on  the  concentration  of  the  hydrogen 
peroxide,  but  if  only  small  quantities  are  used  there  is  but  little 
variation.  Whilst  the  peroxydase  reaction  of  extracts  of  horseradish, 
potato  parings,  and  other  vegetable  oxydases  is  improved  by  the 
addition  of  a  small  quantity  of  hydrogen  peroxide,  larger  quantities 
are  required  in  the  case  of  animal  oxydases.  E.  W.  W. 

Peroxydases  as  Specifically-acting  Enzymes.  Alexis  Bach 
(Per.,  1906,  30,  2126 — 2129). — Tyrosine  is  not  oxidised  by  the  system 
peroxydase — hydrogen  peroxide,  although  the  oxidation  reactions  of 
ordinary  oxydases  are  effected  by  this  system.  The  specific  action  of 
tyrosinase  in  oxidising  tyrosine  is  to  be  ascribed  either  to  the  specific 
nature  of  its  peroxydases  or  of  its  oxygenases  (since  all  oxydases  are 
mixtures  of  peroxydases  and  oxygenases)  ;  the  author  has  accordingly 
separated,  with  partial  success,  the  peroxydases  of  tyrosinase  from  the 
oxygenases.  Potato  juice  was  used ;  the  fresh  juice  oxidised  tyrosine 
rapidly,  whilst  after  the  treatment  with  alcohol  described,  the 
oxygenases  were  almost  entirely  destroyed;  the  final  product  con¬ 
tained  peroxydases,  but  had  very  little  oxidising  action  on  tyrosine. 
On  the  supposition  that  the  falling  off  of  the  tyrosine  action  was  due 
to  the  partial  destruction  of  the  oxygenases,  the  latter  were  replaced 
by  hydrogen  peroxide,  the  addition  of  which  caused  the  solution  to 
exert  an  oxidising  action  on  tyrosine. 

Similar  results  were  obtained  with  the  mixture  of  ordinary  oxydases 
and  of  tyrosinase  contained  in  the  juice  of  Lactarius  velereus.  The 
specific  action  of  tyrosinase  is  due  to  the  specific  nature  of  its 
peroxydases. 

Various  theoretical  considerations  are  adduced.  A.  McK. 
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Purification  of  Acetylene  by  means  of  Calcium  Hypochlorite. 
Hugo  Ditz  (D.R.-P.  162324). — In  the  purification  of  acetylene  by 
means  of  commercial  bleaching  powder,  spontaneous  heating  occurs, 
and  explosions  may  arise  from  the  formation  of  chlorine  and 
nitrogen  chloride.  This  is  avoided  by  using  the  definite  compound 
Ca0,Ca0Cl2,2H20  or  the  compound  Ca0,Ca0Cl2,H20,  obtained  by 
heating  the  former  (Abstr.,  1901,  ii,  239).  These  substances  do  not 
evolve  chlorine  when  heated,  but  decompose  at  130 — 140°,  evolving 
oxygen.  C.  H.  D. 

aci- Esters  of  Nitroform.  Arthur  Hantzsch  and  K.  S.  Caldwell 
( Ber.t  1906,  39,  2472 — 2478). — oci-Methylnitroform  has  not  been  ob¬ 
tained,  but  in  the  reaction  between  methyl  iodide  and  silver  nitroform 
a  small  amount  of  nitroform  is  always  obtained,  the  quantity  increas¬ 
ing  with  diminishing  temperature  ;  its  production  is  due  to  the  hydro¬ 
lysis  of  the  aci-methyl  ester  by  the  water  from  the  hydrated  silver 
nitroform. 

Ethereal  solutions  of  hydrated  silver  nitroform  and  of  methyl  iodide 
react  at  -  75°  with  the  instantaneous  separation  of  an  intensely  yellow 
substance,  aci -silver  nitrofm'vi  di-methyl  iodide,  C(N02)2IN0*0Ag,2MeI, 
which  from  the  rapidity  of  its  formation  is  regarded  as  an  additive  com¬ 
pound  and  not  as  having  the  constitution  C(N02)2lN0*0Me,AgI,MeI. 
The  substance  is  very  unstable  and  decomposes  spontaneously  at  6 — 8° 
in  air  or  in  indifferent  anhydrous  solvents  into  silver  iodide  and  tri- 
nitroethane,  but  in  the  presence  of  water  nitroform  is  produced  quan¬ 
titatively. 

The  theoretical  importance  of  these  decompositions  is  discussed. 

Benzyl  iodide  and  allyl  iodide  yield  similar  additive  compounds 
which  are  even  less  stable.  Ethyl  iodide,  which  at  the  ordinary 
temperature  yields  trinitropropane,  an  oil  with  the  odour  of  nitrous 
acid,  does  not  react  at  low  temperatures  with  silver  nitroform. 

C.  S. 

Trinitromethane  and  Triphenylmethane.  Arthur  Hantzsch 
(Ber,,  1906,  39,  2478 — 2486). — [With  K.  S.  Caldwell.] — Iodopiw’in , 
CI(N02)3,  obtained  from  iodine  and  silver  nitroform,  melts  and  turns 
brown  at  58°,  is  decomposed  by  silver  nitrate,  slowly  in  the  cold,  more 
rapidly  on  boiling,  reacts  with  potassium  hydroxide  in  accordance  with 
the  equation  3CI(N02)3  + 6KOH  =  3C(NOg),K  +  2KI  +  KIO,  + 3HaO, 
and  with  silver  nitrite  yields  tetranitromethane.  Hexanitroethane  is 
not  obtained  in  the  preceding  preparation,  or  by  treatment  of  iodopicrin 
with  silver  nitroform,  and  the  author  uses  this  fact  as  an  argument 
for  regarding  Gomberg’s  triphenylmethyl  as  hexaphenylethane. 

The  paper  is  mainly  polemical,  C.  S. 

VOL.  XC.  i. 
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Aliphatic  Polynitro-compounds.  Jakob  Meisenheimer  and  M. 
Schwarz  ( Ber .,  1906,39,2543 — 2552). — Trinitroethane  and  potassium 
ethoxide  react  to  form  the  potassium  derivative  of  a  substance  which 
was  regarded  by  Hantzsch  and  Rinckenberger  (Abstr.,  1899,  i,  404) 
as  ethyl  aci-dinitroethane,  0IN(0Et)(0K)*CHMe,N02,  and  by 
Meisenheimer  (Abstr.,  1903,  i,  223)  as  dinitrodiethyl  ether, 
0Et'CH2*C(N02):N0*0K. 

That  the  latter  view  is  correct  is  proved  by  the  following  considera¬ 
tions.  The  substance,  after  crystallisation  from  alcohol,  has  the  com¬ 
position  C4H706N2K,  forms  a  bromine  derivative,  C4H706N2Br,  which 
is  a  colourless  oil  boiling  at  103 — 104°  under  13  mm.  pressure,  and  by 
acidification  yields  dinitrodiethyl  ether,  C4H805N2,  a  heavy,  colourless 
oil  which  boils  at  100°  under  11  mm.  pressure. 

The  potassium  derivative  of  the  corresponding  methyl  dinitroethyl 
ether,  OMe*CH2,0(N02)lN0,0K,  is  reduced  by  tin  and  hydrochloric 
acid  to  methoxyacetic  acid,  0Me,CH2‘C02H.  A  reaction  similar  to 
the  one  in  question  takes  place  between  trinitroethane  and  potassium 
cyanide  in  methyl-alcoholic  solution,  whereby  the  potassium  salt  of 
aci -dinitropropionitrile,  CN,CH2*C(N02)1N0*0K,  is  obtained  ;  it 
separates  from  water  in  glistening,  yellow  leaflets,  and  by  treatment 
with  aqueous  silver  nitrate  yields  the  explosive  silver  salt,  C3H204N3Ag, 
which  forms  yellow  needles.  The  nitrile,  CN'CH2*CII(N02)2,  obtained 
by  acidifying  the  potassium  derivative,  is  an  oil  which  cannot  be 
distilled  without  decomposition,  but  by  keeping  in  a  vacuum  over 
sulphuric  acid  it  solidifies  to  a  mass  of  deliquescent,  yellow  needles. 

Methyl  (3[3-dinitropi'opionat6,  CH(N02)2,CH2*C02Me,  is  obtained  by 
treating  potassium  dinitropropionitrile,  suspended  in  methyl  alcohol, 
with  hydrogen  chloride  ;  the  crude  ester  is  dissolved  in  methyl  alcohol, 
cooled,  and  slowly  treated  with  10  per  cent,  methyl-alcoholic  potash, 
and  the  potassium  derivative,  C4H606N2K,  which  separates  as  an 
amorphous  precipitate,  is  crystallised  from  water  and  methyl  alcohol 
and  acidified,  when  the  pure  methyl  ester  is  obtained  as  a  colourless 
oil.  Dinitropropionitrile  is  hydrolysed  by  concentrated  hydrochloric 
acid,  forming  dinitropropionic  acid,  a  viscous,  green  oil,  which  ex¬ 
plodes  when  heated  ;  the  potassium  salt  is  precipitated  from  alcoholic 
solution  as  a  yellow,  flocculent  precipitate. 

By  treatment  with  10  per  cent,  hydrogen  peroxide,  potassium 
dinitropropionitrile  yields  cyanoacetic  acid,  which  was  identified  by  its 
conversion  into  malonic  acid.  When  a  methyl-alcoholic  solution  of 
trinitroethane  is  treated  with  an  alkaline  solution  of  hydroxylamine, 
a  quantitative  yield  of  potassium  aci-dinitroethane  is  obtained. 
Iodotrinitromethane,  CI(N02)3,  obtained  from  iodine  and  silver  nitro- 
form  in  ethereal  solution,  forms  yellow  leaflets,  melts  at  55 — 56°, 
distils  and  slightly  decomposes  at  48 — 48 ’5°  under  13  mm.  pressure, 
and  undergoes  decomposition  when  quickly  heated  (compare  pre¬ 
ceding  abstract).  C.  S. 

Some  Synthetical  Reactions  of  Pinacolin.  Louis  Henry 
( Compt .  rend.,  1906,  143,  20 — 22). — Pinacolin  reacts  with  magnesium 
methyl  bromide  to  form  pentamethylethanol  in  the  form  of  its  crystal¬ 
line  hydrate,  CMe3*CMe2*0H,H20  (compare  Butleroff,  this  Journal, 
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1875,  1248),  which  can  also  be  prepared  from  acetone  by  the  action  of 
magnesium  ter-butyl  chloride.  Pinacolin  combines  with  anhydrous 
hydrogen  cyanide,  or  with  a  25  per  cent,  solution  of  the  acid,  to 
form  /8-cyano-yy-dimethylbutan-jS-ol,  CMe3‘CMe(OH)*CN  (compare 
Carlinfanti,  Abstr.,  1898,  i,  234;  1899,  i,  671),  which  crystallises 
in  white  needles,  melts  at  94°  (Carlinfanti  found  82 — 87°),  is 
insoluble  in  water,  and  very  soluble  in  ether,  alcohol,  light  petroleum, 
or  glacial  acetic  acid ;  the  acetyl  derivative,  CMe3*CMe(OAc)*CN,  is  a 
pale  yellow,  slightly  viscous  liquid,  possessing  a  peculiar  sour-sweet 
odour;  it  boils  at  228 — 230°  under  770  mm.  pressure,  has  a  sp.  gr. 
0-9535  at  20°,  and  wD  1-43091.  M.  A.  W. 

Preparation  of  Pinacone.  Arnold  F.  Holleman  (Rec.  trav. 
chim.,  1906,  25,  206 — 207). — A  modification  of  Couturier  and 
Meunier’s  method  for  the  preparation  of  pinacone  (Abstr.,  1905,  i, 
326).  When  a  solution  of  20  grams  of  mercuric  chloride  in  200  grams 
of  dry  acetone  is  allowed  to  drop  slowly  on  to  20  grams  of  bright 
magnesium  wire  in  a  reflux  apparatus,  a  violent  action  occurs  and 
the  acetone  boils ;  the  reaction  is  completed  by  heating  the  contents  of 
the  flask  until  all  the  acetone  has  disappeared  ;  this  requires  from  one 
to  two  hours  ;  water  is  then  added  and  the  pinacone  separated  from  the 
mixture  by  distillation  ;  the  yield  is  70  grams.  M.  A.  W. 

Preparation  of  the  Chlorohydrin,  the  Oxide,  and  an 
Unsaturated  Alcohol  from  Normal  Diprimary  Decylene 
Glycol  [Decan -aK-  diol].  Leo  Alberti  and  Bronislav  Smieciuszewski 
( Monatsh 1906,  27,  411 — 419.  Compare  Scheuble,  Abstr.,  1904,  i, 
3). — The  chlorohydrin,  CH2Cl*[CH2]g,CH2,OH,  prepared  by  heating 
decylene  glycol  with  hydrochloric  acid  of  sp.  gr.  1-19  in  a  reflux 
apparatus  on  the  water-bath,  is  obtained  as  a  strongly  refracting,  colour¬ 
less  oil  which  boils  at  164 — 165°  under  20  mm.  pressure,  and  is  readily 
soluble  in  ether,  alcohol,  benzene,  or  light  petroleum.  When  heated 
with  powdered,  freshly  fused  sodium  hydroxide,  the  chlorohydrin 
yields  a  mixture  of  the  corresponding  oxide  and  an  unsaturated 
alcohol. 

Decamethylene  oxide,  C]0H20O,  is  obtained  as  a  transparent  liquid 
which  boils  at  181°,  does  not  form  an  additive  compound  with  bromine, 
and  is  not  acted  on  by  zinc  ethyl  at  180°,  or  by  water  at  200°,  but 
yields  the  chlorohydrin  when  heated  with  concentrated  hydrochloric 
acid  at  110°. 

The  unsaturated  alcohol,  C10H20O,  boils  at  234 — 238°,  and  when 
heated  with  acetic  anhydride  and  sodium  acetate  at  130°  forms  an 
acetate,  C12H2202,  which  boils  at  242 — 246°  and  forms  an  additive 
compound  with  1  mol.  of  bromine.  G.  Y. 

a/3/3-Trichloroethyl  Ether.  II.  Giuseppe  Oddo  and  Efisio 
Mameli  ( Gazzetta ,  1906,  30,  i,  480 — 490.  Compare  Abstr.,  1904,  i, 
280). — The  action  on  a/3/3-trichloroethyl  ether  of  an  aqueous  solution 
of  potassium  hydroxide  or  ethylamine  or  sodium  hydrogen  sulphite 
yields  the  same  products  as,  but  proceeds  more  rapidly  than,  the 
action  of  water. 
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The  first  phases  of  the  action  of  dry  ammonia  on  o/3/3-trichloroethyl 
ether  proceed  according  to  the  equations:  (1)  CHCl2,CHCl*OEt  + 
2NH3  =  CHCl2*CH(NH2)*OEt  +  NH4C1 ;  (2)  2CHCl./CH(NH2)-OEt  = 
CHCl2*CH(OEt)2  +  CHCl2*CH(NH2)2.  The  last  compound  is,  however, 
unstable,  and  gives  rise  to  resinous,  complex  nitrogen  compounds  of 
basic  character. 

Powdered  magnesium  has  little  action  on  a/3/3-trichloroethyl  ether, 
either  by  itself  or  in  presence  of  a  solvent.  When  benzene  is  used  as 
solvent  and  the  mixture  is  heated  in  a  reflux  apparatus,  aldehydic 
vapours  are  evolved  and  dichloroacetal  and  a  small  quantity  of  a  product 
of  low  boiling  point  are  formed. 

Zinc  dust  acts  readily  on  a/3/3-triehloroethyl  ether  with  formation 
of  dichloroaldehyde  and  large  quantities  of  hydrogen  chloride,  but  no 
organo-zinc  compound  of  the  formula  CHCl2*CH(OEt)*ZnCl  could  be 
obtained. 

Reduction  of  the  trichloro- ether  by  powdered  zinc  or  magnesium 
and  a  stream  of  dry  hydrogen  chloride,  or  by  zinc  and  acetic  acid, 
gives  mainly  dichloroaldehyde,  together  with  a  fraction  boiling  at 
80 — 90°  under  10  mm.  pressure,  which  is  probably  /3/?-dichloroethyl 
ether. 

Dichloromonothioacetal,  SEt*CH(OEt),CHCl2,  prepared  by  the  inter¬ 
action  of  a/?/?-trichloroethyl  ether  (1  mol)  and  ethyl  mercaptan 
(1  mol.),  boils  at  110 — 125°  under  20 — 30  mm.  pressure. 

Phenylethyldichloroacetal,  OEt*CH(OPh)*CHCl2,  obtained  by  the 
action  of  sodium  phenoxide  on  a /3/3-trichloroethyl  ether,  boils  at 
165 — 170°  under  40  mm.  pressure,  reacts  energetically  with  nitric 
acid,  combines  with  bromine  giving  a  white  compound,  decolorises 
permanganate,  dissolves  in  alcohol,  and  readily  decomposes  even  in  a 
closed  vessel  in  the  dark. 

a/3/3-Trichloroethyl  ether  (1  mol.)  combines  with  pyridine  (1  mol.), 
forming  a  substance  which,  with  platinum  chloride,  gives  a  compound , 
(CHCl^CHCl'OEt^NHg^PtC^,  crystallising  from  dilute  hydro¬ 
chloric  acid  in  orange-yellow  needles,  melting  and  decomposing  at 
208 — 209°,  and,  with  gold  chloride,  a  yellow  compound, 
(CHCL*CHCl-OEt,CJNTHA,,AuCL, 
melting  at  92-93”.  T.  H.  P. 

Course  of  the  Decomposition  of  Mixed  Aliphatic  Ethers  by 
Hydrogen  Iodide.  Arthur  Michael  and  Francis  D.  Wilson  (Ber., 
1906,  39,  2569 — 2577.  Compare  da  Silva,  this  Journal,  1876,  i,  60 ; 
Lippert,  Abstr.,  1893,  i,  620). — When  methyl  propyl  ether  is  treated 
with  -hydrogen  iodide  at  0°,  an  additive  compound ,  C4H10O,HI,  is 
formed,  which  is  subsequently  decomposed.  The  products  are  well 
washed  with  water,  dried  with  phosphoric  oxide,  and  fractionated, 
whereby  mainly  methyl  iodide  is  obtained,  the  very  small  quantity  of 
propyl  iodide  formed  being  identified  in  the  form  of  silver  propionate. 

Ethyl  propyl  ether  yields  a  similar  additive  compound,  C5H120,HI, 
which  is  decomposed  at  100°;  from  the  products,  after  treatment  as 
above,  ethyl  and  propyl  iodides  were  isolated.  The  additive  com¬ 
pound,  C6HuO,HI,  obtained  from  propyl  isopropyl  ether,  is  decom¬ 
posed  at  100°,  and  the  products  treated  as  before. 
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The  mixed  propyl  and  isopropyl  iodides  are  converted  into  the 
aldehyde  and  ketone  respectively,  and  identified  in  the  form  of  the 
hydrazones. 

From  considerations  of  the  heats  of  formation  of  the  alkyl  iodides, 
and  also  of  the  energy  required  to  separate  the  different  alkyl 
groups  from  oxygen,  the  authors  conclude  that  an  ether  containing 
methyl  and  a  primary  or  secondary  alkyl  group  will  yield  methyl 
iodide  and  alkylcarbinol  by  treatment  with  hydrogen  iodide,  whilst 
methyl  alcohol  and  a  tertiary  alkyl  iodide  will  result  from  an  ether 
containing  the  methyl  and  a  tertiary  alkyl  group.  Moreover,  an  ether 
containing  two  primary,  two  secondary,  or  two  such  mixed  alkyl 
groups  will  yield  a  mixture  of  haloids  and  alcohols  containing  each  of 
the  alkyl  groups.  C.  S. 

Electrolytic  Preparation  of  Alkyloxides  and  Alkyl- 
carbonates.  B£la  Szilard  (Zeit.  Elektrochem .,  1906,  12,  393 — 395). 
— When  a  solution  of  sodium  ethoxide  (4  per  cent.)  in  pure 
anhydrous  alcohol  is  electrolysed  with  platinum  electrodes  and  a 
current  density  just  sufficient  to  produce  a  small  evolution  of  gas  at 
the  anode,  sodium  ethyl  carbonate  is  formed  as  a  solid  deposit  at  the 
anode.  The  yield  is  about  one-seventh  of  the  theoretical  quantity. 
Sodium  methyl  carbonate  is  formed  in  a  similar  way.  Using  a 
magnesium  anode,  magnesium  ethyl  (or  methyl)  carbonate  is  obtained. 
Using  a  lead  anode,  a  one  per  cent,  sodium  methoxide  solution,  and  a 
small  current  density,  lead  methoxide,  Pb(OMe)2  is  formed ;  with 
higher  current  densities,  salts  containing  increasing  quantities  of 
carbon  dioxide  are  produced.  Copper  methoxide,  Ou(OMe)2,  was 
obtained  in  a  similar  way.  T.  E. 

Preparation  of  the  Anhydrides  of  Monobasic  Organic  Acids. 
Yerein  fur  Chemische  Industrie  in  Frankfurt  (D.R.-P.  167304). — 
When  a  mixture  of  chlorine  and  sulphur  dioxide  containing  a  slight 
excess  of  the  latter  gas  is  passed  into  a  cooled  intimate  mixture  of 
anhydous  sodium  and  calcium  acetates,  acetic  anhydride  is  produced 
and  obtained  by  distilling  the  mixture,  preferably  under  reduced 
pressure  (compare  Abstr.,  1906,  i,  3).  G.  T.  M. 

Reactions  of  Double  Decomposition  between  Alcohols  and 
Esters.  Giuseppe  Bruni  and  Angelo  Contardi  {Atti  R.  Accad. 
Lincei,  1906,  [v],  15,  i,  637 — 644). — The  authors  have  heated 
mixtures,  in  molecular  proportions,  of  menthol  with  ethyl  acetate, 
ethyl  benzoate,  ethyl  oxalate,  or  ethyl  malonate,  in  order  to  determine 
whether  any  double  decomposition  takes  place  under  these  conditions, 
the  changes  being  followed  by  means  of  the  rotatory  power.  With 
ethyl  acetate,  no  change  occurs  after  heating  for  ten  hours  at  100°,  and 
the  same  is  the  case  with  ethyl  benzoate  after  twelve  hours’  heating  at 
80°.  With  ethyl  oxalate  and  ethyl  malonate,  however,  double  de¬ 
composition  proceeds  at  an  appreciable  velocity  when  they  are  heated 
at  100°  with  menthol. 

With  ethyl  acetoacetate  (2  mols.)  and  menthol  (1  mol.),  or  with 
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menthyl  acetoacetate  (1  mol.),  ethyl  alcohol  (1  mol.),  and  ethyl  aceto- 
acetate  (1  mol.),  double  decomposition  takes  place,  equilibrium  being 
reached  after  heating  at  100°  for  twenty  four  hours,  when  57  6  per  cent, 
of  the  menthol  has  been  transformed  into  menthol  acetoacetate.  At 
79 '9°,  however,  equilibrium  is  not  attained,  even  after  155  hours, 
although  the  final  condition  of  equilibrium  is  the  same  at  this 
temperature  as  at  100°.  The  values  of  K,  calculated  according  to 
the  equation  for  a  bimolecular  reaction,  are  not  constant,  but  decrease 
as  the  time  increases.  T.  H.  P. 

Preparation  of  Solid  Patty  Acids.  Carl  Dreymann  (D.R.-P. 
166610). — The  ordinary  process  for  obtaining  solid  fatty  acids  from 
the  unsaturated  fatty  acids  or  their  glycerides  depends  on  the  treat¬ 
ment  of  these  substances  with  strong  sulphuric  acid  at  60 — 120°,  the 
subsequent  washing  out  of  this  acid  with  water  or  brine  solution,  and 
the  distillation  of  the  product.  The  final  operation  is  attended  by  a 
certain  amount  of  destructive  action  due  to  the  decomposition  of  the 
hydroxystearic  acid  which  is  present.  This  efEect  is  due  to  the 
presence  of  sulphuric  acid,  which  is  tenaciously  retained  by  the  organic 
matter  in  spite  of  the  washing  with  water.  The  distillation  may, 
however,  be  greatly  improved  by  the  introduction  of  some  oxide, 
carbonate,  or  other  acid-fixing  substance,  which  neutralises  the  mineral 
acid,  and  thus  prevents  the  formation  of  hydrocarbons  and  tar. 

G.  T.  M. 

Measurements  of  Affinity  of  Monobasic  Unsaturated  Fatty 
Acids.  Fritz  Fichter  and  Hermann  Mueller  ( Annalen ,  1906,  348, 
256 — 259.  Compare  Fichter  and  Pfister,  Abstr.,  1904,  i,  965). — The 
affinity  constants  of  a  number  of  monobasic  a/2-  and  /?y-unsaturated 
fatty  acids  have  been  measured  by  means  of  the  inversion  of 
sucrose  and  of  the  hydrolysis  of  methyl  acetate ;  the  results,  which  are 
given  in  the  following  table,  confirm  Fichter  and  Pfister’s  observation 
that  the  /3y-unsaturated  acids  have  the  larger  affinity  constants  : 


Butyric  acid.... . 

Crotonic  acid  . 

Yinylacetic  acid  . 

n- Valeric  acid  . 

a/3-Pentenoic  acid  . . — 

/Jy-Pentenoic  acid  . 

a-Methyl-a/3-pentenoic  acid  .. 
a-Methyl-/3y-pentenoic  acid... 


Inversion  of 

Hydrolysis  of 

sucrose. 

methyl  acetate. 

K  x  10-t 

K  x  10-4. 

0-0569 

0  0206 

0-0723 

00320 

0-0941 

0-0540 

0-0545 

0-0164 

0-0691 

0-0170 

0-1738 

0-0668 

0-0284 

0-0235 

0-0757 

0-0325 

a-Ethyl-a/?-pentenoic  acid  has  the  dissociation  constant  AT=  0-00205, 
and  a-ethyl-/3y-pentenoic  acid,  K  =  0-00339. 

The  heat  of  combustion  of  a-methyl-a/3-pentenoic  acid  is  795 ’7  Cal., 
whilst  that  of  a-methyl-/?y-pentenoic  acid  is  797’9  Cal.  (compare 
Thiele,  Abstr.,  1899,  i,  554).  G.  Y. 
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Transformations  of  Salts  of  Pyruvic  Acid.  IV.  Anne 
W.  K.  de  Jong  ( Rec .  trav.  ckim.,  1906,  25,  229 — 232.  Compare 
Abstr.,  1902,  i,  72  ;  1903,  i,  146  ;  1904,  i,  550). — Barium  parapyruvate, 
CcH606Ba,4H20,  prepared  by  the  condensation  of  barium  pyruvate  spon¬ 
taneously  or  by  means  of  baryta, loses  3H20  when  exposed  over  sulphuric 
acid.  The  impurity  present  in  small  quantity  in  barium  parapyruvate 
which  has  been  prepared  by  the  action  of  potassium  cyanide  on  barium 
pyruvate  is  sparingly  soluble  in  boiling  water,  and  dissolves  in 
hydrochloric  acid ;  the  solution  on  evaporation  over  sulphuric  acid 
and  quicklime  deposits  crystals  of  a  compound  which  has  the 
empirical  formula  C7Hg07,|H20,  and  is  probably  the  ay-lactone  of 
ay-dihydroxybutane-aay-tricarboxylic  acid, 

C02H-C(0H)<^i?Me,C°2H 


The  hydrated  compound  softens  at  100°  and  decomposes  at  180°,  the 
anhydrous  compound  decomposes  at  195°.  M.  A.  W. 


Derivatives  of  Ethyl  Propionylpropionate.  Oskar  Emmerling 
and  L.  Kristeller  ( Ber .,  1906,  39,  2450 — 2455). — When  ethyl 
propionylpropionate  is  heated  with  phenylhydrazine  on  the  water-bath 
and  finally  at  140°,  1  -phenyl-  4 -methyl-  ‘b-etliylpyrazolone, 

CEt 


NPh<"CO‘6HMe> 


is  obtained  ;  it  melts  at  112  5°  and  yields  the  corresponding  salt  with  hot 
dilute  hydrochloric  or  sulphuric  acid.  When  heated  with  methyl  iodide 
and  methyl  alcohol  at  110°,  it  forms  \-phenyl-2  :  A-dimethyl-S-ethyl- 
pyrazolone,  C13H16ON2,  which  melts  at  37'5°,  boils  at  208 — 210°  under 
18  mm.  pressure,  and  forms  ap£ata‘nicWm<&,2C13H160N2,H2PtCl6,2H20. 
The  interaction  of  chloroform  and  the  reaction  product  of  sodium  and 
ethyl  propionate  leads  to  the  formation  of  /3-ethoxymethylacrylic  acid, 
OEt'CHICMe'COgH,  which  separates  from  light  petroleum  in  leaflets  or 
long  needles  and  melts  at  106 — 107°. 

COEfCMeNa-C02Et  +  CH(OEt)3  =  C0Et‘CMe(C02Et)*CH(0Et)2. 

COEt-  CMe(C02H)CH(0Et)2  +  H20  =  C02H-CMe:CH-OEt  +  2EtOH. 

The  potassium,  barium ,  calcium,  silver,  and  cadmium  salts  are 
mentioned  ;  the  ethyl  ester  boils  at  198 — 199°  and  has  an  aromatic  odour. 

The  acid  is  stable  towards  cold  dilute  mineral  acids,  but  by  warming 
yields  carbon  dioxide,  alcohol,  and  propaldehyde ;  it  absorbs  bromine 
to  form  a  yellow,  crystalline  additive  compound,  CfiH10O3Br2. 

The  constitution  of  the  acid  has  been  verified  by  its  production 
from  /J-bromomethylacrylic  acid,  sodium  ethoxide,  and  alcohol  at 
130—140°. 

Hantzsch  and  Wohlbriick’s  acid,  C6H803  (Abstr.,  1887,  i,  717), 
obtained  by  warming  ethyl  bromopropionylpropionate,  melts,  not  at 
106 — 108°,  but  at  124°,  and  does  not  yield  /?-methoxymethylacrylic 
acid  when  reduced.  C.  S. 


Crystallographic  Description  of  Alkali  Cobaltioxalates. 
H.  Copaux  ( Chem .  Centr.,  1906,  i,  1604  ;  from  Bull.  Soc.  fran<p  Min., 
29,  67 — 76.  Compare  Abstr.,  1902,  i,  586). — (NH4)9Co2(C204)6,6H20 
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is  monoclinic  and  isomorphous  with  the  ammonium  oxalates  of 
aluminium,  chromium,  and  iron  \a  :  b:c  =  1  *001 7 :1 :0*3929  ;  (3  —  92°44']. 
K6Co2(C204)6,7H20,  triclinic  [a  :  b  :  c  =  0*5963  : 1  :  0*6590  ;  a  =  88°22', 
yS  =  91°42',  y=101°23'].  Rb0Co2(C2O4)6,8H2O,  rhombic  [a:6:c  = 

1*1485  : 1  : 2  5960].  1^.002(0204)^101120  is  monoclinic  and  iso¬ 

morphous  with  the  corresponding  oxalates  of  aluminium,  chromium, 
and  iron  [a  :  b  :  c=  1*398  :  1  :  1*293].  Li0Co2(C2O4)6,12H2O  is  triclinic 

and  is  isomorphous  with  the  lithium  oxalates  of  aluminium  and 
chromium  |>:  6  :c=  1*0177  : 1:0*7885;  a-94°22',  0  =  81°,  y=109°4']. 
K5Na10Co8(C2O4)24,32  H2O  crystallises  in  pseudoregular  octahedra  and 
is  isomorphous  with  the  corresponding  aluminium  and  chromium 
oxalates.  Rb3Na3Co2(C204)6,5H20  is  monoclinic  and  isomorphous 
with  the  corresponding  aluminium  oxalate  [a:b:c=  1*2211 :1 :0*8758  ; 
/?  =  91°38'].  The  crystals  of  (NH4)3Na3Co2(C204)6,7H20  are  mono¬ 
clinic,  but  so  strongly  striated  that  they  cannot  be  measured. 

E.  W.  W. 


Ethyl  Dioximidosuccinate.  Andre  Wahl  ( Compt .  rend.,  1906, 
143,  56 — 58). — Ethyl  dioximidosuccinate,  prepared  by  the  action  of 
hydroxylamine  hydrochloride  on  ethyl  dioxysuccinate  (Anschutz  and 
Parlato,  Abstr.,  1892,  1181),  is  dimorphous,  crystallising  from  a 
mixture  of  ether  and  light  petroleum  in  small,  transparent  prisms,  and 
in  large,  transparent  crystals  which  become  opaque  and  white  when 
removed  from  the  mother  liquor  ;  the  two  modifications  melt  and 
decompose  at  196°  and  are  mutually  convertible  by  the  action  of 
solvents.  It  is  soluble  in  boiling  water,  alcohol,  or  ether,  and  insoluble 
in  cold  water,  and  differs  from  the  compound  described  by  Beckh 
(Abstr.,  1897,  i,  213),  which  is  soluble  in  water  and  melts  at  162°. 
Ethyl  glyoxime-peroxide-dicarboxylate,  CgH]0O6N2,  is  obtained  together 
with  a  little  ethyl  dinitroacetate  when  ethyl  dioximidosuccinate  is 
oxidised  with  fuming  nitric  acid,  and  when  treated  with  ammonia 
yields  the  amide,  (CONH)4,  melting  at  250°  (compare  Propper,  Abstr., 
1883,  573;  Cramer,  Abstr.,  1892,  699  ;  and  Bouveault  and  Bongert, 
Abstr.,  1903,  i,  145). 

Ethyl  4-i  sonitro8oisooxazolone-3-carboxylate, 


C02Et*C< 


C(NOH)*CO 


formed  as  a  by-product  in  the  above  preparation  of  ethyl  dioximido¬ 
succinate,  crystallises  in  white  leaflets,  melts  and  decomposes  at 
160 — 165°,  is  sparingly  soluble  in  water,  and  yields  a  characteristic 
fugitive  violet  coloration  with  alkalis.  M.  A.  W. 


Electrolytic  Decomposition  of  Dicarboxylic  Acids  :  Adipic 
Acid.  B.  Lino  Yanzetti  ( Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i, 
574 — 578.  Compare  Abstr.,  1904,  i,  141). — In  the  electrolysis  of 
potassium  adipate,  a  large  quantity  of  carbon  dioxide  is  evolved  at 
the  anode,  so  that  the  decomposition  of  the  acid  is  far  more  profound 
than  has  been  formerly  supposed.  The  mean  and  almost  constant  com¬ 
position  of  the  gases  is :  carbon  dioxide,  25  ;  unsaturated  hydrocarbons, 
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15]  oxygen,  12]  carbon  monoxide,  1*5  j  and  hydrogen,  60  per  cent. 
The  unsaturated  hydrocarbons  consist  of  butylenes  of  the  formulae 
CH2Me*CHICH2  and  CHMelCHMe.  The  characteristic  ethereal  odour 
is  due  to  the  secondary  formation  of  alcohols  and  ethereal  salts. 

T.  H.  P. 


/3-Methylglutaconic  Acids.  Fritz  Fichter  and  Julius  Schwab 
( Annalen ,  1906,  348,  251 — 256.  Compare  Feist,  this  vol.,  i,  334). — 
The  action  of  ethyl  /3-chlorocrotonate  or  ethyl  /3-chloroisocrotonate  on 
ethyl  sodiomalonate  leads  to  the  formation  of  ethyl  /3-methyl- 
carboxyglutaconate,  which  boils  at  163 — 165°  under  12  mm.  pressure, 
and  on  hydrolysis  with  barium  hydroxide  yields  a  mixture  of  cis-  and 
trans-fi- methylglutaconic  acids.  The  ds-acid  melts  at  152°,  has  a  dis¬ 
sociation  constant  K=  0-01 29,  and  forms  salts  which  crystallise  more 
readily  than  do  those  of  the  trcms- acid,  which  melts  at  1 1 6°,  has  the 
dissociation  constant  A^O’0139,  and  is  converted  partially  into  the 
ds-form  when  boiled  with  aqueous  sodium  hydroxide  (compare  Feist, 
loc.  tit.).  Barium  tmns-/}-methylglutaconate  crystallises  with  5H20 
(6H20;  Genvresse,  Ann.  Chim.  Phys.,  1891,  [vi],  24,88).  The  anilide 
of  the  trans-acid,  C12Hn02N,  melts  at  166°  and  boils  at  186°  under  14 
mm.  pressure  ]  the  ip-toluidide,  C13H1302N,  crystallises  in  long  needles, 
melts  at  164°,  and  boils  at  236 — 240°  under  15  mm.  pressure. 

a(S- Dibi'omo- f$-melhylglutaric  acid,  C6H804Br2,  formed  by  the  action 
of  bromine  under  the  influence  of  sunlight  on  trans-/3-methylglutaconic 
acid  dissolved  in  a  mixture  of  glacial  acetic  acid  and  chloroform, 
crystallises  from  a  mixture  of  chloroform  and  light  petroleum  and 
melts  at  145°.  G.  Y. 


Condensation  of  Ethyl  /3/3-Dimethylglycidate  with  Ethyl 
Sodiomalonate.  Synthesis  of  Terebic  and  Pyroterebic  Acids. 
Albin  Haller  and  Gustave  Blanc  ( Compt .  rend.,  1906,  142, 
1471 — 1473). — y y- Dimethyl -aP-dicarbethoxybutyrolactone  (i-methyl-2  :  3- 


dicarbethoxypentan-i-olid), 


C02EfCH — CO. 
C02Et-CH*CMe2 


^O,  obtained  by  the  con¬ 


densation  of  ethyl  /3/3-dimethylglycidate  (Darzens,  Abstr.,  1905,  i,  116) 
with  ethyl  sodiomalonate,  boils  at  174°  under  12  mm.  pressure,  crystal¬ 
lises  from  a  mixture  of  ether  and  light  petroleum  in  large  prisms,  melts 
at  46°,  and  is  converted  quantitatively  into  terebic  acid  by  boiling 
with  hydrochloric  acid.  The  terebic  acid  was  characterised  by  its  con¬ 
version  into  pyroterebic  acid  and  wohexolactone  by  the  action  of  heat ; 
the  phenylhydrazide  of  pyroterebic  acid  melts  at  106°. 

Attempts  to  effect  the  condensation  of  ethyl  a/?/3-trimethylglycidate 
with  ethyl  sodiomalonate  were  unsuccessful,  owing  probably  to  steric 
hindrance.  M.  A.  W. 


Organic  Thio-acids.  II.  Einar  Biilmann  {Annalen,  1906,  348, 
120 — 132.  Compare  Abstr.,  1905,  i,  625]  Holmberg,  Abstr.,  1905,  i, 
323  ;  Klason  and  Carlson,  this  vol.,  i,  232). — Thioglycollic  acid  is  pre¬ 
pared  by  dissolving  xanthoacetic  acid  in  cooled  25  per  cent,  aqueous 
ammonia  ;  after  twenty-four  hours,  the  mixture  is  extracted  with  ether 
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and  heated  at  112°,  made  alkaline  with  ammonia,  and  again  extracted 
with  ether  and  left  overnight  in  contact  with  zinc  filings ;  it  boils  at 
103 — 105°  under  14  mm.  pressure,  and  has  a  sp.  gr.  1-326  at  17-3°. 

Thiolactic  acid  is  prepared  from  a-xanthopropionic  acid  ;  it  boils  at 
98  5 — 99°  under  14  mm.  pressure,  and,  when  cooled  with  ice-water, 
crystallises,  melting  at  about  10°. 

Thiohydracrylic  acid,  prepared  from  /?-xanthopropionic  acid,  forms 
white  crystals,  melts  at  16-8°,  boils  at  110-5—111-5°  under  15  mm. 
pressure,  decomposes  when  heated  under  the  ordinary  pressure,  and 
has  a  sp.  gr.  1-218  at  20  8°. 

a-Xanthoisobutyric  acid ,  0Et*CS*S-CMe2*C02H,  prepared  from 
potassium  xanthate  and  sodium  isobutyrate,  forms  white  crystals  and 
melts  at  102 — 103°.  When  heated  with  ammonia,  it  yields  a-thioliso- 
butyric  acid,  which  is  crystalline,  melts  at  47°,  boils  at  101 — 102°  under 
15  mm.  pressure,  gives  an  intense  indigo-blue  coloration  with  ferric 
chloride,  changing  to  reddish-violet  on  addition  of  ammonia,  forms 
with  copper  sulphate  a  yellow,  with  mercuric  chloride  or  silver  nitrate 
a  white  precipitate,  and  is  oxidised  by  iodine,  forming  a-dithiodiiso- 
butyric  acid ,  C8H1404S2,  separating  from  hot  water  in  colourless 
crystals. 

Disulphidedisuccinic  acid,  S2[CH(C02H)*CH2*C02H]2,  prepared  by 
the  oxidation  of  thiomalic  acid  writh  ferric  sulphate  and  aqueous 
ammonia,  is  obtained  as  a  white,  crystalline  residue.  G.  Y. 

Organic  Thio-acids.  III.  Einar  Bjilmann  (.dwraaZerc,  1906, 348, 
133 — 143.  Compare  preceding  abstract;  Abstr.,  1905,  i,  625). — A 
reply  to  Holmberg  (Abstr.,  1905,  i,  324). 

Trithiocarbodiglycollic  acid  is  formed  by  the  action  of  sodium  chloro- 
acetate  on  potassium  xanthate  in  hot  aqueous  solution  or  by  heating 
alkali  xanthoacetates  with  water.  It  is  decomposed  to  only  a 
small  extent  when  boiled  with  water.  The  sodium  salt  crystallises 
with  2£H30. 

Carbethoxythiogly collie  acid,  0Et’C0,S,CH2’C02H,  prepared  by  the 
action  of  potassium  thiocarbonate  on  potassium  xanthate,  forms  colour¬ 
less,  transparent  crystals,  melts  at  28 — 29°,  boils  at  110 — 115°  under 
20  mm.  pressure,  is  extremely  hygroscopic,  and  is  decomposed  by 
alcoholic  potassium  hydroxide,  yielding  alcohol,  carbon  dioxide,  and 
thioglycollic  acid,  or  by  alcoholic  ammonia,  yielding  thioglycollic  acid 
and  xantbamide.  The  potassium  salt,  C5BL04SK,  was  analysed. 

The  action  of  ammonia  on  xanthoacetic  acid  leads  to  the  formation 
of  xanthamide,  that  of  aniline  to  the  formation  of  xanthanilide  and 
s-diphenylcarbamide. 

The  formation  of  the  reddish-yellow,  crystalline  potassium  tritbio- 
carbonate,  CaH202S8K6,  by  the  successive  action  of  hydrogen  sulphide 
and  carbon  disulphide  on  alcoholic  potassium  hydroxide  is  confirmed. 

G.  Y. 

Sulphoacetic  Acid.  II.  Sulphoacetic  Acid  and  Aromatic 
Amines.  Otto  Stillich:  (J.pr.  Chem.,  1906,  [ii],  74,  51 — 56.  Compare 
this  vol.,  i,  552). — Aniline  sulphoacetate,  (NH2Ph)2,C2H406S,  formed  by 
the  action  of  aniline  on  aniline  hydrogen  sulphoacetate,  melts  at 
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125 — 151°,  decomposes  into  aniline  and  sulphoacetic  acid  when  re¬ 
crystallised  from  alcohol,  and  when  highly  heated  yields  aniline 
acetanilide-w-sulphonate,  NHPh’CO’CH^SOgHjNHgPh,  which  is 
formed  quantitatively  by  heating  aniline  with  sulphoacetic  acid  at 
200° ;  it  crystallises  from  absolute  alcohol  in  long  prisms  and  melts 
at  229 — 231°.  The  sodium  salt,  NHPh'CO’CH^SOgNajHgO,  forms 
nacreous,  quadratic  leaflets  and  melts  at  283 — 284°. 

p -Phenetidine  sulphoacetate ,  (0Et*C6H4'NH2)2,C2H405S,  crystallises 
in  long,  white  needles,  melts  at  about  146°,  forming  a  turbid  liquid 
which  becomes  clear  at  about  170°,  and  when  highly  heated  forms  p- 
phenetidine  acetyl-\)-phenetidine-w-sulphonate, 

0Et-C6H4-NH*C0*CH2-S03H,NH2-C6H4*0Et ; 
this  crystallises  in  needles,  commences  to  sinter  at  224°,  and  melts  at 
233 — 240°.  The  sodium  salt,  OEt'CgH^NH'CO'CH^SOgNa^HgO, 

crystallises  in  needles  and  melts  at  about  270°,  forming  a  turbid  liquid 
which  is  not  clear  at  290°. 

p -Anisidine  acetyl-p-anisidine-w-sidphonate  forms  matted  needles, 
sinters  at  220°,  and  melts  at  224 — 227°.  The  sodium  salt, 

OMe*  C6H4  ♦  N  H  •  CO  •  C  H2  •  S03N  a,H20, 
crystallises  in  nacreous,  rectangular  leaflets,  commences  to  soften  at 
about  269°,  and  gradually  decomposes  when  more  highly  heated. 

ThesaZf,  C7H7-NH-C0'CH2-S03H,NH2*C7H7,  formed  from  o-toluidine, 
crystallises  in  blue,  pointed  needles,  melting  at  189 — 191°;  the  sodium 
salt,  C(,H10O4SNa,H2O,  forms  prismatic  needles  and  melts  at 
223 _ 224° 

The  salt,  C10H7-NH-CO-CH2*SO3H,C10H7-NH2,  formed  from  a- 
naphthylamine,  decomposes  on  recrystallisation  ;  the  sodium  salt, 
CjoH^NH’CO’CHj-SOgNa,  forms  matted  needles  and  melts  at 
285—287°.  Gr.  Y. 

Preparation  of  Aldehydes  and  Ketones  from  Alcohols. 
W.  Lang  (D.R.-P.  166357). — The  manganic  salts  are  found  to  be 
very  useful  in  oxidising  alcohols  to  aldehydes  and  ketones,  inasmuch  as 
the  reaction  is  not  carried  further  when  the  oxidising  agent  is  in 
excess. 

Manganous  ammonium  sulphate,  2MnS04,(NH4)2S04,  obtained  in 
anhydrous  crystals  by  adding  excess  of  ammonium  sulphate  to  a  hot 
acid  solution  of  manganous  sulphate,  is  decomposed  by  cold  water  into 
the  double  sulphate,  MnS04(NH4)2S04,  and  manganous  sulphate,  but 
when  electrolysed  in  an  anode  cell  lined  with  lead,  the  current  density 
being  3 ‘5  amperes  per  sq.  cm.,  it  gives  rise  to  maDganic  ammonium 
alum,  which  is  hydrolysed  by  water,  yielding  manganic  hydroxide. 

The  mixture  thus  obtained  is  employed  in  oxidising  methyl  alcohol 
to  formaldehyde,  2  4  parts  of  the  latter  being  obtained  from  4  parts  of 
the  alcohol.  In  a  similar  manner,  17  parts  of  menthol  yield  14  parts 
of  menthone.  G.  T.  M. 

Decomposition  of  Formaldehyde  by  the  Silent  Discharge. 
Pranz  Russ  ( Zeit .  Elektrochem.,  1906,  12,  412 — 413). — The  silent  dis¬ 
charge  was  passed  through  the  vapour  of  formaldehyde  at  150°  and  the 
formation  of  carbon  monoxide  and  hydrogen  observed.  T.  E. 
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Preparation  of  a  Solid  Modification  of  Chloral.  Simon 
Gartner  (D.K.-P.  170534). — Chloral  hydrate  is  left  for  several  hours 
in  contact  with  about  half  its  weight  of  concentrated  sulphuric  acid 
until  a  white,  pasty  mass  is  formed.  The  acid  is  then  poured  off 
and  the  residue  introduced  into  well-cooled  dilute  hydrochloric  or 
sulphuric  acid  ;  the  product,  which  now  becomes  solid,  is  washed  and 
dried  over  concentrated  sulphuric  acid.  This  product  can  also  be 
obtained  from  chloral  alcoholate  ;  it  is  only  sparingly  soluble  in  water 
and  becomes  quite  insoluble  when  acid  is  added.  It  can  be  employed 
as  an  anaesthetic  or  a  hypnotic,  and,  unlike  chloral  hydrate,  it  is  devoid 
of  any  irritating  action  on  the  mucous  membrane  of  the  stomach. 

G.  T.  M. 

Preparation  of  Aldehydes,  Alcohols,  and  Acids.  Chemische 
Fabrik  Florsheim,  H.  Hoerdlinger  (D.R.-P.  167137). — The  volatile 
product  obtained  by  blowing  air,  oxygen,  or  an  ozonised  mixture  of 
these  gases  through  heated  oils  or  fats  consists  of  a  mixture  of  the 
lower  aldehydes,  alcohols,  and  aliphatic  acids  (from  C6  onwards). 

Castor  oil  was  heated  to  160°  and  a  current  of  air  introduced;  a 
vigorous  reaction  ensued,  raising  the  temperature  to  220° ;  the  distillate 
was  collected  and  the  oily  portion  mixed  with  petroleum  and  sodium 
hydrogen  sulphite  solution  and  saturated  with  sulphur  dioxide  until 
two  clear  layers  separated.  The  petroleum  extract  when  shaken 
with  dilute  aqueous  sodium  hydroxide  yielded  sodium  n-hexoate  and 
?i-heptoate,  and  n-heptyl  and  n-octyl  alcohols.  The  sodium  hydrogen 
sulphite  solution  furnished  heptaldehyde. 

Similar  results  were  obtained  with  linseed  and  rape-seed  oils. 

G.  T.  M. 

Formation  of  Glycerose.  Nazareno  Tarugi  ( Oazzetta ,  1906,  36, 
i,  332 — 347.  See  this  vol.,  ii,  631). 

[Alkylenediamine  Chromium  Compounds.]  Paul  Pfeiffer 
( Annalen ,  1906,  346,  26  —  81.  See  this  vol.,  ii,  614). 

Antimonichlorides  of  Dichloro-salts.  Paul  Pfeiffer  and  M. 
Tapuach  (Zeit.  anorg.  Chem.,  1906,  49,  437 — 440.  Compare  Abstr., 
1904,  ii,  41). — With  the  object  of  elucidating  the  constitution  of  the 
green  double  chloride  of  antimony  and  chromium,  CrCl3,SbCl5,10H2O, 
described  by  Weinland  and  Feige  (Abstr.,  1903,  ii,  218),  the  authors 
have  prepared  and  examined  two  complex  antimonichlorides  of 
analogous  constitution.  The  compound ,  [Cr,C4H8N2H2,Cl2][SbCl5], 
prepared  by  the  action  of  antimony  pentaehloride  on  violet  cis- 
dichlwodiethylenediamine  chromium  chloride,  [Cr,C4H8N2H2,Cl2]Cl, 
dissolved  in  hydrochloric  acid,  forms  violet  crystals.  The  compound, 
[Co-C4H8N2H2  •Cl2][SbCl5],  obtained  in  a  similar  manner  from  trans- 
dichlorodietliylenediamine  cobalt  chloride,  [Co,C4H8N2H2*C12]C1,  and 
antimony  pentaehloride,  forms  a  green  precipitate.  The  antimony  was 
removed  from  these  double  salts  by  treatment  with  hydrogen  sulphide, 
and  from  the  respective  filtrates  derivatives  of  chromium  and  cobalt  con¬ 
taining  two  atoms  of  chlorine  were  obtained,  which  proves  the  constitu- 
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tion  to  be  as  above.  From  analogy,  the  formula  [Cr(H20)4Cl2][SbClfi] 
is  ascribed  to  the  double  chloride  of  antimony  and  chromium  in  agree¬ 
ment  with  Weinland  and  Schmid  (Abstr.,  1905,  ii,  326).  G.  S. 

Compounds  of  Metallic  Thiocyanates  with  Organic  Bases 

Hermann  Grossmann  and  Bernhard  Schuck  (Zeit.  anorg.  Chem., 
1906,  60,  1 — 20.  Compare  this  vol.,  i,  7,  485). — In  the  present  paper, 
compounds  of  ethylenediamine  with  thiocyanates  and  other  salts  of 
bivalent  metals  are  described,  and  one  or  two  compounds  containing  a- 
and  /?-naphthylamine  have  also  been  prepared.  In  the  majority  of 
cases  the  compounds  were  obtained  by  the  direct  action  of  the  cal¬ 
culated  quantity  of  base  on  the  salt  in  aqueous  solution ;  in  some  cases 
double  decomposition  between  potassium  thiocyanate  and  the  ethylene¬ 
diamine  compound  of  other  salts  has  been  employed.  In  the  course 
of  the  investigation  it  was  found  that,  contrary  to  Ostwald’s  opinion 
(Abstr.,  1886,  586),  free  ethylenediamine,  and  in  some  cases  the 
combined  base,  can  be  accurately  estimated  by  titration  with  sulphuric 
acid,  using  methyl-orange  or  litmus  as  indicator. 

Nickel  Compounds. — Triethylenediaminenickel  thiocyanate , 

(Ni,3C2H8N2)(SCN)2, 

separates  from  aqueous  solution  in  violet,  prismatic  crystals,  which 
melt  at  253°.  It  is  decomposed  by  acids  with  formation  of  the  corre¬ 
sponding  salt  of  ethylenediamine,  and  by  hot  potassium  hydroxide,  green 
nickel  hydroxide  being  precipitated.  Diethylenediaminenickel  thio¬ 
cyanate,  (Ni,2C2H8N2)(SCN)2,  has  already  been  obtained  by  Werner 
(Abstr.,  1899,  i,  857)  in  two  isomeric  forms,  which  crystallise  with 
lH2Oin  bluish-violet  plates  and  in  reddish- violet  needles  respectively. 
The  authors  confirm  Werner’s  results  except  that  their  compounds  are 
anhydrous  ;  both  melt  at  220°.  The  nature  of  the  isomerism  has  not 
been  elucidated.  Ethylenediaminenickel  thiocyanate, 
(Ni,C2H8N2)(SCN)2, 

forms  bluish-green,  rhombic  crystals,  which  melt  at  275°.  It  is  also 
decomposed  by  hot  potassium  hydroxide,  but  is  not  affected  by 
ammonia.  Triethylenediaminenickel  cyanide,  (Ni,3C2H8N2)(CN)2,  pre¬ 
pared  by  the  action  of  the  molecular  quantity  of  solid  potassium 
cyanide  on  the  corresponding  thiocyanate,  forms  reddish-violet  crystals, 
which  melt  at  244°.  Diethylenediaminenickel  chloride, 
(Ni,2C2H8Nf)Cl2,H20, 

occurs  in  light  blue,  prismatic  crystals,  which  melt  at  157°.  The  tri- 
ethylenediamine  compound  has  already  been  prepared  by  Werner  and 
Spruck  ( loc .  cit.) )  attempts  to  obtain  the  mono-compound  were  un¬ 
successful. 

Zinc  and  Cadmium  Compounds. — Triethylenediamine  zinc  thio¬ 
cyanate,  (Zn,3C2H8N2)(SCN)2,  forms  colourless,  rhombohedric  crystals, 
which  melt  at  161°.  The  corresponding  cadmium  compound, 
(Cd,3C2H8N2)(SCN)2,  forms  colourless  plates  which  melt  at  138°.  No 
other  compounds  of  these  metals  were  obtainable. 

Copper  Compounds. — The  three  thiocyanates  were  obtained  by 
double  decomposition.  Triethylenediamine  copper  thiocyanate, 
(Cu,3C2H8N2)(SCN)2,5H20, 

crystallises  in  large,  deep  blue  plates,  which  melt  at  138°.  The 
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diethylenediamine  compound,  (Cu,2C2H8N2)(SCN);i!,2H20,  forms  dark 
blue  needles,  melting  at  83°,  and  the  mono-compound, 

(Cu,C2H8N2)(SCN)2, 

slender,  light  blue  needles.  The  three  compounds  just  mentioned  are 
not  affected  by  potassium  hydroxide  or  by  ammonia.  Ethylenediamine- 
copper  chloride,  (Cu,C2H8N2)Cl2,H20,  crystallises  in  reddish-blue 
leaflets  which  melt  at  158°.  With  excess  of  hydrogen  chloride,  it 
yields  the  double  chloride ,  (Cu,C2H10N2)C14,  in  golden-yellow  leaflets 
melting  at  272°.  Triethylenediaminecopper  bromide, 
(Cu,3C2H8N2)Br2,5H20, 

forms  dark  blue,  lustrous  leaflets,  the  diethylenediamine  compound, 
(Cu,2C2HsN2)Br2,2H20,  dark  blue,  prismatic  crystals,  and  the  mono- 
ethylenediamine  compound,  (Cu,C2H8N2)Br2,H20,  lustrous,  green 
plates.  Triethylenediaminecopper  acetate,  (Cu,3C2H8N2)(0Ac)2,2H20, 
crystallises  in  dark  blue  leaflets,  melting  at  67° ;  diethylenediamine- 
copper  acetate,  (Cu,2C2H8N2)(0Ac)2,H20,  in  light  blue,  rhombic  prisms, 
melting  at  115°  ;  and  monoethylenediaminecopper  acetate, 
(Cu,C2HbN2)(OAc)2, 

in  dark  green,  lustrous,  prismatic  crystals.  Monoethylenediaminecopper 
sulphate,  (Cu,C2H8N2)S04,3H20,  forms  slender,  light  blue  needles, 
which  decompose  on  heating  to  260°.  Diethylenediaminecopper 
nitrate,  (Cu,2C2H3N2)(N03)2,2H20,  forms  lustrous,  dark  blue  leaflets 
and  melts  at  213°. 

Attempts  were  made  to  prepare  additive  compounds  with  a-  and 
/3-naphthylarnine,  but  only  nickel  compounds  were  obtained,  a -Naphthyl- 
aminenickel  thiocyanate,  (Ni,C10H9N)(SCN)2,  separates  from  an 
alcoholic  solution  of  its  components  as  a  moss-green,  crystalline  preci¬ 
pitate,  which  decomposes  on  heating  above  200°.  The  /^-compound 
forms  a  yellowish-green,  crystalline  precipitate,  which  melts  about 
261°.  G.  S. 

Efcbylenediammonium  Double  Salts.  Hermann  Grossmann 
and  Bernhard  SchOck  (Zeit.  anorg.  Chem.,  1906,  50,  21 — 32.  Com¬ 
pare  Kurnakoff,  Abstr.,  1898,  ii,  475). — These  double  salts  are  of 
the  general  type  (M,C2H10N2)X4,  where  M  is  a  bivalent  metal  and 
X  a  univalent  acid  group,  and  have  been  prepared  either  by  inter¬ 
action  of  the  salt  of  ethylenediamine  with  the  corresponding  salt  of  the 
metal  in  aqueous  solution,  or  by  dissolving  the  ethylenediamine  additive 
compound  (see  preceding  abstract)  in  excess  of  the  corresponding  acid. 

j Ethylenediammonium  manganothiocyanate, 

(Mn,C2H10N2)(SCN)4,2H2O, 

occurs  in  long,  colourless  plates  which  melt  at  186°.  The  corresponding 
ferrous  compound,  (Fe,C2H10N2)(SCN)4,4H2O,  forms  long,  brown 
needles  which  become  oxidised  in  the  air ;  the  nickel  compound, 
(Ni,C2H10N2)(SCN)4,4H2O,  occurs  in  green,  prismatic  crystals  and 
melts  at  95° ;  the  cobalt  compound,  (Co,C2H10N2)(SCN)4,2H2O,  in 
slender,  dark  blue  needles,  melting  at  82° ;  the  zinc  compound, 
(Zn,C2H10N2)(SCN)4,4H2O, 

in  slender,  colourless  needles  melting  at  123°;  and  the  cadmium  com¬ 
pound,  (Cd,C9H10N2)(SCN)4,  in  large,  colourless,  octahedral  crystals 
which  melt  at  182°. 
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Ethylenediammonium  m&'curithiocyanate,  (Hg,G2H10N2)(SCN)4,  forms 
colourless,  prismatic  crystals,  which  melt  at  120°.  The  compound, 
(Hg2,C2H10N2)(SCN)6,  also  forms  colourless  crystals  which  melt  about 
114°. 

Ethylenediammonium  cobaltochloride,  (Co,C2H10N2)C14,6H2O,  separates 
from  aqueous  solution  in  lustrous,  light  green  needles  which  melt  at 
254°.  The  corresponding  bromide,  (Co,O2H10N2)Br4,2H2O,  occurs  in 
slender,  light  blue  needles.  Ethylenediammonium  cupribromide, 
(Cu,C2H10N2)Br4,5H2O,  occurs  in  black,  lustrous  leaflets  which  melt 
at  242°. 

Ethylenediammonium  cadmium  chloride,  (Cd,C2H10N2)Cl4,  crystallises 
in  colourless,  four-sided  plates,  which  melt  and  decompose  at  300°  ; 
the  corresponding  bromide,  (Cd,C2H10N2)Br4,  occurs  in  colourless, 
columnar  crystals  which  decompose  about  190°. 

Ethylenediammonium  uranyl  chloride,  (UO2,C2H10N2)Cl4,2H2O,  forms 
yellow,  prismatic  crystals,  which  are  very  hygroscopic  and  melt  about 
219°. 

Ethylenediammonium  ferrous  sulphate,  (Fe,C2H10N2)(SO4)2,4H2O, 
occurs  in  light  green,  tabular  crystals  ;  ethylenediammonium  cobalto- 
sulphate,  (Co,C2H10N2)(SO4)2,4H2O,  in  rose-coloured,  triclinic  crystals ; 
and  ethylenediammonium  manganosulphale,  (Mn,C2H10N2)(SO4)2,4H2O, 
in  faintly  rose-coloured  crystals.  Ethylenediammonium  nickelosulphate , 
(Ni,C2H10N2)(SO4)2,6H2O,  forms  green,  triclinic  crystals;  the  corre¬ 
sponding  cadmium  compound,  (Cd,O2H10N2)(SO4)2,4H2O,  occurs  in 
colourless,  triclinic  crystals ;  the  copper  compound, 
(Cu,C2H10N2)(SO4)2,6H2O, 

in  monoclinic  crystals ;  the  zinc  compound,  (Zn,C2H10N2)(SO4)2,6H2O, 
in  colourless,  monoclinic  crystals ;  and  the  magnesium  compound, 
(Mg,C2H10N2)(SO4)2,4H2O,  in  small,  colourless  needles.  Ethylenediam¬ 
monium  aluminosulphate ,  (Al2,C2H10N2)(SO4)4,4H2O,  occurs  in 

colourless  leaflets.  Ethylenediammonium  uranylosulphate, 
(TJO2,C2H10N2)(SO4)2,4H2O, 

forms  small,  light  yellow,  six-sided  crystals,  which  decompose  above 
285°;  ethylenediammonium  uranylonitrate,  (UO2,C2H10N2)(NO3)4,2H2O, 
forms  greenish-yellow,  four-sided,  columnar  crystals,  which  melt  about 
215°  and  are  strongly  fluorescent.  The  double  uranyl  nitrate  acts  on 
the  photographic  plate,  whilst  the  double  sulphate  and  chloride  have  no 
action  on  it ;  on  the  other  hand,  the  electroscope  is  affected  about 
equally  by  the  nitrate  and  the  sulphate.  The  crystals  of  the  double 
sulphates  described  in  this  paragraph  have  been  measured  and  the 
results  are  tabulated. 

Attempts  were  made  to  obtain  double  sulphates  containing  ethyl- 
amine,  but  only  the  zinc  compound  was  obtained.  Ethylammonium 
zinc  sulphate,  (Zn,2C2H8N)(S04)2,8H20,  obtained  by  interaction  of 
ethylamine  sulphate  and  zinc  sulphate  in  aqueous  solution,  occurs  in 
large,  colourless  crystals.  G.  S. 

Preparation  of  Aminoalcohols.  J.  D.  Riedel  (D.R.-P.  169746, 
169819). — The  aminoalcohols  having  the  general  formula 
HO-CRR^CHjj-NRms, 

where  R,  R1,  R2,  and  R3  are  alkyl  or  aryl  groups,  are  substances  which 
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may  be  employed  in  the  production  of  anaesthetics.  The  halogen 
hydrins  required  for  the  preparation  of  these  aminoalcohols  are  readily 
obtained  from  chloroacetone  and  its  analogues  by  the  Grignard 
reaction.  The  following  carbinols  were  thus  obtained  for  the  first 
time  : 

Methylchloromethylprapylcarbinol,  CH2Cl*CMePra*OH,  boiling  at 
75°  under  35  mm.  pressure;  methylchloromethylisobutylcarbinol, 
CH2Cl*CMe(C4H9)*OH,  boiling  at  85°  under  25  mm.  pressure ; 
methylchloromethylisoamylcarbinol,  CH2Cl*CMe(C6Hn)'OH,  boiling  at 
96 — 98°  under  23  mm.  pressure;  benzylmethylchloromethylearbinol, 
CH201*CMe(C7H7)*0H,  boiling  at  155°  under  25  mm.  pressure; 
chloromethyldiethylcarbinol,  CH2Cl*CEt2,OH,  boiling  at  88°  under 
35  mm.  pressure. 

Dimelhylaminomethyldiethylcarbinol,  NMe2*CH2* CEt2*OH,  obtained 
by  the  action  of  dimethylamine  on  the  last  of  these  chlorohydrins  at 
130°,  is  a  colourless  liquid  boiling  at  76 — 79°  under  23  mm.  pressure; 
the  hydrochloride  of  its  benzoyl  derivative  crystallises  from  alcohol  in 
well-defined,  lustrous  plates  melting  at  189°. 

Dimethylaminodimethylethylcarbinol,  NMe.2,CH2*CIVIeEt*OH,  is  a 
colourless  liquid  boiling  at  57°  under  23  mm.  pressure ;  the  hydro¬ 
chloride  of  its  benzoyl  derivative  melts  at  175°. 

Dimethylaminodimethylpropylcarbinol,  NMe2-CH2*CMePra,OH,  boils 
at  78°  under  35  mm.  pressure  ;  its  salts  are  not  crystallisable,  but 
the  hydrochloride  of  its  benzoyl  derivative  separates  in  very  soluble 
hygroscopic  needles  melting  at  146°. 

Dimethylaminodimethylisobutylcarbinol  boils  at  82°  under  34  mm. 
pressure,  the  hydrochloride  of  the  benzoyl  derivative  melts  at 
1 3  4°. 

Dimethylaminodimethylisoamylcarbinol  boils  at  98 — 99°  under 
24  mm.  pressure  ;  the  hydrochloride  of  the  benzoyl  derivative  forms 
silky  needles  and  melts  at  138°. 

Phenylmethylaminodimethylcarbinol,  NHMe’CH^CMePlrOH,  boils 
at  135 — 138°  under  31  mm.  pressure;  its  hydrochloride  melts  at  153° 
and  its  dibenzoyl  derivative  at  122°. 

Phenyldimethylaminodimethylcarbinol,  NMe2,CH2*CMePh*OH,  boils 
at  135 — 136°  under  32  mm.  pressure;  its  hydrochloride  melts  at 
159—160°. 

Phenyldiethylaminodimethylcarbinol,  NEt2,CH2‘CMePh’OH,  is  a 
viscid  liquid  boiling  at  147 — 149°  under  24  mm.  pressure. 

Benzyldimelhylaminodimethylcarbinol,  N  Me2*CH2*CMe(C7H7)'OH, 
boils  at  144°  under  24  mm.  pressure,  the  hydrochloride  of  its  benzoyl 
derivative  melts  at  195°. 

This  series  of  aminoalcohols  can  also  be  prepared  by  applying  the 
Grignard  reaction  to  the  dialkyl-aminoacetones  and  -aminoesters  in 
the  following  manner : 

1.  NMe./CHvCO’CIL  — >  NMe2-CH2-CMe./0-MgI  — > 

NMe,-CH2-CM<yOH. 

2.  NMe/CH.-COOEt  — >  NMea-CH,-CEt„-0-MgSr  _ >■ 

‘  NMe.-OH.-OEt.-OH. 

G.  T.'M. 
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Phosphotungstates  of  some  Amino -acids.  M.  Barber 
( Monatsh .,  1906,  27,  379 — 401.  Compare  Gulewitsch,  Abstr.,  1899,  i, 
833  ;  Schulze  and  Winterstein,  Abstr.,  1902,  i,  137 ;  Grossmann  and 
Kraemer,  Abstr.,  1904,  i,  850). — Glycine  phosphotungstate, 
3C2H502N,H3P04, 1 2  W03,5— 6H20, 
which  crystallises  in  stout  prisms  and  nodular  aggregates,  and  is 
decomposed  by  boiling  alcohol,  alanine  phosphotungstate , 
3C3H702N,H3P04, 1 2  WOs,4— 5  H20, 
which  crystallises  in  microscopic,  stout,  pointed  needles,  asparagine 
phosphotungstate,  5C4H8O3N2,2H3PO4,22WO3,10H2O,  and  aspartic 
acid  phosphotungstate ,  4C4H7O4N,2H3PO4,20 — 22W03,24H20,  which 
crystallises  in  microscopic  octahedra,  are  prepared  by  adding  50  per 
cent,  phosphotungstic  acid  to  the  hot  saturated  aqueous  solution  of  the 
amino-acid,  or  by  dissolving  the  latter  in  the  phosphotungstic  acid 
solution,  so  that  the  proportion  present  is  1  amino-acid :  10  phospho¬ 
tungstic  acid.  These  four  phosphotungstates  lose  their  water  of 
crystallisation  at  105°.  The  phosphotungstate  of  glycine  is  soluble  to 
the  extent  of  4  5,  14‘4,  and  21’3,  of  alanine  to  the  extent  of  15*7,  19-4, 
and  27 ‘6,  of  asparagine,  6‘8,  66,  and  400,  and  of  aspartic  acid,  3,  24, 
and  400,  in  water,  absolute  alcohol,  and  80  per  cent,  alcohol, 
respectively. 

Glutamic  acid  and  phosphotungstic  acid  yield  products  which  have 
the  approximate  composition  C5H904N,3(H3P04,12W03),  or,  after  re¬ 
crystallisation  from  water,  3C6H904N,2(H3P04,12W0S).  These  are 
isomorphous  mixtures  of  the  phosphotungstate  and  phosphotungstic 
acid,  and  on  further  recrystallisation  from  water  yield  other  isomorphous 
mixtures  of  varying  intermediate  composition. 

Crystalline  phosphotungstates  could  not  be  obtained  from  tyrosine 
or  leucine  (compare  Kossel  and  Kutscher,  Abstr.,  1901,  i,  107). 

Various  methods  of  separating  phosphorus  from  tungstic  acid  in 
organic  phosphotungstates  are  compared.  Satisfactory  results 
were  obtained  only  with  Sprenger’s  method  (Abstr.,  1881,  140) 
when  modified  by  precipitation  of  the  phosphoric  acid  by  means 
of  ammonium  molybdate,  instead  of  ferric  chloride  and  ammonium 
acetate.  G.  Y. 

Synthesis  of  Glycocholic  and  Taurocholio  Acids.  S.  Bondi 
and  Ernst  Muller  (Zeit.  physiol.  Chem.,  1906,  47,  499 — 506). — Pure 
cholic  acid  melts  at  198°  and  is  most  readily  prepared  by  a  modification 
of  Mylius’  method  (Abstr.,  1888,  508).  The  ethyl  ester  melts  at  162°. 
The  hydrazide,  C23H3!l03,C0,NH,NH2,  obtained  by  heating  an  alcoholic 
solution  of  the  ester  with  hydrazine  hydrate,  crystallises  from  hot 
water  in  colourless,  glistening  needles  containing  water  of  crystallisa¬ 
tion.  The  anhydrous  compound  melts  at  188 — 189°,  dissolves  in  most 
organic  solvents,  and  reduces  a  cold  ammoniacal  silver  nitrate  solution. 
The  solution  of  the  hydrazide  in  dilute  hydrochloric  acid  yields  with 
benzaldehyde  a  precipitate  of  cholalbenzylidenehydrazine, 
C23H3903*C0*NH*N:0HPh, 

The  azide  of  cholic  acid,  C23HB903*C0N3,  obtained  by  the  action  of 
nitrons  acid  on  the  hydrazide,  is  precipitated  as  a  fine  powder, 
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decomposes  vigorously  at  73°,  is  insoluble  in  water,  but  dissolves 
readily  in  alcohol  or  chloroform.  The  azide  condenses  with  alkaline 
solutions  of  glycine  and  taurine,  yielding  respectively  glyco-  and  tauro- 
cholic  acids.  J.  J.  S. 

Preparation  of  Bromodialkylacetamides.  Kalle  &  Co. 
(D.R.-P.  170629). — Ethyl  bromodiethylacetate  when  dissolved  in 
alcohol  and  shaken  for  some  time  with  aqueous  ammonia  yields  bromo- 
diethylacetamide,  which  can  be  recrystallised  from  light  petroleum. 
This  amide  is  also  obtained  by  carefully  heating  ammonium  bromo¬ 
diethylacetate  at  110°  under  diminished  pressure;  ammonium  bromo- 
dipropylacetate  can  be  converted  similarly  into  bromodipropyl- 
acetamide.  G.  T.  M. 


Acyl  Derivatives  of  Cyanamide  and  Carbamide.  Farben- 
fabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  167138). — Cyano- 
acetic  acid  or  the  halogenated  acetic  acids  interact  readily  with 
cyanamide  or  its  monoalkyl  derivatives.  Chloroacetylmethylcarbamide 
results  from  the  interaction  of  chloroacetic  acid  and  methylcyan amide 
in  ethereal  solution. 

Cyanoacetylmethy  l  carbamide,  CN*CH,/CO*NH*CO‘NIlMe,  obtained 
in  a  similar  manner  from  cyanoacetic  acid  and  methylcyanamide, 
crystallises  in  colourless  needles  and  melts  at  206°.  G.  T.  M. 


Action  of  Bromine  on  a-Lactylcarbamide  and  Related 
Compounds  Siegmund  Gabriel  ( Annalen ,  1906,  348,  50 — 90. 
Compare  Abstr.,  1905,  i,  265  ;  Fischer  and  Roeder,  Abstr.,  1902,  i, 
124;  Andreasch,  Abstr.,  1903,  i,  157). — The  constitution  of  pyruvic 
ureide  (Grimaux,  this  Journal,  1875,  358)  is  discussed,  and 
ra-aCH-CMe-NII 
CO<^H*CO  CO — NBl  C° 


adopted  as  the  most  probable. 

a-Methylhydantoin  (a-lactylcarbamide)  yields  pyruvic  ureide  when 
heated  with  1  mol.  of  bromine  in  aqueous  solution  in  a  sealed  tube  on 
the  water-bath.  When  heated  with  1  mol,  of  bromine  in  glacial  acetic 
acid  solution  under  varying  conditions,  it  yields  pyruvic  ureide, 
a-bromomethylenehydantoin,  and  the  hydrobromide  of  pyruvic  ureide 
hydrate,  C8H10O5N4,HBr ;  this  crystallises  in  flat,  stout,  short  prisms, 
sinters  at  about  205°,  and  melts  and  decomposes  at  210 — 211°. 
When  treated  with  water,  it  is  converted  into  pyruvic  ureide  hydrate, 
C8H10O5lSr4,2H2O,  which  forms  glistening,  flat  needles,  loses  2H20  at 
100°,  sinters  and  becomes  yellow  at  233°,  melts  and  decomposes  at 
243 — 244°,  and  yields  pyruvic  ureide  when  heated  with  concentrated 
sulphuric  acid  and  diluted  with  water. 


D  ,7  ,7  .  „„  J^H*C:CHBr 

a-nromomethylenehydantom,  UU<  ,TTT  1  , 


is  formed  also  by 


the  action  of  2  mols.  of  bromine  on  a-methylhydantoin  in  glacial  acetic 
acid  solution  on  the  water-bath ;  it  crystallises  in  slightly  yellow 
needles,  melts  and  decomposes  at  241 — 242°,  and  is  reduced  to 
a-metbylhydantoin  by  fuming  hydriodic  acid. 

The  action  of  3  mols.  of  bromine  on  a-methylhydantoin  in  glacial 
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acetic  acid  solution  leads  to  the  formation  of  a-dibromomethylene- 
hydantoin  (Fischer,  Abstr.,  1887,  918),  which  is  formed  also  by  dis¬ 
solving  tribromopyruvylearbamide  (Fischer,  loc.  cit.)  in  concentrated 
sulphuric  acid,  and  is  reduced  to  a-methylhydantoin  by  hydriodic  acid. 

The  action  of  bromine  water  on  a-bromomethylenehydantoin  leads 
to  the  formation  of  a-dibromomethylenehydantoic  acid, 
NH2-C0-NH*C(C02H):CBr2, 

which  melts  and  decomposes  at  207°  and  is  identical  with  Grimaux’s 
dibromodihydromalonylcarbamide  (loc.  cit.),  but,  contrary  to  that 
author’s  statement,  gives  a  brownish-yellow  coloration  with  dilute 
ammonia.  When  heated  with  concentrated  sulphuric  acid  at  80°,  it  is 
converted  into  a-dibromomethylenehydantoin.  The  methyl  ester, 
C5H603N2Br.2,  formed  by  heating  the  above  acid  with  methyl  alcohol 
and  hydrogen  chloride,  crystallises  in  flat  needles  and  melts  at  208°. 

When  heated  with  a-bromomethylenehydantoin  and  hydrogen 
bromide  in  glacial  acetic  acid  solution,  a-methylhydantoin  forms 
pyruvic  ureide ;  the  condensation  does  not  take  place  in  the  absence  of 
hydrogen  bromide. 

Dihydropyruvic  ureide,  C8H10O4N4,  formed  with  development  of  heat 
when  pyruvic  ureide,  or  its  hydrate,  or  the  hydrobromide  of  the  hydrate 
is  reduced  with  fuming  hydriodic  acid,  crystallises  from  boiling  water 
in  transparent,  flat,  pointed,  white  plates,  becomes  brown  at  about  282°, 
and  melts  and  decomposes  at  299°.  When  hydrolysed  with  barium 
hydroxide  and  water  under  pressure  at  165°,  it  yields  alanine,  carbon 
dioxide,  and  ammonia ;  with  hydrochloric  acid  at  165°,  it  yields 
ammonia  and  dialanine,  C02H'CH(NH2)*CH2,CMe(NH2),C02H, 
which  crystallises  in  thin,  hexagonal  leaflets  or  needles,  melts  and 
decomposes  at  248 — 249°,  forms  a  readily  soluble  crystalline  hydro¬ 
chloride  and  a  platinichloride,  is  converted  into  dihydropyruvic  ureide 
by  the  action  of  potassium  cyanate  in  aqueous  solution,  and  yields  4N 
when  treated  with  an  excess  of  barium  nitrite  and  dilute  sulphuric  acid 
(Fischer  and  Koelker,  Abstr.,  1905,  i,  692). 

afi-Dimethylhydantoin ,  is  prepared  by  shaking 

ethyl  a-bromopropionate  with  aqueous  methylamine,  heating  the 
resulting  solution  at  100°,  evaporating  with  barium  hydroxide,  and, 
after  removal  of  the  barium  as  carbonate,  treating  the  residue  with 
potassium  cyanate  in  aqueous  solution.  It  crystallises  in  stout, 
colourless  needles,  melts  at  120 — 121°,  is  readily  soluble  in  water, 
alcohol,  ethyl  acetate,  chloroform,  or  acetone,  less  so  in  ether,  and  is 
only  sparingly  soluble  in  light  petroleum.  When  treated  with  1  mol. 
of  bromine  in  glacial  acetic  acid  solution,  it  yields  the  hydrob'omide  of 
pyruvic  dimethylureide  hydrate,  CgHg05N4Me2,HBr,  which  crystallises 
in  needles,  darkens  at  200°,  and  melts  and  decomposes  at  285°. 
Pyruvic  dimethylureide  hydrate,  C8Hs06N4Me2,  crystallises  in  colourless, 
quadratic  plates  or  scales,  melts  and  decomposes  at  255 — 256°,  and  is 
reduced  by  fuming  hydriodic  acid  to  dihydropyruvic  dimethylureide, 
C8H804N4Me2,  which  crystallises  in  colourless  leaflets  and  melts  at 
275—277°. 

The  action  of  2  mols.  of  bromine  on  ay3-dimethylhydantoin  in  glacial 
acetic  acid  solution  leads  to  the  formation  of  (3-methyl -a  hr omo - 
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methylenehydantoin,  which  crystallises  in  pointed, 

JN  JjL  "LU 

yellow  needles,  melts  at  143 — 144°,  and  is  readily  reduced  by 
hydriodic  acid. 

a-Bromomethylenehydantoin  and  a/3-dimethylhydantoin  interact  in 
presence  of  hydrogen  bromide  in  glacial  acetic  acid  solution,  forming 

^NH-CICH-CMe-NMe.  ...  . 

pyruvic  methylureide,  CO<CXT  rT  I  * _  ^>CO,  which  crystal- 

JNri'CO  CU - JN  ti 

lises  in  microscopic  needles  or  prisms  and  melts  and  decomposes  at 
about  299—300°. 

a-Ethyl-lacturamic  acid,  NH2,C0*NEt,CHMe*C02H,  prepared  from 
ethylamine,  ethyl  a-bromopropionate,  and  potassium  cyanate,  forms 
rhombic  crystals,  melts  and  decomposes  at  155°,  and  when  evaporated 
with  hydrochloric  acid  yields  a-methyl-/?-ethylhydantoin  (Duvillier, 
Abstr.,  1896,  i,  89),  which  crystallises  in  rhombic  plates  and  melts  at 
85°.  This  condenses  with  a-bromomethylenehydantoin  in  presence  of 
hydrogen  bromide  in  glacial  acetic  acid  solution,  forming  pyruvic 

y  7  ^  .NH-CICH-CMe-NEt.  ^ 

ethylureide,  ^  ^  _ ^^CO,  which  crystallises  in 

short,  pointed  prisms  and  melts  and  decomposes  at  249°. 

a-Ethylhydantoic  acid,  NH2*C0‘NH*CHEt*C02H,  prepared  from 
ethyl  a-bromobutyrate,  ammonia,  and  potassium  cyanate,  crystallises 
in  quadratic  plates  and  melts  and  decomposes  at  177°.  a-Ethyl- 
NH*CH£t 

hydantoin,  ,  crystallises  in  leaflets,  melts  at  1 1 7 — 118°, 

and  on  bromination  in  glacial  acetic  acid  solution  yields  a-bromo- 

.  JNH*C!CBrMe,  ,  ,  ,  .  .  _  , 

ethykdenehydantom,  ^  ,  which  forms  rhombic  leaflets 

and  melts  and  decomposes  at  230 — 236°. 

Hydantoin  is  oxidised  by  bromine  in  glacial  acetic  acid  solution, 
forming  parabanic  acid.  The  condensation  of  hydantoin  with  a-bromo¬ 
methylenehydantoin  in  presence  of  hydrogen  bromide  in  acetic  acid 
solution  leads  to  the  formation  of  only  a  small  amount  of  pyruvic  ureide. 

Malylureide  (Guareschi,  Abstr.,  1878,  138),  formed  by  the  action  of 
potassium  cyanate  on  aspartic  acid,  melts  and  decomposes  at  224 — 226°, 
and  when  treated  with  bromine  in  acetic  acid  solution  yields  the  acid, 
n_^NH-C:CH-C02H  ...  ^  ...  . 

CO\_TTT  *  _  ,  which  crystallises  in  rhombic  leaflets,  decom- 

NH’CO 

poses  at  280 — 350°,  forms  crystalline  barium  and  silver  salts,  is  reduced 
to  malylureide  by  fuming  hydriodic  acid,  and  on  treatment  with 
bromine  water  forms  a-dibromomethylenehydantoic  acid.  G.  Y. 


Action  of  Urethane  and  of  Carbamide  on  Ethyl  Glyoxylate. 
New  Synthesis  of  Allantoin.  Louis  J.  Simon  and  J.  Chavanne 
( 'Conipt .  rend.,  1906,  143,  51 — 54.  Compare  this  vol.,  i,  396). — Ethyl 
diurelhaneglyoxylate,  CH(NH*C02Et)2*C02Et,  obtained  by  the  con¬ 
densation  of  ethyl  glyoxylate  with  urethane,  crystallises  in  colourless, 
transparent  prisms,  melts  at  143°,  can  be  distilled  under  reduced 
pressure,  dissolves  in  alcohol,  acetic  acid,  or  chloroform,  and  is  stable 
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in  boiling  water.  The  amide,  CH(NH*C02Et)2,C0,NH2,  melts  at  190° 
and  is  soluble  in  alcohol  or  hot  water  ;  the  acid, 
CH(NH-C02Et)2-C02H,2H20, 

obtained  from  the  ester  by  the  action  of  aqueous  or  alcoholic  potassium 
hydroxide,  crystallises  from  boiling  water  in  thin,  silky  needles,  melts 
at  159 — 160°,  and  loses  its  water  of  crystallisation  at  110 — 115°;  the 
anhydrous  acid  melts  at  165°.  Diurethaneglyoxylic  acid  is  much  more 
stable  than  its  higher  homologue,  diurethanepyruvic  acid  (this  vol.,  i, 
404) ;  it  is  soluble  in  alcohol,  forms  crystalline  salts  with  phenyl- 
hydrazine  or  the  aromatic  bases,  reddens  litmus,  can  be  titrated  in 
the  presence  of  phenolphthalein,  and  is  precipitated  by  mineral  acids 
from  a  solution  of  its  alkali  salt. 

Ethyl  glyoxylate  condenses  with  carbamide  in  the  presence  of 
hydrogen  chloride  to  form  ethyl  allantoate,  CH(NH*C0,NH2)2,C02Et, 
a  white,  microcrystalline  substance  which  decomposes  at  200°.  It  is 
converted  into  allantoin  by  the  action  of  ammonia  or  alkali  hydroxides, 
and  in  this  respect  resembles  its  higher  homologue,  ethyl  homoallantoate 
(Abstr.,  1902,  i,  15;  1904,  i,  300),  from  which,  however,  it  differs  in 
its  stability  towards  boiling  water,  which  decomposes  ethyl  homo¬ 
allantoate,  whilst  ethyl  allantoate  can  be  recrystallised  from  that 
solvent  or  from  boiling  alcohol ;  it  is  decomposed  by  acids,  re¬ 
generating  ethyl  glyoxylate.  M.  A.  W. 

Preparation  of  Aminoguanidine  from  Nitroguanidine.  C.  F. 
Boehringer  <fc  Sohne  (D.R.-P.  167637). — The  electrolytic  reduction 
of  nitroguanidine  with  zinc  and  platinum  electrodes  gives  unsatis¬ 
factory  results,  but  when  either  a  tin  cathode  is  used  or  a  tin  salt 
or  finely-divided  tin  is  added  to  the  solution,  the  yield  of  amino¬ 
guanidine  is  greatly  increased.  The  nitro-compound  is  suspended  in 
water  slightly  acidified  with  sulphuric  acid.  A  tin  cathode  with 
roughened  surface  is  employed  and  the  current  density  is  250  amperes 
per  sq.  metre  ;  the  temperature  is  maintained  at  10°,  and  during  the 
electrolysis  just  sufficient  acid  is  added  from  time  to  time  to  fix  the 
amine  which  is  being  produced  ;  the  yield  is  81  per  cent,  of  the  theo¬ 
retical.  G.  T.  M. 

Substances  extracted  from  Muscle.  III.  Methylguanidine. 
Wladimir  Gulewitsch  ( Zeit .  physiol.  Chem.,  1906,  47,  471 — 475. 
Compare  Abstr.,  1900,  i,  516  ;  1905,  i,  726  ;  also  Kutscher,  Zeit.  Nahr. 
Genussm.,  1905,  10,  531). — Methylguanidine  has  been  isolated  from  the 
extract  of  muscle.  The  nitrate  of  the  base  melts  at  150°.  The  picrate, 
whether  obtained  from  creatine  or  from  muscle  extract,  crystallises 
from  water  in  two  distinct  modifications:  a  yellow  form  crystallising 
in  four-  or  six-sided  pleochroic  plates,  and  an  orange-coloured  form 
crystallising  in  short,  four-cornered  plates  also  showing  pleochroism. 
When  crystallised  under  certain  conditions,  each  form  can  be  partially 
transformed  into  the  other.  Guanidine  picrate  also  crystallises  in  two 
distinct  forms  (von  Cordier,  this  vol.,  i,  486).  J.  J.  S. 

Action  of  Sulphides  on  Nitroprussides.  Juan  F.  Virgili 
(Zeit.  anal.  Chem.,  1906,  46,  409 — 439.  Compare  Abstr.,  1902,  ii, 
472). — An  attempt  is  made  to  explain  the  different  colours  produced 
on  mixing  solutions  of  sodium  nitroprusside  with  soluble  sulphides. 
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The  reddish-yellow,  red,  purple,  and  violet  shades  which  are  obtained 
under  different  conditions  are  due  to  the  simultaneous  formation 
of  two  substances,  one  of  which  is  blue  and  represents  a  molecular 
compound  of  the  sulphide  and  the  nitroprusside,  whilst  the  other 
(a  quaternary  nitroprusside)  is  yellow  and  is  formed  by  the  action 
of  alkali  hydroxide  on  the  normal  nitroprusside.  This  view  is  sup¬ 
ported  by  a  study  of  the  absorption  spectra.  In  order  to  obtain 
the  blue  coloration,  free  alkali  hydroxide  and  alkali  salts  of  weak 
acids  must  be  absent.  It  is  readily  produced  when  the  nitroprusside 
is  added  to  an  excess  of  a  concentrated  solution  of  the  sulphide  in  ethyl 
alcohol  or  glycerol,  or  to  an  aqueous  solution  containing  excess  of 
hydrogen  sulphide.  On  account  of  the  increasing  hydrolysis,  a  larger 
excess  of  hydrogen  sulphide  is  required  with  increasing  dilution,  and  by 
reason  of  the  weak  basic  character  of  ammonia  the  blue  coloration  is  more 
readily  obtained  with  ammonium  sulphide  than  with  the  alkali  metal 
sulphides.  With  solutions  of  the  alkali  hydrogen  sulphides,  the  colour 
is  distinctly  more  blue  than  with  corresponding  solutions  of  the  normal 
sulphides.  These  facts  are  readily  explained  by  the  author’s  hypothesis. 

Experiments  on  the  mixing  of  solutions  under  different  conditions 
indicate  that  the  nitroprusside  does  not  react  with  the  sulphide  ion 
but  with  the  non-ionised  sulphide.  The  intensity  of  the  coloration  in¬ 
creases  when  salts  with  a  common  ion  are  added  to  the  solution  or 
when  solvents  of  smaller  ionising  power  are  used.  The  sensitiveness 
of  the  nitroprusside  as  a  reagent  for  sulphide  is  considerably  diminished 
in  consequence  of  hydrolysis,  and  addition  of  substances  which  decrease 
the  hydrolysis  (alkali  hydroxides)  increases  the  sensitiveness.  Low 
temperature  also  increases  the  sensitiveness ;  whilst  at  20°  sodium 
sulphide  could  be  detected  at  a  concentration  of  0  0033  gram  per  litre, 
it  was  found  that  at  0°  the  colour  change  was  given  at  a  concentration 
of  0-0011  gram  per  litre.  On  account  of  the  difficulty  of  obtaining 
comparable  colorations,  nitroprusside  is  not  suitable  for  the  estimation 
of  hydrogen  sulphide.  H.  M.  D. 

Attempts  to  Synthesise  Phenylallene.  August  Klages  and 
Karl  Klenk  ( Ber .,  1906,  39,  2552 — 2555). — Cinnamyl  chloride, 
obtained  from  cinnamyl  alcohol  and  hydrogen  chloride  in  the  cold, 
boils  at  120°  under  18  mm.  pressure,  has  a  sp.  gr.  1-101  at 
15°/4°,  and,  contrary  to  statements  in  the  literature,  forms  a  dibrom¬ 
ide  which  melts  at  104 — 105°.  When  heated  with  pyridine  (2  mols.), 
it  yields  a  pyridinium  chloride,  which  is  easily  soluble  in  water  and 
alcohol,  and  forms  a  yellow  platinichloride  and  aurichloride,  and  a 
white  mercurichloride. 

Cinnamyl  bromide,  C9HgBr,  obtained  from  cinnamyl  alcohol  and 
hydrogen  bromide  in  glacial  acetic  acid  at  0°,  melts  at  34°,  boils  at 
103°  under  22  mm.  pressure,  forms  with  bromine  long,  white  needles  of 
a/3y-tribromo-a-phenylpropane,  which  melts  at  128°,  and  is  converted 
by  alcoholic  potash  at  130°  into  cinnamyl  ethyl  ether, 
CHPh:CH'CH2*OEt, 
a  colourless  oil  which  boils  at  231 — 232°. 

The  reaction  between  magnesium  phenyl  bromide  and  acraldehyde 
leads  to  the  formation  of  a -phenylallyl  alcohol,  OH*CHPh,CHlCH2,  an 
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oil  which  boils  at  106°  under  18  mm.  and  at  214°  under  746  mm. 
pressure,  has  a  sweet  burning  taste,  and  yields  with  excess  of  bromine 
the  tribromide  previously  described.  a-Phenylallyl  chloride, 
CHPhCl*CH:CH2, 

is  a  colourless  oil  with  a  strong  odour ;  with  bromine  it  forms  an 
additive  compound,  C9H9ClBr2,  which  melts  at  104°. 

a-Phenylallyl  bromide  is  a  colourless  oil  with  an  irritating  vapour ; 
it  solidifies  in  ice  and  is  converted  by  alcoholic  potash  at  120°  into 
a-phenylollyl  ethyl  ether,  CH2;CH*CHPh*OEt,  an  oil  which  has  a  faint 
fruity  odour  and  boils  at  203 — 205°  under  755  mm.  pressure.  C.  S. 


Condensation  Products  of  cycZoPentadiene.  Johannes  Thiele 
and  Hans  Balhorn  [in  part  with  Walther  Albrecht]  ( Annalen ,  1906, 
348,  1 — 15.  Compare  Thiele,  Abstr.,  1900,  i,  298;  this  vol.,  i,  569, 
586). — Methylethylfulvene  (Engler  and  Frankenstein,  Abstr.,  1901,  i, 
658),  prepared  by  the  condensation  of  cycfopentadiene  with  methyl 
ethyl  ketone  in  presence  of  sodium  ethoxidein  cooled  alcoholic  solution, 
boils  at  62*5°  under  13  mm.  pressure,  volatilises  with  ether  vapour, 
gives  a  red  coloration  and  a  light  precipitate  with  glacial  acetic- 
sulphuric  acid,  and  resinifies  when  exposed  to  air. 


D  iethyl/ulvene, 


ch: 


:ch 


ch:ch 


^>C!CEt2,  prepared  in  the  same  manner  from 


cyc/opentadiene  and  diethyl  ketone,  boils  at  74*5 — 78-5°  under  19  mm. 
pressure  and  closely  resembles  dimethylfulvene  in  its  colour,  odour,  and 
reactions. 


.  .  CHICH.  X!H2-CMe2.  _  r  ,  ,  ,  , , 

A  product,  qH*ch1>C*C<vCH  .CMe  1S  formed  together  with 

dimethylfulvene  by  the  condensation  of  acetone  with  cycfopentadiene  in 
alcoholic  sodium  ethoxide  or  concentrated  methyl-alcoholic  potassium 
hydroxide  solution,  or  with  dimethylfulvene  in  presence  of  alcoholic 
sodium  ethoxide ;  it  is  obtained  as  a  dark  orange  oil  which  boils  at 
110°  under  11  mm.  pressure. 

Freshly-distilled  dimethylfulvene  solidifies  quickly  when  cooled  with 
ice,  forming  yellow  crystals  melting  at  about  4°,  but  after  four  to  five 
months  the  oil  solidifies  only  slowly  and  the  yellow  crystals  change  at  the 
ordinary  temperature  into  bisdimethylfulvene,  C16H20,  which  crystallises 
from  alcohol  in  hexagonal  plates  or  needles,  melts  at  83°,  yields 
dimethylfulvene  when  heated  above  its  melting  point,  is  not  resinified 
by  air,  gives  a  yellowish-red  coloration  with  concentrated  sulphuric 
acid,  reduces  potassium  permanganate  immediately  in  alcoholic  solution, 
and  forms  an  additive  compound  with  2  mols.  of  bromine,  iso Nitroso- 
dimethyl/ulvene,  G5H4;CMe-GH!NOH,  prepared  from  rsonitrosoacetone 
and  cycfopentadiene,  crystallises  in  glistening,  reddish-brown  needles 
or  prisms,  melts  at  87°,  has  a  characteristic  odour,  reduces  ammoniacal 
silver  and  Fehling’s  solutions  when  heated,  and  is  dissolved  and  decom¬ 
posed  by  warm  dilute  sulphuric  acid. 

Cinnamylidenecyclopentene,  C5H4!CH*CHICHPh,  formed  by  con¬ 
densation  of  cyc/opentadiene  and  cinnamaldehyde  in  presence  of  methyl- 
alcoholic  potassium  hydroxide,  crystallises  in  bluish-red  needles, 
melts  at  102°,  is  rapidly  oxidised  by  moist  oxygen,  gives  a  violet  to  blue 
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coloration  with  concentrated  sulphuric  acid,  forms  an  additive  com¬ 
pound  with  bromine,  and  is  reduced  by  aluminium  amalgam  to  an  oil 
which  readily  resinifies. 

The  condensation  of  cycfopentadiene  with  anisaldehyde  leads  to  the 
formation  of  p-methoxyphenylfulvene  and  p- methoxyphenyl-a-hydroxy - 
p-methoxybenzylfulvene, 


OMe*C6H4*C  .  <GH:^.CH(0H).CftH4.0Me* 

which  crystallises  in  sheaves  of  red  prisms,  melts  at  129°,  is  readily 
oxidised,  and  with  concentrated  sulphuric  acid  gives  a  deep  blue 
coloration  becoming  red. 

p-Methoxyphenylfulvene ,  C5H4!CH,C6H4*OMe)  crystallises  in  short, 
red  spears,  melts  at  70°,  and  gives  an  orange  coloration  with  concen¬ 
trated  sulphuric  acid. 

p-Methoxybenzylcyc\opentene,  C5H6*CH2,C6H4,OMe,  formed  by  reduc¬ 
tion  of  the  last  substance  with  aluminium  amalgam  in  moist  ether,  is 
obtained  as  a  light  orange  oil,  which  on  cooling  deposits  a  small  amount 
of  white  crystals  melting  at  163°.  The  oil  boils  at  153 — 154°  under 
9  mm.  pressure,  and  solidifies  to  glistening,  colourless  crystals  melting 
at  53°.  It  forms  an  additive  compound  with  bromine,  and  gives  an 
orange  coloration  with  concentrated  sulphuric  acid. 

The  yellow,  insoluble  condensation  product  of  cycZopentadiene  with 
formaldehyde  contains  a  polymeride  of  fulvene  together  with  oxygen 
compounds. 


Phenyldi-a-hydroxybenzylfulvene,  CHPhIC<^ 


cn:c-cHPh-OH 

CH.-C-CHPh-OH 


,  formed 


by  the  condensation  of  ci/cfopentadiene  with  benzaldehyde,  crystallises 
in  red  needles,  melts  at  178 — 179°,  absorbs  bromine,  and  gives  a  violet 
coloration  with  concentrated  sulphuric  acid. 

Diphenylfulvene  dibromide,  ClgH14Br2,  crystallises  in  yellow  plates, 
melts  at  102 — 102 ‘5°,  and  decomposes  on  exposure  to  air.  The  tetra- 
bromide,  C18Hl4Br4,  forms  yellow  plates,  melts  at  123°,  dissolves  in 
boiling  aniline,  alcohol,  or  glacial  acetic  acid,  forming  red  solutions, 
gives  a  green  coloration  when  reduced  with  zinc  dust  in  chloroform  or 
benzene,  is  decomposed  by  alcoholic  alkali  hydroxides,  and  forms  silver 
bromide  when  heated  with  silver  nitrate  solution.  The  diacetate, 

C18H14Br2(OAc)2, 

formed  by  boiling  the  tetrabromide  with  potassium  acetate  in  glacial 
acetic  acid  solution,  crystallises  in  white  leaflets  and  melts  at 
166—167°.  G.  Y. 


So-called  Aromatic  Substances  containing  Six  Atoms  of 
Carbon.  Georg  Korner  (Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i, 
525 — 526). — In  the  chemistry  of  the  halogen-  and  nitro-substitution 
products  of  benzene  there  are  still  many  gaps,  besides  which  many  in¬ 
correct  data  have  been  published.  The  author  proposes  to  fill  up  the 
gaps  in,  and  revise  generally,  the  knowledge  of  the  formation  and  pro¬ 
perties  of  aromatic  compounds  containing  six  carbon  atoms,  with  a 
view  to  ascertaining  the  influence  of  the  nature  and  position  of  each 
substituent  atom  or  group  of  atoms  on  the  ultimate  properties  of  the 
molecule  (compare  following  abstract).  T.  H.  P. 
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The  Sixth  Dibromonitrobenzene.  Georo  Korner  and  Angelo 
Contardi  ( Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i,  526 — 528). — On 
treating  o-dibromobenzene  with  nitric  acid  of  sp.  gr.  1  *54,  adding  con¬ 
centrated  nitric  acid,  and  subsequently  pouring  the  product  of  the 
reaction  into  water,  a  mixture  of  3  : 4-dibromo  1  -nitrobenzene  and 
2  :  3- dibromo-1 -nitrobenzene  is  obtained.  By  extracting  with  95  per 
cent,  alcohol  and  cooling  the  solution,  the  former  is  separated  and,  after 
a  single  crystallisation,  melts  at  57 — 58°. 

Concentration  of  the  alcoholic  mother  liquors  yields  a  crystalline 
mixture  melting  at  42°  and,  on  treating  this  with  acetic  acid,  2  : 3 -di- 
b)'omo-l-nitrobenzene  is  obtained;  it  crystallises  from  acetic  acid  or  ethyl 
acetate  in  thick,  monoclinic  prisms  [E.  R.EPOSSi:a:5:c  =  1'031 :1 :0282  ; 
/?  =  80°8'30"],  melts  at  85 ‘2°  and  dissolves  readily  in  acetone  or 
chloroform,  and  to  a  less  extent  in  ether  ;  on  replacing  the  nitro-group 
by  an  amino-residue  and  the  latter  by  a  bromine  atom,  1:2:  3-tri- 
bromobenzene,  melting  at  87 ‘4°,  is  obtained ;  when  treated  with 
alcoholic  ammonia  solution  at  180°,  2  :  3-dibromo-l -nitrobenzene  yields 
2-bromo-G-nitroaniline,  which  crystallises  in  pale  yellow  needles  melt¬ 
ing  at  73 '4°,  dissolves  moderately  easily  in  alcohol,  volatilises  readily 
in  a  current  of  steam,  and  is  converted  by  the  action  of  ethyl  nitrite 
into  m-bromonitrobenzene.  When  acted  on  by  a  mixture  of  concen¬ 
trated  sulphuric  acid  and  nitric  acid  of  sp.  gr.  1  54,  2  :  3-dibromo- 
1 -nitrobenzene  gives  a  mixture  of  three  dinitro-derivatives. 

2  :  3 -Dibromoaniline,  prepared  by  the  action  of  a  hydrochloric  acid 
solution  of  stannous  chloride  (3  mols.)  on  2  :  3  dibromo-l-nitrobenzene, 
crystallises  from  aqueous  alcohol  in, colourless,  transparent  plates  melt¬ 
ing  at  43°,  dissolves  readily  in  alcohol,  ether,  or  ethyl  acetate,  distils 
easily  in  a  current  of  steam,  and  is  a  less  energetic  base  than  the  other 
o-dibromoaniline. 

2  :  3 -Dibromoacetanilide,  prepared  by  boiling  2  :  3-dibromoaniline 
with  acetic  anhydride,  is  slightly  soluble  in  alcohol,  from  which  it 
separates  in  acicular  crystals  melting  at  164°. 

3 - Bromo-2-iodo-l -nitrobenzene,  prepared  from  the  bromonitroaniline 
melting  at  73-4°  by  replacing  the  amino- group  by  an  iodine  atom, 
forms  faintly  green,  transparent,  monoclinic  prisms  [E.  Bepossi  : 
a  :b:c  —  0  634  : 1  :  0568  ;  0=  74-56°].  melting  at  119—120°. 

2-Chloro-3-b>'omo-l-nitrobenzene  crystallises  from  alcohol  or  ether  in 
green,  flattened  needles  melting  at  65°.  T.  H.  P. 

New  Case  of  Form-analogy  and  Miscibility  of  Position- 
isomeric  Benzene  Derivatives  and  the  Crystalline  Forms  of 
the  Six  Dibromonitrobenzenes.  Frans  M.  Jaeger  ( Proc .  K. 
Akad.  Wetensch.  Amsterdam,  1906,  9,  26 — 33). — 2  :  3-Dibromo-l-nitro- 
benzene  crystallises  in  small,  flat,  sherry- coloured  needles  belonging  to 
the  triclinic  system  \a:b:c  =  1’4778  : 1  : 1‘9513  ;  a  =  90°45f', 

=  110°36|',  y  =  89°59^'] ;  the  crystals  show  a  decided  approach  to 
the  monoclinic  system.  2  : 5-Dibromo-l-nitrobenzene  forms  t-mall,  pale 
yellow,  lustrous,  flattened,  triclinic  plates  \a  :  b  :  c=  P4909  : 1  :  2 ’02 14  ; 
a  =  90°57£',  /3=113°21^',  y=90°2'].  The  two  compounds,  although 
closely  related,  are  not  isomorphous,  but  can  form  an  interrupted 
series  of  mixed  crystals.  The  binary  melting-point  curve  possesses 
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a  eutectic  point  at  52°  with  two  per  cent,  of  the  compound 
with  higher  melting  point.  The  mixed  crystals  contain  up  to  48  per 
cent,  of  the  1:2:  3-derivative  and  melt  between  75°  and  84’5°. 

The  2  : 4-dibromo-l -nitrobenzene  also  crystallises  in  the  triclinic 
system \a:b:c=  1  *1307  :  1  :  M698;  «  =  97°36', 113°37', y  =  87°33'], 
but  does  not  form  mixed  crystals. 

The  2:6:1-,  3:5:1-,  and  3  : 4 : 1 -derivatives  belong  to  the 
monoclinic  system.  They  do  not  form  mixed  crystals  in  binary 
mixtures,  the  lower  melting  point  being  lowered  on  addition  of  the 
component  melting  at  the  higher  temperature.  The  differences  in  the 
crystalline  forms  of  the  brominated  derivatives  are  much  less  than 
those  between  the  corresponding  chlorinated  compounds.  E.  F.  A. 

Preparation  of  1 : 2-Dichloro-4-nitrobenzene.  K.  Oehler 
(D.R.-P.  167297). — Polyhalogenated  nitro-derivatives  of  aromatic 
hydrocarbons  are  generally  obtained  by  nitrating  the  halogen  com¬ 
pounds  ;  the  converse  operation,  the  chlorination  of  the  nitro-compound, 
has  not  been  successfully  performed  on  a  technical  scale.  One  part  of 
anhydrous  ferric  chloride  was  added  to  20  parts  of  fused  p-nitrochloro- 
benzene  and  chlorine  introduced  at  95 — 110°,  until  the  additional 
weight  of  the  mixture  corresponded  with  4*5  parts ;  the  mixture  was 
added  to  water,  when  a  theoretical  yield  of  1  : 2-dichloro-4-nitrobenzene 
was  obtained,  which,  after  one  crystallisation,  gave  the  correct  melting 
point  (43°).  The  ferric  chloride  may  be  replaced  by  other  chlorine 
carriers,  such  as  iron,  phosphorus,  antimony  pentachloride,  or  iodine. 

G.  T.  M. 

Crystallographic  Characters  of  some  Organic  Compounds. 

Frans  M.  Jaeger  (Zeit.  Kryst.  Min.,  1906,  42,  158 — 169). — 
Crystallographic  determinations  are  given  of  the  following  compounds  : 
o-nitrobenzyl-o-toluidine,  diphenylhydrazine,  2:4:  6-trinitro-m- xylene, 
4:5:  6-trinitro-m-xylene,  2:5:  6-trinitro-m-xylene,  2:3: 5-trinitro-j9- 
xylene,  1  :  2-dicliloro-3-nitrobenzene,  1  :  3-dichloro-2-nitrobenzene,  1  :  3- 
dichloro-5-nitrobenzene,  and  1  :  4-dichloro-2-nitrobenzene.  L.  J.  S. 

Reduction  of  Aromatic  o-  and  /j-Dinitro-compounds.  Jakob 
Meisenheimer  and  Egbert  Patzig  ( Ber .,  1906,  39,  2526 — 2532. 
Compare  Meisenheimer,  Abstr.,  1904,  i,  150). — The  sodium  salt, 
C6H404N2Na2,  formed  by  reduction  of  ja-dinitrobenzene  by  means  of 
hydroxy lamine  hydrochloride  and  sodium  methoxide  in  methyl-alcoholic 
solution,  separates  almost  quantitatively  as  a  red,  crystalline  powder, 
detonates  slightly  when  heated,  and  dissolves  and  decomposes  in  aqueous 
sodium  hydroxide. 

The  volume  of  nitrogen  evolved  on  reduction  of  o-dinitrobenzene  by 
hydroxylamine  in  methyl-alcoholic  sodium  hydroxide  solution  agrees 
with  that  required  by  the  equation  C6H4(N02)2  -I-  2NH2*OH  +  2KOH  = 
C6H4(N02K)2  +  4H20  +  N2.  The  sodium  salt,  C6H404N2Na2,  is  obtained 
as  a  red,  amorphous  powder  if  the  reduction  takes  place  in  benzene- 
methyl-alcoholic  solution ;  it  dissolves  in  water  or  alcohol,  forming  a 
dark  blue  solution,  and  when  treated  with  bromine  in  dilute  solution 
at  0°  yields  o-nitronitrosobenzene  as  a  light  yellow  precipitate.  On 
passage  of  a  current  of  carbon  dioxide,  the  blue  methyl-alcoholic 
solution  of  the  sodium  salt  becomes  red  and  sodium  hydrogen  carbonate 
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is  deposited,  the  blue  solution  being  again  formed  on  heating.  If  the 
solution  is  diluted  with  water  and  saturated  with  carbon  dioxide, 
o- dinitrobenzene  is  formed  slowly. 

o-Nitronitroso-^-xylene,  C8H8OsN2,  is  prepared  by  reducing  the 
mixture  of  o-  and  m,-dinitro-j9-xylene  obtained  by  the  direct  nitration  of 
p-xylene  (Jannasch  and  Stuenkel,  Abstr.,  1881,  808)  with  hydroxyl- 
amine  hydrochloride  in  methyl -alcoholic  potassium  hydroxide  solution, 
extracting  the  unchanged  m-dinitro-compound  with  ether,  and  adding 
hydrochloric  acid  to  the  cooled  solution ;  it  forms  slightly  yellow 
crystals,  melts  at  130‘5°,  dissolves  in  hot  benzene,  chloroform,  or 
glacial  acetic  acid  to  green,  in  alcoholic  alkali  hydroxides  to  red 
solutions,  and  does  not  form  a  condensation  product  with  aniline  in 
glacial  acetic  acid  solution.  G.  Y. 

Phenylnitrolic  Acid.  Heinrich  Wieland  and  Leopold  Semper 
( Ber .,  1906,  39,  2522 — 2526). — Phenylnitrolic  acid,  N02-CPhIN0H,  is 
prepared  by  the  successive  action  of  sodium  nitrite  and  oxalic  acid  on 
potassium  phenylnitromethane  in  aqueous  solution  at  - 15° ;  it 
crystallises  from  light  petroleum  in  slender,  colourless  needles,  has  a 
bitter  flavour,  melts  at  57 — 58°,  and  decomposes  when  heated  a  few 
degrees  above  its  melting  point  or  more  slowly  in  alkaline  solution, 
forming  nitrous  acid  and  benzonitrile  oxide  (Werner  and  Buss,  Abstr., 
1894,  i,  585),  which  rapidly  polymerises  to  diphenylglyoxime  peroxide. 
This  crystallises  in  glistening,  colourless  (leaflets,  melts  and  decom¬ 
poses  at  114 — 116°  (105°,  Beckmann,  Abstr.,  1889,  980),  and  gives 
Liebermann’s  nitroso-reaction. 

When  oxidised  carefully  with  potassium  permanganate  in  alkaline 
solution,  phenylnitrolic  acid  yields  benzenylnitrosolic  acid  (this  vol.,  i, 
412).  G.  Y. 

Behaviour  of  Sulphonic  Acids  on  Oxidation  by  Fusion. 
Carl  Graebe  and  Hermann  Kraft  (Ber.,  1906,  39,  2507 — 2512. 
Compare  this  vol.,  i,  255). — When  fused  with  lead  peroxide  and 
potassium  hydroxide,  sulphonic  acids  are  oxidised  to  the  following 
products,  the  yields  being  given  in  percentages  of  the  theoretical. 

jo-Toluenesulphonic  acid  :  benzoic  acid  (78  per  cent.)  and  p-hydroxy- 
benzoic  acid  (2 — 3  per  cent.).  p-Toluenesulphonamide,  8  per  cent,  of 
which  remains  unchanged  :  benzoic  acid  (26’6  per  cent.)  and  p-hydroxy- 
benzoic  acid  (34-7  per  cent.).  o-Toluenesulphonic  acid  :  benzoic  acid  and 
o-cresol.  o-Toluenesulphonamide  :  benzoic  acid,  o-cresol,  salicylic  acid, 
and  traces  of  an  acid  insoluble  in  chloroform.  o-Xylene-4-sulphonic  acid  : 
phthalic  acid  (70 ‘5  per  cent.).  w-Xylene-4 -sulphonic  acid  is  oxidised 
only  with  difficulty:  isophthalic  acid  (33  per  cent.)  and  tracts  of 
benzoic  and  w-toluic  acids.  p-Xylenesulphonic  acid  :  terephthalic  acid 
(11  per  cent.),  p-xylenol  (26 — 28  per  cent.),  and  traces  of  hydroxy 
terephthalic  or  salicylic  acid.  Mesitylenesulphonie  acid  :  trimesic  acid 
(55  per  cent.)  containing  uvitic  acid.  jo-Ethylbenzenesulphonic  acid  : 
benzoic  acid  (10  per  cent.)  and  p-hydroxybenzoic  acid  (15  per  cent.). 
m-Sulphobenzoic  acid  :  m-hydroxybenzoic  acid  (97  per  cent.). 

When  boiled  with  aqueous  potassium  hydroxide  and  then  fused  with 
an  anhydrous  alkali  hydroxide,  o-tolylsulphone  yields  benzoic  acid 
(93  per  cent.)  and  a  small  quantity  of  an  oil  having  an  odour  of  cresol. 
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When  fused  directly  with  potassium  hydroxide,  o-tolylsulphone  is 
oxidised  to  benzoic  acid  and  o-cresol,  the  fused  mass  smelling  of 
benzaldehyde. 

When  fused  with  potassium  hydroxide,  benzaldehyde- 4-sulphonic 
acid  yields  benzoic  (40  per  cent.)  and  p-hydroxybenzoic  (54  per  cent.) 
acids,  benzaldehyde-2-sulphonic  acid  yields  o-cresol  and  benzoic 
(365  per  cent.)  and  salicylic  (52  per  cent.)  acids,  whilst  o-sulpho- 
benzoic  acid  yields  salicylic  acid  quantitatively.  G.  Y. 

Combination  of  Mercuric  Iodide  with  Free  Amines. 

Maurice  Francois  ( J Pharm.  Chim.,  1906,  [vi],  24,  21 — 24). — A 
general  consideration  of  facts  already  recorded  (this  vol.,  i,  484). 
Mercuric  iodide  combines  not  only  with  methylamine  ( loc .  cit.),  but 
also  with  aromatic  bases ;  with  aniline  the  compound  2NH2Ph,HgI2 
is  obtained,  and  with  pyridine  the  compound  2C5NH5,HgI2.  The 
interaction  is  best  effected  by  warming  an  alcoholic  solution  of  the 
base  with  mercuric  iodide  ;  the  salt  separates  in  crystals  on  cooling. 
The  compounds  are  also  formed  as  a  crystalline  precipitate  by  the 
action  of  an  aqueous  solution  of  the  base  on  a  concentrated  solution  of 
potassium  iodide  saturated  with  mercuric  iodide.  W.  A.  D. 

Action  of  Bromine  on  Aromatic  Amines.  Substitution 
Products  and  Perbromides.  Karl  Fries  ( Annalen ,  1906,  340, 
128 — 219.  Compare  Abstr.,  1904,  i,  571). — On  bromination,  aromatic 
amines  yield  at  the  ordinary  temperature  either  substitution  products 
or  perbromides  according  to  the  conditions.  The  presence  of  acid  is 
unfavourable  to  the  introduction  of  bromine  into  the  nucleus.  Addi¬ 
tive  products,  perbromides,  are  produced  in  the  presence  of  hydrogen 
halides  before  substitution  takes  place,  and  are  converted  readily  into 
the  substitution  products.  Perbromides  of  six  types  have  been 
observed,  X2Br,  XBr,  X2Br3,  XBr2,  XBr4,  and  XBr6,  where  X  repre¬ 
sents  the  hydrobromide  of  a  base.  Hydrochlorides  form  perbromides 
of  the  types  XBr  and  XBr2.  Hydriodides  form  perbromides  most,  and 
hydrochlorides  least,  readily.  The  salts  of  quaternary  bases  show  the 
greatest  tendency  to  form  perbromides,  and  the  primary  amines  the 
least ;  but  the  number  and  nature  of  the  substituting  groups  exercise 
a  very  great  influence.  The  perbromides  of  UDsubstituted  bases  are 
very  unstable ;  they  can  only  be  obtained  by  adding  bromine  at  a 
low  temperature  to  the  hydrobromide  of  the  base  suspended  in  hydro- 
bromic  acid.  Partially  substituted  amines,  on  the  other  hand,  yield 
well-crystallised  stable  perbromides.  The  perbromides  give  up 
bromine  to  all  substances  reacting  with  bromine,  and  in  the  presence 
of  solvents  are  generally  converted  into  substitution  products,  when 
this  is  possible.  Most  dry  perbromides  give  up  bromine  to  the  air, 
the  higher  bromides  passing  over  into  the  lower  perbromides,  some  of 
which  (those  derived  from  quaternary  salts)  are  stable  under  these 
conditions.  All  perbromides  are  decomposed  by  water.  When  sub¬ 
stitution  is  not  possible,  oxidation  takes  place.  The  perbromides  of 
secondary  and  tertiary  amines  lose,  with  water,  an  alkyl  group, 
primary  or  secondary  amines  being  produced.  2  : 4-Disubstituted 
tertiary  amines  behave  similarly,  but  here  substitution  also  takes 
place,  thus  :  C6H3X2*NMe2,HBr,Br2  =  C6H2X2Br*NHMe,HBr  +  BrMe. 
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The  diperbromide  of  p-bromodimethylaniline  hydrobromide  behaves 
in  a  unique  manner  ;  it  yields  /)-bromodimethylaniline,  2  :  4-dibromo- 
dimethylaniline,  and  the  perbromide  of  diphenoquinonetetramethyldi- 
iminium  dibromide,  Br2,NMe2BrIC0H4IC0H4!NMe2Br,Br2,  which  can 
also  be  obtained  directly  by  the  action  of  bromine  on  jo-bromodi- 
methylaniline. 

All  the  perbromides  are  similarly  constituted,  a  complex  negative 
ion  being  present. 

The  perbromides  of  all  quaternai’y  and  many  tertiary  amines  cannot 
be  converted  into  substitution  products,  a  fact  which  is  in  agreement 
with  the  direct  bromination  of  aromatic  amines.  With  one  mol. 
of  bromine,  aniline  yields  a  mixture  of  mono-,  di-,  and  tri-bromo- 
anilines;  methylaniline  yields  a  mixture  of  mono-  and  di-bromo- 
methylanilines,  and  dimethylaniline  yields  quantitatively  bromodi- 
methylaniline.  With  2  mols.  of  bromine,  aniline  gives  the  same 
mixture,  monomethylaniline  exclusively  a  dibromo-derivative,  and 
dimethylaniline,  dibromodimethylaniline,  but  with  difficulty.  Three 
mols.  of  bromine  convert  aniline  and  methylaniline  into  the 
tribromo-derivatives,  but  transform  dimethylaniline  into  tribromo- 
methylaniline,  a  methyl  group  being  eliminated.  Similar  changes 
are  observed  if  bromine  acts  on  an  amine  in  which  a  hydrogen 
atom  in  the  ortho-  or  the  para-positions  is  already  replaced.  An  alkyl 
group  appears  to  protect  one  of  the  ortho-hydrogen  atoms,  whilst  two 
alkyl  groups  prevent  both  the  ortho-hydrogen  atoms  from  being 
replaced. 

The  influence  of  a  bromine  atom  in  the  ortho-position  relatively  to 
the  amino-group  on  the  introduction  of  alkyl  groups  has  also  been 
investigated.  All  halogenated  amines  are  less  readily  alkylated 
than  unsubstituted  aminos  ;  if  the  halogen  is  in  the  ortho-position 
with  respect  to  the  amino-group,  the  reaction  is  still  further  retarded. 
Thus,  excess  of  methyl  iodide  and  sodium  carbonate  alkylated,  in 
thirty  hours,  30  per  cent,  of  2  : 4-dibromoaniline,  15  per  cent,  of 
3  : 5-dibromo-/>-toluidine,  and  0  per  cent,  of  s-tribromoaniline.  Simi¬ 
larly,  in  the  addition  of  methyl  iodide  to  a  tertiary  base,  it  was  found 
that  p-bromodimethylaniline  yielded  thirty  times  as  much  quaternary 
iodide  as  o-bromodimethylaniline.  Diortbo-substituted  bases  cannot 
be  converted  into  quaternary  bases.  It  cannot  be  concluded  with 
certainty  that  these  facts  are  accounted  for  by  steric  hindrance  of 
the  reactions. 

Large  excess  of  strong  acids  prevents  substitution.  Since  quatern¬ 
ary  salts  are  also  incapable  of  being  substituted,  it  is  argued  that  the 
first  step  in  the  process  of  substitution  of  amines  is  an  addition  of  the 
substituting  agent  to  the  nitrogen  atom. 

The  perbromide,  NH2Ph,HBr,Br2,  is  prepared  by  adding  a  mixture 
of  bromine  and  concentrated  hydrobromic  acid  to  a  mixture  of 
aniline,  acetic  acid,  and  hydrobromic  acid  ;  it  forms  yellow  crystals, 
which  are  reconverted  into  aniline  by  treatment  with  sodium  hydro¬ 
gen  sulphite  ;  treated  with  water  or  other  solvents  or  on  exposure 
to  the  air,  bromoanilines  are  formed.  s-Tribromoaniline  yields  the 
perbromide,  C6H2Br3,NH2,HBr,Br2,  when  bromine  is  added  to  its 
solution  in  acetic  acid  ;  it  crystallises  in  garnet-red  prisms  melting 
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and  decomposing  at  105° ;  the  fused  mass  resolidifies  and  again  melts 
at  205° ;  all  the  bromine  is  eliminated  by  treatment  with  solvents  or 
keeping  in  the  air.  3  : 5-Dibromo-o-toluidine  gives  under  the  same 
conditions  the  per  bromide,  C6H2MeBr2*NH2,HBr,Br2,  which  forms  dark 
red  prisms,  losing  bromine  at  120°  and  melting  at  240°.  The  cor¬ 
responding  derivative  of  dibromo-jo-toluidine  crystallises  in  brownish- 
red  plates,  which  lose  bromine  at  110°  and  melt  at  225°.  Diacetyl- 
b-bromo-\  :3  :  4-xylidine,  prepared  by  prolonged  boiling  of  5-bromo- 
ra-xylidine  with  acetic  anhydride,  crystallises  in  prisms  melting  at 
59°.  6-Bromo-l  :  3  :  4-xylidine  is  the  chief  product  of  the  bromina- 
tion  of  ?>i-xylidine  in  concentrated  sulphuric  acid ;  its  diacetyl  deriv¬ 
ative  crystallises  in  plates  melting  at  70°.  5  :  6-Dibromo-l  :  3  : 4-xylidine, 
C6HMe2Br2*NH2,  is  better  prepared  from  6-bromo-  than  from  5-bromo- 
m-xylidine  ;  it  crystallises  in  needles  melting  at  40°.  Its  monoacetyl 
derivative  crystallises  in  needles  melting  at  192°,  and  its  diacetyl 
derivative  in  prisms  melting  at  183°.  m-Xylidine  in  hydrobromic 
acid  yields  the  perbromide,  CgHgMe^NH^HBrjBr,,  ( 1 ),  which  appears 
to  be  identical  with  the  compound  mistaken  by  Fischer  and  Windaus 
(Abstr.,  1900,  i,  484)  for  a  bromoamine;  it  crystallises  in  yellow 
needles,  which  readily  lose  bromine,  and  is  converted  by  contact  with 
solvents  into  bromoxylidine.  The  perbromide,  C0H2Me2Br'NH2,HBr,Br2, 
obtained  from  5-bromoxylidine,  crystallises  in  plates  melting  at  134°. 

When  acetanilide  is  treated  with  1  mol.  of  bromine  in  glacial 
acetic  acid,  a  perbromide  of  jo-bromoacetanilide, 
(C6H4Br-NHAc)2HBr,Br2, 

is  obtained  as  yellow  plates  melting  at  135° ;  on  addition  of  water 
during  the  bromination  the  perbromide  is  decomposed,  />-bromo- 
acetanilide  alone  being  formed.  In  order  to  form  2  : 4-dibromoacet- 
anilide,  dilute  acetic  acid  should  be  used  and  sodium  acetate  added. 
s-Tribromoacetanilide  can  only  be  obtained  in  a  yield  of  15  per  cent, 
when  acetanilide  is  brominated. 

When  1:3: 4-acetxylidide  is  brominated,  besides  the  6-bromo- 
derivative  both  the  5-  and  the  2-bromo-derivatives  are  produced. 

2  : 4 -Dibromomethylaniline,  C6H3Br2,NHMe,  prepared  by  brominat- 
ing  methylaniline  in  acetic  acid  and  then  cautiously  adding  water, 
crystallises  in  leaflets  melting  at  48°.  2:4:  Q-Tribromomethylaniline, 

prepared  similarly,  crystallises  in  needles  melting  at  39°,  boils  at 
310°,  and  forms  a  very  sparingly  soluble  hydrochloride  and  hydro¬ 
bromide  j  the  platinickloride  crystallises  in  orange  plates  decomposing 
at  232°,  and  the  acetyl  derivative  in  plates  melting  at  101°.  The 
perbromide  of  dibromomethylaniline,  (CriH3Br2*NHMe,HBr)2,Br2,  is 
prepared  either  from  dibromomethylaniline  or  from  bromomethyl- 
aniline  in  the  presence  of  hydrobromic  acid,  and  crystallises  in 
yellowish-red  prisms  melting  at  125° ;  it  is  converted  into  tribromo- 
methylaniline  by  treatment  with  water.  The  perbromide, 
(C6H3Br2*NHMe,HCl)2,Br2, 

crystallises  in  prisms,  becoming  colourless  at  100°  and  melting  at  190°. 
The  perbromide  from  tribromometbylaniline,  C0H2Br8'NHMe,HBr,Br2, 
crystallises  in  brownish-red  needles  melting  at  about  160° ;  addition  of 
water  to  its  solution  in  acetic  acid  converts  it  into  tribromoaniline. 
The  perbromide,  CgH^Brg’NHMejHOljBrj,  forms  yellowish-red  plates 
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which  melt  at  150°  and  change  in  the  air  into  the  hydrochloride 
of  s-tribromomethylaniline,  which  crystallises  in  prisms  decomposing 
at  190°;  water  converts  this  perbromide  into  s-tribromoaniline. 

5-Bromomethyl-o-toluidine ,  C6H3MeBr*NHMe,  prepared  frommethyl- 
o-toluidine,  is  an  oil  boiling  at  165°  under  25  mm.  pressure;  the 
corresponding  3 : 5-<fi&r<mo-compound  boils  at  187°  under  50  mm. 
pressure,  and  yields  a  hydrobromide  which  darkens  at  180°  and  melts 
at  220°.  The  perbromide,  C6H3MeBr*NHMe,HBr,Br2,  prepared 
directly  from  methyl-o-toluidine,  crystallises  in  red  prisms  decomposing 
at  105°,  and  is  converted  by  warming  with  solvents  into  dibromo- 
toluidine.  The  perbromide ,  C6H2MeBr2*NHMe,HBr,Br2,  obtained 
from  3 : 5-dibromomethyltoluidine,  crystallises  in  prisms  melting  at 
142°  and  is  converted  by  water  into  3  :  5-dibromo-o-toluidine. 

p- Bromoethylaniline,  C6H4Br*NHEt,  prepared  from  ethylaniline, 
melts  at  12°;  2  :  i-dibromoethylaniline  crystallises  in  plates  melt¬ 
ing  at  51° ;  2:4:  §-tribromoethylaniline,  prepared  directly  from 
ethylaniline,  crystallises  in  needles  melting  at  45°.  The  perbromide , 
C6H3Br2*NHEt,HBr,Br2,  prepared  from  2  : 4-dibromoethylaniline  in 
the  presence  of  hydrobromic  acid,  crystallises  in  yellowish-red  plates 
melting  at  85°,  and  when  warmed  with  acetic  acid  passes  into  tri- 
bromoethylaniline.  The  perbromide,  C6H2Br3’NHEt,HBr,Br2,  crys¬ 
tallises  in  yellowish-brown  prisms  melting  at  125°,  and  when  heated 
with  dilute  acetic  acid  is  converted  into  tribromoaniline. 

Z-Bromoethyl-p-toluidine,  C6H3MeBr*NHEt,  is  an  oil  boiling  at  143° 
under  25  mm.  pressure ;  its  hydrobromide  crystallises  in  prisms  de¬ 
composing  at  about  160°.  3  •.5-Dibromoethyl-p-toluidine  is  an  oil 

boiling  at  169°  under  20  mm.  pressure;  its  hydrobromide  crystallises 
in  needles  melting  at  185°.  The  perbromide, 

CgH^leBrg’NHEtjHBrjBrg, 

crystallises  in  golden-yellow  needles  melting  at  110°,  and  is  converted 
into  3  :  5-dibromo-/>-toluidine  by  warming  with  water. 

p-Bromodimethylaniline  is  formed  easily  from  dimethylaniline  and 
bromine  in  acetic  acid  solution  ;  its  hydrobromide  crystallises  in  prisms 
melting  at  105°  and  decomposing  at  185°,  and  the  hydriodide  forms 
crystals  melting  at  145°.  2  :  4 -Dibromodimethylaniline, 

C6H3Br2-NMe2, 

is  prepared  by  treating  dimethylaniline  with  excess  of  bromine  in 
acetic  acid  solution  and  then  decomposing  the  perbromide  thus 
formed  with  sodium  acetate,  or  directly  by  methylating  dibromoaniline 
or  dibromomethylaniline ;  it  is  an  oil  boiling  at  275°  under  740  mm. 
pressure  ;  its  stannochloride  crystallises  in  plates  decomposing  at  240°, 
and  its  platinichloride  in  golden-yellow  needles  melting  at  237°  ;  the 
hydrobromide  crystallises  in  prisms.  2:4:  6 -Tribromodimethylaniline, 
prepared  by  methylating  tribromomethylaniline  with  methyl  sulphate 
and  magnesium  oxide,  is  an  oil  boiling  at  301°  under  750  mm. 
pressure  ;  it  reacts  with  bromine,  giving  tribromomethylaniline, 
but  not  with  methyl  iodide  or  methyl  sulphate ;  the  platini¬ 
chloride  crystallises  in  prisms  sintering  at  180°  and  melting  at  190°. 
The  perbromide  from  dimethylaniline,  NPhMe2,HBr,Br2,  forms  reddish- 
brown  crystals  which  are  easily  reduced  to  dimethylaniline  and  are 
readily  converted  into  p-bromodimethylaniline.  The  perbromide, 
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(C6H4Br*NMe2,HBr)2Br2,  is  prepared  directly  from  dimethylaniline 
in  acetic  acid  solution,  and  forms  dark  red  crystals,  sintering  at 
95°  and  melting  at  107°.  The  perbromide,  C6H4Br*NMe2,HBr,Br2,  is 
formed  when  1  mol.  of  dimethylaniline  and  2  mols.  of  bromine  are 
used  ;  it  crystallises  in  dark  red  plates  sintering  at  75°  and  melting 
at  85° ;  on  keeping  in  the  air  it  passes  over  into  the  perbromide  last 
mentioned.  With  water  it  yields  the  dibromodimethylaniline  and  the 
perbromide  of  diphenoquinonetetramethyldi-iminium  dibromide ;  the 
latter  is  also  formed  from  bromine  and  tetramethyl  benzidine ;  it  is  a 
brownish-red  powder  melting  at  about  158°,  is  reduced  to  tetramethyl- 
benzidine,  and  is  coloured  bluish-green  by  alkali  hydroxides.  Tetra- 
methylbenzidine  also  gives  with  bromine  a  dark  green,  amorphous 
compound,  C16H20N2Br2,  which  sinters  at  70°  and  melts  at  90°,  and  is 
reduced  to  tetramethylbenzidine ;  concentrated  sulphuric  or  hydro¬ 
chloric  acids  give  red,  crystalline  products,  and  bromine  converts  it 
into  the  perbromide  last  mentioned.  Dibromodimethylaniline  hydro¬ 
bromide  is  converted  by  bromine  into  the  perbromide, 
(C6H3Br2*NMe2,HBr)4Br2, 

which  crystallises  in  green  plates  melting  at  135°.  The  same  salt 
also  yields  the  perbromide,  CfiH3Br2*NMe2,HBr,Br2,  which  crystallises 
in  prisms  melting  at  102°.  The  perbromide,  C6H2Br3'NMe2,HBr,Br2, 
prepared  from  tribromodimethylaniline,  crystallises  in  pale  yellowish- 
red  needles  melting  at  124°,  and  is  converted  by  water  into  tribromo- 
methylaniline. 

h-Bromodimethyl-o-toluidine,  C6H3MeBr*NMe2,  boils  at  246°,  its 
platinichloride  crystallises  in  golden-yellow  prisms  decomposing  at  240°. 
3  :  h-Dibromodimethyl-o-toluidine,  prepared  by  alkylating  dibromotolui- 
dine,  is  an  oil  boiling  at  277°  under  751  mm.  pressure ;  it  does  not  react 
either  with  methyl  iodide  or  methyl  sulphate,  and  when  treated  with 
bromine  in  acetic  acid  solution  yields  dibromomethyltoluidine,  a  methyl 
group  being  eliminated  ;  the  last-mentioned  base  is  also  directly  pro¬ 
duced  by  the  action  of  bromine  on  dimethyl-o-toluidine,  and  decom¬ 
posing  the  perbromide  first  formed  with  sodium  acetate  ;  it  is  an  oil 
boiling  at  185 — 187°  under  50  mm.  pressure,  and  forms  a  hydro¬ 
bromide  which  crystallises  in  plates  decomposing  at  220°.  Dimethyl- 
o-toluidine  forms  the  perbromide,  C(;H4Me'NMe2,HBr,Br2,  which 
crystallises  in  needles  or  plates  melting  at  68°,  and  is  converted  by 
treatment  with  solvents  into  5-bromodimethyl-o-toluidine.  The  per¬ 
bromide,  (C6H3MeBr*NMe2,HBi-)2Br2,  prepared  from  1  mol.  of  di- 
methyl-o-toluidine  and  1|  mols.  of  bromine,  crystallises  in  dark  red 
needles  and  is  converted  by  water  into  a  mixture  of  bromodimethyl- 
and  dibromometbyl-o-toluidine.  The  perbromide, 

C6H2Me  Br2’  N  Me2,H  Br  ,Br2, 

obtained  from  dimethyl-o-toluidine  and  2  mols.  of  bromine,  crys¬ 
tallises  in  plates  or  prisms  melting  at  85°  and  decomposing  at  140°. 
The  perbromide,  C0H2MeBr2*NMe2,HBr,Br2,  crystallises  in  yellowish- 
red  needles  melting  at  1 1 2°,  and  is  converted  by  water  into  dibromo¬ 
methyltoluidine. 

3-Bromodimethyl-ip-toluidine,  prepared  by  brominatiDg  dimethyl-p- 
toluidine,  is  an  oil  boiling  at  239°  under  750  mm.  pressure,  and  is  con¬ 
verted  by  bromine  into  the  3  :  5-dibromomonomethyl-\)-toluidine,  which 
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boils  at  154°  under  16  mm.  pressure.  3  :  5-Dibromodimethyl-p-toluidine, 
prepared  by  methylating  the  dibromotoluidine,  is  an  oil  boiling  at 
270°  under  750  mm.  pressure.  The  perbromide, 

CcH2Me  Br2*  N  Me2,  HBr,  Br2, 

crystallises  in  prisms  melting  at  130°,  and  on  treatment  with  water 
loses  methyl  bromide. 

2  :  4- Dibromodiethylaniline ,  C6H3Br2‘NEt2,  formed  on  treating 
with  sodium  acetate  the  perbromide  produced  by  the  action  of 
bromine  on  diethylaniline,  is  an  oil  boiling  at  285°  under  751  mm. 
pressure ;  it  is  converted  by  further  treatment  with  bromine  into 
s-tribromoaniline ;  its  platinichloride  crystallises  in  yellowish-red 
prisms  melting  at  207°,  and  its  stannochloride  forms  crystals  melting 
at  235°.  The  perbromide ,  NPhEt2,HBr,Br2,  is  a  red  oil,  which  is 
converted  by  water  into  ^-bromodiethylaniline.  The  perbromide, 
(C6H4Br*NEt2,HBr)2Br2,  crystallises  in  prisms  melting  at  75°,  and  is 
converted  by  water  into  2  :  4-dibromodiethylaniline  and  a  quinonoid 
derivative  of  tetraethylbenzidine.  Diethylaniline  also  yields  the 
perbromide,  (C6H4Br*NEt2,HBr)4Br(5,  which  crystallises  in  red  prisms 
melting  at  81°. 

4  -A'-Dibromodiphenylmethylamine,  C13HuNBr.„  prepared  from 
diphenylmethylamine  and  bromine,  crystallises  in  needles  melting  at 
120°.  2  :  2' :  4  :  4 '-Tetrabromodiphenylmethylamine,  C13H9NBr4,  pre¬ 

pared  by  warming  the  perbromide  formed  from  diphenylmethylamine 
with  the  solvent,  crystallises  in  prisms  melting  at  142°;  bromine 
converts  it  into  tetrabromodiphenylamine.  Dibromodiphenylmethyl- 
amine  yields  a  perbromide,  (C6H4Br)2NMe,HBr,Br2  (?),  which  forms 
red  crystals,  and  is  transformed  by  solvents  into  a  mixture  of  tetra- 
bromodiphenylmethylamine  and  tetrabromodiphenylamine. 

The  perbromide,  NPhMe3Br,Br4,  prepared  from  phenyltrimethyl- 
ammonium  bromide,  crystallises  in  bluish-red  prisms  melting  at  40°, 
and  is  converted  into  the  dibromide  on  exposure  to  the  air.  p -Tolyl- 
trimethylammonium  bromide  crystallises  in  prisms  melting  at  219°, 
and  is  converted  by  bromine  into  the  perbromide,  C0H4Me*NMe3Br,Br2, 
which  forms  yellow,  four-sided  plates  melting  at  113°,  from  which,  by 
further  treatment  with  bromine,  the  perbromide, 

CGH4Me-NMe3Br,Br4, 

is  obtained  ;  it  forms  dark  red  crystals  melting  at  45°.  K.  J,  P.  O. 

Crystalline  Forms  of  the  2 : 4-Dinitroaniline  Derivatives 
Substituted  in  the  NH2-Group.  Frans  M.  Jaeger  ( Proc .  K.  Akad. 
Wetensch.  Amsterdam,  1906,  9,  23 — 25). — The  melting  points,  molecular 
weights,  equivalent  volumes  in  the  solid  state,  symmetry,  axial  ele¬ 
ments,  and  topic  parameters  of  31  derivatives  of  2  :  4-dinitroaniline 
are  recorded  in  tabular  form.  The  substances  all  have  the  same 
family  character,  only  a  few  showing  no  simple  relationship  to  the 
rest.  E.  F.  A. 

Nitration  of  Acetanilide.  Arnold  F.  HoLLEMANand  C.  H.  Sluiter 
(Rec.  trav.  chim.,  1906,  25,  208 — 212). — The  authors  have  examined 
the  products  of  the  nitration  of  acetanilide  in  order  to  determine  if  the 
quantity  of  the  secondary  products  is  affected  by  the  concentration  of 
the  nitric  acid  employed  (compare  Korner,  this  Journal,  1876,  i,  204)  3 
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the  results  show  that  when  acetanilide  is  slowly  added  to  ten  times  its 
weight  of  nitric  acid  of  sp.  gr.  1*46  at  0°,  the  product  is  pure  j>>nitro- 
acetanilide ;  if  nitric  acid  of  a  higher  specific  gravity  is  employed, 
2  :  4-dinitroacetanilide  is  formed  as  a  secondary  product,  the  quantity 
increasing  with  the  increase  in  the  concentration  of  the  nitric  acid, 
but  no  o-nitroacetanilide  is  produced  (compare  Korner,  loc.  cit. ; 
Beilstein  and  Kurbatoff,  Annalen ,  1879,  197,  83) ;  if,  however,  acet¬ 
anilide  is  added  rapidly  to  nitric  acid  of  sp.  gr.  1  *52,  a  small  quantity 
of  o-nitroacetanilide  is  formed  owing  to  the  increase  in  temperature 
caused  by  the  more  violent  reaction.  M.  A.  W. 

Thio-fatty  Anilides.  Heinrich  Beckurts  and  Gustav  Frerichs 
(J.  pr.  Chem.,  1906,  [ii],  74,  25 — 50.  Compare  Abstr.,  1902,  i,  763). 
— [With  L.  Hartwig.] — Methylthiolacetanilide,  SMe*CH2*CO‘lNHPh, 
prepared  by  the  action  of  methyl  iodide  and  alcoholic  potassium 
hydroxide  on  thioglycollanilide  in  a  sealed  tube  in  the  water-bath, 
crystallises  in  colourless  leaflets,  melts  at  74°,  and  is  readily  soluble 
in  alcohol  or  ether.  n-Propylthiolacetanilide,  SPra,CH2'CO*NHPh, 
crystallises  in  colourless  needles  and  melts  at  57°.  iso Propyl  thiolacet- 
anilide,  SPr^'CH2*CO*NHPh,  forms  flat  needles  and  melts  at  67°. 
Ethylenedithioldiacetanilide,  C2H4(S,CH2,CO*NHPh)2,  crystallises  in 
colourless  needles,  melts  at  156°,  and  is  only  sparingly  soluble  in  cold 
alcohol.  Propylenedithioldiacetanilide,  C3Hc(S*CH2*CONHPh)2,  forms 
colourless  needles  and  melts  at  154 — 155°.  Carboxymethylthiolacet- 

anilide,  COgMe'S’CHg’CO-NHPh,  formed  from  methyl  chlorocarbonate 
and  thioglycollanilide,  crystallises  in  colourless  needles,  melts  at  83°, 
and  is  readily  soluble  in  alcohol.  Benzylthiolacetanilide , 
OH2Ph-S-CH2-CO*NHPh, 

forms  colourless,  flat  needles,  melts  at  73  5°,  and  is  readily  soluble  in 
alcohol.  Benzylidenedithioldiacetanilide,  CHPh(S'CH2*CO*NHPh)2, 
formed  by  the  action  of  benzaldehyde  or  of  benzylidene  dichloride  and 
potassium  hydroxide  on  thioglycollanilide,  crystallises  in  colourless 
needles  and  melts  at  182°.  Nitrosothiolacetanilide, 
NO-S-CH2-CONHPh, 

formed  by  the  action  of  potassium  nitrite  and  hydrochloric  acid  on 
thioglycollanilide  in  aqueous  solution,  crystallises  in  red  needles,  de¬ 
composes  when  heated,  yielding  nitric  oxide  and  dithioglycollanilide, 
and  is  readily  soluble  in  alcohol  or  ether. 

Thioglycollanilide  forms  a  mercuric  derivative, 
Hg(S-CH2*CONHPh)2,  ' 

which  crystallises  in  glistening  leaflets  and  decomposes  when  heated, 
and  a  mercurichloride,  HgCPS'CHg’CONHPh,  which  is  obtained  as 
a  yellowish-white,  crystalline  powder,  insoluble  in  the  ordinary 
solvents. 

a-Methylthiolpropanilide,  SMe’CHMe’CO’NHPh,  formed  by  the 
action  of  methyl  iodide  and  potassium  hydroxide  on  a-thiolpropanilide 
in  alcoholic  solution,  crystallises  in  glistening,  colourless  needles  and 
melts  at  126°.  a-n -Propylthiolpropanilide,  SPra*CHMe*CO*NHPh, 
crystallises  in  needles  and  melts  at  92°.  a-isoPropylthiolpropanilide, 
C]2HirONS,  forms  colourless  needles  melting  at  84°.  Ethylenedi-a- 
thioldipropatiilide,  C2H4(S*CHMe*CO"I4HPh)2,  crystallises  in  colour¬ 
less  needles  melting  at  172 — 174°.  Propylenedi-a-thioldipropanilide, 
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C3H6(S*CHMe*CO*NHPh)2,  forms  a  slightly  yellow,  viscid  oil. 
a-Carboxymethylthiolpropanilide,  C02 Me’S’C  H Me •  CO •  N HPh,  crystal¬ 
lises  in  glistening  leaflets  and  melts  at  103  5°.  a-Beuzylthiolprop- 
anilide,  CH9PlrS4CHMe*C(>NPrPh,  crystallises  in  colourless,  flat 
needles  and  melts  at  119-5°.  Benzylidenedi-a-thioldipropanilide, 
CHPh(S*CHMe*CO*NHPh)?,  forms  colourless  needles  and  melts  at 
187°.  a-Nitrosothiolpropanilide ,  NO'S’CHMe’CO'NHPh,  is  obtained 
as  an  unstable  i‘ed  oil.  The  mercuric  derivative, 
Hg(S-CHMe-CO-NHPh)2, 

separates  from  glacial  acetic  acid  in  small  crystals  and  melts  and  de¬ 
composes  above  200°.  The  mercurichloride,  HgOPS’CHMe’CO'N HPh, 
forms  a  crystalline  powder  and  melts  and  decomposes  at  1 10 — 120°. 

a- M ethyl  thiolbutyr anilide,  S  M  e  *  C 11 E  t  •  C  O  •  N  H  P  h ,  crystallises  in 
colourless  needles  and  melts  at  111  — 112°.  a-iso Propylthiolbutyr- 
anilide,  SPr^CHEt’CCbNHPh,  forms  colourless,  flat  needles  and 
melts  at  87 — 88°.  Ethylenedi-a-thioldibutyranilide, 
C2H4(S*CHEt-CONHPh)2, 

forms  colourless  crystals  melting  at  125°.  Bropylenedi-a-thioldibulyr- 
anilide ,  C3H6(S,CHEt*CO,]SrHPh)2,  is  obtained  as  a  viscid,  yellow 
oil  which  gradually  crystallises.  a-Carboxymetliylthiolbutyr anilide, 
C02Me'S*CHEt,CO*NHPh,  forms  colourless  needles  melting  at  82°. 
a-Benzylthiolbutyranilkle,  CH2Ph,S,CHEt*CO,NHPh,  crystallises  in 
colourless  needles  melting  at  89°.  Benzylidenedi-a-lhioldibutyranilide , 
CHPh(S,CHEt*CO,NHPh)2,  forms  colourless  leaflets  melting  at  148°. 
a- Nitrosothiolbutyr anilide,  JST O •  S •  C HE t •  C O vN  H P h ,  is  obtained  as  an 
unstable  red  oil.  The  mercuric  derivative,  Hg(S,,CHEt,CO*NHPb)2, 
and  the  mercurichloride,  Hg  01  *  S  •  CHEt  •  CO  •  N  HPh ,  form  micro-crystal¬ 
line  powders  which  decompose  when  heated. 

[With  Carl  Beyer.] — Carbamylthiolacetoo-toluidide, 

Nll/CO-S-C  H2-CO-NH-C7Hv, 

prepared  by  heatiDg  chloroacetic  acid  and  o-toluidine  with  potassium 
thiocyanate  in  aqueous  solution,  crystallises  in  colourless  needles,  melts 
at  123 — 124°,  and  when  dissolved  in  hot  10  per  cent,  ammonia  and 
precipitated  by  hydrochloric  acid  in  an  atmosphere  of  carbon  dioxide 
yields  thiolaceto-o-toluidide,  SH*CH2*CO,NH,C7H7,  which  crystallises  in 
colourless  needles,  melts  at  84 — 85°,  and  is  readily  soluble  in  alcohol. 
Dithiodiaceto  o-toluidide,  S2(CH2,CO’NH,C7H7)2,  crystallises  in  colour¬ 
less  needles  melting  at  164 — 165°.  The  following  derivatives  of 
thiolaceto-o-toluidide,  in  which  R  =  •S*CH2,C0*NH'07H7,  have  been 
prepared ;  the  temperatures  given  are  melting  points  :  methyl-, 
Me*R  :  colourless  leaflets,  65 — 66°;  ethyl-,  Et’R  :  colourless  needles, 
60 — 61°  \  ethylenedi-,  C2H4R2  :  colourless  nodules,  184  — 185°  ; 
dimethyhnethylenedi-jQhle.JX.,  :  colourless  leaflets,  160 — 161°;  n-propyl, 
Pr«*R,  colourless  needles,  57 — 58°;  iso propyl-,  CHMe2R  :  colourless 
needles,  61 — 62°;  benzyl-,  CH2Ph*R  :  colourless  needles,  74 — 75°; 
carboxy methyl-,  C02Me*R  :  colourless  needles,  90 — 91°;  carboxy ethyl-, 
C02Et*R  :  colourless  needles,  78 — 79°. 

Thioldiaceto-o-toluidamic  acid,  C02H  •  CHyS’CH./CO  *NH'  C7H  7, 

formed  from  chloroacetic  acid  and  thiolaceto-o-toluidide,  crystallises  in 
colourless  nodules,  melts  at  125 — 126°,  and  is  readily  soluble  in  alcohol. 
The  methyl,  C02Me,CHr,'S,CH2,C0*NH,07H-,  and  ethyl, 
C02EfCH2-S-CH2*C0-NH-C7H7, 

v  a  2 
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esters  form  viscid,  yellow  oils.  The  amide, 

NH2-CO*CH2-S-CH2-CO-NH-C7H7, 
forms  colourless  needles  and  melts  at  150 — 151°.  Thioldiacetodi-o- 
toluidide,  formed  from  thiolaceto-o-toluidide  and  chloroacetyl-o- 
toluiflide,  is  identical  with  Grothe’s  product  from  chloroacetyl-o- 
toluidide  and  potassium  hydrogen  sulphide  (Abstr.,  1901,  i,  79). 

Thiolaceto-m-loluidide,  SH,CHo*CO,NH*C7H7,  crystallises  in  colour¬ 
less  needles  and  melts  at  152 — 153°.  Dithiodiaceto-m-toluidide, 
S2(CH2-CO-NH-C7H7)2, 

forms  colourless  needles  and  melts  at  162 — 163°.  The  following  deriv¬ 
atives  of  thiolaceto-m-toluidide,  in  which  It=  •S*CH2*CO*NH,C7H7, 
are  described ;  the  temperatures  given  are  melting  points  : 

Carbamyl-,  NH2*CO‘R :  colourless  needles,  151 — 152°;  methyl-, 
Me'Il :  colourless  needles,  52 — 53°;  ethyl-,  Et*R  :  a  yellow  oil; 
ethylenedi-,  C2H4R2:  colourless  needles,  127 — 128°;  hydroxy  ethyl-, 
OH,CH2*CH2*R, :  colourless  needles,  89 — 90°  ;  dimethylmethylenedi-, 
CMe2R2  :  colourless  leaflets,  141 — 142°;  benzyl-,  CH2Ph*R  :  colourless 
needles,  39 — 40°,  carboxy methyl-,  C09Me*R  :  a  viscid  oil ;  carboxy ethyl-, 
C02Et*R  :  colourless  leaflets,  82 — 83°. 

7'hiodiaceto-m-toluidamic  acid,  COgH'CHg’S’CH^CO'NH'C^Hy, 
forms  colourless  leaflets  melting  at  99 — 100°.  The  methyl,  C12H1503NS, 
and  ethyl,  C13Hl703NS,  esters  are  obtained  as  viscid,  yellow  oils.  The 
amide,  NH2*Cu*CH2*S‘CH2*CO*NH,C7H7,  crystallises  in  colourless 
nodules  and  molts  at  97 — 98°.  Thiodiaceto-m-toluidide, 

S(CH2-CO*NH-C7H7)2, 

crystallises  in  colourless  needles  and  melts  at  135 — 136°. 

Thiokoceto--p-tolvidide,  C9HuONS,  crystallises  in  colourless  needles 
and  melts  at  125 — 126°.  Dithiodiaceto-ip-toluidide, 
S2(CH2-CO-NH'C7H7)2, 

crystallises  in  colourless  needles  and  melts  at  180—182°.  The 
following  derivatives  of  thiolaceto-/>toluidide, R  =  •S*CH2*CO-NH*C7H7, 
are  described ;  the  temperatures  given  are  melting  points  : 

Carbamyl-,  NHvCOR  :  colourless  leaflets,  196°;  methyl-,  Me’R  : 
colourless  needles,  102 — 103°;  ethyl-,  Et'R  :  colourless  needles, 
84 — 85°;  ethylenedi-,  C2H4R2  :  colourless  needles,  194 — 195°; 
hydroxy  ethyl-,  OH,CH2*CH2*R  :  colourless  needles,  87 — 88°;  dimethyl¬ 
methylenedi-,  CMe2R2  :  colourless  needles,  182 — 183°;  n -propyl-, 
Pra,R :  colourless  needles,  80 — 81°;  iso propyl-,  Pr0*R :  colourless 
needles,  66 — 67°;  benzyl-,  CH^Ph'R  :  colourless  needles,  73 — 74°; 
benzylidenedi-,  CHPhR2 :  colourless  needles,  185 — 186°;  carboxy- 
methyl-,  C02Me’R  :  96 — 97°;  carboxyethyl- ,  C02Et’R :  colourless 
needles,  126—127°. 

Thiodiaceto-p-tolvAdamic  acid,  C11H]303NS,  forms  colourless  crystals 
and  melts  at  101 — 102°.  The  methyl  ester,  C12H1503NS,  melts  at 
38 — 39°;  the  ethyl  ester,  C13Hl703NS,  melts  at  46 — 47°;  the  amide, 
NH2,CO*CH2,S,CH2*CO,NH*C7H7,  crystallises  in  colourless  leaflets 
and  melts  at  148 — 149°.  G.  Y. 

Direct  Introduction  of  Amino-groups  into  the  Nucleus  of 
Aromatic  Nitro-compounds.  Jakob  Meisenheimer  and  Egbert 
Patzig  ( Ber .,  1906,  39,  2533 — 2542). — The  action  of  hydroxylamine 
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hydrochloride  on  m-dinitrobenzene  in  alcoholic  sodium  ethoxide 
solution  leads  to  the  formation  of  a  light  red  sodium  salt,  C6H806'N4'N’a2, 
which  detonates  slightly  when  heated  or  on  contact  with  a  small 
quantity  of  water,  is  more  stable  in  the  presence  of  an  alkali  hydroxide, 
and  on  acidification  yields  m-dinitrobenzene.  The  cooled  aqueous 
solution  of  the  sodium  salt  gradually  deposits  m-dinitro-m-phenylene- 
diamine,  whilst  the  diluted  aqueous-alcoholic  solution  yields  m-dinitro- 
m-phenylenediamine,  m-dinitrobenzene,  and  2  : 4-dinitroaniline,  which 
is  converted  into  m-dinitro-m-phenylenediamine  by  the  further  action 
of  hydroxylamine. 

The  sodium  salt,  C7Hn09N6Na3,3H20,  obtained  in  the  same  manner 
from  s-trinitrobenzene  as  an  intensely  red,  granular  precipitate, 
gradually  decomposes  in  a  vacuum,  forming  ammonia,  detonates  when 
heated,  and  yields  picramide  and  s-trinitro-m-phenylenediamine  on 
addition  of  an  acid  to  its  aqueous  solution  at  0°. 

2  :  Q-Dinitro-3-toluidine,  C7H704N3,  is  obtained  in  a  10 — 15  per  cent, 
yield  by  the  action  of  hydroxylamine  hydrochloride  on  2  :  6-dinitro- 
toluene  in  methyl-alcoholic  potassium  hydroxide  solution  at  30°  and 
addition  of  much  water  to  the  resulting  solution  ;  it  forms  glistening, 
yellow  crystals,  melts  at  132 ’5°,  and  is  readily  soluble  in  alcohol. 

2-Nitro-a-naphthylamine  is  formed  in  the  same  manner  from 
/3-nitronaphthalene ;  if  the  product  is  allowed  to  remain  in  contact 
with  the  reaction  solution,  it  is  converted  slowly  into  2-nitro-a- 
naphthol. 

The  action  of  hydroxylamine  on  ethyl  m-nitrobenzoate  in  con¬ 
centrated,  alkaline,  absolute  alcoholic  solution  leads  to  the  formation 
of  the  sodium  salt  of  m-nitrobenzhydroxamic  acid,  C7H504N2Na ;  the 
acid  melts  at  153°  (m.  p.  151°:  Werner  and  Skiba,  Abstr.,  1899,  i, 
690).  m-Nitrobenzaldehyde  and  hydroxylamine  react  in  alkaline 
solution,  forming  m-nitrobenzaldoxime  melting  at  123°  (121°: 
Ciamician  and  Silber,  Abstr.,  1904,  i,  161;  119° :  Gabriel,  Abstr.,  1883, 
581,  919).  G.  Y. 

Action  of  Benzylamine  on  Ethyl  a-Crotonate.  Giovanni 
Sani  ( Atti  R,  Accad.  Lincei,  1906,  [v],  15,  i,  645 — 646). — The  'benzyl- 
amide  of  benzyl aminobutyric  acid, 

CH2Ph-NH-CHMe-CH2'CO-NH-CH2Ph, 
prepared  by  heating  ethyl  a-crotonate  (1  mol.)  and  benzylamine 
(2  mols.)  with  absolute  alcohol  in  a  sealed  tube  at  150°,  separates 
from  ether  in  shining,  well-developed,  rhombic  crystals  [Artini  : 
a  :  b  : c=  1*1113  : 1  : 0-4774],  melts  at  115 — 116°,  and  is  soluble  in 
alcohol.  T.  H.  P. 

Reaction  between  /3-Naphthol,  Formaldehyde,  and  Hydroxyl¬ 
amine.  Mario  Betti  ( Gazzetta ,  1906,  36,  i,  388 — 401.  Compare 
Abstr.,  1904,  i,  581). — The  action  of  formaldehyde  and  hydroxylamine 
on  an  alcoholic  solution  of  /3-naphthol  yields  a  compound, 

OH-C10HvOH,vN<$  , 

which  crystallises  from  alcohol  in  mammillary  masses  of  slender,  white 
needles,  melting  and  decomposing  at  149°,  and  dissolves  in  benzene, 
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chloroform,  or  dilute  sodium  hydroxide  solution,  and  sparingly  in  light 
petroleum  ;  the  cold  alcoholic  solution  gives  an  intense  reddish-brown 
coloration  with  aqueous  ferric  chloride.  If  the  reaction  proceeds  in 
neutral  or  alkaline  solution,  the  above  compound  is  accompanied  by 
methylenedinaphthol. 

In  alcoholic  solution,  the  compound  melting  at  149°  is  transformed, 
slowly  in  the  cold  and  more  rapidly  on  boiling,  into  di-fi  naphthol- 
methylenehydroxylamine,  OH‘N(CH2,C10H(.,OlI)2,  which  crystallises 
from  alcohol  in  shining,  straw-yellow  rhombohedra  melting  and 
decomposing  at  227°,  and  dissolves  sparingly  in  all  organic  solvents. 
On  boiling  with  20  per  cent,  hydrochloric  acid,  the  compound  melting 
at  149°  is  converted  into  di-/3-naphlholmethylenehydroxylamine  hydro¬ 
chloride,  CO3Hlit03N,HCI,  which  forms  a  crystalline  powder  with  an  ill- 
defined  melting  point  above  200°. 

By  treating  with  sodium  hydroxide  solution  and  subsequently 
saturating  the  liquid  with  carbon  dioxide,  the  compound  is  converted 
into  methylenedi-/3-naphthol  and  di-/3-naphtholmethylenehydroxyl- 
amine. 

The  acetyl  derivative,  OAc-O10Hc,CfI2,II<^  i  ,  crystallises  from 

v_/  -H9 

alcohol  in  shining  prisms  melting  at  130°,  and  exhibits  normal 
cryoscopic  behaviour  in  acetic  acid  solution. 

Dibenzoyl  -fi-naphtholmethylenehy  dr  oxylamine, 
OBz*C10Ht;*CH2-NBz‘OH, 

prepared  by  the  action  of  benzoyl  chloride  on  the  compound  melting 
at  149°,  dissolved  in  sodium  hydroxide  solution,  separates  from  a 
mixture  of  alcohol  and  benzene  in  highly  refractive,  shining 
rhombohedra  melting  at  177°. 

/ 3-Naphtholmethyleneamine ,  OH’C^H^CH^NH,,,  obtained  by  re¬ 
ducing  the  crude  compound  melting  at  149°  by  means  of  zinc  dust 
and  hydrochloric  acid,  crystallises  from  light  petroleum  in  colourless 
needles  melting  at  115  — 116°  and  reddens  and  oxidises  slowly  in  the 
air,  and  more  rapidly  in  a  faintly  alkaline  solution.  The  hydrochloride , 
CnHuON,HCl,  crystallises  from  a  mixture  of  alcohol  and  hydrochloric 
acid  in  white  needles  melting  and  decomposing  at  226 — 227°. 

Di  fl-naphtholmethyleneamine,  NH(CH2*C10H6,OH)2,  also  obtained 
by  reducing  the  crude  compound  melting  at  149°,  crystallises  from 
aqueous  alcohol  in  white,  prismatic  needles  melting  at  163°.  The 
hydrochloride,  C22H10O2N,HCl,  separates  from  alcohol,  acidified  with 
hydrochloric  acid,  in  colourless,  rhombohedral  crystals  melting  and 
decomposing  at  220°.  T.  H,  P. 

Isomerism  of  ar-Thio-compounds.  Oscar  Hinsberg  (Ber., 
1906,39,2427—2436.  Compare  Abstr.,  1905,  i,  518).— The  dithio- 
aniline  melting  at  76 — 77°  is  now  found  to  be  identical  with  Schmidt’s 
4  : 4'-dithioaniline  melting  at  78 — 79°  (m.  p.  80°;  Hofmann,  Abstr., 
1895,  i,  132).  It  forms  two  acetyl  derivatives  :  that  melting  at  182°  is 
labile,  and  changes  slowly  at  the  ordinary  temperature  into  the  stable 
acetate  melting  at  215 — 216°.  Dibenzylidenedithiocmiline, 
CUPh:N-C6H4-S2*C(iH4-N:CHPh, 


ORGANIC  CHEMISTRY. 


655 


is  obtained  in  only  one  modification,  which  crystallises  from  alcohol  in 
yellow  needles,  melts  at  136°,  and  yields  benzaldehyde  when  treated 
with  dilute  mineral  acids. 

The  reduction  of  4  :  4'-dithioaniline  with  zinc  dust  and  hydrochloric 
acid  leads  to  the  formation  of  a  solution  containing  jo-aminophenyl 
mercaptan,  which  is  oxidised  on  exposure  to  air,  forming  4  :  4'-dithio- 
aniline,  and,  on  addition  of  acetic  acid,  separates  as  an  oil ;  this  has 
an  unpleasant  odour  and  is  soluble  in  mineral  acids  or  aqueous  alkali 
hydroxides. 

y>Acetylaminophenyl  mercaptan,  SH’CgH^NHAc  (Hofmann, 
Abstr.,  1894,  i,  87),  is  obtained  on  boiling  4 : 4,-dithioacetanilide 
with  aluminium  powder  and  acetic  acid  as  a  mixture  of  two  modifica¬ 
tions,  crystallising  in  small,  yellow  leaflets.  The  colourless  form  ob¬ 
tained  on  adding  hydrochloric  acid  to  a  cold  alkaline  solution  of  the 
mixture  crystallises  in  white  scales,  commences  to  sinter  at  about  145°, 
melts  at  154°,  has  in  aqueous  solution  a  slight  mercaptan  odour,  and 
reddens  litmus.  With  lead  acetate,  it  gives  a  chocolate-brown,  with 
silver  nitrate  a  yellow  precipitate,  and  is  oxidised  by  air  to  4  :  4'-dithio- 
acetanilide  melting  at  215 — 216°,  or  by  ferric  chloride  and  a  small 
quantity  of  hydrochloric  acid  to  a  mixture  of  the  two  isomerides  melting 
at  160 — 215°.  The  yellow  modification  of  ja-acetylaminophenyl  mer¬ 
captan  is  obtained  on  cooling  the  hot  saturated  aqueous  solution  of 
the  mixture  to  70°;  it  forms  yellowish-red  leaflets  or  flat  prisms  and 
melts  at  154°.  Dilute  solutions  or  concentrated  solutions  below  70° 
deposit  the  colourless  modification.  The  conversion  of  the  colourless 
into  the  yellow  form  takes  place  also  slowly  at  100 — 137°  on  exposure 
to  sunlight,  or  quickly  on  crystallisation  from  methyl  or  ethyl 
alcohol. 

p-Acelylaminophenyl  methyl  thioether,  SMe*C(.H4*NHAc,  is  formed 
by  treating  the  lead  or  silver  salt  with  methyl  iodide  at  the  ordinary 
temperature,  by  heating  the  mercaptan  with  methyl  iodide  and  sodium 
hydroxide  in  alcohol  solution,  by  heating  the  sodium  mercaptide  with 
potassium  methyl  sulphate  and  methyl  alcohol  at  170°,  or  by  the 
action  of  methyl  iodide  on  the  mercaptan  in  pyridine  solution.  It 
crystallises  in  colourless  leaflets  or  thin  needles,  melts  at  128°,  and  is 
readily  soluble  in  alcohol,  ether,  or  glacial  acetic  acid. 

Diacetyl-p-aminophenyl  mercaptan,  SAc,CcH4,KHAc)  formed  by  the 
action  of  acetic  anhydride  on  the  aminomercaptan  in  aqueous  sodium 
hydroxide  solution,  crystallises  in  colourfbss  leaflets  and  melts  at  144°. 

Dithiobenzanilide,  NHBz,CgH4*S2,CGH4,JS’HBz,  formed  by  heating 
dithioaniline  with  benzoic  anhydride,  is  obtained  as  a  colourless, 
crystalline  powder  melting  at  264°.  When  heated  with  aluminium 
powder,  glacial  acetic  acid,  and  a  small  amount  of  concentrated  hydro¬ 
chloric  acid,  it  yields  a  mixture  of  two  jo-benzoylaminophenyl  mer- 
captans.  The  colourless  modification,  NHBz*C6H4*SH,  is  obtained  by 
adding  hydrochloric  acid  to  the  cold  alkaline  solution  of  the  mixture ; 
it  crystallises  in  small  leaflets,  commences  to  sinter  at  165°,  melts  at 
180°,  gives  precipitates  with  lead  acetate  and  silver  nitrate,  and  on 
oxidation  with  ferric  chloride  or  potassium  ferrocyanide  and  sodium 
hydroxide  yields  dithiobenzanilide.  The  yellow  modification,  obtained 
by  heating  the  colourless  form  or  by  crystallising  it  from  alcohol, 
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forms  large,  yellow  needles  and  melts  at  182°.  Both  modifications 
form  colourless  solutions. 

The  structure  of  these  isomeric  modifications  of  the  acylamino- 
phenyl  mercaptans  is  discussed.  G.  Y. 


Conversion  of  a-Nitro-y6-phenyl-a-methylcarbamide  into 
s-NitropheDylmethylcarbamide.  Roland  Scholl  and  B.  Nyberg 
(/Jer.,  1906,  39,2491 — 2494.  Compare  Sclioll  and  Holdermann}J4?iRa?en, 
1906,  345,  382). — The  additive  compound  obtained  from  methylnitro- 
amine  and  phenylcarbimide  has  the  formula  KHPh*C0*NMe*N02,  for 
by  treatment  at  0°  with  concentrated  sulphuric  acid  a  mixture  of 
s-o-nitrophenyl methylcarbam ide  and  jo-nitrophenylmethylcarbamide  is 
obtained,  and  is  separated  by  hot  1  per  cent,  sodium  hydroxide  solu¬ 
tion,  in  which  the  former  compound  is  more  easily  soluble.  The 
orientation  of  the  N02  group  is  determined  by  heating  the  compounds 
with  hydrochloric  acid  at  120 — 130°,  whereby  o-  and  £>-nitroaniline 
respectively  are  obtained. 

a-Nitro-/?-phenyl-a-methylcarbamide  yields  with  phenol  at  100° 
phenyl  phenylcarbamate ,  which  forms  colourless  needles  and  melts  at 
125*5°  ;  with  aniline,  it  forms  s-diphenylcarbamide.  C.  S. 


Unsaturated  Disulphides.  Emil  Fromm  ( Annalen ,  1906,  348, 
144 — 160.  Compare  Abstr.,  1895,  i,  605  ;  Hantzsch  and  Wolvekamp, 
Abstr.,  1904,  i,  718). — Disulphides  which  are  decomposed  with  separa¬ 
tion  of  sulphur  on  heating  or  on  treatment  with  water,  alkalis, 

ammonia,  or  amines,  contain  the  grouping  -C'S'S'C-,  and  are  not 
necessarily  cyclic  disulphides.  The  double  linkings  may  connect  the 
carbon  atoms  with  similar  atoms  or  groups,  as  in  ethyl  dioxythiocarbon- 
ate,  S.'^OEtJ’S'S’^OEt^S,  dibenzoyl  sulphide,  OiCPlrS’S'CPhlO,  or 

phenylthiouret,  or  with  dissimilar  atoms  or  groups, 

as  in  perthiocyanie  acid,  N The  reaction  is  often  com¬ 
plicated  by  the  interaction  of  the  primary  products.  If  the  double 
linkings  are  part  of  stable  ring  systems,  as  in  diphenyl  disulphide, 
SPh’SPh,  or  the  thiodiazolone  disulphides  (Busch,  Abstr.,  1896,  i,  190), 
the  decomposition  by  means  of  alkalis  takes  place,  but  without  separa¬ 
tion  of  sulphur.  Disulphides  which  do  not  contain  the  above  group¬ 
ing  are  stable  towards  alkalis. 

The  author  discusses  the  constitution  of  the  sulphides  and  oxides  of 
the  thiocarbimides  which,  as  represented  by  Freund  (Abstr.,  1895,  i, 
576),  form  exceptions  to  this  rule.  G.  Y. 


Dithiobiurets.  Emil  Fromm  and  Kurt  Schneider  ( Annalen ,  1906, 
348,  161 — 174.  Compare  Fromm,  Abstr.,  1893,  i,  575). — Perthio- 
cyanic  acid  reacts  with  p-toluidine,  o-toluidine,  as-m-xylidine,  and 
o-phenetidine,  forming  the  thiobiurets,  thiocarbamides,  and  sulphur. 
The  dithiobiurets,  which  are  isolated  by  extraction  with  cold  dilute 
alkali  hydroxides,  are  oxidised  by  iodine,  forming  the  thiourets,  which 
are  bases,  and  when  heated  with  concentrated  hydrochloric  acid  at 
165°  yield  2-aminobenzothiazoles. 
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jo-Tolyldithiobiuret  melts  at  173 '5 
1140) 


(159°;  Tursini,  Abstr.,  1884, 
,C(N-C7H7)-S 


and  forms  p -tolylthiouret  hydriodide,  NH<^^,|^"7"7/  J,HI, 

separating  in  yellow  crystals  and  melting  at  22P5°.  Contrary  to 
Tursini’s  statement  (toe.  cit.),  p-tolyldithiobiuret  reacts  with  1  mol.  of 
methyl  iodide  to  form  methyl -ip-tolyl-i]/  dithiobiuret,  C10H13N3S2,  which 
crystallises  in  nodular  aggregates  of  needles  and  melts  at  125-5°. 
With  2  mols.  of  methyl  iodide,  it  forms  dimethyl-ip-tolyl-i]/- dithiobiuret, 
C7H7*N.'C(SMe)\NH*C(SMe)!NH,  which  crystallises  in  white  needles, 
melts  at  67°,  and  evolves  mercaptan  at  100°.  When  treated  with  ace¬ 
tone  and  hydrogen  chloride,  this  forms  methyl-^-tolyldimethyl~xp-dithio- 


keturet ,  CGH4Me,N.‘C(SMe),N<C^Q^ge^>N,  which  crystallises  in  white 

needles  and  melts  and  decomposes  at  164°.  p -Tolyl-xp-thiobenzyl- 
cyanocarbamide,  C7H7,NH*C(SC7H7)!l>r,CN,  prepared  by  heating 
£>-tolyldithiobiuret  with  sodium  hydroxide  and  benzyl  chloride  in  alco¬ 
holic  solution,  crystallises  in  glistening,  white  scales  and  melts  at 


181-5°. 


o -Tolyldithiobiuret,  C9HUN3S2,  crystallises  in  stout  needles  and  melts 
at  159°.  o- Tolylthiouret  hydriodide ,  C9H9N3S2,HI,C2H(50,  crystallises 
from  alcohol  in  yellow  needles  and  melts  at  153°.  o-Tolyl-\p-tldobenzyl- 
cyanoccirbamide,  ClfiHlcN3S,  forms  a  white,  crystalline  powder  and 
melts  at  1 65°. 

m-Xyly!  dithiobiuret,  C10H13N3S2,  forms  yellow  crystals  and  melts  at 
about  129°.  m -Xylylthiouret  hydriodide,  C10HUN3S2,HI,  crystallises 
in  yellow  needles  and  melts  at  146°. 

o-M ethoxy phenyldithiobiuret,  C10H]3ON3S2,  forms  long,  yellow  needles 
and  melts  at  153°.  o -M  ethoxy pheny  l  thiouret  hydriodide, 

C10HnON3S2,HI, 

forms  stout,  yellow  needles  and  melts  at  181 — 182°  ;  the  hydrochloride 
forms  yellow  needles  and  melts  at  205°.  G.  Y. 


Action  of  Alkali  Hydroxides  andAlkyloxides  on  Unsaturated 
Imides.  Arnaldo  Piutti  (Bend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1906, 
[iii],  12,  79 — 87). — The  violet  coloration  given  by  ^-methoxyphenyl- 
citraconimide  and  other  analogous  imides  (Abstr.,  1889,  590) 

depends  on  the  formation  of  an  additive  compound  of  the  alkali  or 
alkaline-earth  hydroxide  or  their  alkyloxides  or  acetonates  with  the 
imide  itself,  a  compound  which  is  transformed  by  moisture  into  a  salt 
of  p-methoxyphenylcitraconamic  acid.  T,  H.  P. 

Preparation  of  Phenols  and  their  Substitution  Products. 

Socjete  Chimique  des  Usines  du  Khone  (D.E.-P.  167211). — The  re¬ 
placement  of  a  diazonium  complex  by  a  hydroxyl  group  is  a  reaction 
which  does  not  always  proceed  smoothly,  and  the  following  process  has 
been  found  to  give  favourable  results.  The  solutions  of  the  diazonium 
salts  derived  from  o-anisidine,  o-  and  j9-aminophenols,  and  o-toluidine 
are  introduced  into  a  boiling  50  per  cent,  solution  of  copper  sulphate. 
The  guaiacol  and  o-eresol  produced  from  o-anisidine  and  o-toluidine 
respectively  are  distilled  in  steam,  whilst  the  catechol  and  quinol 
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obtained  from  the  aminophenols  are  extracted  with  ether.  From 
1'2  to  5  parts  of  copper  sulphate  are  employed  to  one  of  the  aromatic 
amine.  G.  T.  M. 

Behaviour  of  Trinitrobenzene  Derivatives  with  Cyclic 
Amines.  E.  O.  Sommerhoff  (Zeit.  Farb.  Incl .,  1906,  5,  270 — 271). — 
In  connection  with  von  Georgievics’  view  that  picric  acid  is  capable  of 
existing  in  two  differently  coloured  forms  (this  vol.,  i,  420),  it  is  pointed 
out  that  on  moistening  picric  acid  with  aniline  a  red  colour  is  first 
developed  which  changes  to  yellow  as  the  ordinary  picrate  is  formed. 
With  dimethylamine  in  alcoholic  solution,  picric  acid  gives  the  yellow 
picrate  at  once,  but  in  benzene  solution  a  transient  red  coloration 
is  observed.  The  additive  compounds  described  in  conjunction  with 
Noelting  (this  vol.,  i,  157)  are  referred  to,  and  the  author  is  led  to 
dissent  from  von  Georgievics’  theoretical  views.  W.  A.  D. 

/>-AminodiphenylOxide-3-sulphonic  Acid.  Aktiengesellschaft 
fur  Anilin-Fabrikation  (D.R.-P.  169357). — When  ^-aminodiphenyl 
oxide  is  sulphonated  with  concentrated  sulphuric  acid  at  80 — 100°,  a 
sulphonic  acid  is  produced  containing  the  sulpho-group  in  the 
unsubstituted  ring,  but  when  the  acid  sulphate  of  jp-aminodiphenyl 
oxide  is  baked  at  180°  the  sulpho-group  enters  an  ortho-position 
with  respect  to  the  amino-group.  The  new  p-aminodiphenyloxide 
3-sulphonic  acid  yields  valuable  lake-forming  azo-colouring  matters;  the 
free  acid  and  its  sodium,  calcium,  and  copper  salts  are  only  sparingly 
soluble  in  water.  G.  T.  M. 

p-Hydroxyphenylglycinamide.  Aktiengesellschaft  fur  Anilin- 
farrikation  (D.R.-P.  166799). — p-Ilydroxyphenylglycinamide, 

oh-c(.h4-nh-ch2-co-nh2, 

is  obtained  by  condensing  chloroacetamide  with  p-aminophenol  in  the 
presence  of  substances  capable  of  fixing  hydrogen  chloride  ;  an  excess  of 
jp-aminophenol  would  answer  this  purpose.  For  use  as  a  photographic 
developer,  the  jo-hydroxyphenylglycinamide  is  dissolved  in  200  parts 
of  water  containing  5  parts  of  potassium  carbonate  and  5  parts  of 
anhydrous  sodium  sulphite.  G.  T.  M. 

Derivatives  of  3-Amino-j»-cresol-5-sulphonic  Acid.  Kalle 
&  Co.  (D.R.-P.  168857). — 3-Amino-/>-cresol-5-sulphonic  acid  is 

readily  acetylated  when  dissolved  in  water  and  the  solution  exactly 
neutralised,  and  the  acetyl  derivative  when  nitrated  below  5°  with 
a  mixture  of  concentrated  nitric  and  sulphuric  acids  yields  a  well- 
defined,  crystalline  nitro-derivative,  which  is  readily  hydrolysed  on 
boiling  with  hydrochloric  acid.  The  nitro-S-amino-jo-cresol-S-sulphonic 
acid  which  is  thus  obtained  in  a  crystalline  condition  furnishes  an 
azo-/3-naphthol  having  valuable  tinctorial  properties.  G.  T.  M. 

Preparation  of  3-Amino-2-hydroxybenzylamine.  Alfred 
Einhorn  (D.R.-P.  167572). — 3-Nitro-2-hydroxybenzylamine,  when 

reduced  with  tin  and  hydrochloric  acid,  furnishes  3-amino-2-hydroxy- 
benzylamine  ;  this  substance,  which  is  a  valuable  photographic  developer, 
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may  also  be  prepared  by  reducing  benzoyl-3-nitro-2-hydroxybenzylamine 
to  (jy-benzoyl-S-amino-2-hydroxybenzylamme ,  a  base  which  crystallises 
in  colourless  needles  melting  at  186°,  and  then  hydrolysing  this  pro¬ 
duct  with  concentrated  hydrochloric  acid.  3-Amino-2-hydroxybenzyl- 
amine  furnishes  a  soluble  dihydrochloride  crystallising  in  colourless 
needles  ;  it  develops  a  violet  coloration  with  ferric  chloride,  precipitates 
silver  from  Tollens’  solution,  sets  free  gold  from  its  salts,  giving  rise  to 
a  violet  coloration,  and  forms  crystalline  platini-  and  stanni-clilorides. 

G.  T.  M. 

Preparation  of  4-Chloro-a-naphthol.  Kalle  &  Co.  (D.R.-P. 
167458). — a-Naphthol  is  conveniently  chlorinated  by  slowly  adding  to 
its  cold  alkaline  solution  one  molecular  proportion  of  sodium  hypo¬ 
chlorite  also  dissolved  in  aqueous  sodium  hydroxide.  The  addition  of 
dilute  acetic  or  hydrochloric  acid  liberates  4-chloro-a-naphtkol,  which 
first  separates  as  an  oil  and  then  solidifies  in  aggregates  of  needles. 
The  product  after  distillation  in  superheated  steam  or  crystallisation 
in  light  petroleum  melts  at  64 — 65u,  and  the  yield  is  extremely  good. 

G.  T.  M. 

Preparation  of  Aminoarylacylaminonaphtholsulphonic 
Acids.  Gesellschaft  fur  Chemische  Industrie  in  Basel  (D.R.-P. 
170045). — The  aminonaphtholsulphonic  acids  readily  react  in 
aqueous  solution  at  moderate  temperatures  with  the  chlorides  of  the 
nitro-  and  acetylami no-acids  of  the  aromatic  series.  Thus  sodium 
6-amino-a-naphthol-3-sulphonate  condenses  with  m-nitrobenzoyl  chloride 
in  neutral  aqueous  solution  in  the  presence  of  sodium  acetate  to  form 
the  compound  HO‘C10H;)(SO3Na)*NH,CO,C6lI4,NO2,  and  this  sub¬ 
stance  on  reduction  gives  rise  to  an  amine, 

H0-UipH6(S08Na)-NH*C0-CaH4-NH2, 
which  combines  with  diazonium  salts  to  produce  azo-colouring  matters 
capable  of  being  again  diazotised  and  condensed  on  the  fibre.  Similarly, 
sodium  6-amino-a-naphtbol-3-sulphonate  combines  with  acetylamino- 
benzoyl  and  benzenesulphonic  chlorides,  and  the  products  when  hydro¬ 
lysed  also  give  rise  to  aminosulphonic  acids  which  are  used  in  the 
production  of  ingrain  azo-dyes.  G.  T.  M. 

Condensation  Products  of  a-Naphthol  and  Benzophenone 
Chloride.  Albert  G.  Siirimpton  ( Chem .  News,  1906,  94,  13 — 14. 
Compare  McKenzie,  Trans.,  1896,  69,  985  ;  1901,  79,  1204). — 
Diphenyldihydroxydi-a-naphthylmethane,  CPh2(C10H6’OH)2,  obtained 
when  benzophenone  chloride  is  heated  with  a-naphthol,  forms  micro¬ 
scopic  crystals  which  darken  at  204°,  and  ultimately  melt  to  a  brown, 
viscid  liquid  at  208 ‘2 — 209'2°.  When  heated  with  sodium  acetate 
and  acetic  anhydride  in  a  reflux  apparatus,  it  yields  small,  silky- 
white  needles  and  plates  melting  at  202°,  of  uncertain  composition. 
When  the  reaction  between  a-naphthol  and  benzophenone  chloride  is 
moderated  by  the  presence  of  a  considerable  amount  of  light  petroleum, 
a  product  is  obtained  which,  when  recrystallised  from  acetone,  forms 
slender,  yellow,  microscopic  prisms  melting  at  180‘5 — 181°. 

D.  A.  L. 
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Diisoapiole,  Dusoengenol  Methyl  Ether,  and  Diasarone. 

Tibor  Szeki  ( Ber .,  1906,  39,  2422 — 2424.  Compare  Tiemann,  Abstr., 
1892,  45  ;  Angeli  and  Mola,  Abstr.,  1895,  i,  24). — Diisoapiole, 
C24H2808,  prepared  by  treating  isoapiole  with  hydrogen  chloride  in 
ethereal  solution,  evaporating  off  the  ether,  and  heating  the  residual 
oil  at  200°  in  a  sealed  tube,  forms  white  crystals  and  melts  at  97°. 

Diisoeugenol  methyl  ether,  C.,2H2S04,  formed  by  the  action  of 
hydrogen  chloride  on  s'soeugenol  methyl  ether  in  ethereal  solution, 
crystallises  in  snow-white,  glistening  needles  and  melts  at  106°. 

Diasarone ,  C24H32O0,  formed  in  the  same  way  from  asarone,  crystal¬ 
lises  from  alcohol  in  white  needles  and  melts  at  100°. 

These  three  pol}7merisation  products  are  readily  soluble  in  the  usual 
solvents,  and  do  not  form  additive  compounds  with  bromine. 

In  one  experiment  the  diasarone  was  accompanied  by  s -di-tri- 
methoxyphenylethylene,  C2H2[C6H2(OMe)3]2,  which  forms  white  crystals, 
melts  at  96°,  and  forms  an  additive  compound  with  bromine. 

G.  Y. 

Derivatives  of  Asarone.  Tibor  Sz^ki  [Ber.,  1906,  39, 
2419 — 2421). — Dihydroasarone,  CfiH2Pr“(OMe)3,  prepared  by  reducing 
asarone  with  sodium  in  alcoholic  solution,  is  obtained  as  an  aromatic, 
colourless  oil,  which  boils  at  185 — 188°  under  40  mm.  pressure,  and  is 
miscible  with  alcohol,  ether,  benzene,  or  glacial  acetic  acid. 

Asarone  dibromide  (Rizza  and  Butleroff,  Abstr.,  1884,  1042),  pre¬ 
pared  by  the  action  of  bromine  on  asarone  in  carbon  disulphide  solution, 
melts  at  83°,  and  when  boiled  with  sodium  ethoxide  in  alcoholic 
solution,  yields  an  impure  oil  having  an  unpleasant  odour.  When 
treated  with  mercuric  oxide  and  iodine  in  cooled  alcoholic  solution, 
asarone  yields  a-2  :  4  :  5 -trimethoxyphenyljyropaldehyds, 
C6H2(OMe)3*CHMe*CHO, 

which  is  an  oil  boiling  at  275°  under  the  ordinary  pressure. 

G.  Y. 

Preparation  of  Tertiary  Alcohols.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  166898,  166899). — By  the  action  of 
excess  of  organic  magnesium  haloids  (MgRBr,Et20)  on  the  carb¬ 
oxylic  acids  or  their  metallic  salts,  additive  products  are  obtained, 
which  on  treatment  with  water  or  acid  give  rise  to  a  tertiary  alcohol. 
Thus  the  ethereal  solutions  of  magnesium  ethyl  bromide  and  benzoic 
acid  when  slowly  mixed  in  the  cold  evolve  ethane  and  give  a  pre¬ 
cipitate  which  dissolves  completely  in  dilute  ice-cold  sulphuric  acid. 
The  ethereal  extract  of  this  solution  furnishes  phenyldiethylcarbinol, 
CEt2Ph'OH,  which  boils  at  110°  under  12  mm.  pressure.  cycfoCitryli- 
deneacetic  acid,  when  treated  in  this  way  with  magnesium  methyl 
bromide,  ultimately  yields  the  carhinol, 

CH2<^2-^e>C.CH:  CH'CMe2*OH, 

which  boils  at  130°  under  12  mm.  pressure;  methane  is  evolved  during 
the  initial  stage  of  the  reaction.  In  this  operation  dry  sodium  cyclo- 
citrylideneacetate  may  be  substituted  for  the  free  acid,  and  in  a  similar 
manner  anhydrous  sodium  benzoate  may  be  employed  in  the  prepara¬ 
tion  of  phenyldiethylcarbinol.  G.  T.  M. 
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Preparation  of  /j-Dialkylaminobenzhydrylamines.  Emanuel 
Merck  (D.R.-P.  167053). — The  oximes,  phenylhydrazones,  and  semi- 
carbazides  of  the  j9-dialkylaminobenzt>phenones  (COPh’CgH^NR.J, 
when  reduced  electrically  or  in  neutral  acid  or  alkaline  solution  with 
the  help  of  sodium  or  sodium  amalgam,  give  rise  to  the  />-dialkyl- 
aminobenzhydrylamines. 

p -Di?nethylaminobenzophenoneoxime  crystallises  in  colourless  prisms 
melting  at  152 — 154°,  and  when  reduced  with  sodium  and  ethyl 
alcohol  yields  p ■dimethylaminobenzhydrylamine, 
NH2-CHPh-C6H4-NMe2, 

which  forms  colourless,  acicular  crystals  and  melts  at  82-5°;  the 
hydrochloride  separates  in  sparingly  soluble  leaflets  melting  at 
186—187°. 

p-Diethylaminobenzophenoneoxime  crystallises  in  colourless  needles 
melting  at  175 — 177°;  the  corresponding  hydrazone  is  oily. 

p-Diethylaminobenzhydrylamine ,  NH2*OHPh*C0H4,NEt2,  separates  in 
colourless  needles  melting  at  120 — 121°;  its  hydrochloride,  which  is 
obtained  in  voluminous  aggregates  of  needles,  is  sparingly  soluble  in 
cold  water.  These  dialkylaminobenzhydrylamines  form  a  new  class  of 
anaesthetics.  G.  T.  M. 

Preparation  of  jo-Dialkylaminobenzhydrylamines.  Emanuel 
Merck  (D.R.-P.  167462,  167463). — Dimethylaminobenzhydrylamine 
may  be  obtained  by  heating  either  dimethylaminobenzhydrol,  the 
ethyl  ether  of  this  substance,  or  diethylaminodiphenylbromomethane 
with  ammonia  under  pressure  at  150 — 200°;  it  can  also  be  prepared 
by  heating  the  last  of  these  three  compounds  with  potassium  phthal- 
imideat  180°,  and  then  eliminating  phthalic  acid  from  the  intermediate 
product  by  digestion  in  an  autoclave  with  aqueous  alcoholic  ammonia 
at  140°.  G.  T.  M. 

Reduction  of  Aromatic  Carbinols.  August  Klages  (Her., 
1906,  39,  2587 — 2595). — [With  Ernst  Lauck  and  Karl  Gieser.J 
— The  reduction  of  cinnamyl  alcohol  by  sodium  and  alcohol  yields  a 
mixture  of  propenylbenzene,  CHPh'.CHMe,  and  propylbenzene  ;  the 
former  compound  was  identified  by  oxidising  it  to  benzoic  acid. 
a-Plienylallylalcohol  (this  vol.,  i,  638),  with  the  same  reducing  agent, 
yields  a  mixture  of  allylbenzene  and  propylbenzene,  which,  after 
treatment  with  alcoholic  potash  at  130°,  contains  propenylbenzene, 
identified  in  the  form  of  its  bromide. 

a-Phenyl-Aa-butene-y-ol  is  conveniently  obtained  by  decomposing 
the  reaction  product  of  magnesium  methyl  bromide  and  cinnam- 
aldehyde  with  an  ice-cold  solution  of  ammonium  chloride.  It  boils  at 
131°  under  12  mm.  pressure,  and  by  reduction  with  sodium  and 
alcohol  yields  a  mixture  of  butylbenzene  and  a-phenyl-A^-butylene. 

a-Phenyl-&.a-pentene-y-ol,  CHPhICH’CHEt-OH,  obtained  like  the 
preceding  alcohol  from  magnesium  ethyl  bromide,  is  a  colourless  oil 
which  boils  at  138°  under  1 1  '5  mm.  pressure,  and  is  reduced  by 
sodium  and  alcohol  to  a-phenyl-A^-pentene,  CH2Ph*CHlCHEt,  a 
colourless,  mobile  oil  with  a  peculiar  odour,  which  boils  at  80°  under 
12  mm.  pressure,  has  a  sp.  gr.  0  8837  at  16°/ 4°,  nQ  1-5059  at  16°,  and 
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forms  an  oily  bromide ,  CnH14Br2.  When  this  hydrocarbon  is  heated 
with  alcoholic  potash  at  150°  for  one  day  it  is  changed  into  a-phenyl- 
A a-pentene,  CHPh*CHPra,  whifch  boils  at  82°  under  9  mm.  pressure, 
has  a  sp.  gr.  0,892  at  15°/4°,  nD  1  *5 1 39  at  15°,  and  forms  a  bromide, 
CnH14Br2,  which  separates  from  alcohol  in  colourless  leaflets  and 
melts  at  61°. 

a-Phenyl-y-methyl-Aa-butene-y-ol,  CHPhICII*CMe2*OH,  is  obtained  by 
decomposing  the  reaction  product  of  magnesium  methyl  bromide  and 
benzyl ideneacetone  with  ice  and  ammonium  chloride ;  it  melts  at 
SS'S0,  boils  at  123 — 124°  under  11  mm  pressure,  and  is  reduced  by 
sodium  and  alcohol  to  a-phenyl-y-methyl-A^-butylene  (Abstr.,  1904, 
i,  569). 

a-Phenyl-y -methyl- &a-pentene-y-ol,  OH PhlCEPCMeEb'OU,  obtained 
like  the  preceding  alcohol  from  magnesium  ethyl  bromide,  boils  at 
124  — 125°  under  11  mm.  pressure,  and  is  not  reduced  by  sodium  and 
alcohol. 

a-Phenyl-y-methyl-Aay-ptntadiene,  CHPhICH'CMelCHMe,  obtained  by 
decomposing  the  reaction  product  of  magnesium  ethyl  iodide  (2  mols.) 
and  benzylideneacetone  (1  mol.)  with  ice  and  dilute  sulphuric  acid, 
boils  at  130°  under  20  mm.  pressure,  has  a  sp.  gr.  0  9593  at  19°/4°, 
nD  P5366,  and  is  reduced  by  sodium  and  alcohol  to  a-phenyl-y-methyl- 
A^- pentene ,  CH2Ph*CRICMeEt,  a  colourless,  mobile  oil  which  boils  at 
119 — 120°  under  20  mm.  and  at  226°  under  749  mm.  pressure,  has  a 
sp.  gr.  0  9014  at  18°/40,  wD  P5100,  and  forms  a  nilrosylchloride,  which 
melts  at  151°. 

Carbinols  of  the  type  CPhiOCHR-OH  (where  R  =  alkyl)  are 
obtained  from  magnesium  alkyl  haloids  and  either  phenylpropargyl- 
aldehyde  or  a-bromocinnamaldehyde ;  in  the  latter  case  the  inter¬ 
mediate  brominated  alcohol  must  be  boiled  with  alcoholic  potash. 

a-Phenyl-a-butinene-y-ol,  CPhiCbOHMe’OH,  obtained  by  the  second 
method,  is  a  colourless  oil  which  boils  at  121 — 122°  under  9  mm. 
pressure,  and  is  reduced  by  sodium  and  alcohol  to  a  mixture  of  A^- 
butenylbenzene  and  a  small  quantity  of  butylbenzene. 

a- Phenyl-a-pentinene-y-ol,  CPhiOCHEt’OH,  obtained  by  the  first 
method,  boils  at  133 — 134°  under  10’5  mm.  pressure,  has  a  sp.  gr. 
1-018  at  15-5°/4°,  nu  1’5570  at  15 ’5°,  and  forms  a  heavy. oily  bromide, 
CuH12Br2,  with  hydrogen  bromide  in  glacial  acetic  acid.  When  the 
acetylenic  alcohol  is  prepared  by  the  second  method,  the  intermediate 
(d-bromo-a-phenyl-^-penlene-y-ot ,  CHPhlCBr'CHEt'OH,  boils  at 
146 — 147°  under  ll  mm.  pressure,  has  a  sp.  gr.  P3533  at  17°/ 4°,  and 
nD  P5840  at  17°.  The  reduction  of  the  acetylenic  alcohol  by  sodium 
and  alcohol  yields  the  A^-pentenylbenzene  described  above.  C.  S. 


Migration  of  the  Phenyl  Group  in  the  Halohydrins  and  the 
a-Glycols.  Maro  Tiffeneau  ( Compt .  rend.,  1906,  142,  1537 — 1539. 
Compare  Abstr.,  1902,  i,  666  ;  1904,  i,  63,  133). — /3/3-Diphenylethylene 
glycol,  OH’CPh^CHgOH,  prepared  by  the  action  of  magnesium 
phenyl  bromide  on  ethyl  glycollate,  is  converted  quantitatively  into 
diphenylacetaldehyde,  CHPh2*CHO,  by  the  action  of  sulphuric  acid, 
and  a-phenylpropylene  a/3-glycol,  OH’CHPh'CHMe’OH  (compai’e 
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Zincke,  Abstr.,  1884,  1003),  is  converted  similarly  mto  phenylacetone, 
CH2Ph*COCH3. 

The  transformation  of  the  substituted  a-glycols  into  the  correspond¬ 
ing  aldehyde  or  ketone  by  the  action  of  sulphuric  acid  does  not  there¬ 
fore  involve  the  migration  of  a  phenyl  group  except  in  the  case  of 
hydrobenzoin,  whilst  in  the  similar  transformation  of  the  corresponding 
iodohydrins  by  means  of  silver  nitrate  the  change  is  always 
accompanied  by  the  migration  of  a  phenyl  group.  M.  A.  W. 

Cholesterol.  II.  Specific  Rotations  of  Cholestene  and 
Cholestane  Derivatives.  Julius  Mauthner  ( Monatsh .,  1906,  27, 
421 — 431.  Compare  this  vol.,  i,  579  ;  Mauthner  and  Suida,  Abstr., 
1894,  i,  326,  486 ;  1896,  i,  425  ;  1897,  i,  31  ;  1903,  i,  625  ;  Windaus, 
Abstr.,  1904,  i,  49,  667  ;  this'vol.,  i,  174,  579,  580;  Diels  and 
Abderhalden,  this  vol.,  i,  272). — The  author  has  determined  the 
influence  of  the  addition  of  halogens  and  of  hydrogen  haloids  on  the 
specific  rotations  of  cholesterol,  cholestene,  and  cholestane.  The 
substances  were  dissolved  in  ether,  alcohol,  or  chloroform. 

Cholesterol  has  [a]D  -29'92°,  the  hydrochloride  [a ]D  +  5‘7°,  the 
dichloride  [a ]B  -  29-l°,  and  the  dibromide  [a]D  —41*6°.  Cholestanonol 
has  [a]D  -314° 

Cholesteryl  acetate  has  [a]D  -  29 ’8°,  its  dichloride  [a]D  -  32‘8°,  and 
its  dibromide  [a]u  —  45' 1°. 

Cholesteryl  chloride  has  [a]0  -  26 ‘36°  ;  the  hydrochloride  [/8-dichloro- 
cholestane]  has  [a]u  +  20-1°  in  benzene  solution  or  +  12-16°  in  ethereal 
solution.  Trichlorocholestane  has  [a]j>  -34-7°.  Cholesteryl  chloride 
dibromide,  which  melts  at  130—131°,  has  [a]D  -55  0°. 

Cholestene  hydrochloride  [chlorocholestane]  has  [a]D  +21 ’8°,  and 
cholestene  dichloride  [a-dichlorocholestane]  [a]D  -  28‘7°. 

a-Cholestene  dibromide  (Mauthner  and  Suida,  Abstr.,  1894,  i,  326) 
melts  at  145 — 146°  and  has  [a]D  +48’9°.  /?-Cholestene  dibromide 
immediately  after  solution  in  chloroform  has  [a]D  —  39*6°,  after  twenty- 
four  hours  [a]D  ±0°,  and  at  the  end  of  some  days  [a]D  +  39'4°.  The 
last  specific  rotation  is  not  increased  beyond  +  40°  on  heating  the 
solution  in  a  sealed  tube  at  65°  for  one  hour,  but  on  evaporation  the 
a-dibromide  is  obtained.  The  change  in  the  rotation  takes  place  much 
more  slowly  in  benzene  solution.  The  dibromocholestanes  are 
probably  alicyclic  cis+rans-isomerides.  G.  Y. 

4-MethylcycZohexylidene-l-acetic  Acid.  Willy  Marckwald  and 
Richard  Meth  ( Ber .,  1906,  39,  2404 — 2405.  Compare  this  vol., 
i,  360,  584). — When  treated  with  bromine  in  aqueous  sodium  carbonate 
solution,  4-methylcyc^ohexylidene-l-acetic  acid,  melting  at  40-5 — 41°, 
yields  1  -methyl  A-bromomethylenecyc\ohexane, 

CHMe<^2^2>C:CHBr, 

which,  when  heated  with  water  at  140 — 150°,  forms  hexahydro-p-tolu- 
aldehyde  (Wallach  and  Evans,  this  vol.,  i,  566).  Perkin  and  Pope’s 
acid  melting  at  88°(Proc.,  1906,22,  107)  is  probably  4-methyl-A1-cyc£o- 

hexene-1 -acetic  acid,  CHMe<CQg2.^^^>C*CH2*C02H  (compare 

Rupe,  Ronus,  and  Lotz,  Abstr.,  1903,  i,  139).  G.  Y. 
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Conversion  of  Aldoximes  into  Nitriles.  Walther  Borsche 
( Ber .,  1906,  39,  2503). — If  2  mols.  of  an  aldoxime  are  heated  with 
1  mol.  of  lead  oxide,  the  lead  derivative  of  the  aldoxime, 

(R*CH!NO)2Pb, 

is  formed,  and  on  further  heating  is  decomposed  into  lead  oxide,  water, 
and  the  nitrile.  The  violence  of  the  action  is  moderated  by  mixing 
the  reacting  substances  with  an  amount  of  sand  two  to  three  times  the 
weight  of  the  aldoxime.  Nitriles  have  been  prepared  in  this  manner 
from  benzaldoxime,  anisaldoxime,  cuminaldoxime,  heptaldoxime,  and 
furfuraldoxime.  G.  Y. 

Crystallographic  Study  of  New  Organic  Compounds. 

Francesco  Ranfaldi  (Alii  R.  Accad.  Lincei,  1906,  [v],  15,  i, 
715 — 724). —  Sodium  2-o-nitro-jo-toluidino-3  :  5 -diuitrobenzoate 

(Cuttitta,  Rend.  Soc.  Ghim.  Roma,  1905,  146)  crystallises  in  the 
triclinic  system  [a  :  b  :  c  =  1  '52579  : 1  :  0  94494  j  a  =  76°  11',  /3  =  81°27', 
y  =  93°29']. 

The  corresponding  pyridine  salt  (Cuttitta,  loc.  cit.)  crystallises  in  the 
triclinic  system  [a  :  b  :  c  =  1 ‘35414  : 1  : 1 ’09430  ;  a  =  87°16',  /?  =  76°36', 
y  =  92°14'6"]. 

i-Lupanine  platinichloride  (Soldaini,  Abstr.,  1892,  892)  crystallises 
in  the  monoclinic  system  [«  :  b  :  c  =  2-6124  : 1  :  1-3428  ;  /3  =  83°46'33"]. 

Ethyl  naplithalate  (Errera),  C10H6(CO2Et)2,  melting  at  58 — 60°, 
crystallises  in  the  monoclinic  system  [a\b:c  —  1*0555  : 1 :  3*1814  ; 
/3  =  70°45'27"].  T.  H.  P. 

Products  of  Dehydration  of  Phenyl-o  nitrocinnamic  Acid 
and  the  Products  which  accompany  this  Acid  when  prepared 
by  Perkin’s  Synthesis.  Marussia  Bakunin  and  L.  Parlati  (Rend. 
Accad.  Sci.  Fis.  Mat.  Napoli,  1906,  [iii],  12,  18 — 34). — When  sodium 
phenylacetate,  o-nitrobenzaldehyde,  and  acetic  anhydride  are  heated  at 
120°,  a-phenyl-o-nitrocinnamic  acid  is  formed  and  less  resin  is  obtained 
than  at  160°.  The  portion  of  the  product  insoluble  in  sodium 
carbonate  solution  contains:  (1)  o-nilrobenzylidene  diacetate, 
N02-C6H4*CH(0Ac)2, 

which  crystallises  from  light  petroleum  in  small,  yellow  prisms  melt¬ 
ing  at  89 — 90°,  dissolves  in  most  solvents,  and  is  slightly  decom¬ 
posed  by  a  solution  of  phenylbydrazine,  giving  o-nitrobenzaldehyde 
phenylhydrazone ;  (2)  phenyl-o-nitrophenylacrylene  (?)  [ phenyl-o-nitro - 

CM 

phenylenethylene],  N02*CaH3<^ii  ,  which  crystallises  from  ethyl 

L/ir  n 

acetate  in  ruby-red,  shining,  rhombic  laminee 

[a  :b:c  =  0  68275  : 1  :1  -04489] 
and  melts  at  186 — 187°. 

Ethyl  phenyl-o-nilrocinnamate,  obtained  by  the  action  of  alcohol  on 
the  acid,  separates  from  light  petroleum  in  yellow,  monoclinic  prisms 
melting  at  59°  and  is  soluble  in  alcohol. 

Phenylhydrazine  phenyl-o-nilrocinnamate,  C15Hu04N,NHPh*NH2, 
crystallises  from  benzene  in  tufts  of  silky,  yellow,  unstable  needles 
and  melts  at  97 — 103°. 
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Phenyl -o-nitrocinnamoyl  phenylhydrazide,  C21H1703N8,  prepared  by 
the  action  of  excess  of  phenylhydrazine  on  phenyl-o-nitrocinnamic 
anhydride,  crystallises  from  alcohol  in  shining,  yellow  laminse  melting 
at  167°.  It  is  accompanied  by  a  small  quantity  of  a  yellow  powder, 
infusible  at  300°,  the  nature  of  which  has  not  been  determined. 

Phenyl-o-nitroind one  phenylhydrazone ,  C15H902NIN2HPh,  crystallises 
from  benzene  in  caDary-yellow,  silky  needles  melting  at  135 — 136°. 
The  oxime,  G'15H10O2In  !NOH,  crystallises  from  berzene  in  silky,  orange- 
yellow  needles  melting  at  246 — 248°.  T.  H.  P. 

Action  of  Sodium  Hypochlorite  and  of  Bromine  and 
Sodium  Alkyloxides  on  Hydrocinnamamide.  R.  A.  Weermann 
and  W.  J.  A.  Jongkees  ( Rec .  trav.  chim.,  1906,  25,  238 — 243). — Hydro¬ 
cinnamamide  (1  mol.)  reacts  with  sodium  hypochlorite  (1  mol.)  and 
sodium  hydroxide  mol.)  at  the  ordinary  temperature  to  form 
s-/?-diphenylethylcarbamide ;  if,  however,  the  quantity  of  sodium 
hydroxide  is  increased  and  the  temperature  is  raised  to  80°,  /?-diphenyl- 
ethylamine  is  obtained. 

Hydrocinnamamide  reacts  with  bromine  and  sodium  ethoxide  or 
methoxide  at  the  boiling  point  of  the  alcohol  to  form  the  corresponding 
alkyl  ester  of  /3-phenylethylaminoformic  acid ;  ethyl  benzylamino- 
formate,  similarly  prepared  from  phenylacetamide,  melts  at  44°,  and 
methyl  benzylaminoformate  crystallises  in  thin  reedles  from  light 
petroleum  and  melts  at  64 — 65°.  M.  A.  W. 

Formation  of  Salicylic  Acid  from  Sodium  Phenoxide. 

Jacob  Moll  van  Charante  ( Proc .  K.  Akad.  Wetensch.  Amsten'dam, 
1906,  9,  20 — 23). — On  heating  sodium  phenyl  carbonate  in  a  sealed 
tube  at  100°,  carbon  dioxide  and  phenol  are  formed  along  with  small 
amounts  of  sodium  salicylate.  Sodium  phenoxide  crystallises  from 
acetone  with  1  mol.  of  the  solvent  in  long,  soft,  and  almost 
white  needles.  When  sodium  phenyl  carbonate  is  placed  in  dry 
acetone,  it  yields  carbon  dioxide,  phenol,  and  a  mixture  of  normal 
and  acid  sodium  carbonates.  Sodium  salicylate  crystallises  from 
acetone  in  small  needles  containing  J  to  1  mol.  of  the  solvent,  whereas 
disodium  salicylate  is  insoluble  in  acetone.  E.  F.  A. 

Bismuth  Disalicylate.  Chemische  Fabrik  von  Heyden,  Aktien- 
Gesellschaft  ( D. R.-P.  168408). — The  “ bismuthum salicylicum basicum ” 
or  “  bismuthum  subsalicylicum  ”  of  commerce  is  the  monosalicylate  of 
bismuth  having  the  formula  OH’OgH^CO’O’BiO.  The  so-called 
neutral  bismuth  salicylate  is  a  mixture  of  a  basic  salt  and  free 
salicylic  acid.  Bismuth  disalicylate,  0H,Bi(0,C0*C6H4*0H)2  or 
0[Bi(0,C0*C6H4*0H)2]2,  has  now  been  prepared  by  adding  crystallised 
bismuth  nitrate  to  an  aqueous  solution  of  sodium  salicylate,  and,  after 
thorough  mixing,  extracting  the  free  salicylic  acid  at  the  ordinary 
temperature  with  either  dilute  ammonia  or  indifferent  solvents  such  as 
alcohol,  ether,  or  chloroform.  The  product  is  a  white,  almost  tasteless 
powder,  which  has  a  neutral  reaction  in  cold  water,  but  is  decom¬ 
posed  on  warming  into  the  monosalicylate  and  free  salicylic  acid. 

G.  T.  M. 
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Action  of  Chloroform  and  Sodium  Hydroxide  on  Phenols  in 
Acetone  Solution.  Guido  Bargellini  (Alii  E.  Accad.  Lincei,  1906, 
[v],  15,  i,  579 — 587). — The  compound,  C10H12O3,  which  was  obtained 
by  Link  (D.R.-P.  80986)  by  heating  an  acetone  solution  of  phenol 
with  chloroform  and  sodium  hydroxide,  and  was  regarded  by  this 
author  as  hydroxyphenyl  hydroxyisopropyl  ketone  or  hydroxyiso- 
butvrylphenol,  OH*C6H4'COCMe2*OH,  exhibits  none  of  the  reactions 
of  phenols  or  ketones,  whilst  it  contains  a  carboxyl  group  ;  it  must 
hence  be  assumed  to  be  a-phenoxyisobutyric  acid,  0Ph,CMe2,C02H, 
and  it  agrees  in  properties  with  the  data  given  by  Bischoff  (Abstr., 
1900,  i,  345)  for  this  compound.  The  corresponding  naphthol 
derivatives  described  by  Link  are  identical  with  the  a-  and  /Lnaphth- 
oxyisobutyric  acids  prepared  by  Bischoff  (Abstr.,  1900,  i,  395). 

By  the  action  of  chloroform,  sodium  hydroxide,  and  acetone  on  o-  or 
j»-cresol  or  thymol,  the  author  has  obtained  compounds  identical  with 
those  prepared  by  Bischoff  (Abstr.,  1900,  i,  392  and  394)  by  the 
action  of  ethyl  a-bromoisobutyrate  on  the  sodium  derivatives  of  o-  or 
«i-cresol  or  thymol. 

The  views  of  Link  concerning  these  compounds  (compare  Beilstein, 
Handbuch,  III,  Suppl.,  120  and  143)  are  hence  erroneous. 

The  first  phase  in  the  reaction  is  probably  the  formation  of  acetoDe- 
chloroform  (which  may,  indeed,  be  used  in  place  of  the  chloroform), 
this  being  then  acted  on  by  sodium  hydroxide  in  presence  of  acetone, 
yielding  a-hydroxyisobutyric  acid,  which,  with  the  phenol,  gives 
a-phenoxyisobutyric  acid.  The  chloroform  may  also  be  replaced  by 
bromoform,  bromal,  chloral,  or  carbon  tetrachloride  or  tetrabromide. 

The  compounds  prepared  by  the  author  have  all  been  described 
previously.  T.  H.  P. 


Syntheses  by  means  of  the  Carboxylic  Esters  of  Cyclic 
Ketones.  II.  Synthesis  of  m-Menthane-2-one  and  of 
m-Menthane-4-one  from  l-Methylc?/cfohexane-2-one  and 
l-Meth.ylc?/ciohexane-4-one.  Arthur  Kotz  and  A.  Michels 
( Annalen ,  1906,  348,  91 — 96.  Compare  Kotz  and  Hesse,  this  vol., 
i,  88). — When  distilled  under  reduced  pressure,  ethyl  3-methylcyclo- 

hexane-2-one-l-oxalate,  CH2<^q •  CO •  C02Et,  prepared  by 

the  action  of  ethyl  oxalate  and  sodium  on  l-methylcyc^ohexane-2-one 
in  presence  of  light  petroleum,  loses  carbon  monoxide  and  yields 
ethyl  3-methylcyc\ohexane-2-one-l-carboxylate, 

which  boils  at  115°  under  12  mm.  pressure  and  forms  a  semicarbazone, 
CuHj()03Ng,  melting  at  140°.  With  isopropyl  iodide  and  sodium 
ethoxide  it  forms  ethyl  Z-melhyl-l-i&opropylcyc\ohexane-2-one-\-carboxyl- 
ate ,  ^HyOMePr^COgEt,  which  boils  at  128°  under  10  mm.  pressure, 
forms  a  semicarbazone  only  slowly,  and  on  hydrolysis  and  elimination 
of  carbon  dioxide  yields  m-menthane-2-one, 


CH=<C™CH0>CHP‘'’ 
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this  boils  at  82°  under  10  mm.  pressure,  has  a  sp.  gr.  09128  at  15°, 
and  reacts  slowly  with  semicarbazide. 

The  following  substances  have  been  prepared  in  the  same  manner, 
starting  from  l-methylc?/c/ohexane-4-one. 

Ethyl  3-methylcyclohexane-Q-one-l-carboxylate, 

CH2<CH2— -CO>CH'C0^Et, 

boils  at  110°  under  10  mm.  pressure  and  forms  a  semicarbazone, 
C11Hly03N3,  melting  at  134°.  Ethyl  3  -  methyl  - 1  - izopropylcyc\ohexane  -  6  - 

one-l-carboxylate,  CH2<C^H^e  ^^^CPrft'COpEt,  boils  at  125 — 127° 

under  TO  mm.  pressure  and  forms  a  semicarbazone ,  C14H2503N3,  melting 

at  130°.  m-Menthane-i-one,  CH2<^Me‘C^>CHPr^.  boils  at  195°, 

has  a  sp.  gr.  0’8914  at  15°,  and  forms  an  oxime ,  C10I119ON,  melting  at 
105°.  G.  Y. 

Syntheses  by  meaDs  of  the  Carboxylic  Esters  of  Cyclic 
Ketones.  III.  Dicyclic  Systems  of  indirectly  connected 
Six-atom  Rings.  Arthur  Kotz  and  Gustav  Kayser  ( Annalen , 
1906,  348,  97 — 110.  Compare  Kotz  and  Hesse,  this  vol.,  i,  88; 
Kotz  and  Michels,  preceding  abstract). — The  substances  described  in 
this  paper  were  prepared  by  the  action  of  the  haloid  compounds 
mentioned  and  sodium  ethoxide  on  ethyl  4-methylcyc£ohexane-2  one-l- 
carboxylate  in  absolute  alcoholic  solution. 

Ethyl  1  -benzyl -i-methy  Icy  c\ohexane-2-one- 1  -carboxylate, 

CHMe<^2“^0>C(CH,Ph)-C02Et, 

from  benzyl  chloride,  distils  at  194°  under  12  mm.  pressure.  The 
semicarbazone,  C18H2503N3,  melts  at  169°.  When  boiled  with  methyl- 
alcoholic  potassium  hydroxide,  the  ester  yields  i-benzyl-\-methylcyclo- 
hexane-3-one,  C6H8OMe*CH2Ph,  which  is  colourless  and  boils  at  166° 
under  10  mm.  or  at  173°  under  13  mm.  pressure;  the  semicarbazone, 
C15H21ON3,  melts  at  172°;  the  oxime,  C14H19ON,  melts  at  139°. 

Ethyl  l-'p-nitrobenzylA-meihylcyclohexane-Z-one-l-carboxylate, 

CHMe<^2’^>C(C02Et)-CH2*C6H4*N02, 

from  p  nitrobenzyl  chloride,  crystallises  in  glistening,  golden-yellow 
needles  and  melts  at  90  5°. 

The  action  of  phenacyl  bromide  on  ethyl  4-methylcycfohexane-2-one- 
1 -carboxylate  and  sodium  ethoxide  leads  to  the  formation  of  bromo- 
diphenacyl. 

Ethyl  fiK-dimethylundecane-azy]\-tetracarboxylate, 

CH2[CH(C02Et)*CH./CH2*CHMe*CH2*C02Et]2, 
formed  from  methylene  iodide,  is  obtained  as  a  viscid  oil  boiling  at 
253°  under  16  mm.  pressure. 

Only  a  small  amount  of  ethyl  /?-methylpimelate  is  obtained  from 
ethylene  bromide,  most  of  the  ketone-ester  being  regained  unchanged. 

Ethyl  4  :  4' -dimethyl-1  :  V -trimethylenedicy c\ohexane-2  :  2'-dione-\  :  P- 
dicarboxylate,  C3H6(C6H70Me,C02Et)2,  formed  from  trimethylene 
dibromide,  is  obtained  as  a  viscid  oil  which  boils  at  257 — 263°  under 
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18  mm.  pressure  and  is  converted  by  the  action  of  sodium  ethoxide  into 
ethyl  /3/x-dimethyltridecane-auv-tetracarboxylate, 

CH2[C'H2-CH(00?Et)-CH2-0H2-CHMe*CH2*C02Et]2; 
this  forms  a  yellow  oil  boiling  at  287 — 294°  under  14  mm.  pressure. 
When  boiled  with  methyl-alcoholic  potassium  hydroxide,  the  dicarboxyl- 
ate  is  hydrolysed,  and  decomposes,  forming  1  :  V -dimethyl- 4  :  4 ' -trimethyl- 
enedicyclohexane- 3  :  3 '-one  ;  this  forms  a  semicarbazone,  C],lH,402N|., 
which  melts  at  107°  and  on  treatment  with  sulphuric  acid  yields  a 
small  amount  of  a  colourless  oil  boiling  at  about  204°.  G.  Y. 


ay-Diketocarboxylic  Esters  of  the  cycfoPentane  and 
!&>icyclo-(p  :  1 : 3)-hexane  Groups.  Arthur  Kotz,  Arthur  Bieber, 
and  P.  Schuler  ( Annalen ,  1906,  348,  111 — 119). — Ethyl  cyclopentane- 

QJJ  “00 

2-one-\-oxalate ,  I  2  ^CH'CO'CCLEt,  prepared  from  cycfopentane- 
Cllg'CfcLg 

2-one,  ethyl  oxalate,  and  sodium  ethoxide  in  cooled  absolute  alcoholic 
solution,  forms  a  colourless  oil  which  boils  at  138 — 139°  under  14  mm. 
pressure,  gives  a  brown  coloration  with  ferric  chloride,  and  forms  a 
semicarbazone.  It  resinifies  when  boiled  under  the  ordinary  pressure 
or  when  heated  with  dilute  sulphuric  acid,  yields  oxalic  acid  when 
boiled  with  dilute  sodium  hydroxide,  and  is  partially  decomposed  at 
150°  in  a  sealed  tube. 

Ethyl  3  :  A-dimethyl-2 -isopropy ley c\opentene-5‘0ne-l- oxalate  ( ethyl  iso- 

thujoneoxalate),  .qjjp  i3^>C'H,C0,C02Et,  prepared  by  acting  with 

sodium  ethoxide  on  isothujone  and  ethyl  oxalate  in  cooled  absolute 
alcoholic  solution,  boils  at  182 — 184°  under  11  mm.  pressure,  and 
when  distilled  under  the  ordinary  pressure  yields  i’sothujone  and  a 
small  amount  of  ethyl  isothvjonecarboxylate,  C13H20O3,  which  boils  at 
169°  under  11  mm.  pressure  and  gives  a  blue  coloration  with  ferric 
chloride.  The  semicarbazone  of  ethyl  isothujoneoxalate,  GJ5H2304N3, 
melts  at  168 — 169°. 

Q  jj _ CH  Me 

Ethyl  thujoneoxalaie,  CH2<£prp.CH(C0.C0  Et)>C0’  formed  iu 

similar  manner  to  the  iso-ester,  boils  at  168 — 170°  under  11  mm. 
pressure;  the  semicarbazone,  0J5H2304N3,  melts  at  156 — 157°.  When 
boiled  under  the  ordinary  pressure  for  two  days,  the  ester  yields  a 
mixture  of  thujone  and  ethyl  thujonecarboxylate,  C13H20O3,  which  gives 
a  violet  coloration  with  ferric  chloride.  A  similar  mixture  is  obtained 
by  heating  the  ethyl  oxalate  under  pressure  at  220°,  On  prolonged 
heating  with  dilute  sulphuric  acid,  the  ethyl  oxalate  yields  oxalic  acid, 
thujone,  and  isothujone,  whilst  with  concentrated  hydrochloric  acid 
at  125°  oxalic  acid,  carbon  monoxide  and  dioxide,  and  isothujone  are 
formed. 

The  behaviour,  when  heated  under  the  ordinary  pressure,  of  the 
product  formed  with  sodium  ethoxide  and  ethyl  oxalate  may  be  used 
to  determine  whether  the  group  -CH2’CO  is  present  in  a  five-  or  six- 
atom  ring.  G.  Y. 
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Benzoylsalicylic  [o-Benzoyloxybenzoic]  Acid.  F.  Hoffmann, 
La  Eoche  &  Co.  (D.E.-P.  169247). — o-Benzoyloxybenzoic  acid, 
0Bz,C6H4,C02H,  and  its  salts  have  not  hitherto  been  obtained,  but 
the  acid  is  prepared  readily  by  treating  disodium  salicylate  at  low 
temperatures  with  1  mol.  or  slight  excess  of  benzoyl  chloride  diluted 
with  petroleum  or  ether.  The  residue  after  pouring  off  the  diluent  is 
extracted  with  water  and  the  o-benzoyloxybenzoic  acid  precipitated 
with  acid  and  recrystallised  from  dilute  alcohol.  It  is  quite  insoluble 
in  cold  water,  dissolving  sparingly  on  warming ;  it  dissolves  readily 
in  ether,  alcohol,  or  chloroform  and  does  not  give  the  reactions  of 
salicylic  acid  until  after  hydrolysis  with  alkalis.  The  crystalline  acid 
melts  at  132°.  G.  T.  M. 

Reduction  of  a/3-Unsaturated  Carboxylic  Esters  with 
Aluminium  Amalgam.  Franz  Henle  ( Annalen ,  1906,  348, 
16 — 30.  Compare  Thiele  and  Buehner,  this  vol.,  i,  569  ;  Harries  and 
Eschenbach,  Abstr.,  1896,  i,  305  ;  H.  Wislicenus,  Abstr.,  1896,  i,  672). 
— Methyl  cinnamate  is  reduced  by  aluminium  amalgam  and  water  in 
ethereal  solution  in  four  to  six  days,  forming  methyl  dihydrocinnamate 
in  a  yield  of  55 — 65  per  cent.,  methyl  /3y-diphenyladipate  in  a  yield  of 
8 — 9  per  cent.,  and  an  isomeride  of  the  latter  melting  at  73°  in  a  yield 
of  4 — 5  per  cent. 

Methyl  fiy-diphenyladipate,  COgMe'CHg'CHPh’CHPlrCH^COoMe, 
crystallises  from  ethyl  acetate,  melts  at  175°,  is  sparingly  soluble  in 
hot  ether,  alcohol,  or  light  petroleum,  but  readily  so  in  other  hot 
organic  solvents,  does  not  decolorise  potassium  permanganate  or 
bromine,  and  on  hydrolysis  yields  fiy-diphenyladipic  acid, 

c18h18o4,c2h6o, 

which  crystallises  from  alcohol  in  small,  glistening,  colourless  prisms, 
loses  CoH60  at  105°,  melts  at  about  270°,  is  insoluble  in  water,  reddens 
moist  litmus  paper  in  alcoholic  solution,  and  dissolves  in  aqueous 
sodium  carbonate.  When  fused  with  potassium  hydroxide,  the  acid 
is  oxidised,  forming  benzoic  and  acetic  acids,  fiy -Diphenyladipic  diacetic 
anhydride,  C4H6Ph2(COOAc)2,  formed  by  boiling  the  acid  with  acetyl 
chloride  in  a  reflux  apparatus,  crystallises  from  light  petroleum,  melts 
at  100 — 105°,  resolidifies  on  further  heating,  and  melts  again  to  a 
yellow  liquid  at  235 — 240°.  It  is  soluble  in  chloroform,  loses  acetic 
anhydride  slowly  in  a  vacuum,  quickly  at  140°,  forming  a  brown, 
granular  mass,  which  is  not  the  adipic  anhydride,  melts  at  225 — 240°, 
and  is  soluble  in  boiling  nitrobenzene.  The  mixed  anhydride  is  hydro¬ 
lysed  by  boiling  water,  forming  acetic  and  /?y-diphenyladipie  acids.  A 
white  substance,  only  sparingly  soluble  in  chloroform  and  insoluble  in 
aqueous  sodium  carbonate,  is  formed  together  with  the  mixed  anhy¬ 
dride  by  the  action  of  freshly-distilled  acetyl  chloride  on  /?y-diphenyl- 
adipic  acid. 

The  isomeride  of  methyl  /3y-diphenyladipate,  C20H22O4,  melting  at 
73°,  crystallises  from  hot  light  petroleum,  is  readily  soluble  in  other 
organic  solvents,  and  behaves  as  a  saturated  ester  towards  potassium 
permanganate  and  bromine.  The  acid,  C18H1804,  crystallises  from  water, 
melts  at  169 — 170°,  has  an  acid  reaction  in  aqueous  solution,  and  is 
probably  a  stereoisomeride  of  the  /3y-diphenyladipic  acid  melting  at  270°. 
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Ethyl  benzylmalonate  is  obtained  in  a  60  per  cent,  yield  by  the 
reduction  of  ethyl  benzylidenemalonate  with  aluminium  amalgam  and 
moist  ether.  Ethyl  einnamylidenemalonate  also  is  reduced  by  alumin¬ 
ium  amalgam  and  moist  ether.  G.  Y. 

Constitution  of  the  Phenolphthalein  and  Quinolphthalein 
Salts.  Arthur  G.  Grekn  and  Percy  E.  King  ( Ber .,  1906,  39, 
2365 — 2371). — A  reply  to  Meyer  and  Spengler’s  criticism  (Abstr., 
1905,  i,  440)  of  the  views  of  Green  and  Perkin  (Trans.,  1904,  85,  398). 
The  following  facts  prove  the  existence  of  coloured  quinonoid  alkyl 
esters  of  the  phthaleins,  such  as  0iC6H4IC(C6H4,0H),C6H4*C02Me,  and 
hence  support  the  contention  that  the  coloured  alkali  salts  of  the 
phthaleins  have  the  analogous  structure, 

0:C6H4:C(C(.H4-0H)-C6H4-C02Na. 

The  analogy  between  the  phthaleins  and  the  fluoresceins,  assumed  in 
the  previous  paper,  is  thus  made  comple‘e  ;  the  apparent  differences 
between  the  two  series  are  in  reality  merely  differences  of  stability. 

The  ester,  01C6H4!C(C6H4*0H)‘C6H4*C02Me,  prepared  by  saturating  a 
methyl-alcoholic  solution  of  phenolphthalein  containing  zinc  chloride 
with  hydrogen  chloride,  and  subsequently  pouring  the  solution  into  ice- 
cold  water,  forms  a  scarlet-red  precipitate,  which  is  rapidly  hydrolysed 
by  water  at  the  ordinary  temperature,  becoming  colourless  ;  even  when 
dried  in  a  desiccator,  partial  hydrolysis  takes  place,  the  colour  changing 
from  dark  red  to  rose-red.  The  same  red  salt  is  apparently  formed  on 
heating  phenolphthalein  with  methyl  sulphate,  giving  a  red  solu¬ 
tion,  but  it  has  not  yet  been  isolated. 

On  passing  hydrogen  chloride  through  a  solution  of  quinolphthalein 
in  methyl  alcohol,  small,  red  crystals  of  the  chloride  of  the  quinonoid 

methyl  ester,  C02Me-C6H4-C<p«{^°!?j>0-Cl,  separate ;  this  sub- 

stance  is  stable  when  dry  and  is  much  less  easily  decomposed  by  water 
than  the  quinonoid  ester  of  phenolphthalein.  When  heated  with  aqueous 
alkalis  it  is,  however,  rapidly  converted  into  the  ordinary  violet  salts 
of  quinolphthalein. 

The  chloride,  of  quinolphthalein, 

prepared  by  passing  hydrogen  chloride  into  a  warm  solution  of  the 
phthalein  in  glacial  acetic  acid,  also  forms  red  crystals ;  it  is  decom¬ 
posed  instantaneously  by  water,  alcohol,  or  by  ether  containing  alcohol. 

W.  A.  D. 


Cinnamenylparaconic  Acid.  J.  Bougault  ( Compt .  rend.,  1906, 
14?,  1539 — 1541). — Cinnamenylparaconic  acid, 


CHPh:CH-CH< 


CH(C02H)-CH, 


o- 


T  2, 
CO 


prepared  by  the  action  of  cinnamaldehyde  on  sodium  succinate  in  the 
presence  of  acetic  anhydride,  melts  at  145°,  is  very  sparingly  soluble  in 
water,  benzene,  or  light  petroleum,  sparingly  soluble  in  ether  or 
chloroform,  a  little  more  so  in  cold  alcohol  (0-5  to  0  6  per  cent.),  much 
more  soluble  in  hot  alcohol ;  it  is  reprecipitated  immediately  by  a 
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strong  acid  from  solution  in  sodium  carbonate,  but  only  after  several 
hours  from  solution  in  sodium  hydroxide ;  the  dibromide  is  crystalline, 
and  melts  and  decomposes  at  205°  ;  it  is  very  sparingly  soluble  in  the 
ordinary  solvents,  dissolves  readily  in  sodium  carbonate,  but  when  the 
solution  is  heated  decomposition  ensues  with  the  formation  of  sodium 
bromide,  benzaldehyde,  and  other  products  not  yet  examined. 

Cinnamenylparaconic  acid  is  readily  converted  by  the  action  of  boil¬ 
ing  water  into  cinnamonylisocrotonic  acid,  which  was  the  only  product 
obtained  by  Fittig  and  Batt  (Abstr.,  1904,  i,  744),  who  first  examined 
the  action  of  cinnamaldehyde  on  sodium  succinate.  M.  A.  W. 


Salts  of  Mineral  Acids  derived  from  the  Phthaleins.  I. 

Gustav  Heller  [and,  in  part,  Otto  Langkopf]  ( Zeit .  Farb.  Ind.,  1906, 
5,  265 — 269). — Gallein  hydrochloride  alcoholate,  C20H12O7,HCl,C2H6O, 
prepared  by  dissolving  gallein  in  alcoholic  hydrochloric  acid,  crystal¬ 
lises  in  brown  prisms  or  plates.  The  corresponding  acetone  derivative, 
C20H12O7,HCl,C3H6O,  obtained  from  gallein,  hydrochloric  acid,  and 
acetone,  forms  bluish-black  needles.  The  formation  of  these  substances 
can  be  utilised  in  purifying  gallein.  Pure  gallein,  obtained  by  decom¬ 
posing  either  of  the  above  compounds  with  concentrated  sulphuric  acid 
and  adding  water  to  the  filtered  solution,  differs  from  ordinary 
gallein  by  giving  only  a  slight  yellowish-red  coloration  when  dis¬ 
solved  in  alcohol  or  acetone.  Gallein  hydrochloride  methyl  alcoholate , 
C20Hi2O7,HCl,MeOH,  crystallises  from  methyl  alcohol  on  adding  ether 
in  clusters  of  needles.  Gallein  sulphate,  C20H12O7,H2SO4,  does  not 
crystallise  with  alcohol  or  acetone.  The  hydrobromide,  however,  like 
the  hydrochloride,  crystallises  from  acetone  with  1  mol.  of  the  solvent. 

Gallein  ethyl  ester  gives  with  hydrochloric  acid  in  presence  of  either 
alcohol  or  acetone  the  hydrochloride,  C22Hlfi07,HCl,  which  forms 
brownish-red  needles  and  does  not  crystallise  with  the  solvent.  The 
analogous  sulphate,  C22H1607,H2S04,  is  similar. 

All  the  foregoing  salts  of  gallein  are  decomposed  by  cold  water.  On 
adding  an  alcoholic  solution  of  any  one  of  them  to  boiling  water,  the 
reddish-brown  gallein  hydrate,  C20H12O7,H2O,  separates  as  a  crystalline 
powder  which  loses  1H20  at  180°.  A  second  modification  of  this  sub¬ 
stance,  having  a  bluish- violet  colour  when  dried  in  a  vacuum,  is  obtained 
by  adding  the  alcoholic  solution  of  the  salt  to  cold  water,  or  by  decompos¬ 
ing  by  a  mineral  acid  the  salts  formed  by  gallein  with  alkalis.  A  third 
hydrated  form  is  obtained  as  a  blackish-red,  crystalline  powder  on  adding 
chloroform  to  a  solution  of  pure  gallein  in  acetone  or  by  decomposing 
an  alkali  salt  of  gallein  with  acetic  acid.  Anhydrous  gallein,  obtained 
by  expelling  water  from  the  hydrated  forms  or  by  fusing  phthalic 
anhydride  with  pyrogallol,  forms  nearly  black  crystals.  The  relation¬ 
ship  between  the  foregoing  substances  will  be  discussed  in  a  subsequent 
paper.  The  alkali  salts  of  gallein  also  exist  in  two  modifications.  The 
salt  obtained  by  dissolving  gallein  in  alkali  is  intensely  violet ;  a  red 
potassium  salt,  C20HnO7K,  is,  however,  formed  on  mixing  alcoholic 
solutions  of  gallein  and  of  potassium  acetate. 

Hydroxyquinolphthalein  (Feuerstein  and  Dutoit,  Abstr.,  1901, 
i,  723)  gives  salts  similar  to  those  of  gallein  ;  the  hydrochloride  ethyl 
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alcoholate,  methyl  alcoholate,  and  acetonate  are  described.  The  sulphate , 
C20H12O7,H2SO4,  does  not  crystallise  with  the  solvent. 

Ccerulein  hydrochloride  and  sulphate  were  prepared  ;  these  salts 
contain  only  about  three-fourths  of  the  amount  of  acid  calculated  for  the 
formulas  C20H10Og,HC1  and  C20H10O6,H2SO4  respectively.  W.  A.  D. 

Compounds  from  Lichens.  XV.  Wilhelm  Zopf  ( Annalen , 
1906,  340,  82—127.  Compare  Abstr.,  1905,  i,  212,  789).— The 
lichen,  Rhizoplaca  chrysoleuca,  Zopf  ( Lecanora  chrysoleuca,  Aoh  ; 
Squamaria  chrysoleuca ,  or  Placodium  chrysoleucum),  contains  usnic  acid 
and  placodiolin,  or,  better,  placodiolic  acid ,  Cl7H1807,  the  latter  of 
which  dissolves  when  the  plant  is  extracted  with  sodium  hydrogen 
carbonate.  It  is  precipitated  from  the  solution  with  acid,  and  crystal¬ 
lises  in  leaflets  or  monoclinic,  yellowish-green  plates,  melting  at 
156 — 157°  ;  in  chloroform  solution  it  has  [a]D  -  238°  at  17° ;  its  mol. 
weight  was  determined  in  acetone  and  cryoscopically  in  benzene,  and 
found  to  be  315  6  in  the  one  and  306  in  the  other  solvent.  In  alkaline 
solution,  the  acid  reduces  potassium  permanganate. 

The  usnic  acid  obtained  from  Rhizoplaca  opaca,  Zopf,  has  [aj^  -  482,3° 
at  22°,  and  was  converted  into  Widman’s  decarbousnic  acid  melting  at 
176°. 

Contrary  to  previous  statements,  neither  zeorin  nor  sordidin  was 
found  in  Lecanora  sulphurea,  but  a  crystalline  substance  melting  at  100° 
was  found  together  with  usnic  acid.  It  would  appear  that  two 
modifications  of  this  lichen  exist,  distinct  in  their  chemical  characters. 

It  is  suggested  that  the  rhizocarpinic  acid  melting  at  170°  described 
by  Hesse  is  impure  rhizocarpic  acid  which  melts  at  177 — 179°. 

Biatora  Lightfootii  contains  at  least  6  per  cent,  of  £-usnic  acid 
([a]D  -  455 '9°),  to  which  is  ascribed  the  yellowish-  or  greyish-green 
colour  of  the  thallus.  A  colourless,  crystalline  compound  is  also  present 
in  small  quantities. 

The  lichen,  Biatora  granulosa  ( Lecidea  granulosa  var.  decolorans, 
Patellaria  decolorans ),  contains  gyrophoric  acid  melting  at  202 — 203°, 
which,  when  heated  with  alcohol  in  a  closed  tube,  yields  ethyl  orsellate 
melting  at  132°.  The  presence  of  paretin  is  probably  the  cause  of  the 
violet  colour  which  extracts  of  Blastema  Jungermannice  give  with  alkali 
hydroxides. 

Diploschistessic  acid,  C15H1607,  is  present  to  the  extent  of  2 — 3  per 
cent.,  together  with  atranoric  acid,  in  Diploschistes  scruposus  ( Patellaria 
scruposa  or  Urceolaria  scruposa)  ;  it  crystallises  in  short  needles  or 
rosettes  of  leaflets  melting  at  164 — 165°  ;  its  mol.  weight  was  deter¬ 
mined  in  acetone  solution  ;  it  dissolves  in  alkali  hydroxides  to  a 
yellow  solution ;  its  alcoholic  solution  is  coloured  violet  by  ferric 
chloride,  and  with  bleaching  powder  it  gives  first  a  red,  then  a  violet, 
and  finally  an  indigo  coloration.  It  is  converted  by  acetic  acid  into 
orsellic  acid,  by  alcohol  into  ethyl  orsellate ;  it  immediately  reduces 
potassium  permanganate,  and  is  changed  by  potassium  hydroxide  into 
a  substance  resembling  orcinol.  From  these  characters  it  is  concluded 
that  this  acid  is  a  derivative  of  orsellic  acid,  but  different  from  patellic 
acid  and  other  orsellic  acid  derivatives.  It  is  suggested  that  the  acid 
described  by  Hesse  as  lecanoric  acid  in  Urceolaria  bryophila  is  impure 
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diploschistessic  acid.  Cladina  rangiferina  contains,  together  with 
atranoric  acid,  fumarprotocetraric  acid  and  not  cetraric  acid.  In 
Cladina  destricta  the  presence  of  destrictic  acid  cannot  be  affirmed, 
although  a  colourless  compound  is  present  together  with  £-usnic 
acid. 

Cladina  silvatica  {Cladonia  rangiferina  var.  silvatica)  contains 
ckusnic  acid  ([a]D  +  491  4°  in  chloroform  solution  at  22°),  and  thus 
differs  from  other  Cladoniacem  ;  the  cetrarin  also  present  is  probably 
fumarprotocetraric  acid. 

The  lichen,  Cladina  silvatica  var.  spumosa  ( Cladonia  rangiferina 
var.  spumosa  or  Cladonia  silvatica  var.  sylvestris )  cannot  be  regarded, 
as  hitherto,  simply  as  a  variety  of  Cladina  silvatica ,  since  it  contains 
07  per  cent,  of  /-usnic  acid  ([a]D  -  490'8°  at  17°  in  chloroform  solution). 
It  is  rather  to  be  regarded  as  a  variety  of  Cladina  alpestris,  and  named 
Cl.  alpestris  var.  spumosa. 

Leiphsemin,  which  is  found  in  Hcemalomma  leiphcemum,  forms  rhombic 
crystals.  In  the  lichen,  Hcematomma  porphyrium,  \  per  cent,  of 
atranoric  acid,  1  per  cent,  of  zeorin,  1  per  cent,  of  porphyrilic  acid, 
1  per  cent,  of  leiphsemin,  and  a  small  amount  of  hymenorhodin  are 
found.  The  last  mentioned  crystallises  in  rhombic,  red  plates  and 
gives  purple  or  violet  colorations  with  alkalis  and  sulphuric  acid  ;  it 
would  thus  appear  to  be  an  anthracene  derivative.  These  facts  show 
that  the  view  that  Hcematomma  porphyrium  and  H.  leiphcemum  are 
identical  is  untenable.  Hcematomma  coccineum  ( Hcematomma  coccineum 
var.  ochroleucum  or  Lecanora  hcematomma  coccinea )  contains  7-usnic 
acid  2|,  zeorin  atranoric  acid  about  1/3,  porphyrilic  acid  2,  and 
leiphsemin  2  per  cent.,  also  a  very  small  quantity  of  hymenorhodin  ; 
Hesse’s  hsematommidin  is  probably  identical  with  leiphsemin. 

Parmelia  Mougeotti  contains  </-usnic  acid. 

Lepraria  candelaris  contains  20 — 22  per  cent,  of  calycin ;  the 
presence  of  pinastric  acid  was  not  established.  Cyphelium  trichiale 
var.  candelare  contains  8  per  cent,  of  calycin.  K.  J.  P.  0. 

o-Nitrobenzophenone  and  its  Reduction  Products.  Carlo 
Baezner  and  August  Gardiol  (Per.,  1906,  39,  2512 — 2514). — 

Phenyldihydroanthranil ,  CcH1<Cx^  is  prepared  by  reduction  of 

o-nitrobenzophenone  with  aluminium  amalgam  in  ethereal  solution,  or 
electrol)  tically  in  aqueous-alcoholic  sodium  acetate  solution,  with  a 
kad  cathode  and  a  lead  anode  in  cold  saturated  aqueous  sodium 
carbonate  ;  it  forms  glistening,  pale  yellow  crystals  and  melts  at 
116  5°.  G.  Y. 

Observations  in  the  Diphenylm ethane  and  Xanthone  Series. 
Otto  Diels  and  Karl  Rosenmund  ( Ber .,  1906,  39,  2358 — 2364). — 
The  substance  formerly  described  as  5  : 5'-dibromo-2-hydroxy-2'- 

ethoxybenzophenone, 

(Abstr.,  1905,  i,  432),  is  shown  by  the  following  facts  to  have  this 
structure,  and  not  that  of  an  alc-oholate  of  2  :  7-dibromoxanthone,  as 
might  be  supposed  from  the  ease  with  which  it  is  converted  into  the 
latter  substance.  The  reason  for  its  instability  is  discussed  at  length. 
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With  phenylhydrazine,  the  substance  gives  the  phenylhydrazone, 
OH,C6H3Br,C(!N’2HPh),C6H3Br,OEt,  which  crystallises  from  alcohol 
in  yellow  needles  and  melts  at  165°.  The  oxime, 

OH-C6H3Br-C(:NOH)-CrH3Br-OEt, 
crystallises  from  chloroform  and  melts  at  181 — 182°.  The  acetyl 

derivative,  OAc'CfHigBr'CO'Cj.EIgBr'OEt,  is  easily  obtained  by  direct 
acetylation,  crystallises  from  alcohol  in  needles,  and  melts  at 
105—107°. 

The  monoethyl  ether  is  easily  reconverted  into  the  diethyl  ether, 
CO(C6H3Br*OEt)2,  by  treating  it  with  potassium  in  benzene  solution 
and  heating  the  product  with  ethyl  iodide.  The  ease,  however,  with 
which  it  is  converted  into  2  :  7-dibromoxanthone  is  shown  by  the  fact 
that  this  substance  begins  to  separate  almost  immediately  on  heating 
with  N/20  potassium  hydroxide. 

5 :5'  -Dibromo-2 : 2' -dimethoxy  diphenyl  methane,  CH2(C6H3Br*OMe)2,  pre¬ 
pared  by  adding  20  per  cent,  formaldehyde  to  a  solution  of  p-bromo- 
anisole  in  dilute  sulphuric  acid  at  -  10°,  crystallises  from  alcohol  and 
melts  at  108°.  On  oxidation  with  chromic  acid  in  glacial  acetic  acid 
solution,  it  gives  5  :  5' -dibromo-2  :  2! -dimethoxybenzophenone, 

CO(C6H3Br  •  OM  e)2, 

which  crystallises  from  alcohol  or  glacial  acetic  acid  and  melts  at 
123°;  on  heating  this  with  concentrated  hydrochloric  acid  for  five 
hours  at  160°,  5  :b'-dibromo-2-hydroxy-2'-methoxybenzophenone, 

OH  •  C(iH3Br  •  CO  •  C6H3Br  •  OMe, 

is  obtained.  The  latter  crystallises  from  alcohol  in  deep  yellow 
needles,  melts  at  159°,  and  differs  from  the  analogous  ethoxy-deriv¬ 
ative  in  giving  5  :  5' -dibromo-2  :  2 ’ -dihydroxybenzophenone, 

CO(CpH8Br-OH)2, 

when  it  is  heated  with  aluminium  chloride  and  the  product  decom¬ 
posed  by  water;  the  dihydroxy-compound  crystallises  from  light 
petroleum  in  yellow  leaflets,  melts  at  138-5°,  and  differs  from  its 
mono  methyl  and  monoethyl  ethers  by  not  being  convertible  into 
dibromoxanthone  by  concentrated  acids  or  alkalis,  or  by  phosphoric 
oxide  or  zinc  chloride.  With  diazomethane,  however,  yellow  needles 
melting  at  156°  are  obtained,  which,  on  heating  with  alkali,  readily 
give  the  2  :  7-dibromoxanthone.  W.  A.  D. 

Hydrobenzoin.  August  Klages  ( Ber .,  1906,  39,  2356 — 2357). — 
The  product  obtained  by  treating  benzoin  according  to  Apitzsch  and 
Metzger’s  method  (Abstr.,  1904,  i,  510)  is  not  hydrobenzoin,  but 
unchanged  benzoin  ;  its  true  nature  is  shown  by  the  properties  of 
its  derivatives.  Apitzsch  and  Metzger  were  probably  led  into  error 
owing  to  the  melting  point  of  hydrobenzoin  being  identical  with  that 
of  benzoin.  W.  A.  D. 

Additive  Products  of  cycfoPentadiene  and  Quinones.  Walther 
Albrecht  ( Annalen ,  1906,  348,  31 — 49). — With  1 — 2  mols.  of  cyclo- 
pentadiene,  benzoquinone  forms  additive  compounds,  to  which  no 
satisfactory  constitutions  can  be  ascribed  ;  those  given  are  in  accord¬ 
ance  with  most  of  the  properties  of  the  substances,  but  not  with  the 
reduction  of  cyc/opentadienequinone  to  a  dihydro-derivative  which  is 
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not  a  quinol,  nor  with  the  stability  of  the  chloranil  derivative  of  cyclo - 
pentad  iene. 

Ojj _ CO\ 

cyclo Pentadienebenzoquinone,  J^OH'CgHg,  formed  with 

development  of  heat  by  the  action  of  1  mol.  of  c^/cfopentadiene  on 
1  mol.  of  benzoquinone  in  cooled  alcoholic  solution,  crystallises  in  long, 
slender,  slightly  yellow  needles,  or  flat,  greenish-yellow  prisms,  melts 
at  77 — 78°,  decomposes  into  its  generators  when  more  highly  heated, 
is  readily  soluble  in  organic  solvents,  and  gives  in  alkaline  solution  a 
deep  red  to  yellow,  in  concentrated  sulphuric  acid  a  red  coloration,  and 
a  blue,  flocculent  precipitate  on  addition  of  water.  It  forms  an  intense 
blue  solution  when  heated  with  zinc  chloride  and  glacial  acetic  acid, 
reduces  ammoniacal  silver  nitrate  at  the  ordinary  temperature  and 
Fehling’s  solution  on  boiling,  forms  an  unstable  dibromide,  and 
gives  precipitates  with  hydroxylamine  and  phenylhydrazine.  When 
evaporated  with  acetic  anhydride,  cycfopentadienebenzoquinone  yields 
quinol  diacetate,  but  forms  a  monoacetyl  derivative, 


CO< 


CH: 


-CH 


^>C‘OAc  or  OAc'CK^ 


CH 


CH 


>CO, 


*CH8-C(C6Hs)^v  ^  ™  ~  ^CH-CH(C6H5)' 

when  treated  with  acetic  anhydride  and  cooled  concentrated  sulphuric 
acid  ;  this  crystallises  in  white  needles,  melts  at  91 — 92°,  gives  a  blue 
coloration  with  glacial  acetic  and  concentrated  sulphuric  acids,  and 
yields  benzoquinone  when  boiled  with  ferric  chloride  solution.  The 
semicarbazone  of  cyc/opentadienebenzoquinone,  C13H1602N6  or 
C13H18O3N0,  forms  a  fine,  white  powder,  decomposes  at  about 
220°,  and  gives  an  intense  yellow  coloration  with  concentrated 
sulphuric  acid. 


cy  clo  Pentadienedihydrobenzoquinone,  CO<Cq||2 _ CH(CHI^)'^>^^’ 

formed  by  reduction  of  oycfopentadienebenzoquinone  by  zinc  dust  in 
glacial  acetic  acid  solution,  separates  from  alcohol  in  white  crystals, 
melts  at  34 — 35°,  decomposes  when  distilled,  forming  trycfopentadiene 
and  quinol,  is  soluble  in  the  usual  solvents,  gives  a  reddish-violet 
coloration  with  concentrated  sulphuric  acid,  reduces  ammoniacal  silver 
nitrate  and  Fehling’s  solutions  at  the  ordinary  temperature,  and  is 
converted  by  concentrated  potassium  hydroxide  into  an  insoluble, 
white  polymeride,  (CjjH^Og)*,  melting  above  270°.  The  dihydro- 
diketone  forms  a  yellow  precipitate  with  phenylhydrazine  in  aqueous 
solution,  a  semicarbazone  melting  at  222 — 224°,  and  with  Baeyer’s 
reagent  a  ferrocyanide  crystallising  in  long,  colourless  needles.  The 
dioxime,  CuHu02N2,  crystallises  in  white  needles  and  decomposes  at 
188°.  With  bromine  in  ethereal  solution,  the  di hydrodiketone  forms 
a  hydroxybromide,  CnH1202Br*0H,  which  crystallises  in  colourless 
prisms,  melts  at  132 — 133°,  absorbs  1  mol.  of  bromine  in  chloroform 
solution,  and  when  boiled  with  a  copper-zinc  couple  and  acetic  acid 
in  alcoholic  solution  yields  the  dihydrodi ketone.  The  dibromide, 
C'nHi202Br2,  is  formed  in  slender  needles  by  the  action  of  hydrogen 
bromide  on  the  hydroxybromide  in  chloroform  solution  and  melts  at 
138 — 139°.  The  action  of  methyl-alcoholic  potassium  hydroxide  on 
the  hydroxybromide  leads  to  the  formation  of  the  oxide,  CnH1203, 
which  crystallises  in  small  prisms,  melts  at  149 — 150°,  and  re-forms 
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the  hydroxybromide  when  treated  with  hydrogen  bromide  in  glacial 
acetic  acid  solution. 

The  pinacone,  C.22H2204,  formed  together  with  the  dihydrodiketone 
by  the  reduction  of  cj/c/opentadienebeDzoquinone  with  zinc  dust,  crys¬ 
tallises  in  white  leaflets,  melts  at  188 — 189°,  gives  a  reddish-violet 
coloration  with  concentrated  sulphuric  acid,  reduces  ammoniacal  silver 
nitrate  on  boiling,  or  dilute  potassium  permanganate  at  the  ordinary 
temperature,  and  forms  a  deep  red,  sparingly  soluble  product  with 
phenylhydrazine. 

tra,uscy  clo  Pentadienedihydroquinol, 

oh.ch<^:Z^^>oH.oh, 

prepared  together  with  a  yellow  oil,  CnH1602,|H20,  which  is  probably 
the  cis -form,  by  reduction  of  dihydroc«/cfopentadienebenzoquinone  with 
sodium  amalgam,  crystallises  in  stellate  aggregates  of  needles,  melts 
at  88°,  and  on  exposure  to  air  absorbs  |H20,  forming  dull  crystals 
melting  at  96 — 98°.  The  dibenzoate,  C25H2404,  crystallises  in  slender 
needles  and  melts  at  166 — 167°. 

With  chloranil,  cycfopentadiene  reacts  in  benzene  solution  in  pre¬ 
sence  of  trimethylamine,  forming  the  additive  compound,  CUH602(J14, 
which  crystallises  from  absolute  alcohol  in  long,  strongly  refracting, 
yellow  needles,  melts  at  146 — 146-5°,  gives  with  concentrated  sulphuric 
acid  a  violet,  with  alcoholic  potassium  hydroxide  a  yellowish-red 
solution,  reduces  ammoniacal  silver  nitrate  on  boiling,  reacts  violently 
with  phenylhydrazine,  and  with  bromine  in  chloroform  solution  in 
direct  sunlight  forms  a  dibromide ,  CnH602Cl4Br2,  crystallising  in 
glistening,  white  leaflets  and  melting  at  269°. 

cy  do  Pentadiene-a-naphlhaquinone,  C15H1202,  prepared  from  cyclo- 
pentadiene  and  a-naphthaquinone  in  benzene  solution,  crystallises  in 
slender,  white  prisms,  melts  at  115 — 116°,  reduces  ammoniacal  silver 
and  Fehling’s  solutions  at  the  ordinary  temperature,  gives  a  red 
coloration  with  alkali  hydroxides  or  concentrated  sulphuric  acid,  and 
forms  precipitates  with  phenylhydrazine  and  semicarbazide  acetates. 


Dicydopentadienebenzoquinone,  formed 

by  the  action  of  2  mols.  of  cycZopentadiene  on  1  mol.  of  benzoquinone 
in  benzene  or  alcoholic  solution,  crystallises  in  glistening,  white 
leaflets  or  needles,  melts  at  157 — 158°,  is  soluble  in  organic  solvents, 
only  slightly  volatile  in  a  current  of  steam,  is  insoluble  in  aqueous 
alkali  hydroxides,  reduces  ammoniacal  silver  and  Fehling’s  solutions 
on  boiling,  behaves  in  the  same  manner  as  cycfopentadienebenzo- 
quinone  towards  concentrated  sulphuric  acid  and  zinc  and  ferric 
chlorides,  and  forms  a  red  oil  with  phenylhydrazine  and  an  insoluble 
white  disemicarbazone,  melting  above  270°.  The  dioxime,  016H1802N2, 
crystallises  from  alcohol,  becomes  brown  at  185°,  and  does  not  melt  at 
270°.  With  bromine  in  chloroform  solution,  dicycfopentadienebenzo- 
quinone  forms  a  dibromide  which,  on  recrystallisation  from  alcohol, 
yields  the  ethoxybromide,  C18H2103Br,  crystallising  in  slender,  white 
needles  and  melting  at  142°.  The  methoxybromide,  0l7H1903Br, 
crystallises  in  slender,  white  needles  and  melts  at  1 88°. 

cycfoPentadiene  does  not  react  with  anthraquinone,  phenanthra- 
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quinone,  /3-naphthaquinone,  benzil,  benzylideneacetone,  pborone,  or 
dibenzoyls  tyrene.  G.  Y. 

Anthraquinone-a-sulphonic  Acids.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  167169). — a-Nitroalizarin  and  a- 
nitroanthraquinonesulphonic  acids  behave  like  a-nitroanthraquinone 
on  treatment  with  hot  aqueous  alkali  sulphites,  the  a-nitro-group 
being  replaced  by  a  sulpho-group. 

a-Nitroalizarin  and  a-nitroanthraquinone-6-sulphonic  acid,  when 
treated  in  this  way,  give  rise  to  alizarin-a-sulphonic  and  anthra- 
quinone-1  :  6-disulphonic  acids  respectively.  The  a- nitroanthraquinone¬ 
sulphonic  acids,  containing  their  sulphonic  groups  in  positions  5,  7, 
aud  8,  behave  in  a  similar  manner.  G.  T.  M. 

Preparation  of  Anthraquinone-di-  and  -tri-sulphonic  Acids. 
R.  Wedekind  <$z  Co.  (D.R.-P.  170329). — Potassium  anthraquinone-a- 
sulphonate,  when  sulphonated  with  fuming  sulphuric  acid  in  the 
presence  of  mercury,  yields  anthraquinone-1  : 5-  and  -1  : 8-disulphonic 
acids.  In  the  absence  of  mercury,  the  sulphonation  leads  to  the  pro¬ 
duction  of  the  1  :  7- and  1  :  6-disulphonic  acids  and  a  trisulphonic  acid  of 
unknown  constitution.  On  heating  this  mixture  of  acids  under  pressure 
with  milk  of  lime  containing  calcium  chloride  and  potassium  nitrate, 
1  : 7-  and  1  : 6-dihydroxyanthraquinones  are  produced,  together  with 
about  25  per  cent,  of  a  new  dihydroxyanthraquinonesulphonic  acid,  the 
barium  salt,  C28Hlt014S2Ba,  of  which  crystallises  from  hot  water  in 
orange  needles.  G.  T.  M. 

Preparation  of  the  Carbamates  of  the  Nitroaminoanthra- 
quinones.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
167410). — o-Nitio-derivatives  of  the  aminoanthraquinones  cannot  be 
prepared  either  from  the  aminoanthraquinones  themselves  or  from  their 
acyl  derivatives.  In  the  former  case,  the  nitration  does  not  proceed 
smoothly,  and  in  the  latter  only  y>-nitro-derivatives  are  produced. 
Nitration  of  the  carbamates  of  the  aminoanthraquinones,  however,  leads 
to  the  production  of  the  important  o-nitroamino-derivatives.  The 
carbamate  of  /3-aminoanthraquinone,  obtained  by  heating  together 
/3-aminoanthraquinone  and  ethyl  chlorocarbonate  in  nitrobenzene 
solution,  separates  on  cooling  in  golden-yellow  leaflets  ;  on  nitration 
with  a  mixture  of  concentrated  nitric  and  sulphuric  acids,  it  yields 
l-nitro-2-aminoanthraquinone  and  3  nitro-2-aminoanthraquinone,  these 
isomerides  being  separated  by  crystallisation  from  nitrobenzene,  in 
which  the  latter  is  the  less  soluble.  Similarly,  the  carbamate  of  a-amino- 
anthraquinone  furnishes  a  mixture  of  the  ortho-  and  para-nitro-com- 
pounds,  which  are  also  separated  by  means  of  nitrobenzene,  in  which 
the  para-isomeride  is  the  less  soluble.  G.  T.  M. 

Preparation  of  a-Nitro-/3-methoxyanthraquinones.  Farb- 
werke  vorm.  Meister,  Lucius,  &  Broking  (D.R.-P.  167699). — The 
energetic  nitration  of  anthraquinone  in  concentrated  sulphuric  acid 
solution  gives  rise  to  the  1  : 5-  and  1  : 8-dinitroanthraquinones  as  chief 
products,  but  40  per  cent,  of  the  nitrated  material  consists  of  a 
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mixture  of  other  isomerides  which  have  been  separated  by  fractional 
crystallisation  from  nitrobenzene  and  other  solvents  and  characterised 
by  conversion  into  dimethoxyanthraquinones  and  dihydroxyanthra- 
quinones  successively. 

The  /3/3-dinitroanthraquinones  are  present  only  in  very  small 
quantities  in  the  product  of  nitration.  The  a/3-isomerides,  of  which 
the  1  :  6-compound  is  formed  in  largest  amount,  behave  differently  from 
the  aa-compounds  towards  sodium  methoxide.  In  the  a/?  series,  the 
/3-nitrogroup  is  readily  replaced  by  methoxyl,  and  an  a-nitro -fi- 
methoxyanthraquinone  results  ;  the  aa-compounds  are  attacked  only 
with  great  difficulty,  and  then  both  nitro-groups  are  replaced  by 
methoxyl. 

1  -Nitro-Q-methoxyanthraquinone  is  readily  formed  by  heating  together 
1  :  6-dinitroanthraquinone  and  sodium  methoxide  in  methyl  alcohol ;  it 
crystallises  from  benzene  in  lustrous,  yellow  leaflets  melting  at  268°. 
With  concentrated  sulphuric  acid,  the  methoxy-derivative  develops  an 
orange  colour ;  it  dissolves  in  aqueous  sodium  sulphide  to  a  pale 
bluish-green  solution,  from  which,  on  warming,  1 -amino-6 -methoxy- 
anthraquinone  separates  as  an  orange-yellow  precipitate. 

1  -Nitro-7 -methoxyanthraquinone  crystallises  from  benzene  in  slightly 
coloured  needles  melting  at  238° ;  on  reduction  with  sodium  sulphide, 
it  furnishes  the  orange-red  l-amino-7-methoxyanthraquinone. 

These  methoxy-derivatives  are  readily  hydrolysed  to  a-nitro-/3- 
hydroxyanthraquinones  by  concentrated  hydrochloric  and  acetic  acids. 
The  a-amino-/Thydroxyanthraquinones  may  be  obtained  either  by 
reducing  the  a-nitro-/?-hydroxy-derivatives  or  by  hydrolysing  the 
a-amino-j8-methoxy-derivatives. 

The  patent  contains  a  table  of  the  properties  of  the  dinitro-  and 
dimethoxy-anthraquinones.  G.  T.  M. 

A  New  Derivative  of  Anthraquinone.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  167461). — Although  the  fusion 
of  erythrohydroxyanthraquinone  with  potassium  hydroxide  furnishes 
a  certain  amount  of  alizarin,  yet  the  main  product  of  this  reaction  is 
a  substance,  C2SH140(3,  hitherto  uncharacterised,  which,  in  view  of  its 
sparing  solubility,  is  probably  formed  by  the  condensation  of  2  mole¬ 
cules  of  erythrohydroxyanthraquinone;  the  alkali  salts  of  this  com¬ 
pound,  which  are  also  very  insoluble,  point  to  its  being  a  hydroxy- 
derivative.  It  crystallises  from  diphenylmethylamine  in  golden-yellow 
needles,  and  yields  with  alkaline  solutions  of  sodium  hyposulphite  a 
leuco  derivative  which  is  somewhat  more  soluble  in  aqueous  alkali. 

G.  T.  M. 

Preparation  of  jo-Mono-  and  p-Di-chloroanthrarufln.  B. 
Wedekind  k  Co.  (D.R.-P.  167743). — Hitherto  anthrarufin  has  only 
been  successfully  chlorinated  when  suspended  or  dissolved  in  glacial 
acetic  acid.  It  is  now  found  that  when  suspended  in  dilute  sulphuric 
acid  boiling  at  140°  and  treated  slowly  with  the  calculated  amount  of 
potassium  chlorate  and  sodium  chloride  in  aqueous  solution,  anthra¬ 
rufin  may  be  quantitatively  converted  into  either  p-mono-  or  ^?-chloro- 
anthrarufin.  G.  T.  M. 
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[Sulphonation  of  a-Hydroxyquinizarin-green.]  Farben- 
fabriken  voRM.  Friedr.  Bayer  &  Co.  (D.R.-P.  170113). — a-Hydroxy- 

quinizarin-green,  HO,CcH3<\qq^>C6H.2(NH,C7H7)2,  when  sulphonated 

in  the  usual  way,  yields  mono-  and  di-sulphonic  derivatives  containing 
the  sulpho-groups  in  the  toluene  nuclei.  When,  however,  the  sul¬ 
phonation  is  effected  by  fuming  sulphuric  acid  in  the  presence  of  boric 
acid,  the  sulpho-groups  enter  the  anthraquinone  residue  exclusively. 
The  sodium  salt  of  the  resulting  sulphonic  acid, 

NaS0s-C6H2(0H)<°®>08H2(NH-C,H,)2, 

is  sparingly  soluble  in  hot  water,  but  dissolves  more  readily  in  dilute 
acetic  acid.  Its  colour  in  concentrated  sulphuric  acid  is  violet-blue, 
whereas  the  other  sulphonic  acids  of  a-hydroxyquinizarin-green 
develop  greenish-blue  or  bluish-green  colorations.  G.  T.  M. 

Thioborneol  and  other  Derivatives  of  Camphane  con¬ 
taining  Sulphur.  Walther  Borsche  and  W.  Lange  ( Ber .,  1906, 

CH2*CMe*CH’S02H 

39,  2346 — 2356). — Camphane-2-sulphinic  acid,  J  CMe2 1  , 

ch2*ch~ch2 

prepared  by  saturating  an  ice-cold  ethereal  solution  of  magnesium 
camphyl  chloride  with  sulphur  dioxide,  forms  a  colourless  syrup,  which 
is  only  sparingly  soluble  in  water  •  when  cooled  in  a  mixture  of  ice 
and  salt,  it  gelatinises,  but  does  not  crystallise.  The  sodium  salt, 
C10Hl7*SO2Na,  crystallises  from  water. 

Methylcamphylsulphone,  C10H17*SO2Me,  prepared  by  warming  the 
sulphinic  acid  with  alcoholic  sodium  ethoxido  and  methyl  iodide, 
crystallises  from  dilute  alcohol  in  long,  slender  needles  and  melts  at 
57 — 58°.  1  :  ^-Dihydroxyphenyl-2-camphylsulphone, 

(-!ioH17’S02*C6H3(OH)2, 

prepared  by  the  action  of  the  sulphinic  acid  on  benzoquinone,  separates 
from  benzene  or  glacial  acetic  acid  in  colourless  crystals  and  melts  at 
186—187°. 

Camphane-2- sulphonic  bromide ,  O10Hl7*SO2Br,  prepared  by  the  action 
of  bromine  at  0°  on  camphylsulphinic  acid  dissolved  in  aqueous 
potassium  hydroxide,  forms  a  nearly  colourless  oil,  which,  with 
ammonia,  gives  camphane-2- sulphonamide ;  this  crystallises  from  a 
mixture  of  benzene  and  light  petroleum  and  melts  at  122 — 123°. 

Thioborneol  ( camphyl  hydrosulphide),  C10Hl7*SH,  prepared  either  by 
reducing  camphane-2-sulphonic  bromide  with  tin  and  hydrochloric  acid 
or  by  adding  powdered  sulphur  to  an  ethereal  solution  of  magnesium 
camphyl  chloride,  boils  at  205 — 215°  and  separates  from  dilute  alcohol 
as  a  white,  crystalline  mass  which  soon  becomes  caked  to  a  glassy 
product ;  it  softens  gradually  when  heated,  without  melting  at  any 
definite  temperature  ;  at  50°,  it  is  completely  liquid.  By  air  it  is 
oxidised  to  camphyl  disulphide,  (O10Hl7)2S2,  which  separates  from  dilute 
alcohol  in  flocculent  masses  of  crystals  and  melts  (when  not  fully 
purified)  at  121°.  The  mercuric  chloride  derivative,  C10Hl7'S*HgOl, 
of  thioborneol  is  a  white  powder ;  the  lead  derivative,  (C10HJ7S)2Pb, 
forms  lustrous,  yellow  crystals. 
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Methyl  camphyl  sulphide  ( thioborneol  methyl  ether),  C10Hl7*SMe,  is 
best  prepared  by  warming  methyl  iodide  with  an  ethereal  solution  of 
the  crude  product  of  the  action  of  sulphur  on  magnesium  camphyl 
chloride;  it  forms  a  yellow  oil,  which  boils  at  110 — 115°,  and 
combines  with  methyl  iodide,  giving  dimethylcamphylsulphonium  iodide, 
Ci2H23SI  ;  this  crystallises  from  water,  undergoing  but  slight  decom¬ 
position  in  the  process,  in  colourless  plates,  me'ts  at  148 — 148*5°,  and 
is  converted  by  moist  silver  oxide  into  dimethylcamphylsulphonium 
hydroxide.  The  latter  forms  hygroscopic  leaflets,  melts  at  140 — 141°, 
and  gives  a  crystalline  platinichloride ,  (C]9H23S)2PtClG,  which  melts  at 
142—143° 

Camphane-2  sulphuric  acid,  on  oxidation  with  potassium  perman¬ 
ganate,  gives  not  the  corresponding  sulphonic  acid,  but  the  sulphonic 
acid  of  a  camphane  hydrate ,  which  is,  perhaps,  either 

CHMe<^^!^I^2>CH*CMe2*OH 

or  OH*CMe<C^ffi^3^  ^j^2^>CHMe0.  The  same  substance  is  ob- 

tained  on  hydrolysing  camphane-2-sul phonic  bromide  with  10  per 
cent,  aqueous  potassium  hydroxide.  The  potassium  salt,  C10lJ1S)O4SK, 
crystallises  from  absolute  alcohol  and  gives,  with  phosphorus  penta- 
chloride,  camphane  hydrate  sulphonic  chloride ,  Cj0H19*SO2C],  which  forms 
colourless  crystals  and  melts  at  about  95°.  On  reducing  this  sulphonic 
chloride  with  tin  and  hydrochloric  acid,  a  product  having  the  composi¬ 
tion  C10H18O3S  is  obtained,  which  separates  from  methyl  or  ethyl 
alcohol  in  colourless  crystals  and  is  reconverted  into  potassium  cam¬ 
phane  hydrate  sulphonate  by  heating  with  dilute  aqueous  fotassium 
hydroxide.  The  substance  C10H18O3S  is  perhaps  the  auto-ester, 

CHMe*CH — S02 

OH2  CH,  O  or  C10Hls<®°gy°>C10Hls.  W.  A.  D. 

CH2 — CH — CMe2  2 


Constitution  of  Camphor  and  its  Derivatives.  IX.  Electro¬ 
lytic  Reduction  of  Camphorcarboxylic  Acid  to  Borneol¬ 
carboxylic  Acid  and  Dehydroborneolcarboxylic  Acid.  Julius 
Bredt  [and  Karl  Burkheiser]  ( Annalen ,  1906,  348,  199 — 209). — 
When  reduced  electrolytically  in  potassium  carbonate  solution  with  a 
cathode  of  potassium  amalgam,  an  E.M.F.  of  30  volts,  and  a  current 
of  7 — 7'5  amperes,  the  temperature  remaining  below  30°,  camphor¬ 
carboxylic  acid  yields  borneolcarboxylic  acid  and  an  isomeride  which 
crystallises  in  needles  and  melts  at  101 — 102°. 

Borneolcarboxylic  acid  (/ 3-hydroxy camphanecarboxylic  acid), 


c8h14 


< 


ch*co2ii 
CH-OH  ’ 


crystallises  from  boiling  water  iu  silky  needles,  melts  at  170 — 171°, 
and  when  quickly  heated  distils  at  190°  under  13  mm.  pressure.  The 
calcium  salt,  (CuHl703)2Ca,  was  analysed.  When  repeatedly  distilled 
slowly  under  13  mm.  pressure  into  a  sealed  receiver,  the  acid  loses 
water  and  yields  dehydroboi-neol  carboxylic  acid  ( camphenecarboxylic 
acid),  CuH1602,  which  crystallises  in  fan-like  aggregates  of  long 
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needles,  melts  at  112 — 113°,  is  volatile  in  a  current  of  steam,  and 
decolorises  potassium  permanganate,  being  oxidised  to  a  crystalline 
acid  melting  at  209 — 210°. 

Borneolcarboxylic  acid  is  probably  related  to  tfraws-campbylglycol 
(Farbwerke  vorm.  Meister,  Lucius,  &  Briining,  Abstr.,  1902,  i,  299) 
as  a  hydroxy-acid  to  its  glycol,  dehydroborneolcarboxylic  acid  corres¬ 
ponding  with  clehydrocamphylcarbinol.  Gr.  Y. 


Carvone.  Hans  Rupe  ( Ber .,  1906,  39,  2372.  Compare  Rupe  and 
Dorschky,  this  vol.,  i,  595). — Carvone  semicarbazone,  melting  at  162°, 
has  [a]D  +  115*1°  at  20° ;  the  semicarbazone  melting  at  141 — 142°  has 
[<x]D  +113*3°  at  20°.  W.  A.  D. 

Action  of  Sodamide  on  Cyclic  Ketones.  Derivatives  of 
Fenchone  and  of  Camphenilone,  and  their  Constitution. 
Friedrich  W.  Semmler  (Ber.,  1906,  39,  2577 — 2582). — Dihydro - 
fencholenamide  ( b ),  C10H19ON,  is  obtained  in  quantitative  yield  when 
sodamide  (1  mol.)  and  fenchone  (1  mol.)  react  for  four  hours  in  boiling 
benzene;  it  melts  at  94°,  boils  at  160°  under  11  mm.  pressure,  and 
with  concentrated  sulphuric  acid  and  potassium  nitrite  gives  a  brown 
coloration  changing  through  red  to  green.  A  25  per  cent,  ethereal 
solution  has  aD  about  +1°  in  a  100  mm.  tube.  The  substance  is 
different  from  Mahla’s  amide  (Abstr.,  1902,  i,  106),  which  is  sub¬ 
sequently  called  dihydrofencholenamide  (a). 

By  hydrolysis  with  alcoholic  potash,  dihydrofencholenic  acid  (b), 
C10H18O2,  is  obtained  ;  it  solidifies  at  the  ordinary  temperature,  boils  at 
140 — 141°  under  10  mm.  pressure,  has  a  sp.  gr.  0  9742  at  15°,  nD 
145862,  and  aD  +3°12'  in  a  100  mm.  tube.  The  methyl  ester, 
CuH20O2,  boils  at  91°  under  12  mm.  pressure,  has  a  sp.  gr.  0  9295  at 
22°,  nD  1*44260,  and  aD  +  3*0°  in  a  100  mm.  tube.  The  ethyl  ester  boils 
at  97°  under  10  mm.  pressure,  has  a  sp.  gr.  0*9129  at  20°,  nu  1*43958, 
and  aD  +3*5°  in  a  100  mm.  tube.  Dihydrofencholenic  acid  (a)  boils 
at  140*5 — 141°  under  10  mm.  pressure,  has  a  sp.  gr.  0*9742  at  20°,  7iu 
1*45962,  and  aD  +4*10°  in  a  100  mm.  tube  (compare  Mahla,  loc.  cit .) ; 
the  methyl  ester  boils  at  90°  under  9  mm.  pressure,  has  a  sp.  gr. 

0*93306  at  22°,  1*44662,  and  aD  +  3°  in  a  100  mm.  tube.  Dihydro- 

fencholenyl  alcohol  (b),  C10H20O,  obtained  in  an  80  per  cent,  yield  by 
reducing  the  ethyl  ester  of  the  acid  with  sodium  and  alcohol,  boils  at 
100°  under  11  mm.  pressure,  has  a  sp.  gr.  0*8869  at  22°,  1*45662, 

and  aD  4- 10°  in  a  100  mm.  tube ;  the  acetate,  C10H19OAc,  boils  at 

112 — 113°  under  14  mm.  pressure,  has  a  sp.  gr.  0*9123  at  22°,  nD 

1*44159,  and  aD  +  12*44°  in  a  100  mm.  tube;  th  e  phthalate, 
CO2H*C6H4*CO2*C10H1S), 
melts  at  86°,  the  silver  salt  at  113°. 

The  corresponding  (a)  alcohol  boils  at  99 — 100°  under  10  mm. 
pressure,  has  a  sp.  gr.  0*9072  at  22°,  and  nD  1*45762.  Dihydro- 
fencholenaldehyde  (b),  C10HigO,  boils  at  80 — 85°  under  10  mm. 
pressure,  has  a  sp.  gr.  0*885  at  20°,  and  nu  1*445;  the  semicarbazone 
melts  at  144 — 145°. 

3  a 
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When  camphenilone  is  treated  with  sodamide  in  benzene  solution, 
dihydrocamphoceenamide  (b),  C9Hl7ON,  is  obtained;  it  melts  at  168°, 
and  by  hydrolysis  with  alcoholic  potash  yields  the  acid  ( b ),  C9Hlfl02, 
which  boils  at  138 — 139°  under  12  mm.  pressure,  has  a  sp.  gr.  0-9815 
at  22°,  and  nD  1*45662.  C.  S. 


Synthesis  of  A8<9)-Menthene  and  of  Active  A3S(9)-Menthadiene. 
Friedrich  W.  Semmler  and  Ch.  Rimpel  (Her.,  1906,  39,  2582 — 2587). 
— iso Pulegyl  chloride,  C10H17C1,  is  obtained  quantitatively  when  iso- 
pulegole  (1  mol)  dissolved  in  light  petroleum  is  slowly  added  to 
phosphorus  pentachloride  (1  mol.)  in  the  same  solvent,  rise  of 
temperature  being  avoided ;  it  boils  at  85 — 90°  under  12  mm. 
pressure,  has  a  sp.  gr.  0-9600  at  20°,  nD  1 -47740, aD  +19-15° (100  mm. 
tube),  and  by  treatment  with  alcoholic  potash  yields  iso pulegyl  ethyl 
ether,  C10Hl7*OEt,  which  boils  at  85 — 88°  under  14  mm.  pressure  and 
has  a  sp.  gr.  0‘8972  at  20°. 

A ^-Menthene,  C10H18,  is  obtained  when  isopulegyl  chloride  is 
treated  with  sodium  and  boiling  alcohol.  It  boils  at  53 — 55°  under 
14  mm.  pressure,  has  a  sp.  gr.  0-8104  at  20°,  na  1*45662,  and  is 
optically  inactive.  By  oxidation  with  dilute  permanganate,  it  yields 
p-menthane-&  :  9 -diol,  C10H18(OH)2,  which  boils  at  165°  under  26  mm. 
pressure,  and  is  oxidised  by  chromic  acid  to  p-methylhexakydroaceto- 
phenone,  C9H160,  which  boils  at  70 — 73°  under  13  mm.  pressure,  has  a 
sp.  gr.  0-8982  at  20°,  nv  1  44561,  is  optically  inactive,  forms  a  semi- 
carhazone,  C10H19ON3,  melting  at  164 — 165°,  and  is  oxidised  by 
bromine  in  alkaline  solution  to  p-hexahydrotoluic  acid,  C8H1402,  which 
melts  at  108°. 

A3  8(9 )~Menthadieue,  C10H16,  is  the  chief  product  obtained  when  iso- 
pulegyl  chloride  dissolved  in  quinoline  is  added  to  quinoline  at 
200 — 210°  ;  it  boils  at  62 — 65°  under  14  mm.,  or  at  174 — 177°  under 
the  ordinary  pressure,  has  a  sp.  gr.  0-8420  at  20°,  nD  1 '48422,  and 
aD  +  15°  (100  mm.  tube).  The  presence  of  a  conjugated  system  of  two 
double  linkings  is  proved  by  the  fact  that  the  hydrocarbon  absorbs  only 
two  atoms  of  bromine. 

The  physical  properties  of  Perkin’s  compounds  (Trans.,  1905,  87, 
639  ;  1906,  89,  839)  do  not  agree  with  the  preceding  data;  the 
discrepancy  is  attributed  to  intramolecular  change,  which  occurs  in 
the  synthesis  of  Perkin’s  A8(9bmenthene  and  As-8(9)-menthadiene. 

C.  S. 

Synthesis  of  Menthene.  Otto  Wallach  (Her.,  1906,  39, 
2504 — 2505.  Compare  Semmler,  preceding  abstract;  Perkin,  Trans., 
1906,  89,  837). — Ethyl  \-hydroxy-i-methylcyo\ohexane-\-isobutyrate, 

0HMe<C^g2>Q^2^>C*(0H)*CMe2*C02Et,  formed  by  condensation  of 

l-methylcycfohexane-4-one  with  ethyl  a-bromoisobutyrate  in  presence  of 
zinc,  boils  at  148 — 150°  under  16  mm.  pressure,  and  on  elimination  of 
water  yields  ethyl  i-methyl-&}-cyQ,\ohexene-\-isobutyrate, 
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CHMe<®2  >cC^>C-CMe2-C02Et, 

which  boils  at  123 — 126°  under  13  mm.  pressure.  The  crystalline 
acid,  CnH1802,  obtained  on  hydrolysis  of  the  unsaturated  ester,  melts 
at  95 — 96°,  and  when  distilled  slowly  loses  carbon  dioxide  and  forms 

i-A m-menthene,  This  boiis  at  172— 174°, 

has  a  sp.  gr.  0831  and  nD  1*4647  at  21°,  and  when  oxidised  with 
permanganate  yields  l-methylcyc/ohexane-4-one  and  acetone.  The  action 
of  amyl  nitrite  and  hydrochloric  acid,  or  successively  of  hydrochloric 
and  nitrous  acids,  on  i-A4<8)-menthene  leads  to  the  formation  of  an 
additive  compound,  which  is  obtained  as  a  blue  oil,  gradually  solidifying 
to  white  crystals  melting  at  101 — 103°.  Both  forms  of  the  substance  are 
volatile  in  a  current  of  steam  and  yield  a  menthylamine  when  reduced. 
When  boiled  with  dilute  sulphuric  acid,  t-A^-menthene  is  converted 
slowly  into  t-A3-menthene.  G.  Y. 

Terpenes  and  Ethereal  Oils.  LXXVIII.  Pinene  Series. 

Otto  Wallach  ( Annalen ,  1906,  346,  220 — 247.  Compare  Abstr., 
1894,  i,  45;  1898,  i,  485;  this  vol.,  i,  370). — The  nitrosopinene 
obtained  by  the  action  of  alkalis  on  pinene  nitrosochloride  is  the 
oxime  of  an  unknown  ketone.  Attempts  have  now  been  made  to 
ascertain  which  is  the  ketone  corresponding  with  this  oxime,  and 
secondly  to  determine  the  chemical  relations  of  pinocarvone,  which  is 
obtained  from  nitrosopinene  by  conversion  into  pinylamine  and  thence 
into  a  ketone. 

[With  Friedrich  Jager.] — Pinocarveol  is  prepared  by  treating  a 
solution  of  pinylamine  with  acetic  acid  and  sodium  nitrite,  warming, 
and  distilling  the  alcohol  in  steam  ;  it  has  still  to  be  separated  from 
small  quantities  of  nitrite  and  unchanged  pinylamine  ;  it  is  a  colourless 
oil,  boiling  at  100 — 102°  under  12  mm.  pressure,  and  has  a  sp.  gr. 
0*980  and  wD  1*4988  at  18°.  The  value  of  the  molecular  refraction 
shows  that  under  this  treatment  the  ring  in  pinylamine  is  not  broken. 
With  phenylcarbimide,  pinocarveol  yields  mainly  a  well-crystallised 
product,  melting  at  82 — 84°,  together  with  a  small  amount  of  a 
compound  melting  at  95°.  When  heated  with  a  hydrogen  sulphate  or 
with  sulphuric  acid  or  with  a  solution  of  sulphuric  acid  in  acetic  acid, 
cymene  is  obtained  in  small  quantity  from  pinocarveol.  On  oxidation 
with  dilute  permanganate,  small  amounts  of  a  glycol  and  an  acid, 
C9H1404,  are  formed.  Pinocarvone  is  prepared  from  the  alcohol  in 
the  manner  previously  described  (Abstr.,  1894,  i,  45),  and  purified  by 
conversion  into  the  semicarbazone,  which  melts  at  204°.  The  ketone 
boils  at  95°  under  12  mm.  pressure,  has  a  sp.  gr.  0*984,  and  nD  1*5050 
at  20° ;  from  the  value  of  the  molecular  refraction  it  is  concluded  that 
pinocarvone  is  the  enolic  form  of  a  ketone  with  one  ethylene  linking. 
Pinocarvoneoxime  (m.  p.  98°)  yields  on  reduction  with  sodium  and 
alcohol  a  base  isomeric  with  but  different  from  pinylamine ;  it  boils  at 
87 — 88°  under  12  mm.  pressure,  and  gives  a  carbamide  which  crystal¬ 
lises  in  needles  melting  at  99 — 100°.  When  oxidised  with  potassium 
permanganate,  oxalic  acid  and  a  dibasic  acid,  C9H1404,  are  produced  ; 
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the  latter  melts  at  96 — 97°  and  boils  at  170 — 180°  under  12  mm. 
pressure.  This  acid  is  also  formed  by  oxidation  of  pinocarveol,  and 
appears  to  be  identical  with  pinic  acid.  On  this  assumption,  and 
using  "Wagner’s  formula  for  pinene,  nitrosopinene  and  pinylamine  are 
respectively  represented  by  the  expressions 

C=CMex  C=CMex 

CH/  >CMe2  >C:N-OH  and  CH/  >CMe2  >CH*NH2. 
\CH — CH/  M3H — OH/ 

Since  the  reduction  of  pinocarvoxime  yields  not  pinylamine  but  an 
isomeride,  it  follows  that  in  the  replacement  of  the  amino-group  by 
hydroxyl  a  change  in  the  linking  must  have  taken  place.  Hence 
the  following  formulae  are  suggested  for  pinocarveol  and  pinocarvone 
respectively  : 

/ch-c(:ch2)x  .ch-c(:ch2)x 

CH/  >CMe2  \CHOH  and  CH/  >CMe2  >CO. 

XCH - CH/  \CH - CH/ 

The  formation  of  pinic  acid  and  of  cymene  is  then  easily  accounted  for, 
but  it  is  not  obvious  why  the  piceane  ring  of  pinocarvone  does  not 
open  with  formation  of  carvone. 

An  optically  active  pinocarveol  is  contained  in  the  less  volatile 
fraction  of  the  oil  of  Eucalyptus  globulus,  and  is  isolated  by  conversion 
into  the  hydrogen  phthalate  ;  it  boils  at  92°  under  12  mm.  pressure,  has  a 
sp.  gr.  0  9745  and  nD  1*49630  at  20°,  and  [a]D  -52*45°  in  12*75  per 
cent,  ethereal  solution.  With  pbenylcarbimide  it  yields  the  same 
mixture  of  two  compounds  as  does  the  artificial  product.  When 
oxidised  with  chromic  acid  in  acetic  acid  solution,  it  is  converted  into 
a  ketone,  C10H14O,  which  yields  with  semicarbazide  two  semicarbazones,  a 
soluble  substance  melting  at  209 — 210°,  and  an  insoluble,  which 
crystallises  in  needles  melting  and  decomposing  at  320°.  The  oxime 
is  crystalline  and  boils  at  140°  under  20  mm.  pressure. 

[With  Curt  Engelbrecht.] — Carvopinone  is  the  ketone  corresponding 
with  nitrosopinene,  and  is  obtained  when  the  latter  is  digested  with 
oxalic  instead  of  mineral  acids.  It  boils  at  94 — 96°  under  1*3  mm. 
pressure,  and  yields  a  characteristic  semicarbazone,  which  crystallises 
in  prisms  unchanged  at  300°.  The  ketone  cannot  be  re-formed  from 
the  semicarbazone  in  a  pure  state.  With  hydroxylamine,  nitrosopinene 
is  re-formed.  When  reduced  with  sodium  and  alcohol,  an  alcohol  is 
produced  which  on  oxidation  with  chromic  acid  is  converted  into 
pinocamphone. 

If  a  solution  of  nitrosopinene  in  acetic  acid  is  boiled  with  oxalic 
acid  or  with  1  mol.  of  hydrochloric  acid,  it  is  directly  converted 
into  carvone. 

Pinocamphone  has  been  reinvestigated  in  order  to  determine  whether 
all  its  reactions  are  in  accord  with  the  constitution  at  present  assigned 
to  it.  With  bromine,  it  readily  yields  a  dibromide,  C10HuOBr2,  which 
is  crystalline  and  melts  at  118 — 119°. 

When  oxidised  by  1  per  cent,  permanganate  or  chromic  acid  in 
acetic  acid  solution,  a  ketonic  acid,  O10H16O3,  together  with  a  dibasic 
acid,  C10H16O4,  are  produced ;  the  ketonic  acid  is  separated  from  the 
dibasic  acid  by  taking  advantage  of  its  solubility  in  benzene,  and  is 
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shown  by  conversion  into  its  semicar bazone  to  be  identical  with 
a-pinonic  acid.  The  dicar boxylic  acid  melts  at  186 — 187°,  and  is  an 
isomeride  of  camphoric  acid,  since  by  acetyl  chloride  it  is  converted 
into  an  anhydride.  The  course  of  the  oxidation  is  shown  by  the 
following  scheme : 

/CH-CHMe.  .CH-COMe 

CH2<  >CMe2  >CO  CH/  >CMe2 

\CH - CH/  xCH-CH2-C02H 

/CH,CHMe,C02H 
or  — >  CH/  >CMe2 
XCH*C02H 

Pinylamine  can  be  very  simply  prepared  by  reducing  nitrosopinene 
with  zinc  and  acetic  acid,  and,  after  making  alkaline,  distilling  the 
base  in  steam.  It  boils  at  90°  under  12  mm.  pressure,  and  has  a  sp. 
gr.  0  944  and  wD  1*5062  at  15°,  and  a  sp.  gr.  094  and  nD  1*5036  at 
20°.  The  value  of  the  molecular  refraction  indicates  the  presence  oi 
one  ethylene  linking. 

When  oxidised  with  a  one  per  cent,  solution  of  permanganate, 
pinylamine  does  not  yield  pinocarveol,  but  carvopinone  and  a  monobasic 
acid,  C9H1403  (V),  which  forms  crystals  melting  at  89°  and  boils  at 
160 — 170°  under  12  mm.  pressure ;  it  is  not  a  ketonic  acid,  neither  is 
it  readily  oxidised  further  by  chromic  acid.  The  absence  of  pinocarveol 
from  the  oxidation  products  of  pinylamine  affords  further  evidence  for 
the  view  that,  in  the  change  of  pinylamine  into  pinocarveol,  a  dis¬ 
placement  of  the  linking  takes  place. 

[With  Eduard  Isaac.] — Further  attempts  have  been  made  in  order 
to  determine  whether  the  nitro-compound  obtained  from  pinene  is  a 
true  pinene  derivative.  On  reduction  with  zinc  dust  and  acetic  acid, 
a  base,  C10Hl7H,  is  obtained,  identical  with  Pesci’s  aminoterebenthene ; 
it  boils  at  95°  under  12  mm.  pressure,  and  has  a  sp.  gr.  0*9325  and 
nD  1*496  at  19°  for  the  base  prepared  from  c?-pinene,  whilst  the  base 
obtained  from  7-pinene  has  a  sp.  gr.  0*932  and  nD  1*4957  at  20°. 
Both  specimens  of  the  base  are  lsevorotatory.  Methylation  of  the 
base  gives  the  compound  C10H15NMe3I,  which  melts  at  198°. 

When  the  oxalate  of  the  base  is  treated  with  nitrous  acid  and  the 
alcohol  thus  formed  oxidised  with  chromic  acid,  a  compound  with  an 
odour  of  cuminaldehyde  is  produced ;  it  yields  a  semicarbazone 
melting  at  201 — 203°,  and  is  oxidised  by  chromic  acid  to  cumic  acid 
(m.  p.  115°).  From  these  facts  it  is  deduced  that  the  base  aminotere¬ 
benthene  has  the  amino-group  in  the  side-chain,  probably  having  the 

/0H-C(CH2-NH2)^ 

constitution  represented  by  the  formula  CH/  >CMe2  ^CH. 

\CH - : - CH/ 

K.  J.  P.  O. 

Essential  Oil  of  Rue.  Henri  Carette  (J.  Pharm.  Chim.,  1906, 
[vi],  24,  58 — 62.  Compare  Power  and  Lees,  Trans.,  1902,  81,  1585). 
— The  “  summer  oil  of  rue  ”  from  Algeria,  prepared  from  Ruta 
montana,  is  very  similar  to  the  oil  of  rue  prepared  from  Ruta  graveolena, 
solidifying  at  5 — 8°  and  consisting  principally  of  methyl  nonyl 
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ketone.  Algerian  “  winter  oil  of  rue,”  however,  is  obtained  from 
Ruta  bracteo8a,  solidifies  at  -  15°  to  -  18°,  and  consists  almost  entirely 
of  methyl  heptyl  ketone  ;  Corsican  “  oil  of  rue  ”  is  similar,  being  also 
obtained  from  Ruta  bracteosa.  W.  A.  D. 

Correction.  Ossian  Aschan  ( Ber.,  1906,  39,  2596). — In  a 
previous  paper  on  the  terpenes  of  Finnish  pines  and  firs  (this  vol.,  i, 
442),  Pinus  sylvestris  and  P.  abies  were  incorrectly  referred  to  as 
the  Finland  pine  and  the  Finland  fir  respectively ;  it  should  have  been 
the  reverse.  C.  S. 

Swedish  Turpentine  Oil.  Iwan  L.  Kondakoff  and  Iwan 
Schindelmeiser  ( Chem .  Zeit.,  1906,  30,  722 — 723). — From  a  sample 
of  Swedish  turpentine  oil,  the  authors  have  isolated  jo-cymene  and  a 
small  quantity  of  a  hydrocarbon  boiling  at  145°,  which  they  imagine 
to  be  either  styrene  or  toluene.  P.  H. 

Elemi  Resins.  V.  Albert  Vesterberg  (Ber.,  1906,  39, 
2467—2472.  Compare  Abstr.,  1887,  733;  1891,  165  ;  1892,  289, 
290). — From  Manilla  elemi,  Baup  isolated  ( Jahresb .  Chem.,  1851,  528), 
in  addition  to  amyrin,  three  other  crystalline  substances,  brein, 
breidin,  and  bryoidin.  The  author  has  Separated  into  two  substances, 
by  crystallisation  from  benzene,  the  residue  in  the  alcoholic  mother 
liquor  from  which  amyrin  has  been  crystallised.  Of  these  two 
substances,  the  one  forms  colourless,  transparent  tablets,  melts  at 
216 — 217°,  and  appears  to  be  Baup’s  brein  ;  the  other  forms  thick, 
yellow  prisms  and  melts  at  170 — 180°.  Both,  however,  give  the 
same  acetate,  C80H1)g(OAc).2,  which  melts  at  196°,  evolves  hydrogen 
bromide  on  treatment  with  bromine,  and  does  not  give  an  iodine 
number. 

Brein,  C30H48(OH)2  (1),  separates  from  benzene  in  deliquescent 
leaflets  containing  2C6H6,  and  from  alcohol  in  small  prisms,  has  [a]D 
65 ’5°  at  15 ‘5°  in  alcoholic  solution,  gives  a  clear  yellow  liquid  with 
Liebermann’s  cholesterol  reagent,  is  not  affected  by  sodium  and  amyl 
alcohol,  and  is  probably  closely  related  to  amyrin,  although  it  is  not 
identical  with  oxyamyrin.  C.  S. 

Colouring  Matter  in  Saffron.  F.  Decker  (Chem.  Zeit.,  1906, 30, 
705). — The  potassium  or  sodium  salts  of  crocetin  are  obtained  by 
adding  alcoholic  potassium  or  sodium  hydroxide  to  a  solution  of  crocetin 
in  dilute  aqueous  potassium  or  sodium  hydroxide  until  no  further 
precipitate  is  formed  ;  on  warming  the  respective  solutions,  the  pre¬ 
cipitates  dissolve,  and  are  deposited  on  cooling  in  crystalline  form,  the 
potassium  salt  in  nodular  aggregates  and  the  sodium  salt  in  needles. 

P.  H. 

Constitution  of  Tannin.  J.  Dekker  (Ber.,  1906,  39,2497 — 2502). 
— A  specimen  of  commercial  tannin  had  [a]D  +65°;  when  boiled  with 
dilute  sulphuric  acid,  in  one  hour  51*3  per  cent.,  in  two  hours  73‘4 
per  cent.,  and  in  six  hours  74  per  cent,  of  the  tannin  was  converted 
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into  gallic  acicl,  the  resulting  solutions  having  [a]D  +22°,  +7°,  and 
+  6°  respectively. 

The  author  considers  that  tannin  must  be  represented  as  a  deriv¬ 
ative  of  phthalic  anhydride, 

C(0H):C(0H)-C-C0-0  CH-C(OH):C*OH 

C(OH):CH - C - C(OH)-i>CH==CX)H  ; 

this  constitution  is  in  accordance  with'stlie  optical  activity,  the  almost 
complete  hydrolysis  to  gallic  acid,  the  formation  of  diphenylmethane 
on  distillation  with  zinc  dust  (Nierenstein,  Abstr.,  1905,  i,  914),  the 
formation  of  a  hexamethyl  derivative  (Herzig  and  Tscherne,  Abstr., 
1905,  i,  354),  and  the  absence  of  a  carboxyl  group  as  shown  by 
Boettinger  (Abstr.,  1884,  318)  and  by  Walden  (Abstr.,  1899,  i,  212). 

Hexa-acetyltannin  is  formed,  together  with  triacetylgallic  acid,  by 
boiling  tannin  with  acetic  anhydride  and  sodium  acetate ;  it  melts  at 
129°  and  has  [a]D  +  64*4°.  G.  Y. 


Valency  of  the  Oxygen  Atom  in  Xanthyl  Compounds. 
Double  Salts  of  Xanthyl  and  Metallic  Haloids.  Robert  Fosse 
and  L.  Lesage  ( Compt .  rend.,  1906,  142,  1543 — 1545.  Compare 
Abstr.,  1905,  i,  541,  917). — The  author  has  prepared  the  following 
double  salts  of  xanthyl  (xanthonium)  and  metallic  haloids  :  xanthyl 

/O  H 

plcitinichloride ,  PtCl4,2RCl  [where  R  represents  CH(^^4^0-  L  an 

orange  powder  ;  xanthyl  platinibromide,  PtBr4,2RBr,  an  orange-yellow 
precipitate ;  xanthyl  aurichloride,  AuC13,RC1,  microscopic,  yellow 
crystals  ;  xanthyl  auribromide,  AuBr3,RBr,  small,  brick-red  crystals  ; 
xanthyl  uranyl chloride,  U02C12,2RC1,  golden-yellow,  prismatic  crystals; 
xanthyl  uranyl  bromide,  U02Br2,2RBr,  yellow  crystals  ;  xanthyl  ferri- 
bromide,  FeBr3,RBr,  bright  red,  microscopic  crystals;  xanthyl  zinco- 
bromide,  ZnBr2,2RBr,  orange-yellow  crystals  ;  xanthyl  copper  bromide, 
CuBr2,2RBr,  small,  dull  violet  crystals ;  xanthyl  cadmium  bromide, 
CdBr2,2RBr,  small,  yellow  crystals  ;  xanthyl  lead  bromide,  2PbBr2,RBr, 
small,  clear  brown  crystals ;  xanthyl  mercuribromide,  3HgBr2,4RBr, 
golden-yellow  crystals.  M.  A.  W. 


Coeroxene,  its  Derivatives  and  Isologues.  Herman  Decker 
(Annalen,  1906,  348,  210 — 250.  Compare  Baeyer,  Ber.,  1871,4,  555, 
658;  Orndorff  and  Brewer,  Abstr.,  1900,  i,  447  ;  1901,  i,  724;  Laube, 
this  vol.,  i,  598). — The  name  coeroxene  is  proposed  for  the  parent 
CH  C6H3  v 

substance,  \  j  X),  of  coerulein  and  coerulin,  which  become 

c6h4-c-c6h/ 

trihydroxycoeroxonone  and  tetrahydroxycoeroxenol  respectively,  and 
the  names  coeramidine  and  coerthiene  for  the  isologous  cyclic  systems, 


ch-c6h3- 


CH— C6H3- 


>NH  and  |'  \  |  /S,  respectively. 

c6H4-d-ctH/  c6h;-c-c6h/ 

[With  Enos  Ferrario.] — When  treated  with  ammonia  under  cooling 
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with  ice,  coeroxonium  sulphate ,  which  is  prepared  by  the  action  of  sul¬ 
phur  trioxide  on  fluoran  dissolved  in  concentrated  sulphuric  acid  below 

40°,  yields  coeroxonol ,  •  • 6  JL  V  ,  which  is  the  carbinol  base  of 

the  coeroxonium  salts.  This  separates  from  benzene,  ether,  chloro¬ 
form,  acetic  acid,  or  acetone  in  colourless,  strongly  refracting  prisms, 
becomes  violet  when  heated  with  a  solvent,  darkens  at  140 — 160°, 
and  when  quickly  heated  melts  and  decomposes  at  179 — 180°  ;  it  dis¬ 
solves  in  dilute  mineral  acids  to  form  the  blood- red  oxonium  salts,  but 
is  almost  colourless  in  acetic  acid  solution ;  with  dilute  hydrochloric 
acid,  an  equilibrium  is  set  up  between  the  colourless  carbinol,  the 
acid,  and  the  red  oxonium  salt.  When  boiled  with  absolute  alcohol, 
the  carbinol  forms  the  ethyl  ether,  C22H1603,  which  separates  in  small, 
violet,  shimmering  crystals,  melts  at  145 — 146°,  and  is  converted  by 
acids  into  the  oxonium  salts.  The  oxonium  chloride, 

CO— CfiH-v 

I  | - ^>0-01, 

c6h4-oc6h/ 

crystallises  in  red  needles  melting  at  185°;  the  ferrichloride, 

C20HnO2FeCl4, 

melts  at  233°;  the  mercurichloride  melts  and  decomposes  at  228°;  the 
platinichloride,  (C20HuO2)2PtCl6,  commences  to  decompose  at  315°; 
the  bromide,  C20HnO2Br,  forms  red  needles  and  melts  at  about  115°; 
the  tribromide,  C20HnO2Br3,  forms  a  scarlet  precipitate  and  loses 
bromine  in  a  desiccator ;  the  iodide,  C20HuO2I,  melts  at  216°  and  is 
very  sparingly  soluble  ;  the  picrate,  chromate,  and  nitrate  also  were 
prepared. 

3  :  13- Dimethylcoer  oxonium  sulphate  is  formed  by  the  action  of  sul¬ 
phur  trioxide  on  dimethylfluoran  in  sulphuric  acid  solution  ;  the  carbinol 
CO— C  H  Me - v. 

base,  i  A/r»Tx\  n  tt  -^O,  melts  at  152°;  the  ferrichloride, 
C6H4,C(U±l),L/6Jl3Me 

C2.2Hj502FeCl4,  melts  at  160°. 

C(OH)*C6H3— \ 

Coeroxenol,  j  |  /O,  is  prepared  by  the  reduction  of 


c6h4-c-c6h/ 


>0,  is  prepared  by  the  reduction  of 


coeroxonol  in  alcoholic  alkaline  solution,  or  of  coeroxonium  salts  in 


acid  solution  by  means  of  zinc  dust,  stannous  chloride,  or  hydriodie 
acid,  or  by  heating  phenylxanthenecarboxylic  acid  with  concentrated 
sulphuric  acid  at  100°.  It  crystallises  in  yellowish-green  plates,  melts 
at  136°,  dissolves  in  aqueous  alkali  hydroxides  forming  a  red,  in 
acetic  acid  forming  a  yellow  solution  with  yellow  fluorescence,  is 
readily  oxidised  by  air  to  coeroxonol  or  coeroxonium  salts,  and  gives  a 
red  coloration  and  green  fluorescence  in  concentrated  sulphuric  acid. 
The  acetyl  derivative,  C22H1403,  formed  by  reduction  of  coeroxonol  in 
a  solution  containing  acetic  anhydride,  crystallises  in  dark  yellow 
leaflets,  melts  at  212°,  is  not  oxidised  by  air,  and  is  hydrolysed  only 
slowly  by  boiling  alcoholic  sodium  hydroxide. 

Coeroxene,  C20H12O,  formed  by  boiling  coeroxenol  with  hydriodie 
acid  of  sp.  gr.  T6  and  phosphorus,  crystallises  in  yellow  leaflets,  melts 
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at  153°,  is  readily  soluble  in  chloroform,  benzene,  or  light  petroleum, 
forming  solutions  with  intense  yellowish-green  fluorescence,  and  with 
sulphuric  acid  gives  a  red  coloration,  becoming  violet  on  heating ;  it 
is  insoluble  in  aqueous  sodium  hydroxide  and  is  not  oxidised  by  air, 
but  on  treatment  with  arsenic,  nitric,  or  chromic  acid  in  glacial  acetic 
acid  solution  forms  coeroxonium  salts.  It  is  probably  identical  with 
R.  Meyer  and  Saul’s  compound,  formed  by  distilling  fluoran  with  zinc 
dust  (Abstr.,  1893,  i,  220). 

CPh— C6H3 — \ 

[With  Matei  Sassu.] — 10-Phenylcoeroxene,  [  |  /O,  pre- 

c„h4-c-c6h/ 

pared  by  the  action  of  magnesium  phenyl  bromide  on  coeroxonol  ethyl 
ether,  is  orange-red,  melts  at  188°,  at  higher  temperatures  forms  a 
fluorescent  vapour,  gives  an  orange  coloration  with  sulphuric  acid,  and 
is  stable  towards  feeble  oxidising  agents,  but  is  oxidised,  becoming 
scarlet,  by  lead  dioxide  or  chromic  or  sulphuric  acid  in  hot  glacial 
acetic  acid  solution. 


[With  Eduard  Laube.] — 1-Phenoxyanthraquinone,  melting  at  145°, 
is  oxidised  by  sulphur  trioxide  in  sulphuric  acid  solution  at  160 — 180°, 
forming  coeroxonium  sulphate. 

1  -(5-Naphthoxyanthraquinone,  C24HU03,  prepared  by  fusing  /3-naph- 
thol  with  sodium  a-anthraquinonesulphonate  and  potassium  hydroxide 
at  170 — 180°,  forms  small,  yellow  crystals,  melts  at  about  180°,  gives 
with  concentrated  sulphuric  acid  an  olive-green  coloration,  becoming 
scarlet  at  100°,  and  when  heated  with  65 — 70  per  cent,  sulphuric  acid 
at  130 — 150°  is  converted  into  fi-benzocoeroxonium  sulphate,  which  is 
only  sparingly  soluble.  The  ferrichloride, 

CO--C6H3 - s. 


I  |__ - ^OFeCl4, 

c6h4*oc10h/ 

is  obtained  as  a  black,  crystalline  precipitate,  which  melts  and  de¬ 
composes  at  240°,  and  becomes  blood-red  when  heated  with  concen¬ 
trated  sulphuric  acid  at  100°.  The  chloride,  and  nitrate  form  red 
needles  ;  the  iodide  is  obtained  as  a  dark  violet,  crystalline  powder  ; 
the  platinichloride  is  scarlet. 

£0 _ Q  JJ  _ Q 

fi-Benzocoeroxonol,  i  i  ®  A.  i  ,  is  readily  oxidised  by  air ; 

A/gHi’L/^UrlJ’CjoHg 

the  ethyl  ether,  C26H1803,  forms  almost  colourless  crystals  and  melts  at 
193 — 194°.  (3-Benzocoeroxenol,  C24H1402,  is  yellowish-red,  forms  solu¬ 
tions  with  strong  yellowish-red  fluorescence,  and  is  readily  oxidised  by 
air.  The  acetyl  derivative,  C26H1(303,  forms  yellowish-brown  crystals, 
melts  at  206°,  and  is  hydrolysed  on  prolonged  boiling  with  alcoholic 
sodium  hydroxide.  When  reduced  with  concentrated  hydriodic  acid, 
/3-benzocoeroxonium  salts  yield  /3-benzocoeroxene ,  which  is  strongly 
fluorescent  and  is  insoluble  in  aqueous  alkali  hydroxides. 

a- Benzocoeroxonium  sulphate  is  formed  by  oxidation  of  1-a -naphthoxy- 
anthraquinone,  melting  at  275 — 276°.  The  members  of  this  series 


closely  resemble  the  derivatives  of  /3-benzocoeroxene. 

[With  August  Wuersch.]— \-Phenylthioanthraquinone,  C14H702*SPh, 
prepared  by  heating  thiophenol  with  potassium  hydroxide  and  potassium 
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a-antliraquinonesulphonate  at  170°,  crystallises  in  long,  yellow  needles, 
melts  at  185°,  dissolves  in  concentrated  sulphuric  acid,  forming  a  dark 
green  solution,  and  yields  1-hydroxyanthraquinone  when  heated  with 
dilute  alkali  hydroxides.  When  heated  with  70  per  cent,  sulphuric 
acid  at  160°,  it  is  converted  into  the  sparingly  soluble,  dark  violet 
coerthionium  sulphate.  Coerthionium  ferrichloride,  C?0HnOSFeCl4, 
forms  dark  violet  crystals,  melts  and  decomposes  at  227°,  and  is  de¬ 
composed  by  water.  The  colour  of  these  thionium  salts  is  darker  and 
more  intense  than  that  of  the  coeroxonium  salts. 

Qo — 0  jj g 

Coerthionol,  i  1 6  ®  i  ,  crystallises  in  slightly  yellow  prisms, 

^6-tL4*  0(0  hL )  •  L/6rL4 

melts  at  220°,  and  dissolves  in  dilute  acids,  forming  violet  solutions. 
C(OH)-CfiH3— v 

Coerthienol,  |  |  /S,  formed  by  reduction  of  coerthionol,  is 

c6h4-c-c6h/ 

yellow,  dissolves  in  ether  or  alcohol,  forming  a  solution  with  intense 
green  fluorescence,  and  is  readily  oxidised  to  coerthionium  salts. 

[With  Carl  Schenk.] — Coeramidonine  (Damman  and  Gattermann, 
Abstr.,  1902,  i,  795),  melting  at  206°,  is  formed  in  good  yield  by  heat¬ 
ing  o-acridylbenzoic  acid  with  fuming  sulphuric  acid;  it  dissolves  in 
concentrated  sulphuric  acid  to  a  blood-red,  in  glacial  acetic  acid 
to  a  yellow,  or  in  pyridine  to  a  golden  solution.  Coeramidonium 
platinichloride,  C40H24O2N2PtClc,  forms  glistening,  red  crystals 
and  melts  at  260°;  the  picrate,  C2rH1408N4,  forms  red  crystals 
and  melts  at  241°.  The  methosulphate  of  W-methylcoeramidonium, 
formed  by  the  action  of  methyl  sulphate  on  coeramidonine,  crystallises 
in  small,  red  leaflets  and  dyes  cotton  wool  mordanted  with  tannin 
a  brownish-red,  fast  to  soap.  The  picrate,  C2wH1(J08N4,  forms  red 

CO  C6H3  \ 

crystals  and  melts  at  208° ;  the  methiodide,  |  | — ~>NIMeI, 

c6h4-c-c6h/ 

crystallises  in  brownish-red  needles  and  melts  and  evolves  methyl 
iodide  at  218°;  the  nitrate  melts  at  188 — 189°. 


XT  .  CO — C,H3 — NMe 

JN  -Methylcoeramidonol,  i  •  *  .  i  >  formed  by  treatment  of 

t'6H4,C(Orl),C6H4 

the  quaternary  salts  with  sodium  hydroxide,  is  obtained  as  a  volumin¬ 
ous  precipitate,  crystallises  from  alcohol,  and  melts  at  126°.  The  ethyl 
ether  forms  small  plates  and  melts  at  152°;  the  methyl  ether  crystal¬ 
lises  in  small,  deep  brown  leaflets  with  metallic  lustre  and  melts  at 
155°. 


[With  Enos  Ferrario.] — Coeramidonium  salts  are  formed  also  by 
the  action  of  fuming  sulphuric  acid  on  the  acridine  derivatives  de¬ 
scribed  by  Decker  and  Hock  (Abstr.,  1904,  i,  450). 

C(OH)-CeH-x 

[With  Matei  Sassu.] — Coeramidenol,  |  |  )NH,  is  pre- 

c6h-c-c6h/ 

pared  by  reduction  of  coeramidonine  in  acid,  neutral,  or  alkaline  solu¬ 
tion  ;  it  forms  a  dark  red  solution  with  reddish-yellow  fluorescence  in 
ether  or  benzene,  is  soluble  in  aqueous  alkali  hydroxides,  but  insoluble 
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in  dilute  sulphuric  acid,  and  is  readily  oxidised  by  air.  The  acetyl 
derivative,  C22H150.2N,  forms  dark  red  crystals,  melts  at  254°,  has  an 
intense  yellow  fluorescence  in  solution,  and  is  hydrolysed  by  boiling 
aqueous  alkali  hydroxides.  G.  Y. 

A  Reaction  of  some  Acid  Anhydrides.  New  Series 
of  Acids  containing  the  Pyran  Ring.  Robert  Fosse  ( Compt . 
rend.,  1906,  143,  59 — 61). — Dinaphthapyranol  and  xanthydrol  react 
with  certain  acid  anhydrides  with  the  elimination  of  water  and  the 
formation  of  the  corresponding  substituted  acid  ;  thus  dinaphthapyranol 
and  acetic  anhydride  give  dinaphthapyrylacetic  acid  according  to  the 
equation 

O<p10S6>CH-OH  +  CH3*C02H  =  Ho0  +  0<^6>CH-CH2-C02H; 

and  the  following  acids  were  thus  prepared :  dinaphthapyrylacetic 

acid,  O<^10JJ°>CH-CH2  •C02H,  forms  beautiful,  colourless  crystals 
^10^6 

melting  at  194°  and  yields  crystalline  silver,  potassium,  sodium, 
barium,  and  calcium  salts  ;  dinaphthapyrylpropionic  acid, 

O<p10^6>CH-CoH4-CO2H, 
l'io“  c 

forms  colourless  crystals  which  melt  at  197°;  dinaphthapyryl-a- iso- 
butyric  acid,  0<\p13U6^>CH*C3H6*C02H,  forms  colourless  crystals 
melting  at  221°;  dinaphthapyrylisovaleric  acid, 

O<pl0S6>CH-O4H8-CO2H, 

forms  colourless  crystals  which  melt  and  decompose  at  208 — 210°; 
dinaphthapyrylsuccinic  acid,  0<\p1()Il6^>CH *CH (C02H)* CH2' C02H, 
forms  beautiful,  colourless  crystals  which  melt  and  decompose  at 
225 — 230°;  xanthylacetic  acid,  0<^p6^4^CH*CH2'C02H,  crystallises 

'-'6±14 

in  beautiful,  colourless  needles  which  melt  at  1 55*5 — ’156°,  can  be  sub¬ 
limed,  and  is  soluble  in  alcohol  and  slightly  so  in  boiling  water  ;  and 

C  H  v 

xanthylisovaleric  acid,  0<\ncTT4^>CH,C4H8,C02H,  forms  colourless 
crystals  which  melt  at  147 — 150°.  M.  A.  W. 

Stable  Derivatives  of  the  Active  Base  of  the  Extract  of 
Suprarenal  Glands.  Farbwerbe  vorm.  Meister,  Lucius,  & 
Bruning  (D.R.-P.  167317). — When  one  mol.  of  the  active  base  of 
the  suprarenal  glands  is  combined  in  aqueous  solution  with  either 
boric  acid  (1*5  mols.)  or  one  of  its  aryl  derivatives  (phenyl- 
boric  or  m-tolylboric  acid),  a  stable  soluble  salt  is  produced  which,  on 
evaporation,  is  left  as  a  brittle,  vitreous  mass  having  the  composition 
Ci8H27OuN2B3  ;  when  precipitated  with  alcohol,  the  salt  contains  one 
H20  less,  but  both  preparations  have  the  same  physiological  action. 
The  salts  with  phenyl-  and  ra-tolyl- boric  acids  are  pale  yellow  powders 
having  similar  properties.  These  compounds  may  be  heated  to  250° 
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without  decomposition,  and  they  all  give  a  violet  coloration  with  ferric 
chloride,  which  changes  to  green  when  this  reagent  is  added  in  excess. 

G.  T.  M. 

isoConiine  and  the  Synthesis  of  Coniine.  Albert  Ladenburg 
( Ber .,  1906,  39,  2486 — 2491.  Compare  Abstr.,  1893,  i,  442  ;  1897,  i, 
173  ;  Wolffenstein,  Abstr.,  1894,  i,  627  ;  1895,  i,  253 ;  1896,  i,  631). — 
Attempts  to  obtain  tsoconiine  as  an  individual  substance  have  been 
unsuccessful,  but  it  has  undoubtedly  a  higher  rotatory  power  than 
coniine.  The  fact  that  synthetic  coniine  has  a  greater  rotatory  power 
than  the  purest  natural  <Z-coniine  is  probably  due  to  the  presence  of 
isoconiine  in  the  former.  The  author  has  therefore  repeated  his  former 
experiments  and  has  shown  that  synthetic  coniine  is  isomeric  with 
cZ-coniine,  being  identical  with  it  in  most  of  its  properties,  but  having 
a  greater  rotatory  power,  about  4°.  It  boils  at  167°  (corr.)  and  has  a 
sp.  gr.  08472  at  17°  and  0‘8445  at  20°;  the  anhydrous  bitartrate 
melts  at  54 — 55°,  the  hydrochloride  at  221 — 222°,  and  the  anhydrous 
platinichloride  at  174°.  In  order  to  complete  the  synthesis  of 
fZ-coniine  it  is  necessary  to  heat  the  synthetic  product  for  many  hours 
at  290°,  when  pure  d -coniine  is  obtained,  having  [a]D  15 '67°  at  21°. 

The  allylpyridine  required  in  the  synthesis  is  obtained  by  heating 
a-picoline,  aldehyde,  and  water  at  150°  ;  the  resulting  aldol  compound, 
C5Nn4*CH2*CHMe,OH,  is  heated  with  concentrated  hydrochloric  acid 
at  185°,  whereby  a  mixture  of  allylpyridine  and  chloropropylpyridine 
is  obtained,  which  is  reduced  to  7-coniine  by  sodium  and  absolute 
alcohol.  C.  S. 

[ajooMorphine  Salts.]  J.  D.  Riedel  (D.R.-P.  167879.  Compare 
Pschorr,  Abstr.,  1905,  i,  658). — apoMorphine  methobromide,  metho- 
chloride,  and  methonitrate  may  be  produced  by  adding  saturated 
aqueous  solutions  of  potassium  bromide,  chloride,  and  nitrate  respectively 
to  the  syrupy  product  of  the  action  of  methyl  sulphate  on  opomorphine 
in  ethereal  solution  ;  the  methobromide,  which  at  first  is  viscid,  is 
rendered  crystalline  by  dissolving  in  methyl  alcohol  and  precipitating 
from  this  solution  with  acetone.  G.  T.  M. 

Soluble  Double  Salt  of  Sodium  Salicylate  and  Barium  Theo¬ 
bromine.  Aktien-Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P. 
167140). — Two  mols.  of  sodium  salicylate  added  to  a  mixture  of 
sodium  theobromine  (2  mols.)  and  barium  salicylate  (1  mol.)  in 
aqueous  solution  give  rise  to  a  soluble  double  salt  which  separates 
on  concentrating  the  solution  under  diminished  pressure.  G.  T.  M. 


The  Relations  between  Functional  (Reactive)  Groups 
in  Remote  Positions.  Cyclic  Imines.  Edmond  E.  Blaise 
and  Houillon  ( Compt .  rend .,  1906,  142,  1541 — 1543). — The 

existence  of  decamethyleneimine  (compare  Phookan  and  Krafift, 
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Abstr.,  1892,  1180)  affording  evidence  in  favour  of  the  view  that  there 
exists  a  periodicity  in  the  closing  of  heterocyclic  chains,  the  authors 
attempted  to  prepare  octometliyleneimine  by  the  action  of  heat  on 
octomethylenediamine  hydrochloride.  The  product  obtained  by  this 

_ Q 

reaction  was  a  2-butylpyrrolidine,  C4H9*CH<[  ■  _2,  which  has  an 

odour  closely  resembling  that  of  coniceine  and  boils  at  the  same 
temperature  as  i-coniceine  ;  the  platinichloride  melts  at  123°,  the  auri- 
chloride  at  89°,  and  the  carbamide  at  152°.  2-Butylpyrrolidine  pre¬ 
pared  as  above  is  identical  with  the  synthetical  compound  obtained 
from  /3-butyrylpropionic  acid  [8-pro  pyl-lsevulic  acid  or  y-keto-octoic 
acid]  by  the  following  series  of  reactions  : 

o  h  .c<[^2]2-co2h 

u4±i9 

,cn2-yn2 

\NH~CO 


C4H9-C0[CH2]2-C02H 

ch<U 


c4h9 


.[ch2]2-co2h 


AH9‘CH<  2 


-> 


c4h9-ch< 


ch2-ch2 

•NH-CH0 


In  view  of  the  fact  that  octomethylenediamine  hydrochloride  on  heat¬ 
ing  suffers  an  intramolecular  migration  with  the  formation  of  a 
pyrrolidine  base,  the  authors  suggest  that  Phookan  and  Krafft’s 
(loc.  cit.)  decamethyleneimine  is  probably  2-hexylpyrrolidine. 

M.  A.  W. 


Constitution  of  Haemopyrrole.  William  Kuster  [with  Karl 
Haas]  (Annalen,  1906,  346,  1 — 27). — Since  hsematin  on  oxidation 
yields  a  substituted  maleimide,  it  was  to  be  expected  that  hsemo- 
pyrrole  would  yield  an  acid  amide  from  the  nature  of  which  the  con¬ 
stitution  of  haemopyrrole  could  be  deduced.  Recent  investigation  of 
haematic  acid  (Kuster)  appears  to  show  that  haemopyrrole  is  either 
methylpropylpyrrole  or  3  : 4-diethylpyrrole,  or  possibly  a  mixture  of 
the  two. 

The  oxidation  of  haemopyrrole  yielded  no  definite  results,  although 
the  products  resembled  a  di-substituted  maleimide  and  gave  a  barium 
salt  similar  to  barium  methylethylmaleate.  A  crystalline  imide, 
soluble  in  ether  and  melting  at  63°,  was  also  isolated;  methylpropyl- 
maleimide  melts  at  56 — 57°.  Hydrolysis  of  the  imide  yielded  an  oily 
anhydride,  resembling  in  odour  a  disubstituted  maleic  anhydride  ;  but 
the  substance  could  not  be  purified. 

Methylpropylmaleic  anhydride ,  C8H10O3,  is  prepared  by  treating 
ethyl  propylacetoacetate  in  ethereal  solution  with  an  aqueous  solution 
of  potassium  cyanide  and  hydrochloric  acid  ;  the  metbylpropylmalic 
acid  which  is  obtained  by  hydrolysing  the  product  is  then  heated  with 
acetic  anhydride  at  240°;  the  anhydride  is  an  oil  boiling  at  241 — ’242° 
(corr.)  under  760  mm.  pressure  and  has  a  sp.  gr.  1’098  at  15°,  and 
K—  0,0073.  Of  the  corresponding  acid,  which  could  not  be  isolated, 
the  barium,  strontium,  and  calcium  salts  crystallise  in  leaflets  with 
H20 ;  the  copper  salt  and  silver  salts  are  anhydrous  and  amorphous. 
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The  ethyl  ester  prepared  from  the  silver  salt  is  an  oil  decomposing  at 
190°.  An  ammonium  salt  of  the  methylpropylmaleamide, 

_  C8H1603xnT2, 

is  formed  when  dry  ammonia  is  passed  into  an  ethereal  solution  of  the 
anhydride. 

Methylisopropylmaleic  anhydride ,  prepared  similarly  to  the  compound 
last  described  from  ethyl  isopropylacetoacetate,  is  a  pale  yellow  oil. 
boiling  at  240 — 242°.  The  barium  salt  of  the  corresponding  acid, 
C8H10O4Ba,H2O,  crystallises  in  leaflets,  the  copper  and  silver'  salts  are 

CEt*CO 

amorphous.  Xeronic  acid,  was  PrePared  by  distilling 

citraconic  acid  rapidly  at  200° ;  its  boiling  point  was  found  to  be 
239—240°. 

Methylp'opylmaleimide,  prepared  by  heating  the  anhydride  with 
alcoholic  ammonia  at  130°,  crystallises  in  needles  melting  at  56 — 57°. 
The  corresponding  isopropyl  compound  is  prepared  in  a  similar  manner, 
and  is  a  pale  yellow,  crystalline  solid  melting  at  44 — 45°.  Attempts  to 
prepare  the  corresponding  xeronimide  did  not  lead  to  the  formation  of 
a  crystalline  product. 

The  reduction  of  methylpropylmaleic  anhydride  with  zinc  dust  and 
acetic  acid  led  to  the  formation  of  the  fumaroid  methylpropylsuccinic 
acid  (m.  p.  156 — 158°)  ;  reduction  with  sodium  or  aluminium  amalgam 
in  acid  solution  gave  the  same  result.  The  corresponding  methyli so- 
propylsuccinic  acid  is  obtained  from  the  corresponding  anhydride  ;  it 
sinters  at  165°  and  melts  at  171°. 

On  reducing  hsemin  with  hydriodic  acid  in  acetic  acid  solution, 
hsemopyrrole  is  formed  and  isolated  by  distillation  in  steam.  The 
distillate  is  immediately  oxidised  with  chromic  acid,  and  the  product 
isolated  by  extraction  with  ether  after  neutralisation  with  sodium  carb¬ 
onate.  Finally  a  crystalline  substance  containing  nitrogen  was  iso¬ 
lated  ;  it  melted  at  63 — 64°.  The  alkaline  liquor,  which  had  been 
extracted  with  ether,  contained  a  substance  melting  at  93 — 96°  which 
had  all  the  properties  of  haematic  acid.  K.  J.  P.  O. 

3-Benzoylpicolinic  Acid.  Alfred  Kirpal  ( Monatsh .,  1906,  27, 
371 — 377.  Compare  Bernthsen  and  Mettegang,  Abstr.,  1887,  737 ; 
Meyer,  this  vol.,  i,  358). — 3 -Be nzoylpicolinamide, 
COPh-C5NH3*CO-NH2, 

is  formed  from  the  acid  by  treatment  with  thionyl  chloride  and  care¬ 
ful  addition  of  the  resulting  acid  chloride  to  strongly  cooled,  aqueous 
ammonia;  it  crystallises  in  quadratic  plates,  melts  at  175°,  and  is 
hydrolysed  only  slowly  by  boiling  water.  2-Amino-Z-benzoylpyridine, 
NH2'C5NH3'COPh,  prepared  by  the  action  of  bromine  on  the  amide  in 
sodium  hydroxide  solution,  crystallises  in  yellow  needles,  melts  at 
145°,  and  when  boiled  with  sodium  nitrite  in  dilute  sulphuric  acid 
solution  yields  2-hydroxy -3-benzoylpyridine,  OH*C5NH3’COPh ;  this  is 
formed  also  by  heating  2-hydroxynicotinyl  chloride  with  benzene  and 
aluminium  chloride.  It  crystallises  in  colourless  needles,  melts  at 
149°,  and  gives  a  rose  coloration  with  aqueous  ferric  sulphate. 

2-Hydroxynicotinyl  chloride,  OH*C6NH3,COCl,  prepared  by  the  action 
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of  thionyl  chloride  on  the  acid,  crystallises  in  short,  yellow  needles, 
melts  and  decomposes  at  225°,  and  loses  hydrogen  chloride,  forming  the 
anhydride ,  on  prolonged  heating  at  100°. 

Methyl  2-hydroxynicotinate,  C6H403NMe,  prepared  by  the  action  of 
methyl  alcohol  on  the  acid  chloride  or  by  boiling  the  acid  with  methyl 
alcohol  and  a  few  drops  of  concentrated  sulphuric  acid,  crystallises  from 
benzene  in  colourless  needles  and  melts  at  153°.  G.  Y. 

Formation  and  Decomposition  of  the  Indole  Nucleus  by  the 
Catalytic  Action  of  Nickel.  Orkste  Carrasco  and  Maurice 
Padoa  (Atti  R.  Accad.  Lincei ,  1906,  [v],  15,  i,  699 — 703.  Compare 
this  vol.,  i,  530). — At  temperatures  up  to  about  200 — 250°,  and 
in  presence  of  hydrogen,  finely-divided  nickel  acts  as  a  hydrogenating 
agent,  whilst  at  higher  temperatures  the  same  catalytic  agent  tends 
towards  dehydrogenation,  even  when  hydrogen  itself  is  present. 

Thus,  when  a  mixture  of  hydrogen  and  indole  vapour  is  passed  over 
reduced  nickel  maintained  at  about  200°,  the  indole  undergoes  reduc¬ 
tion  and  loses  a  carbon  atom,  forming  o-toluidine.  Under  similar  con¬ 
ditions,  2-methylindole  also  yields  o-toluidine,  the  changes  being 
probably  represented  by  the  scheme  : 

°«tI‘<NH>C5Ie  °«H4<NHEt  CHs-06H,-NH2 

On  the  other  hand,  when  the  vapour  of  methyl-o-toluidine  is  passed 
over  finely-divided  nickel  heated  at  300 — 330°,  it  undergoes  de-metbyl- 
ation  and  gives  rise  to  indole  ;  no  indoline  is  formed  in  this  reaction. 

T.  H.  P. 

Preparation  of  Indoxyl  and  its  Homologues.  Leon  Lilienfeld 
(D.R.-P.  166447). — The  aromatic  glycines  when  condensed  with  the 
alkali  hydroxides  furnish  only  a  very  poor  yield  of  indoxyl.  An 
intimate  mixture  of  potassium  glycinate  with  dry  potassium  hydroxide 
and  calcium  hydroxide  or  magnesia  is  heated  at  150 — 300°  in  a 
current  of  ammonia.  The  yield  of  indoxyl  is  in  this  way  increased 
from  10  to  35  or  40  per  cent.,  depending  on  the  way  in  which  the  gas 
is  introduced  into  the  fused  mass ;  the  more  intimate  the  mixing  the 
higher  the  yield.  G.  T.  M. 

Preparation  of  Indoxyl.  Badische  Anilin- &Soda-Fabrik(D.U.-P. 
168292) . — A nthranilodiacetic  acid, 

C0,H-C6H4*N(CH2-C02H)2, 

is  heated  for  twelve  hours  with  strong  sodium  hydroxide  solution,  the 
mixture  then  diluted  considerably,  and  oxidised  by  a  current  of  air 
until  the  green  colour  of  the  indigotindiacetic  acid, 

C6H4<n?CH2-C02H)^C,C^N^CH2-C02H)'>C6H^ 
changes  to  the  yellowish-red  tint  of  isatinacetic  acid, 

co<c°h*>n*  ch2'  co2h. 

The  last  of  these  compounds  is  converted  into  phenylglycine-o-carb- 
oxylic  acid  when  the  solution  is  evaporated,  the  product  separating  in 
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the  form  of  its  sodium  salt,  which  can  be  used  in  preparing  indoxyl 
and  indigotin.  G.  T.  M. 

Constitution  of  the  Indole  Group  in  Albumin.  III. 
Oxidation  of  Tryptophan  to  Indole-3-aldehyde.  Alexander 
Ellinger  ( Ber .,  1906,  39,  2515 — 2522.  Compare  Abstr.,  1904,  i,  639  ; 
1905,  i,  827). — It  follows  from  the  constitution  of  Nencki’s  scatole- 
acetic  acid  (indole-3-propionic  acid)  that  tryptophan  must  be  scatole- 

3-a-aminopropionic,  NH<^^^^>C*CH2*CH(N  H2)‘C02H,  or  scatole- 

3-/?-aminopropionic  acid,  NH<\S|^^C*CH(NH2)*C1I2,C02H. 
When  oxidised  by  Hopkins  and  Cole’s  method  (Abstr.,  1903,  i,  590), 
tryptophan  yields  indole-S-aldehyde,  N  H<d_  C  •  C 0 II,  which  crys¬ 
tallises  in  colourless  plates,  melts  at  195°,  and  when  heated  with  20 
per  cent,  sulphuric  or  hydrochloric  acid  forms  a  red  dye ;  this 
crystallises  in  needles,  melts  at  about  175°,  and  gives  a  characteristic 
absorption  spectrum  resembling,  but  not  identical  with,  that  of  the 
scatole  dye  from  urine.  The  aldehyde  interacts  with  hippuric  acid, 
sodium  acetate,  and  acetic  anhydride,  forming  an  azlactone  (compare 
Erlenmeyer,  jun.,  Abstr.,  1902,  i,  595),  and  when  oxidised  with  per¬ 
manganate  in  alkaline  solution  yields  indole-3-carboxylic  acid. 

The  action  of  chloroform  and  potassium  hydroxide  in  alcoholic 
solution  on  indole  leads  to  the  formation  of  indole-3-aldehyde  and 
3-chloroquinoline  (Edinger,  Abstr.,  1897,  i,  103),  which  boils  at  141° 
under  15  mm.  pressure  and  yields  an  aurichloride ,  C9'NH6C1,HAuC14, 
melting  at  173°.  G.  Y. 

Action  of  Formaldehyde  (Methanal)  on  Tetrahydroquinoline. 

It.  A.  Weerman  {Rec.  trav.  chivi.,  1906,  26,  260 — 270).-— Form¬ 
aldehyde  and  tetrahydroquinoline  readily  condense  at  the  ordinary 
temperature  or  on  warming  to  form  a  yellow  oil  which  probably  con¬ 
tains  the  ciminoalcohol,  C9NH10'CH2‘OH,  for  on  treatment  with 
hydrogen  cyanide  it  yields  the  nitrile,  C9NH10'CH2*CN,  in  the  form  of 
a  colourless,  thick  oil,  which  boils  at  193 — 195°  under  7  mm. 
pressure,  and  is  saponified  by  means  of  an  alcoholic  solution  of  sodium 
hydroxide  to  form  tetrahydroquinolinoacetavii.de,  C9NH10"CH2*CONH2, 
which  crystallises  from  alcohol  in  white  needles  melting  at  153 — 154°. 
Tetrahydroquinolinoacetonitrile  can  also  be  prepared  by  the  method  of 
Knoevenagel  (Abstr.,  1904,  i,  989),  by  heating  a  mixture  of  tetra¬ 
hydroquinoline,  formaldehyde,  and  sodium  hydrogen  sulphite,  and 
treating  the  resulting  crystalline  acid  with  potassium  cyanide. 

If  the  yellow  oil  obtained  by  the  condensation  of  tetrahydro¬ 
quinoline  and  formaldehyde  is  kept,  it  becomes  crystalline,  and  the 
chief  product  is  di-\-tetrahydroquinolylmethane,  CH2(C9NH10)2,  which 
crystallises  from  ether  or  light  petroleum  in  large,  rhombic  prisms 
melting  at  61 — 62°,  and  is  converted  by  the  action  of  mineral  acids 
into  the  isomeride  di-6-tetrahydroquinolylmetha?ie,  CH2(C91SH10)2 ;  this 
base  crystallises  from  ether  or  absolute  alcohol  in  yellow  needles, 
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and  melts  at  130®,  the  hydrochloride,  C19H22N2,2HC1,  melts  and 
decomposes  at  255°,  and  the  benzenemlphonyl  derivative, 

crystallises  from  alcohol  or  acetone  in  needles  and  melts  at  185 — 186°. 
In  addition  to  ditetrahydroquinolyl methane  there  is  also  formed  a 
small  quantity  of  a  third  isomeride,  C19H221S[2,  which  is  sparingly 
soluble  in  ether  and  forms  thin,  prismatic  needles,  which  melt  at  120° 
and  yield  formaldehyde  when  heated  with  dilute  sulphuric  acid  ;  its 
constitution  is  at  present  undetermined.  M.  A.  W. 


Quinolinic  Esters.  Alfred  Kirpal  ( Monatsh .,  1906,  27, 

363 — 369.  Compare  Abstr.,  1900,  i,  51  ;  1901,  i,  227 ;  Wegscheider, 
Abstr.,1898,i,  30). — The  mother  liquor  from  the  preparation  of  2-methyl- 
3-hydrogen  quinolinate  by  the  action  of  methyl  alcohol  on  the  anhydride, 
contains  a  very  small  quantity  of  3-methyl-2-hydrogen  quinolinate, 


‘Us  crystallises  from  benzene  in  colourless,  trans- 

parent,  rhombic  plates  \a  :  b  :  c  =  05928  : 1  :  0*5869],  melts  at  106°,  and 
decomposes,  forming  carbon  dioxide  and  ethyl  nicotinate,  at  120°.  It 
is  readily  soluble  in  the  ordinary  solvents,  is  hydrolysed  only  very 
slowly  by  boiling  water,  and  forms  a  copper  salt  crystallising  in  violet- 
blue  prisms  and  closely  resembling  copper  nicotinate.  A  table  is  given 
showing  the  reactions  of  picolinic  and  nicotinic  acids  and  of  3-methyl 
2-hydrogen  and  2-methyl  3-hydrogen  quinolinates  with  a  number  of 
metallic  salts. 

3-Methyl  2-hydrogen  quinolinate  dissolves  in  concentrated  aqueous 
ammonia,  forming  ammonium  Z-quinolinamate , 
NH2«C0'C5NH3'C02NH4 ; 

the  acid,  C^H^OgN^  crystallises  in  colourless  prisms  and  melts  at  160°, 
losing  ammonia  and  forming  quinolinimide,  melting  at  230°.  G.  Y. 


1 : 3  :0-Trinitro-7-methylacridone.  Salvatore  Cuttitta  ( Gazzetta , 
1906,30,  i,  325 — 332). — 2-o-Nitro-p-loluidino-Z  :b-dinitrobenzoic  acid, 
C02H*C6H2(N02)2,NH,CfiH3Me*N02,  prepared  by  the  action  of  alcoholic 
ammonia  on  a  mixture  of  2-chloro-3  :  5-dinitrobenzoic  acid  (1  mol.)  and 
o-nitro-jo-toluidine  (1  mol.),  crystallises  from  aqueous  alcohol  with 
2^H20  in  shining,  lemon-yellow  plates  melting  at  232°  and  dissolves 
sparingly  in  water  or  acetic  acid  and,  to  a  less  extent,  in  benzene. 
The  ammonium  salt  forms  golden-yellow  laminae  melting  at  220°  and 
dissolves  in  water,  benzene,  alcohol,  or  xylene.  The  sodium  salt 
(  +  2£H20)  forms  small,  orange-red,  triclinic  crystals  [F.  Ranfaldi : 
a:b:c=  1*52579  : 1  :  0*94494  ;  a  =  76°ll';  /3  =  81°27';  y  =  93°29'], 

readily  soluble  in  water  or  alcohol.  The  pyridine  salt, 
C14H10O8N4,C5NH5, 

separates  from  alcohol  in  shining,  brick-red,  triclinic  crystals  with 
blue  reflex  [F.  Ranfaldi  :  a  :b  \c  —  1*35414  :  1  :  1*09430  ;  a  =  87°16' ; 
/?«=76°36';  y  =  92°14'6"],  which  melt  at  200°  and  dissolve  sparingly 
in  benzene  or  water. 

1:3:  6  -  Trinitro- 7 -methylacridone, 

ch:ch - c-nh-c-C(M)2):ch 

CMe:C(N02)-C-C0-C*CH=C(N02)  ’ 

“3  b 
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prepared  by  the  action  of  concentrated  sulphuric  acid  on  2-o-nitro-^j- 
toluidino-3 : 5-dinitrobeozoic  acid,  crystallises  from  acetic  acid  in 
shining,  yellow  plates  melting  at  320°  and  dissolves  sparingly  in 
benzene  or  ether  and  readily  in  xylene.  Its  sodium  salt  ( +  2|H20) 
crystallises  from  alcohol  in  minute,  carmine  needles  soluble  in  sodium 
carbonate  solution  and  is  decomposed  by  water  in  the  cold  ;  on  heating, 
it  deflagrates  violently.  T.  H.  P. 


Transformations  of  the  Quaternary  Ammonium  Hydr¬ 
oxides  of  Acridylpropionic  Acid.  Cabl  Schenck  (Ber.,  1906, 
39,  2424 — 2427.  Compare  Decker  and  Hock,  Abstr.,  1904,  i,  450, 
620). — 5-Acridyl-/3-propionic  acid  (Volpi,  Abstr.,  1893,  i,  350)  becomes 
brown  and  melts  at  310°,  and  loses  carbon  dioxide  when  heated  with 
zinc  chloride  at  250°.  The  methyl  ester,  Cl7H1502N,  formed  by  boiling 
the  acid  with  hydrogen  chloride  in  methyl-alcoholic  solution,  melts  at 
95°,  is  hydrolysed  slowly  by  boiling  aqueous  sodium  hydroxide,  and 
forms  salts  which  are  decomposed  by  water.  The  iodide  forms  orange 
needles  and  melts  and  decomposes  at  205°;  the  picrate,  023^18^9^4, 
crystallises  in  glistening,  yellow  plates  and  melts  at  222°.  When 
heated  with  methyl  sulphate  at  120°,  the  W-atom  of  the  methyl  ester 
is  methylated  and  the  resulting  base  forms  a  quaternary  methosul- 
phate  ;  this  yields  a  quaternary  picrate,  C24H20O0N4,  which  crystallises 
from  alcohol,  melts  at  210°,  and  is  not  decomposed  by  water,  alcohol, 
or  sodium  hydrogen  carbonate. 

Ethyl  5 -acrid yl-/3- propionate,  C18H1702N,  crystallises  in  long  needles, 
melts  at  83°,  and  is  more  readily  hydrolysed  than  the  methyl  ester  ; 
the  picrate,  C24H20O9N4,  melts  at  192°. 

The  hydrolysis  of  the  quaternary  salts  of  the  methylacridylpropionic 
esters  by  means  of  aqueous  sodium  hydroxide  leads  to  the  formation  of 


C  H  CH 

the  colourless,  crystalline  lactone ,  NMe<[  ®  4^>C<^ 

CGtl4 


•CIL 
1 


which 


2  Y-“2 

O - CO  5 

is  soluble  in  ether,  benzene,  or  alcohol,  and  readily  dissolves  in  water 
or  dilute  alkali  hydroxides,  changing  into  the  yellow,  fluorescent 


betaine, 


C - ^ - ch2-ch2 

C6H4y  I  /G'6H4  I  ;  the  hydrochloride, 

ATMeA _ CO 


formed  by  dissolving  the  lactone  in  hot  dilute  hydrochloric  acid, 
crystallises  in  rosettes  and  melts  and  decomposes  at  260°. 

A  base,  which  may  be  diacridylethane,  is  formed  together  with 
acridylpropionic  acid  by  fusing  diphenylamine  with  succinic  acid  ;  it 
forms  yellow  crystals,  melts  at  about  92°,  gives  a  yellow,  fluorescent 
solution  with  concentrated  sulphuric  acid,  and  forms  reddish- violet 
salts  with  mineral  acids ;  the  picrate  melts  at  113 — 114°.  G.  Y. 


Derivatives  of  5-Phenylacridine.  III.  5-p-Bromophenyl- 
acridine.  Albeht  E.  Dunstan  and  James  A.  Stubbs  {Ber.,  1906, 
39,  2402 — 2404.  Compare  Dunstan  and  Oakley,  this  vol.,  i,  383). 
— 5-jo-Bromophenylacridine,  C13HgN,C(3H4Br,  prepared  by  heating 
/>bromobenzoic  acid  with  diphenylamine  and  zinc  chloride  at 
220 — 230°,  forms  greenish-yellow,  prismatic  crystals,  melts  at  234°, 
and  dissolves  in  benzene,  toluene,  xylene,  or  acetic  acid,  less  readily  in 
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methyl  or  ethyl  alcohol,  forming  fluorescent  solutions.  The  chromate, 
(C19H12NBr)2,H2Cr04,  the  yellow  platinichloride, 
(C19H12NBr)2,H2PtCle, 

the  hydrochloride ,  which  crystallises  in  green  leaflets  and  melts  at 
267°,  and  the  nitrate,  which  forms  olive-green  leaflets  and  melts  at 
172°,  were  prepared.  The  methiodide,  C20H15NBrI,  prepared  by  the 
action  of  methyl  iodide  on  the  acridine,  forms  small,  dark  red  crystals 
and  melts  and  decomposes  at  240°.  G.  Y. 

Conversion  of  o-Nitro-  and  o^-Dinitro-benzyl  Chlorides  into 
Acridine  Derivatives.  Carlo  Baezner  and  J.  Gueorguieff  ( Ber ., 
1906,  39,  2438 — 2447.  Compare  Baezner,  Abstr.,  1904,  i,  928). — 
The  acetyl  derivative  of  10-amino-l  *.  2-phenonaphthacridine,  C19H14ON2, 
crystallises  in  yellow  needles,  melts  at  267°,  and  dissolves  in  alcohol, 
forming  an  orange-yellow  solution  with  violet  fluorescence;  the  hydro - 
chloride  is  yellow ;  the  platinichloride ,  (Cl7H12N2)2,H2PtCl6,  forms 
reddish-brown  crystals ;  the  zincichloride,  (Cl7H12N2),H2ZnCl4,  forms 
slender,  red  needles ;  the  chromate  is  brownish-red  and  is  insoluble. 
In  solution  the  salts  are  yellow  and  have  a  green  fluorescence. 

C  JT 

10-Hydroxy-l  :  2 -phenonaphthacridine,  OH*C6H3<^^_^>C10H6, 

formed  by  heating  the  9-amino-compound  with  10  per  cent,  sulphuric 
acid  in  a  sealed  tube  at  200 — 210°,  crystallises  from  nitrobenzene  in 
small,  yellow  needles,  melts  at  about  300 — 301°,  is  soluble  in  aqueous 
alkali  hydroxides,  and  dissolves  in  concentrated  sulphuric  acid  or  alcohol, 
forming  a  yellow  solution  with  green  fluorescence.  The  hydrochloride, 
Cl7H12ONCl,  and  the  sodium  salt,  Cl7H10ONNa,  are  described.  The 
acetyl  derivative,  C19H1302N,  crystallises  in  white  needles,  melts  at 
160°,  and  has  a  violet  fluorescence  in  alcoholic  solution.  The  benzoyl 
derivative,  C.24H1502N,  crystallises  in  small,  yellow  needles,  melts  at 
1 86*5 — 187°,  and  dissolves  in  concentrated  sulphuric  acid,  forming 
a  solution  with  green,  in  alcohol  forming  a  solution  with  violet, 
fluorescence. 

1 0- Amino-5  -hydroxy- 1 : 2-phenonaphthacridine, 

C  H 

nh2-o6h3<]i_>c10h5-oh, 

is  formed  together  with  a  brownish-red  substance,  which  is  insoluble  in 
aqueous  alkali  hydroxides,  by  the  action  of  stannous  chloride  and  con¬ 
centrated  hydrochloric  acid  on  2  :  4-dinitrobenzyl  chloride  and  2  :  7-di¬ 
hydroxy  naphthalene  ;  it  crystallises  from  nitrobenzene  in  small, 
orange-yellow  needles,  melts  at  180°,  and  dissolves  in  benzene  or 
toluene,  forming  a  yellow  solution  with  bluish-green,  in  alcohol 
forming  an  orange-red  solution  with  green  fluorescence,  or  in  mineral 
acids  forming  red  solutions.  The  hydrochloride,  Cl7H13ON2Cl,  dyes 
cotton- wool  mordanted  with  tannin  orange-brown.  The  acetyl  deriv¬ 
ative,  NHAc*Ol7H9N*OH,  crystallises  from  nitrobenzene  in  small, 
yellow  needles,  melts  at  283 — 285°,  and  dissolves  in  aqueous  alkali 
hydroxides.  The  dibenzoyl  derivative,  O31H20OsN2,  forms  small,  bronze- 
yellow  needles,  melts  at  212 — 216°,  is  insoluble  in  aqueous  alkali 
hydroxides,  and  forms  solutions  in  organic  solvents  with  green  to  violet- 
blue  fluorescence. 
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5  :  10-Dihydroxy-l  :  2 -phenonaphthacridine,  formed  by  heating 
10-amino-5-hydroxy-l  :  2 -phenonaphthacridine  with  10  per  cent,  sul¬ 
phuric  acid  in  a  sealed  tube  at  1 90 — 205°,  is  soluble  only  in  aqueous  alkali 
hydroxides  ;  the  dibenzoyl  derivative,  C31H1904N,  melts  at  198 — 201°. 

5  : 10-Dianiino-l  :  2-phenonaphthacridine, 

C  H 

nh8-c„h3<^_>c10h5-nh2, 

formed  together  with  10-amino-5-hydroxy-l  :  2-phenonaphthacridine 
from  2  :  4-dinitrobenzyl  chloride  and  7-acetylamino-2-naphthol,  crystal¬ 
lises  in  light  brown  needles,  melts  at  180°,  forms  fluorescent  solutions, 
and  dyes  cotton-wool  mordanted  with  tannin  brownish-red. 

[With  A..  Gardiol.] — i-Hydroxy-l  :  2-phenonaphthacridine , 

C  H 

c«h<<4J>c10iis-oh, 

formed  from  o-nitrobenzyl  chloride  and  2 : 6-dihydroxynaphthalene, 
melts  at  212°,  is  readily  soluble  in  nitrobenzene,  glacial  acetic  acid, 
or,  forming  a  yellow  solution,  in  dilute  sodium  hydroxide.  The  hydro¬ 
chloride ,  Cl7H12ONCl,  was  analysed. 

10- Amino- i -hydroxy - 1  :  2-phenonaphthacridine , 

C  IT 

nh2-c6h3<^_>cI0hs-oh, 

formed  from  2  :  4-dinitrobenzyl  chloride  and  2  :  6-dihydroxynaphthalene, 
crystallises  from  nitrobenzene  in  microscopic,  yellowish-brown  needles 
and  melts  at  218 — 220°.  The  hydrochloride,  Cl7H12ON2,HCl,  melts  at 
168°.  The  acetyl  derivative  melts  at  263°. 

10-Amino-l-methoxy-l  :  2-phenonaphthacridine , 

NH2-C,H3<?f>CI0H5-OMe> 

is  formed  from  2  :  4-dinitrobenzyl  chloride  and  2-hydroxy -3-methoxy- 
naphthalene,  which  is  prepared  by  the  action  of  methyl  sulphate  on 
2  :  3-dihydroxynaphthalene,  crystallises  in  white  needles,  melts  at  65°, 
and  boils  at  about  285°.  The  condensation  product  is  isolated  as  the 
acetyl  derivative,  C20H16O2N2,  which  melts  at  187°,  and  on  hydrolysis 
with  concentrated  hydrochloric  acid  yields  the  free  base.  This  melts 
at  137°,  gives  an  orange-brown  coloration  and  green  fluorescence  with 
concentrated  sulphuric  acid,  dissolves  in  ether  or  hot  alcohol,  forming 
a  solution  with  green  fluorescence,  and  yields  a  hydrochloride  melting 
at  212°.  G.  Y. 

Existence  of  isoPyrophthalone.  Alexander  Eibner  and 
M.  Lobering  ( Ber .,  1906,  39,  2447 — 2450.  Compare  Abstr.,  1903, 
i,  644  ;  1904,  i,  921  ;  von  Huber,  Abstr.,  1903,  i,  576). — Pyrophthal- 
one,  obtained  from  phthalic  anhydride  and  a-picoline  at  200°,  melts 
when  pure  at  287° ;  the  sodium  derivative,  C14Hg02NNa,  is  not  de¬ 
composed  by  water  and  separates  from  a  concentrated  aqueous  solution 
in  a  felted  mass  of  red  needles.  The  bromotribromide,  C14H802NBr4, 
forms  thick,  orange-yellow  prisms,  and  is  converted  by  alcohol,  water, 
and  ammonia  at  the  ordinary  temperature  into  monobromopyro- 
phthalone,  C14H802NBr,  which,  obtained  also  by  brominating  pyro- 
phthalone  in  glacial  acetic  acid,  or  the  sodium  derivative,  crystallises 
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in  colourless  leaflets,  melts  at  157°,  and  is  changed  into  pyro- 
phthalone  by  prolonged  boiling  with  alcohol  and  water  or  ammonia. 
Anilpyrophthalone ,  C20H14ON2,  prepared  in  benzene  solution  with 
aluminium  chloride  as  condensing  agent,  separates  from  alcohol  in 
felted,  red  needles,  melts  at  185°,  and  is  decomposed  by  hydrochloric 
acid ;  with  phenylhydrazine  it  yields  pyrophthcilone  phenylhydrazone, 
C20Hi5ON3,  which  forms  reddish-brown  needles  and  melts  at  215°. 

Yon  Huber’s  “  isopyrophthalone,”  obtained  from  phthalyl  chloride 
and  a-picoline  and  melting  at  280°,  yields  a  monobromide  and  an  anil 
identical  with  the  preceding  compounds,  and  is  therefore  impure 
pyrophthalone.  From  phthalyl  chloride  and  a-picoline  in  benzene 
solution  the  authors  have  obtained  pyrophthalone  in  the  pure  state, 
melting  at  287°.  C.  S. 


Action  of  Hydroxylamine  on  Ethyl  Dimethylpyronedi- 
carboxylate.  F.  Carlo  Palazzo  ( Gazzetta ,  1906,  36,  i,  596 — 611. 
Compare  Abstr.,  1904,  i,  762). — The  author  shows  that  the  constitu¬ 
tion  proposed  by  him  ( loc .  cit.)  for  the  compound  C7H904N,  obtained 
by  the  action  of  hydroxylamine  on  ethyl  dimethyl  pyronedicarboxy late, 

N - CMe 

is  erroneous,  the  true  constitution,  0<[  '  ,  being  that  of 

C(OH).C*CC2Iiit 

ethyl  5-hydroxy-3-methylisooxazole-4  carboxylate. 

The  action  of  benzylhydroxylamine  on  ethyl  dimethylpyronedi- 
carboxylate  differs  from  that  of  hydroxylamine,  and  gives  rise  to  ethyl 
l-benzyloxy-2  :  §-dimethyl-4-pyridone-3  :  5 -dicar boxylate, 

CH  Ph*0*N<C^^e'^^^2^'>C0 

u  ^CMe:C(C02Et)^u’ 

which  crystallises  from  ethyl  acetate  in  white,  feathery  needles  and 
melts  at  138°.  On  boiling  with  a  dilute  mineral  acid,  this  compound 
is  transformed  into  \-hydroxy-2  :  Q -dimethyl-4- pyridone-Z  :5-dicarboxylic 
acid,  which  crystallises  from  alcohol  in  slender,  white  needles  melting 
and  decomposing  at  245°,  and  gives  an  intense,  blood-red  coloration 
with  ferric  chloride.  T.  H.  P. 


Nitration  of  ra-Diarylsulphondiamides.  Aktien-Gesell- 
schaft  fur  Anilin-Fabrikation  (D.R.-P.  166600). — The  wi-diarylsul- 
phondiamides  are  readily  nitrated  with  warm  dilute  nitric  acid,  the 
reaction  being  accelerated  either  by  efficient  stirring  or  by  the  addition 
of  an  inert  solvent  for  the  diamide.  The  nz-diarylsulphondiamides  are 
prepared  from  the  m-diamines  by  treating  these  bases  (1  mol.)  with  the 
arylsulphonic  chloride  (2  mols.)  in  the  presence  of  aqueous  sodium 
carbonate. 

s-Ditoluene-p-sulphonyl-m-phenylenediamine,  which  is  obtained  in 
white  crystals  melting  at  172°,  yields  4-nitro-s-ditoluene-ip-8ulphonyl- 
m-phenylenediamine,  a  brownish-yellow,  crystalline  substance  melting  at 
169°. 

6-Nitro-s-ditoluene-p-8ulphonyl-2  : 4-tolylenediamine, 

N  02  •  C6H2Me(NH  •  S02-  C7H7)2, 
forms  yellow  crystals  and  melts  at  210°. 

4-Chloro-s-ditoluene-\)-8ulphonyl-m-phenylenediamine, 

C9H8C1(NHS02-C7H7)2, 
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separates  in  white  prisms  melting  at  215°,  and  yields  4-chloro-Q-nitro-s- 
ditoluene-p-mlphonyl-m-phenyhnediamine,  which  crystallises  in  yellow 
prisms  and  melts  at  196°. 

s-Dibenzenesulphonyl-2  :  \-tolyhnediarnine  crystallises  in  white  needles 
melting  at  191°;  its  mtfro-derivative  is  obtained  in  yellow  prisms  and 
melts  at  185°.  G.  T.  M. 

A  New  Method  of  Preparation  and  the  Properties  of 
Quaternary  Hydrazines.  Hartwig  Franzen  and  F.  Zimmermann 
(Ber.,  1906,  39,  2566 — 2569). — Diphenyldibenzylhydrazine, 
C7H7-NPh*NPh-C7H7, 

obtained  by  boiling  diphenyldibenzyltetrazone  with  xylene,  is  a  faintly 
yellow  oil  which  boils  at  181 — 181*5°  under  19  mm.  pressure,  forms  an 
unstable  hydrochloride ,  C26H24N,2HC1,  which  crystallises  in  white 
needles  and  melts  at  215*5°,  and  is  decomposed  by  boiling  2A- 
sulphuric  acid  into  aniline,  benzylaniline,  and  benzaldehyde. 

Diphenyldimethyltetrazone  is  decomposed  in  boiling  xylene,  forming 
ammonia  and  phenyl  fsocyanide.  C.  S. 

Acetylated  Indophenols.  Aktien-Gesellschaft  fVr  Anilin- 
Fabrikation  (D.R.-P.  168229). — The  acetylated  indophenol, 

N  H  Ac*  C6H4*  N :  C6H3Me :  O, 

obtained  by  oxidising  an  alkaline  solution  of  p-aminoacetanilide  and 
o-cresol  with  sodium  hypochlorite,  is  a  reddish-brown  powder,  very 
soluble  in  alcohol,  which  crystallises  from  hot  water  in  brick-red 
needles.  A  similar  compound  is  obtained  when  phenol  is  substituted 
for  o-cresol.  When  these  substances  are  warmed  with  aqueous  sodium 
sulphide  they  are  simultaneously  hydrolysed  and  reduced  to  leuco- 
derivatives.  G.  T.  M. 

Action  of  Sulphuryl  Chloride  on  Pyrazole.  Girolamo  Mazzara 
and  Alessandro  Borgo  ( Atli  R.  Accad.  Lincei,  1906,  [v],  15,  i, 
704 — 710). — The  action  of  sulphuryl  chloride  (1  mol.)  on  an  ethereal 
solution  of  pyrazole  maintained  at  0°  yields  4-chloropyrazole, 
which  crystallises  in  the  rhombic  system  [C.  Yiola  :  ci:b:c  = 
0*8026:1  :  0*8284]  and  melts  at  77°  (69 — 71°,  Knorr,  Abstr.,  1895, 
i,  396). 

A-Chloro-\-methylpyrazole,  C3H2N2ClMe,  prepared  by  treating  a 
methyl  alcoholic  solution  of  4-chloropyrazole  with  methyl-alcoholic 
potassium  hydroxide  and  methyl  iodide,  is  a  yellow,  oily  liquid,  which 
boils  at  167°  under  756  mm.  pressure,  has  a  penetrating  and  irritating 
odour,  and  is  turned  red  by  the  action  of  light.  T.  H.  P. 

Researches  on  Pyrazolones.  New  Methods  of  Synthesis  of 
Pyrazolones.  Charles  Moureu  and  I.  Lazennec  ( Compt .  rend., 
1906,  142,  1534 — 1537). —  Ethyl  amylpropiolate,  CftHn'C:C*C02Et, 
and  ethyl  hexoylacetate,  C5H11,C0*CH2*C02Et,  react  with  phenyl- 
hydrazine  to  form  the  same  phenylamylpyrazolone  melting  at  96°  ; 
similarly,  the  same  phenylhexylpyrazolone  melting  at  84 — 85°  is 
obtained  by  the  action  of  phenylhydrazine  on  ethyl  hexylpropiolate, 
CcH13*C:C*C02Et,  or  on  methylheptoylacetate,  C6H]3*C0,CH2*C02Et 
(compare  Rothenburg,  Abstr.,  1893,  i,  611) ;  the  phenylamylpyraz- 
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done  and  phenylhexylpyrazolone  thus  prepared  are  isomeric  with  the 
compounds  obtained  by  the  action  of  phenylhydrazine  on  ethyl 
/3-ethoxy-/?-amylacrylate  or  ethyl  /3-ethoxy-/3-hexylacrylate,  which 
melt  at  280°  and  270°  respectively. 

Hydrazine  hydrate  condenses  with  phenylpropiolamide, 
CPh:OCO-NH2 

(this  vol.,  i,  148),  or  with  ethyl  /3-ethoxy-/3-phenylacrylate, 
OEt-CPh:CH-C02Et, 

to  yield  a  phenylpyrazolone  melting  at  237°,  which  is  identical  with 
the  compound  prepared  similarly  from  ethyl  phenylpropiolate  or  ethyl 
benzoylacetate  (Rothenburg,  loc.  cit.). 

Phenylhydrazine  reacts  with  ethyl  /3-ethoxy- /3-phenylacry late  to 
form  a  diphenylpyrazolone  which  melts  at  256°  and  is  identical  with 
the  compound  prepared  by  Knorr  by  the  action  of  heat  on  phenyl- 
cinnamoylhydrazine  (Abstr.,  1887,  665),  and  isomeric  with  the 
diphenylpyrazolone  melting  at  136°,  which  is  formed  by  the  action  of 
phenylhydrazine  on  ethyl  phenylpropiolate  or  ethyl  benzoylacetate ;  it 
is  probable  that  the  isomeride  melting  at  256°  is  1  :  5-diphenyl-3- 


pyrazolone,  CO<^ 


NH-NPh 

CHICPh’ 


formed  by  the  elimination  of  C^H^OH 


from  the  intermediate  compound,  OEt'CPhICH'CONH’NHPh,  and 
that  the  isomeride  melting  at  136°  is  2  :  5-diphenyl-3-pyrazolone, 


CO< 


NPh-NH 
CH— CPh’ 


similarly  formed  from  the  intermediate  compound, 


NHPh-NH*CPh!OH'C02Et  (compare  Buchner,  Abstr.,  1890,  156,  and 
Rothenburg,  loc.  cit.).  M.  A.  W. 


Preparation  of  Cyclic  Carbamide  Derivatives  (Pyrimidines). 
Emanuel  Merck  (D.R.-P.  170555,  170657). — 4-Amino-2  :  6-dihydroxy- 
pyrimidine  is  obtained  by  adding  ethyl  cyanoacetate  to  a  mixture  of 
acetylcarbamide  and  sodamide  in  xylene ;  the  mixture,  which  is  cooled 
during  the  addition  of  the  ester,  is  afterwards  heated  at  150°  for  five 
to  six  hours,  when  the  product  is  treated  with  water  and  the  pyrimidine 
precipitated  with  acetic  acid. 

4- Amino-2  :  6  dihydroxy-3-methylpyrimidine  is  prepared  similarly 
from  acetylmethylcarbamide,  sodamide,  and  ethyl  cyanoacetate ;  the 
final  aqueous  extract  contains  its  sodium  salt,  and  the  free  pyrimidine 
is  precipitated  with  acetic  acid. 

The  foregoing  pyrimidine  can  also  be  prepared  from  the  same 
reagents,  using,  however,  instead  of  sodamide,  a  solution  of  sodium 
ethoxide  in  absolute  alcohol.  G.  T.  M. 


Preparation  of  5  : 5-Dialkylbarbituric  Acids.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  163136.  Compare  this  vol.,  i, 
538). — Dialkylmalonodiamides  and  alkyl  carbonates  condense  in 
presence  of  alkali  ethoxides  to  form  5  : 5-dialkylbarbituric  acids ;  as 

CEt2(CONH2)2  +  CO(OEt)2  =  2EtOH  +  CEt2<^‘.^g>CO.  Alkali 

hydroxides  cannot  be  substituted  for  ethoxides,  as  decomposition  then 
takes  place.  C.  H.  D. 
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Preparation  of  5 : 5-Diethylbarbituric  Acid.  Aktien-Gesell- 
schaft  FOR  Anilin-Fabrikation  (D.R.-P.  167332). — Although  at  100° 
diethylmalonamide  and  carbonyl  chloride  interact  to  form  large  quan¬ 
tities  of  diethylmalononitrile,  whilst  the  carbamide  is  not  produced, 
yet  when  the  condensation  is  carried  out  at  150°  less  of  the  nitrile  is 
formed,  whilst  a  30  to  40  per  cent,  yield  of  the  carbamide  derivative 
is  obtained.  The  residue  when  crystallised  from  water  yields  pure 
diethylbarbituric  acid  melting  at  191°.  G.  T.  M. 


Preparation  of  Dialkylbarbituric  Acids  and  Dialkyloxy- 
pyrimidine  Derivatives.  Farbenfabriken  vorm.  Friedr.  Bayer 
&  Co.  (D.R.-P.  168406,  168407.  See  preceding  abstracts). — The  alkyl 
or  aryl  carbonates  and  dialkylmalonamides  condense  to  form  substi¬ 
tuted  barbituric  acids  when  heated  in  contact  with  sodium  or 
sodamide.  Thus  diethylbarbituric  acid  may  be  obtained  from  ethyl 
carbonate  and  diethylmalonamide  and  dipropylbarbituric  acid  from 
phenyl  carbonate  and  dipropylmalonamide. 

Diethylthiobarbituric  acid  may  be  prepared  by  heating  diethyl¬ 
malonamide,  carbon  disulphide,  and  sodium  ethoxide  in  alcoholic  solution 
at  100°.  The  product  is  crystallised  from  water. 

Diethylbarbituric  and  dipropylbarbituric  acids  are  formed  when 
diethylmalonamide  and  dipropylmalonamide  respectively  are  heated  at 
1 00°  with  carbon  oxysulphide  and  alcoholic  sodium  ethoxide. 

G.  T.  M. 


Pyrimidines.  Synthesis  of  isoBarbituric  Acid  and  of 
5-Hydroxy  cytosine.  Treat  B.  Johnson  and  Elmer  Y.  McCollum 
(</.  Biol.  Chern.,  1906,  i,  437 — 449.  Compare  Abstr.,  1903,  i,  526). — 
A  mixture  of  ethyl  formate  and  ethyl  ethylglycollate  reacts  with 
sodium  suspended  in  ether,  yielding  the  sodium  derivative  of  ethyl  (3- 
hy  dr  oxy-a-ethoxy  acrylate ,  NaO*CH!C(OEt)’C02Et,  which  condenses 
with  an  aqueous  solution  of  i/^-ethylthiocarbamide  hydrobromide  and 
potassium  hydroxide,  yielding  Q-oxy-5-ethoxy-2-ethylthiolpyrimidme, 

SEt-C<^^  cn^^'QEt.  This  crystallises  from  alcohol  in  rhombic 


prisms,  melts  at  169°,  and  is  only  sparingly  soluble  in  hot  water.  It 
is  not  decomposed  when  boiled  with  hydrochloric  or  hydrobromic  acid  ; 
with  20  per  cent,  hydrochloric  acid  at  150°  it  yields  ethyl  chloride, 
ethyl  mercaptan,  fsobarbituric  acid,  and  probably  2  : 6-dihydroxy-5- 
ethoxypyrimidine.  A  good  yield  of  isobarbituric  acid  is  obtained 
when  the  pyrimidine  derivative  is  hydrolysed  with  concentrated 
hydrochloric  acid  at  150°. 


6  -  Chi  or  o-5  -  ethoxy- 2 -ethylthiolpyrimid  ine,  S  Et  :^>C-OEt,  ob- 


N-CH* 


tained  by  the  action  of  phosphorus  oxychloride  on  the  corresponding 
oxypyrimidine,  crystallises  in  colourless  prisms,  melts  at  46°,  and 
distils  at  185°  under  25  mm.  pressure.  It  forms  an  additive  com¬ 
pound  with  phosphorus  oxychloride,  which  is  decomposed  by  hot  water. 
Alcoholic  ammonia  reacts  with  the  chloro-derivative  at  150 — 160°, 
yielding  6-amino-5-ethoxy-2-ethylthiolpyrimidine ,  C8H13ON3S,  which 
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crystallises  from  hot  water  in  rhombic  prisms  melting  at  105°.  The 
amino-compound  is  decomposed  by  20  per  cent,  hydrochloric  acid  at 
150 — 160°  into  ethyl  mercaptan  and  fsobarbituric  acid,  together  with 
the  intermediate  products  5-ethoxycytosine  and  2  : 6 -dioxy-5- ethoxy - 

i pyrimidine ,  CO^^^.Q^^C'OEt,  which  crystallises  from  water 

in  radiating  prisms,  begins  to  turn  brown  at  220°,  and  decomposes  at 

260 — 280°.  5 -Ethoxy cytosine,  CO^^jj^^j-^CbOEt,  is  readily 

soluble  in  warm  water,  crystallises  in  slender  prisms,  and  melts  at 
300°.  Its  picrate  melts  at  229 — 231°. 

Concentrated  hydrochloric  acid  at  150°  transforms  the  aminoethoxy- 
ethylthiolpyrimidine  into  ethyl  chloride,  ethyl  mercaptan,  a  small 
amount  of  isobarbituric  acid,  and  5-hydroxycytosine,  the  picrate  of 
which  slowly  decomposes  above  240°. 

6-Oxy-5-ethoxy-2-methylthiolpyrimidine  crystallises  from  alcohol  in 
stout  prisms  and  melts  at  190°.  2-Amino-6-oxy-5-ethoxypyrimidine  or 

5-ethoxyisocytosine,  •  OEt,  obtained  by  the  action 

of  guanidine  on  ethyl  sodio-/3-hydroxy-a-ethoxyacrylate,  is  best  purified 
by  precipitation  with  mercuric  chloride.  The  sulphate, 
(C6H902N3)2,H2S04,2H20, 

decomposes  at  225 — 226c.  The  base  crystallises  from  water  in  micro¬ 
scopic  prisms  and  melts  at  248°.  J.  J.  S. 


Preparation  of  Pyrimidine  Derivatives.  Emanuel  Merck 
(D.R.-P.  170586). — Guanylcarbamide,  which  may  have  either  of  the 
following  formulae,  NH2-CONH-C(NH)-NH2  or  NH2*CON:C(NH2)2, 
condenses  with  either  ethyl  cyanoacetate  or  ethyl  hydrogen  malonate 
to  give  a  mixture  of  compounds  of  the  pyrimidine  series.  The  first 
formula  would  lead  to  compounds  having  the  formulae 
NH2.CO.N<^Xj-«HR>C:Y 

and  NH2-C(:NH)-N<^X)  whilst  the  second  formula  for 

guanylcarbamide  would  give  rise  to  compounds  having  the  following 
structure :  NH2-CO-N:C<™‘^:Xj>CHR,  where  R  =*  hydrogen  or 
an  alkyl  group,  X  and  Y  either  oxygen  or  an  imino-group. 

G.  T.  M. 


Formation  of  Indazyl  Derivatives  from  o-Hydrazobenzoic 
Acid.  Paul  Carr£  ( Compt .  rend.,  1906, 143,  54 — 56). — The  compound, 
(C14H802N2)2,  obtained  by  the  action  of  water  on  benzaldehyde-o- 
azobenzoic  acid  (compare  Abstr.,  1905,  i,  307)  can  be  prepared  more 
readily  by  treating  o-hydrazobenzoic  acid  with  phosphorus  pentachloride 
(compare  Freundler,  this  vol.,  i,  544).  The  compound  yields  3 -hydroxy - 

*9  (OH). 

\N- 


o -indazylbenzoic  acid,  C6H4<^7(rv_^ _ ^^>N,C6H4*C02H,  on  saponifica¬ 


tion,  and  is  regenerated  from  this  acid  by  the  action  of  dehydrating 
agents  ;  it  is  therefore  a  lactone  of  3-hydroxy-o-indazylbenzoic  acid. 
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3-Hydroxy-o-indazylbenzoic  acid  crystallises  from  alcohol  in  white 
plate3  and  melts  at  228°  with  formation  of  the  lactone;  the  ethyl  ester 
crystallises  from  alcohol  in  white  needles,  melts  at  132°,  and  decom¬ 
poses  at  a  slightly  higher  temperature  into  the  lactone  and  ethyl 
alcohol.  M.  A.  W. 

A^Aminoheterocyclic  Compounds.  I.  l-Amino-2-phenyl- 
2 : 3-naphthaglyoxaline.  Hartwig  Franzen  ( J '.  pr.  Chem .,  1906, 
[ii],  73,  545—569.  Compare  Abstr.,  1905,  i,  244,  830).— If  1:3- 
dibenzylideneamino-2-phenyldihydro-2  :  3-naphthaglyoxaline  is  boiled 
with  glacial  acetic  acid  and  a  small  amount  of  concentrated  hydro¬ 
chloric  acid,  and  the  cooled  liquid  poured  into  water  and  distilled  in  a 
current  of  steam,  ammonium  chloride  and  l-benzylideneamino-2-phenyl- 
2  :  3-naphthaglyoxaline  are  formed  ;  if  the  distillation  is  continued, 
the  latter  substance  is  further  hydrolysed  to  benzaldehyde  and  1-amino- 

2-phenyl-2  :  3-naphthaglyoxaline,  C10H6<^M/1SxTT'^'^>CPh.  This  crys- 

iN  (JN  i±2) 

tallises  from  alcohol  in  small,  slightly  brown  leaflets,  melts  and 
decomposes  at  264°,  dissolves  readily  in  boiling  acetone,  and  is  a  mono¬ 
acid  base.  Although  containing  the  group  IN-NH2,  the  properties  of 
the  base  are  entirely  different  from  those  of  the  as. -sec. -hydrazines.  It 
reacts  only  slowly  with  aromatic  aldehydes  or  phenylthiocarbimide,  is 
not  reduced  by  zinc  dust  and  glacial  acetic  acid  or  oxidised  when 
boiled  with  mercuric  oxide  and  alcohol,  does  not  react  with  acetone, 
acetophenone,  aliphatic  aldehydes,  cyanic  acid,  or  sodium  and  hydro¬ 
chloric  acid,  and  yields  2-phenyl-2  : 3-naphthaglyoxaline  when  boiled 
with  amyl  nitrite  and  concentrated  hydrochloric  acid  in  alcoholic 

solution.  The  hydrochloride,  C10H6<^jj^-^j^CPh,  crystallises  in 

slightly  yellow  needles,  melts  at  245°,  and  is  decomposed  by  water  ; 
the  sulphate,  (Cl7H13N3)2,H2S04,  forms  matted,  yellow  needles  and 
melts  at  240° ;  the  nitrate,  C17H]403N4,  crystallises  in  yellow  needles 
and  melts  and  decomposes  at  176°;  the  picrate,  C17Hj3N3,C6H307N3, 
forms  small,  yellow  needles  and  melts  and  decomposes  at  205 — 206°  ; 
the  platinichloride,  (C17H13N3)2,H2PtCl6,  is  obtained  as  a  yellow  pre¬ 
cipitate. 

\-Acelylamino-2-phenyl-2  :  3-naphthaglyoxaline, 
CioHG<tf(2SFHAc)'^>C,Ph’ 

formed  by  boiling  the  base  with  acetic  anhydride,  crystallises  in  stout, 
colourless  prisms  and  melts  at  192°.  \-Phenylthiocarbamido-2-phenyl- 
2  : 3-naphthaglyoxaline,  C^HgNgPlrJsH'CS'NHPh,  formed  by  pro¬ 
longed  boiling  of  the  amino-base  with  phenylthiocarbimide  in  alcoholic 
solution,  crystallises  in  slender,  yellow  needles  and  is  only  sparingly 

soluble  in  boiling  alcohol.  The  ethiodide,  Cl0H6<^-^^g  ^^CPb,  pre¬ 
pared  by  boiling  the  base  with  ethyl  iodide  in  alcoholic  solution  in  a 
reflux  apparatus,  crystallises  in  rosettes  of  slender,  yellow  needles, 
melts  and  blackens  at  195 — 196°,  and  when  heated  with  dilute  hydro¬ 
chloric  acid  is  decomposed,  forming  1 -amino-2-phenyl-2  :  3-naphthagly¬ 
oxaline  hydrochloride. 
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1  -Benzylideneamino-2-phenyl-2  :  3-naphthaglyoxaline, 


-N< 


>CPh, 


-N(N:cHPh; 

formed  in  the  first  stage  of  the  hydrolysis  of  1  :  3-dibenzylideneamino- 
2-phenyl-2  :  3-naphthaglyoxaline  or  by  prolonged  boiling  of  the  1-amino- 
base  with  benzaldehyde  in  alcoholic  solution,  crystallises  in  slender, 
yellow  or  yellowish-brown  needles  and  melts  at  169°;  the  hydro¬ 
chloride,  C24H18N3C1,  forms  light  yellow,  slender  needles  and  sinters 
at  210°,  but  does  not  melt  at  285° ;  the  sulphate,  C4SH3604N6S,  forms 
slender,  yellow  needles  and  sinters  at  235°,  but  does  not  melt  at 
285° ;  the  picrate,  C30H20O-NG,  forms  slender,  yellow  needles  and 
melts  and  decomposes  at  248 — 249°.  The  ethiodide, 

-N(EtIK  CPh 

'N(N:CHPhr  ^rn’ 
crystallises  in  slender,  yellow  needles  and  melts  and  decomposes 
at  218°. 

1- o- Nitrobenzylideneamino-2-phenyl-2  : 3-naphthaglyoxaline, 

C11HcN2Ph,N:CH,C6H4*N02, 

crystallises  in  golden-brown  needles  and  melts  at  217 — 218°. 

1  -o -Hydroxyhenzylideneamino  -  2-phenyl-  2:3-9?  aphlhaglyoxaline, 
GnHcN2Ph-N:CH*C6H4-OH, 

crystallises  in  slightly  yellow  needles  and  melts  and  blackens  at  284°. 

2- Phenyl-2  : 3-naphthaglyoxaline,  C10H6<^^^>CPh,  is  prepared 


together  with  benzylamine  and  dibenzylamine  by  reducing  the 
1-benzylideneamino-compound  with  zinc  dust  and  glacial  acetic  acid  ;  it 
crystallises  in  small  needles  or  leaflets  and  melts  at  210 — 211°,  or, 
after  resolidification,  at  1  92°.  The  hydrochloride,  Cl7H13N2Cl,  forms  a 
yellow,  crystalline  mass  and  commences  to  sinter  at  170°,  but  does  not 
melt  at  285° ;  the  sulphate ,  (CllrH12N2)2,H2S04,  is  obtained  as  a  yellow, 
flocculent  precipitate.  G.  Y. 


Conversion  of  Anthracene  Derivatives  into  Azines  and 
Dihydroazines.  Farbenfabriken  vorm.  Friedr.  Bayer  k  Co  (D.R.-P. 
167255). — When  1  :  3-dibromo-2-aminoanthraquinone  is  heated  at 
150°  with  nitrobenzene,  copper  chloride,  and  fused  sodium  acetate,  a 
compound  is  produced  which  has  the  constitution  of  an  azine, 

TO  N  GO 

C,H4<00>Cl,HBr<IiI>C6HBr<00>C(iH4. 

At  180°  an  appreciable  amount  of  the  dihydroazine  is  also  formed. 
The  azine  is  obtained  in  the  form  of  greenish-yellow,  very  sparingly 
soluble  crystals  which  dissolve  in  fuming  sulphuric  acid  and  yield  a 
colouring  matter  on  boiling  with  aniline  or  quinoline  (compare  Abstr., 
1905,  i,  797).  G.  T.  M. 


Conversion  of  Hydrazine  Derivatives  into  Heterocyclic 
Compounds.  XXI.  Diacylhydrazide  Dichlorides  of  Sub¬ 
stituted  Benzoic  Acids  and  their  Reaction  Products. 
Robert  Stollj£  and  Anton  Weindel  (/.  pr.  Chem.,  1906,  [ii],  74, 
1 — 12.  Compare  Stoll 6,  this  vol.,  i,  453  ;  Stolid  and  Thoma,  ibid., 
46 1 ). — Di-p-bromobmzoylhydrazide  dichloride, 

C6H4Br  •  CC1 :  N  *N  i  CC1  •  C6H4Br , 
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formed  together  with  2  :  5-di-jo-bromophenyl-l  :  3  : 4-oxadiazole  by 
heating  di-js-bromobenzoylhydrazide  with  phosphorus  pentachloride  at 
120°,  separates  from  ether  in  stout,  transparent  crystals,  from  alcohol 
in  transparent,  slightly  yellow  leaflets,  melts  at  145°,  dissolves  in  con¬ 
centrated  sulphuric  acid,  forming  a  golden-yellow  solution,  and  yields 
2  :  5-di-ja-bromophenyl-l  :  3  :  4-oxadiazole  when  heated  with  alcoholic 
silver  nitrate,  or  more  slowly  when  boiled  with  water. 

2  :  5-Di-p-bromophenyl-l  :  3  :  4 -triazole,  formed 

JN  •L'(ug 

by  heating  the  dichloride  with  alcoholic  ammonia  in  a  sealed  tube  at 
150°,  crystallises  in  long  needles,  melts  at  284°,  dissolves  in  aqueous 
sodium  hydroxide,  and  is  reprecipitated  by  carbon  dioxide,  and  forms  a 
stable  white  precipitate  with  silver  nitrate  in  alcoholic  solution. 

1- Phenyl-2  :  5-di-p-bromophenyl-\  :  3  :  triazole, 

N:C(C6H4Br) 

N:C(C6H4Br)^  ’ 

prepared  by  the  action  of  aniline  on  the  dichloride  at  170°,  crystal¬ 
lises  in  matted,  slender  needles  and  melts  at  261°. 

3  :  6 - Z)i-p - broinophenyl - 1  :  %dihydro-\  :  2  :  4  :  5 -tetrazine, 


C„H4Br-C<^H.Ng>C-C6H4Br, 


prepared  by  boiling  the  dichloride  with  hydrazine  hydrate  in  ethereal 
solution,  separates  from  benzene  in  yellow  crystals,  melts  and  decom¬ 
poses  at  235°,  forming  an  intensely  red  liquid,  and  is  oxidised  by 
silver  nitrate  in  alcoholic  solution,  metallic  silver  being  precipitated, 
or  more  slowly  on  exposure  of  the  alcoholic  solution  to  air,  forming 
3  :  Q-di-p-bromophenyl-l  :  2  :  4  :  5 -tetrazine, 

C0H4Br-C<^:^>C-OaH4Br, 


which  crystallises  from  benzene  in  bluish-red  leaflets  and  does  not 
melt  at  280°,  but  decomposes  when  more  highly  heated,  yielding  a 
colourless  sublimate  smelling  of  benzonitrile. 

3  :  1  )i-\)-bromophenyl-\  :  i-dihydro-l  :  2  :  4  : 5-tetrazine  hydrochloride, 

C6H4Br‘C^^^^^C*C6H4Br,HCl,  formed  by  the  action  of  hydrogen 

chloride  on  the  1  :  2-dihydrotetrazine  in  alcoholic  solution,  crystallises 
in  small  prisms.  The  base,  C14H10N4Br2,  crystallises  from  alcohol  in 
glistening,  white  needles,  does  not  melt  at  300°,  and  forms  a  stable, 
white  precipitate  with  silver  nitrate  in  alcoholic  solution. 

1  :  2- Dibenzoyl-3  :  Q-di-  p - bromophenyl - 1  :  2- dihydro -1  :  2  :  4  :  5  -telr- 

azine,  C6H4Br*C<^gz>^gz^(>C6H4Br,  prepared  by  the  action  of 

benzoyl  chloride  on  the  1  :  2-dihydrotetrazine  in  pyridine  solution, 
separates  from  alcohol  as  a  yellow,  crystalline  powder  and  melts  at 
248°. 


l-Phenyl-3  :  6-di-ip-bromophenyl-l  :  i-dihydro-\  :  2  :  4  :  5-tetrazine, 
C6H4Br’C<^“™>C-C6H4Br, 


prepared  by  heating  di-jo-bromo benzoy lhydrazide  dichloride  with 
phenylhydrazine  in  alcoholic  solution  on  the  water-bath,  forms  small, 
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glistening,  white,  granular  crystals  and  melts  and  decomposes  at 
260°. 

The  action  of  phenylhydrazine  on  di-p-bromobenzoylhydrazide 
dichloride  in  pyridine  solution  leads  to  the  formation  of  \-phenyl-Z  :  6- 
di-p-bromophenyl-1  :  2-dihydro-l  :  2  :  4  :  5-tetrazine, 

C6H4Br-C<£~£>C-CaH1Br, 

which  crystallises  from  alcohol  in  yellow  needles,  melts  and  decom¬ 
poses  at  167°,  and  forms  a  brown  precipitate  with  silver  nitrate  in 
alcoholic  solution. 

The  action  of  ?n-nitrobenzylidenehydrazide  and  pyridine  on  di -p- 
bromobenzoylhydrazide  dichloride  in  boiling  benzene  solution  leads  to 
the  formation  of  3  :  6-di-p-bromophenyl-l  :  2  :  4  :  5-tetrazine  and  2  : 5- 
di-js-bromophenyl-l  :  3  :  4-oxadiazole. 

Di-p-bromobenzoylhy  dr  azide  diethyl  ether , 

C6H4Br  •  C(OEt) :  N  •  N !  C(OEt)  •  C6H4Br , 
formed  by  boiling  the  dichloride  with  sodium  ethoxide  in  alcoholic 
solution  in  a  reflux  apparatus,  crystallises  in  matted,  slender  needles, 
melts  at  1110,  and  is  hydrolysed  by  hydrochloric  acid  at  150°, 
forming  hydrazine,  />-bromobenzoie  acid,  and  ethyl  chloride.  When 
heated  with  alcoholic  ammonia  in  a  sealed  tube  at  200°,  it  forms 
2  :  5-dhp-bromophenyl-l  :  3  :  4-triazole. 

Di-p-chlorobenzoylhydrazide  dichloride , 

c6h4ci-cci:n*n:cci-c6h4ci, 

forms  large,  glistening  crystals,  melts  at  125°,  dissolves  in  ether  or  hot 
alcohol,  forming  green  solutions,  and  yields  silver  chloride  only  slowly 
when  boiled  with  alcoholic  silver  nitrate. 

3  ;  6- Di-p-chlorophenyl-1  :  2-dihydro-l  :  2  :  4  :  5-tetrazine,  Cl4H,0N4Cl.>, 
forms  yellow  crystals,  melts,  becoming  red,  at  215°,  and  is  oxidised  to 
the  tetrazine,  which  crystallises  in  bluish-ied  leadets,  by  alcoholic  silver 
nitrate  at  the  ordinary  temperature,  by  amyl  nitrite  in  hot  benzene 
solution,  or  more  slowly  on  exposure  of  the  alcoholic  solution  to  air. 

Di-p-chlorobenzoylhydrazide  dimethyl  ether, 

C6H4C1  •  C(OMe)  i  N  •  N :  C  (OMe)  •  C6H4C1, 

melts  at  162°. 


2  : 5-Di-o-nitrophenyl-l  :  3  :  4 -oxadiazole, 


n:c(c6h4-no2) 

n:c(c6h4-no2) 


>0,  crys¬ 


tallises  in  white  needles  and  melts  at  195°. 

l-Phenyl-2  :  5-di-m-nitrophenyl-l  :  3  :  4 -triazole,  C20H13O4N5,  crystal¬ 
lises  in  matted,  white  needles  and  melts  at  215°. 

The  action  of  phosphorus  pentachloride  on  benzoylhydrazide  leads 
to  the  formation  of  2  :  5-diphenyl-l  :  3  :  4-triazole  and  a  compound, 
NHBz,NH,P(N,NHBz)2>  which  crystallises  from  alcohol  and  melts  at 
about  220°.  G.  Y. 


Conversion  of  Hydrazine  Derivatives  into  Heterocyclic 
Compounds.  XXII.  Diacylhydrazide  Dichlorides  of  Sub¬ 
stituted  Benzoio  Acids  and  of  a- Naphthoic  Acid.  Robert 
Stoll6  and  Adolf  Bambach  (f.  pr.  Ghem.,  1906,  [ii],  74,  13 — 24. 
Compare  Stolle,  this  vol.,  i,  453  ;  Stolle  and  Thoma,  ibid.,  461). — 
Di-^-methoxybenzoylhydrazide,  CigH1604N2.  which  forms  colourless 
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crystals  and  melts  at  224°,  is  prepared  together  with  jo-methoxy- 
benzoylhydrazide  by  the  action  of  anisyl  chloride  on  hydrazine 
sulphate  in  dilute  potassium  hydroxide  solution.  The  latter  sub¬ 
stance  is  isolated  as  the  benzylidene  derivative,  C15H1402N2,  which 
crystallises  from  alcohol  in  white  needles  and  melts  at  198°. 

Di-p-methoxybenzoylhydrazide  dichloride, 

OMe'C6H4-CCi:N-N:CCl-C6H4-OMe, 
formed  together  with  the  corresponding  oxadiazole,  crystallises  from 
ether  or  alcohol  in  needles  or  leaflets,  melts  at  130 — 150°,  gives  a 
golden-yellow  coloration  with  concentrated  sulphuric  acid,  and  yields 
silver  chloride  when  heated  with  alcoholic  silver  nitrate.  In  one  pre¬ 
paration  a  compound  containing  chlorine  and  nitrogen,  crystallising  in 
green,  glistening  needles  and  melting  at  about  185°,  and  in  another  a 
white  c/iforo-product  melting  at  about  210°,  were  obtained. 

2  :  5-Di-p-methoxyphenyl-\  :  3  :  ^-oxadiazole, 

formed  by  heating  di-jo-methoxybenzoylhydrazide  with  thionyl  chloride 
in  a  reflux  apparatus  or  alone  at  260°,  crystallises  from  alcohol  in 
glistening,  white  needles,  melts  at  164°,  and  forms  a  white,  flocculent 
precipitate,  C16H1403N2,AgH03,  with  silver  nitrate  in  alcoholic  solution, 
melting  at  233°,  and  becoming  violet  on  exposure  to  light. 

2  :5-Di-p-methoxyphenyi-l  :  3  :4 -triazole,  '  n/r^xj4  |^>NH, 

JN  .L(L6H4*UJVle) 

forms  white  leaflets  or  rhombic  crystals,  melts  when  slowly  heated  at 
180 — 182°,  or  at  150°  if  suddenly  heated,  dissolves  in  hot  sodium 
carbonate  solution,  and  yields  a  white  precipitate  with  silver  nitrate. 

l-Phenyl-2  : 5-di-p-methoxyphenyl-l  :  3  :  4 -triazole, 

N:C(C6H4.OMe) 

N:C(C6H4*OMey  ’°2  6°’ 

crystallises  in  white,  silky  fibres,  loses  C2H60  at  100°,  melts  at  250°, 
is  slightly  soluble  in  acids,  but  insoluble  in  aqueous  alkali  hydroxides, 
and  forms  a  flocculent  precipitate  with  silver  nitrate  in  alcoholic 
solution. 


Di-p-methoxybenzoylhy  dr  azide  diethyl  ether, 

OMe-C0H4*C(OEt):N-N:C(OEt)-C6H4-OMe, 
crystallises  from  alcohol  in  white  needles,  melts  at  116 — 117°,  and  is 
hydrolysed  by  boiling  hydrochloric  acid  and  alcohol. 

The  action  of  phosphorus  pentachloride  on  di-a-naphthoylhydrazide 
leads  to  the  formation  of  di-a-naphthoylhydrazide  dichloride, 

c10h7-cci:n*n:cci-c10h7, 

which  forms  stout  crystals,  melts  at  104 — 105°,  gives  an  orange  colora¬ 
tion  with  concentrated  sulphuric  acid,  and  is  converted  by  silver  nitrate 
in  alcoholic  solution  into  2  :  O-di- a  naphthyl -1  :  3  :  4 -oxadiazole, 


n:c(c10h7) 
n:c(c10h7)^  ’ 

which  forms  a  crystalline  powder,  melts  at  175°,  and  shows  a  violet 
fluorescence  in  alcoholic  or  ethereal  solution  (compare  Ekstrand,  Abstr., 


1887,  373,  840). 

Di-p-nitrobenzoylhydrazide  dichloride,  CI4H804N4C12,  crystallises  from 
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xylene  or  acetone  in  lemon- yellow  needles,  melts  at  187°,  and  reacts 
with  silver  nitrate  only  slowly  in  boiling  alcoholic  solution. 

2  :  5-Di-p-nitrophenyl-l  :  3  :  i-oxadiazole,  C14H805N4,  crystallises  in 
glistening,  yellowish-brown  or  rose  leaflets,  melts  at  302°,  and  is  only 
sparingly  soluble  in  hot  organic  solvents. 

When  heated  with  alcoholic  ammonia  at  200°,  the  dichloride 
yields  2  :  5-di-jo-nitrophenyl-l  :  3  :  4-triazole  (Pinner,  Abstr.,  1898, 
i,  94). 

\-Phenyl-2  : 5-di-p-nitrophenyl-l  :3  :  4 -triazole,  C20HlsO4N5,  separates 
from  acetone  in  matted,  white  needles  or  from  alcohol  in  small,  stout 
crystals,  melts  at  270°,  and  forms  a  gelatinous  additive  compound  with 
silver  nitrate.  G.  Y. 

Action  of  Formaldehyde  on  as-Dimethyl-p-phenylenedi- 
aminethiosulphonic  Acid  and  a  New  Method  of  preparing 
Benzothiazoles.  Otto  Schmidt  ( Ber .,  1906,  39,  2406 — 2413.  Com¬ 
pare  Riigheimer,  this  vol.,  i,  418). — Anhydroformaldeliyde  dimethyl- 
p-phenylenediamine  mercaptan  [5  -  dimethylamino-2-methyleneamino- 
plienyl  mercaptan ],  SH*C6Ha(NMe2)‘N!CH2,  is  formed  by  the  action 
of  formaldehyde  and  hydrochloric  acid  on  os-dimethyl-jo-phenylenedi- 
aminethiosulphonic  acid  dissolved  in  aqueous  ammonia ;  it  polymerises 
rapidly  and  is  isolated  as  the  ferrocyanide, 

3C9H12N2S,2H4Fe(CN)6,5H20. 

The  action  of  sodium  nitrite  and  hydrochloric  acid  on  the  freshly- 
prepared  cooled  solution  of  the  mercaptan  leads  to  the  formation  of 

5 -dimethylaminobenzothiazole,  NMe2*C6H3<^^CH,  together  with  a 

small  amount  of  a  substance,  which  crystallises  in  matted,  red  needles 
and  melts  at  128°.  The  benzothiazole  is  formed  also  by  boiling 
as-dimethyl-p-phenylenediaminethiosulphonic  acid  with  formic  acid  ;  it 
crystallises  in  colourless  leaflets,  melts  at  73 — 74°,  is  a  feeble  base, 
and  gives  a  greenish-blue  coloration,  which  becomes  sky-blue  on 
addition  of  water,  with  ferric  chloride. 

Sodium  p-dimethylaminomercaptoanilinomethylsulphite, 
SH-C6H3(NMe2)-NH*CH2-0*S02Na, 
is  formed  by  heating  the  anhydro-eompound  with  sodium  hydrogen 
sulphite  solution  at  60°;  it  crystallises  from  concentrated  sodium 
hydroxide  solution,  and  when  treated  with  sodium  nitrite  in  dilute 
acetic  acid  solution  yields  5-dimethylamino-l  :  2-dihydrobenzolhiazyl 

FI 

hydrogen  sulphite,  NMe2’C6H3<^g _ ^>CH*0*S02H.  This  forms  small, 

lemon-yellow  leaflets  or  needles,  does  not  melt  at  300°,  dissolves  in 
strong  acids  or  bases,  forming  coloured  salts,  and  yields  5-dimethyl- 
aminobenzothiazole  when  heated  or  when  boiled  with  aqueous  alkali 
hydroxides.  G.  Y. 

Compounds  of  Thiosulphuric  Acid  with  Aldehydes.  Otto 
Schmidt  {Ber.,  1906,  39,  2413 — 2419.  Compare  preceding  abstract; 
Yanino,  Abstr.,  1902,  i,  744). — 5-Dimethylamino-2-niethyIeneamino- 
phenyl  thiol  formaldehy  dethiosulphate, 

[SH-C6H3(NMe2)-N:CH2,0H-CH2-S203H]3, 
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is  formed  by  the  action  of  sodium  thiosulphate,  formaldehyde,  and 
hydrochloric  acid  on  dimethyl-/?-phenylenediaminethiosulphonic  acid  in 
ammoniacal  solution ;  it  crystallises  in  glistening,  white,  rhombic 
leaflets,  melts  and  decomposes  at  about  122°,  dissolves  and  partially  de¬ 
composes  when  boiled  with  water,  and  is  insoluble  in  organic  solvents. 
When  boiled  with  aqueous  sodium  hydroxide  it  forms  sodium  thio¬ 
sulphate,  formaldehyde,  and  the  trimeride  of  the  anhydro- mercaptan. 
In  presence  of  an  excess  of  formaldehyde,  sodium  thiosulphate  is 
decomposed  by  hydrochloric  acid,  forming  sulphuric  acid,  trithioform- 
aldehyde  being  formed  at  the  same  time.  If  the  formaldehyde  is  not 
in  excess,  sulphur  and  sulphur  dioxide  are  formed.  The  decomposition 
of  the  formaldehydethiosulphate  by  hydrochloric  acid  takes  place  in 
the  same  manner. 

The  formaldehydethiosulphate  is  converted  into  5-dimethylamino- 
benzothiazole  in  the  same  manner  as  is  the  free  anhydro-compound 
(preceding  abstract).  G.  Y. 


Action  of  Carbonyl  Chloride  on  4-Acetylamino-m-phenylene- 
diamine.  Leopold  Cassella  &  Co.  (D.R.-P.  166680). — When 
carbonyl  chloride  is  passed  into  a  solution  of  4-acetylamino-m- 
phenylenediamine  in  aqueous  sodium  carbonate,  an  insoluble  carbamide 
is  precipitated.  This  diacetyltetrci-aminodiphenylcarbamide  is  insoluble 
in  all  the  ordinary  solvents  and  melts  above  300°.  When  fused  with 
sulphur  at  240°,  it  yields  a  colouring  matter  containing  sulphur,  and 
soluble  in  alkali  sulphides.  G.  T.  M. 

Colourless  Soluble  Salts  of  Rosaniline.  Farbwerke  vorm. 
Meister,  Lucius,  &  Bruning  (D.R.-P.  163104). — Both  triamino- 
ditolylphenylcarbinol  and  triaminotritolylcarbinol  dissolve  in  con¬ 
centrated  hydrochloric  acid  on  a  boiling  water-bath,  and  crystals  of  a 
colourless  salt  separate  on  cooling.  The  product  is  washed  with 
hydrochloric  acid  and  dried  in  a  vacuum,  or,  if  necessary,  washed  with 
alcohol  and  ether.  These  salts  dissolve  very  readily  in  cold  water  to 
form  colourless  solutions,  which  become  red  when  heated,  owing  to 
dissociation.  C.  H.  D. 


Quinazolines.  XV.  A  3-Aminoquinazoline  and  the  Cor¬ 
responding  3  : 3'-Diquinazolyl  from  6-Nitroacetylanthranil  and 
Hydrazine  Hydrate.  Marston  T.  Bogert  and  Harvey  A.  Seil 
(J.  Amer,  Chevi.  Soc.,  1906,  28,  884 — 893.  Compare  Abstr.,  1905,  i, 
945). — When  6-nitroacetylanthranil  (l  mol.)  is  added  to  hydrazine 
hydrate  (1  mol.)  in  33  per  cent,  aqueous  solution,  5-nitro-3-amino-i- 


7,0  7  7J.7  J  •  t .  CH-CH=C-N=CMe  .  .  , 

fteto-z-methyldihydroqumazoline,  n  rvxrr.  i  *  ,  is  obtained; 

this  crystallises  in  long,  colourless  prisms,  melts  at  152 — 153° 
(corr.),  and  is  fairly  soluble  in  water,  alcohol,  or  acetone,  slightly  so  in 
chloroform  or  benzene,  and  nearly  insoluble  in  ether  ;  the  hydrochloride 
melts  at  253 — 254°  (corr.) ;  the  platinichloride  forms  yellow  crystals. 

Ihe  dmctyl  derivative,  {4H.c(N0^:&c0.if.NACs.  crystallises  from 
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warm  alcohol  in  long,  white,  slender  needles,  melts  at  233c 

,N=CMe 


CO-N-NAc./ 


(corr.), 

which 


and  yields  a  6romo-derivative,  NO^CgH^Br^ 

separates  from  dilute  alcohol  in  small,  yellow  crystals,  softens  at  105c 
and  melts  at  110°  (corr.). 

The  aminoquinazoline  yields  an  isonitrile-like  odour  with  chloroform 
and  potassium  hydroxide,  and  undergoes  condensation  with  benzal- 
dehyde.  It  dissolves  in  warm  aqueous  potassium  hydroxide  to 
a  purple-red  solution,  which,  on  neutralisation  with  acetic  acid,  deposits 
brown  crystals  of  a  nitrogenous  substance,  melting  at  259 — 260° 
(uncorr.). 

By  the  action  of  phenylhydrazine  on  the  aminoquinazoline,  5 -nilro- 
d-phenylhydrazino-4:-keto-'2-methyldihydroquinazoline  phenylhydrazone, 
C  H-CH=^  ON— - = C  Me  .  ,  ,  ,  .  , 

CH,c(N02):c*c(:N’,jSrHPh),N*NH,NHPh’  lsProduced> which  crystal- 

lises  in  large,  white,  lustrous  plates  and  melts  at  124 — 125°  (corr.). 

The  aminoquinazoline  does  not  react  with  potassium  cyanate. 
5-Nitro-3-carbamino-i-Jceto-2-methyldihydroquinazoline, 
CH-CH=C‘N=CMe 
CH-C(NO?) :  C*  CO-N-NH-CO-NH/ 
prepared  by  the  condensation  of  6-nitroacetylanthranil  with  semi- 
earbazide,  melts  at  263 — 264°  (uncorr.).  The  corresponding  7 -nitro- 
compound,  obtained  from  4-nitroacetylanthranil  and  semicarbazide, 
forms  masses  of  white,  silky  needles  and  melts  at  266°  (corr.) ;  its 
aqueous  solution  gives  a  flocculent  precipitate  on  the  addition  of 
bromine  water ;  its  diacetyl  derivative  melts  at  229 — 230°  (corr.). 

5  :  W-DinitroA  :  A-diketo-2  :  2! -dimethyltetrahydrodiquinazolyl, 


N=CMe  CMeIN 

NO^CeHg-CCK  ’  ^CO— C6H3-N02’ 
obtained  by  adding  hydrazine  hydrate  (1  mol.)  to  finely-powdered 
6-nitroacetylanthranil  (2  mols.)  so  that  the  latter  is  always  in  excess, 
separates  from  a  mixture  of  alcohol  and  acetone  in  small,  granular 
crystals,  melts  at  306°,  is  not  affected  by  acids  or  alkalis,  and  does  not 
yield  a  bromo-derivative.  The  diquinazolyl  can  also  be  obtained,  but 
only  in  very  small  yield,  by  condensing  the  aminoquinazoline  with 
another  molecule  of  6-nitroacetylanthranil.  The  substance  unites 
with  1  mol.  of  acetic  anhydride  to  form  an  additive  compound 
which  crystallises  in  cubes,  softens  at  223°,  and  melts  at  228° 
(corr.).  E.  G. 


Aminohydroxy-derivatives  of  the  Phenylnaphtbiminazoles. 
Aktien-Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  167139). — 
When  a  nitrobenzaldehyde  reacts  with  one  of  the  naphthylene-o- 
diaminedisulphonic  acids  in  the  presence  of  acids,  a  nitrobenzylidene 
derivative  is  produced,  which,  when  reduced,  yields  an  aminophenyl- 
naphthiminazoledisulphonic  acid  having  the  following  formula  : 

G10H4(SO8H)2<^^^^>C*C0H4,NH2.  On  fusion  with  alkali  hydroxides, 
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the  acid  loses  one  of  its  sulpho-groups,  and  an  aminohydroxy- 
derivative  is  produced. 

3' -Amino phenyl- 1  :  2-naphthvminazole-5  :  7 -disulphonic  acid,  obtained 
by  condensing  m-nitrobenzaldehyde  and  naphthylene-1  :  2-diamine-5  :  7- 
disulphonic  acid  in  sodium  hydrogen  sulphite  solution  and  reducing 
the  intermediate  nitro-compound  with  iron  filings  and  dilute  hydro¬ 
chloric  acid,  is  a  yellow  powder  moderately  soluble  in  water  and 
dissolving  readily  in  aqueous  alkalis  ;  when  fused  with  alkali  hydr¬ 
oxides,  it  yields  3'-aminophenyl-5-liydroxy-l  :  2-naphthiminazole-7- 
sulphonic  acid,  an  almost  colourless  powder,  which  is  sparingly  soluble 
in  water,  but  readily  dissolved  by  aqueous  alkalis. 

Similar  compounds  are  obtained  from  naphthylene-2  : 3-diamine- 
5  : 7-disulphonic  acid,  and  the  m-nitrobenzaldehyde  may  be  replaced 
by  other  aldehydes,  such  as  p-nitrobenzaldehyde  and  3-nitro-4-di- 
methylaminobenzaldehyde-6-sulphonic  acid.  G.  T.  M. 


Action  of  Phenylhydrazine  on  Unsaturated  Disulphides. 
Synthesis  of  Triazoles.  Emil  Fromm  and  Kurt  Schneider  ( Annalen , 
1906,  348,  174 — 198). — The  action  of  phenylhydrazine  on  perthio- 
cyanic  acid  leads  to  the  formation  of  phenyldithiourazole  (3  : 5-dithiol- 
1-phenyl-l  :  2  :  4-triazole),  3-amino-5-thio-l-phenyl-4  :  5-dihydro-(or  5- 
amino-l-phenyl-3-thio-2  :  3-dihydro-)- 1  :  2  :  4-triazole,  and  anilthiouret. 

‘6-Amino-5-thio-l-phenyl-4: :  5 -dihydro-1  :  2  :  4 -triazole, 


NPh-N 

CS-KH 


>C*NH 


v 


crystallises  from  alcohol  in  slender,  yellow  needles,  melts  at  134-5°,  is 
soluble  in  mineral  acids  or  dilute  alkali  hydroxides  or  ammonia,  and 
reacts  with  sodium  hydroxide  and  benzyl  chloride  in  alcohol,  forming 
3-amino  5-thiobenzyl-]-phenyl-\  :  2  :  4,-lriazole,  NH2’C2N3Ph*SC7HK, 
which  crystallises  in  small  needles,  melts  at  116-5°,  is  stable  towards 
concentrated  hydrochloric  acid  or  fused  potassium  hydroxide,  is  oxidised 
by  iodine,  and  evolves  nitrogen  with  nitrous  acid,  but  does  not  react 
with  hydrogen  sulphide  in  alcoholic  ammoniacal  solution.  The  diacetyl 
derivative,  C19H18ON4S,  forms  a  white  powder,  melts  at  122°,  and  is 
insoluble  in  acids  or  aqueous  alkalis. 


NHPh-N 

3  :  5-Dilhiol-l~phenyl-\  :  2  :  4 -triazole,  (l^g-^.^^>C*SH,  crystallises 

from  glacial  acetic  acid  in  yellow  needles,  melts  at  193°,  is  readily 
soluble  in  hot  water  or  dilute  alkali  hydroxides  or  carbonates,  has  a 
strong  acid  reaction,  gives  precipitates  with  the  salts  of  the  heavy 
metals,  and  is  stable  towards  boiling  hydrochloric  acid  or  lead  oxide 
and  sodium  carbonate.  The  acetyl  derivative  crystallises  in  yellow 
needles  and  melts  at  284 — 285° ;  the  dibenzyl  ether ,  C22H19N3S2, 
crystallises  in  stellate  aggregates  of  needles  and  melts  at  69  "5°.  When 
oxidised  with  iodine  in  alcoholic  solution,  the  dithioltriazole  yields 
the  product,  C16H10N6S4,  which  crystallises  from  glacial  acetic  acid  and 
melts  at  181°. 


s  *  s 

Anilthiouret,  NHPh-N:C<^>C:NH,  crystallises  from  dilute 


hydrochloric  acid  as  a  yellow  powder,  melts  at  224 — 227°,  loses 
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hydrogen  sulphide  when  boiled  with  lead  oxide  and  aqueous  sodium 
carbonate,  and  when  treated  with  benzyl  chloride  and  sodium  hydr¬ 
oxide  is  converted  into  3-amino-3-thiobenzyl-\-phenyl-\  :2  :  i-triazole, 
NHg’^NgPh'S'CH^Ph,  which  crystallises  in  thin,  glistening  leaflets, 
melts  at  137°,  and  forms  a  monoacetyl  derivative,  C16H13N4SAc ;  when 
condensed  with  acetone,  anilthiouret  yields  the  product,  CgH8N4S0, 
which  crystallises  from  alcohol  and  melts  at  223°. 

5 -Amino-3- thiol-  or  3-amino-5-thiol-\-phenyl-2-melhyl-2  :  3-dihydro- 
1:2:  4 -triazole,  C0H10N4S,  formed  by  the  action  of  s-phenylmethyl- 
liydrazine  on  perthiocyanic  acid,  crystallises  in  matted,  white  needles 
and  melts  at  213°.  G.  Y. 


New  Compound  obtained  by  the  Action  of  Iodine  on 
Benzaldehyde  Phenylhydrazone  in  Pyridine  Solution.  Giovanni 
Ortoleva  ( Gazzetta ,  1906,  36,  i,  473 — 476.  Compare  Abstr.,  1904,  i, 
99). — The  compound  melting  at  265 — 267°,  to  which  the  author 
previously  ascribed  the  formula  C18H18N3I,  is  now  shown  to  have  the 
formula  C18H14N3I,  and  to  be  the  hydriodide  of  a  base,  C]8H13N3, 

,  .  ,  .  CH-CH:C*CPh^T 

having  the  constitution  [jH__N;(|>Nph>N- 

When  treated  with  potassium  permanganate,  this  compound  gives  a 

,  .  ,  ,  ,  ,  CH-CHIC-CPh^ 

good  yield  of  a  new  base,  ^ whlc^  crystal¬ 


lises  from  light  petroleum  in  small,  mammillary  masses  melting  at 
75 — 78°  and  is  soluble  in  most  organic  solvents.  This  base  yields  a 
picrate  and  hydrochloride,  and  gives  a  white  precipitate  with  silver 
nitrate  or  mercuric  chloride.  The  platinichloride  is  red,  and  is 
decomposed  by  boiling  water,  giving  the  free  base  ;  when  heated  at 
180 — 200°,  it  loses  4HC1  and  is  transformed  into  the  platinosochloride, 
(CI2H7N3)0PtCl4,  which  is  obtained  as  a  yellow  powder.  T.  H.  P. 


Preparation  of  Substituted  Di-iminobarbituric  Acids. 
Emanuel  Merck  (D.R.-P.  166448). — Malononitrile  and  its  C-alkyl  deriv¬ 
atives  condense  with  carbamide  and  its  homologues  in  the  presence 
of  the  alkali  metals  or  their  amides  or  alkoxides  to  yield  substituted 
di-iminobarbituric  acids,  which  are  readily  converted  into  the  corre¬ 
sponding  barbituric  acids ;  these  products  are  of  importance  in 
therapeutics. 

4 :  3-Di-imino-2-oxy-5-diethylpyrimidine  was  thus  obtained  from 
diethylmalononitrile,  carbamide,  and  sodium  ethoxide  at  100°;  it 
separates  in  crystalline  aggregates  and  melts  at  277°  (corr.)  ;  it  forms 
salts  with  the  mineral  acids,  and  is  soluble  in  aqueous  alkali  hydroxides, 
but  not  in  ammonia.  G.  T.  M. 


Soluble  Double  Salts  of  1  : 3-Dimethylxanthine  and  1:3:7- 
Trimethylxanthine  with  Barium  Salicylate.  Aktien-Gesellschaft 
fur  Anilin-Fabrikation  (D.R.-P.  168293). — When  1  mol.  of  barium 
salicylate  and  2  mols.  of  1  : 3-dimethylxanthine  (theophylline)  are 
mixed  in  warm  water  and  the  solution  concentrated  under  diminished 

3  c  2 
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pressure,  a  soluble  double  salt  is  produced,  which  has  the  composition 
Ba(C7Hrj03)0,2C^H80,N4.  A  similar  double  salt, 
Ba(Ci7H5Og)2,2C8H10O.2N4, 

is  obtained  from  1:3:  7-trimethylxanthine.  G.  T.  M. 

Soluble  Double  Salts  of  3 : 7-Dimethyl-l-ethylxanthine. 
J.  D.  Biedel  (D.R.-P.  170302). — 3  : 7-I)imethyl-l-ethylxanthine  in 
aqueous  solution  combines  with  sodium  benzoate  or  salicylate,  and 
with  lithium  benzoate  or  salicylate  to  form  soluble  double  salts,  which 
are  obtained  either  on  evaporation  or  on  adding  alcohol  or  acetone. 

G.  T.  M. 

[Colouring  Matters  of  the  Cyanine  Series.]  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  167770). — 2  :  Q-Dimethyl- 
quinoline-\>-methoxyquinolinecyanine  ethiodide  is  produced  by  heating 
2  : 6-dimethylquinoline  ethiodide  and  jp-methoxyquinoline  ethiodide 
with  alcoholic  potash ;  it  is  precipitated  by  ether  and  recrystallised 
from  alcohol,  when  it  separates  in  lustrous,  brown  leaflets. 

6  Methoxy-2-methylquinoline-Q-methylquinolinecyanine  methiodide  is 
similarly  obtained  from  the  methiodides  of  6-methoxy-2  methylquino- 
line  and  6-methylquinoline  by  the  action  of  potassium  hydroxide  in 
methyl-alcoholic  solution  ;  it  separates  in  long,  green  needles.  Both 
these  cyanine  colouring  matters  dissolve  in  alcohol  to  reddish-violet 
solutions.  G.  T.  M. 

Azoxy-compounds.  Angelo  Angeli  and  Guerriero  Marciietti 
(Atli  R.  Accad.  Lincei,  1906,  [v],  15,  i,  480 — 482). — Treatment  of 
a  mixture  of  aniline  and  nitrobenzene  with  sodium  yields  a  salt  which 
ignites  spontaneously  in  the  air,  the  sodium  content  of  which  points  to 
the  formula  NPhNa'NPhO’ONa  ;  the  salt  is  readily  hydrolysed  by 
water,  yielding  an  appreciable  proportion  of  azoxybenzene.  Similarly, 
the  condensation  of  a-naphthylamine  with  a-nitronaphthalene  gives  a 
compound  from  which  a  good  yield  of  a-azoxynaphthalene  is  obtainable. 

The  interaction  either  of  aniline  and  a-nitronaphthalene  or  of  nitro¬ 
benzene  and  a-naphthylamine  in  presence  of  sodium  yields  two  isomeric 
compounds,  probably  represented  by  the  formulae  NPhiNO'C10H7  and 
NOPh:N-C10Hr. 

The  condensation  of  the  amines  with  nitro-derivatives  in  presence  of 
sodium  is  hence  general,  the  most  important  cases  yet  met  with  being 
represented  by  the  following  equations  : 

(1)  OH-NH2  +N02-CrH5=H0-N-20-C6H5  +  H20. 

(2)  OH-NH2  +  N02*OEt  =  HO’NgO’OH  +  Et*OH. 

(3)  C6H5-NH2  +  N02-OEt  =CfiH5-N20-0H  +  Et*0H. 

(4)  c6h5-nh2  +  no2-c6h5 = c6h5-n2o-c6h5  +  H20. 

Each  of  the  reactions  (1)  and  (3)  leads  to  the  formation  of  isomeric 
products.  T.  H.  P. 

Decomposition  of  Azo-compounds  by  Sodium  Hyposulphite. 
Eugene  Grandmougin  ( Ber .,  1906,  39,  2494 — 2497). — Sodium  hypo¬ 
sulphite  is  a  very  convenient  reducing  agent  for  azo-compounds  in 
boiling  aqueous  or  alcoholic  solutions.  Azobenzene  gives  a  quantita- 
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tive  yield  of  hyarazobenzene  ;  a-nitroso-/?-naphthol  forms  a-amino -/?- 
naphthol-4-sulphonic  acid  (Boniger,  Abstr.,  1894,  i,  199)  ;  Orange  II, 
benzeneazo-/?-naphthol,  and  benzeneazo-a-naphtbol  yield  the  corre¬ 
sponding  aminonaphthols. 

2-Amino-a-naphithol  forms  a  diacetyl  derivative  which  crystallises  in 
white  needles,  melts  at  116°,  and  by  partial  hydrolysis  yields  the  Ar- 
acetyl  compound,  which  has  been  previously  described  (compare  Abstr., 
1892,861).  C.  S. 

[Reduction  of  Nitroazo-compounds.]  Aktien-Gesellschaft  fur 
Anilin-Fabrikation(D.R.-P.  169826). — 5-Nitro-2-amino-/>-tolyl  methyl 
ether,  N02,C(5H2Me(0Me)*NH2,  when  diazotised  and  combined  with 
7-amino-a-naphthol-3  :  6-disulphonic  acid  in  alkaline  solution,  yields  a 
nitroazo-derivative  which,  when  gently  warmed  with  aqueous  sodium 
sulphide,  yields  an  aminoazo-eompound  giving  bluish-black  shades  on 
wool  in  an  acid-bath.  Other  nitroazo-colouring  matters  are  reduced 
under  similar  conditions.  G.  T.  M. 


Mixed  Disazo-compounds  from  p-Phenylenediamine  with 
Heterocyclic  Side -chains.  Carl  Bulow  and  Fritz  Busse  (Ber., 
1906,  39,  2459 — 2466). — When  benzoylacetone  reacts  in  alcoholic 
solution  with  the  diazonium  compound  obtained  from  acetyl-/>-phenyl- 
enediamine,  p  acetyluminobenzene-p-azobenzoylacetone, 

N  H  Ac  •  C6H4-Fr2*CH(COPh )  •  COMe, 

is  obtained.  It  separates  from  dilute  alcohol  in  golden-yellow  needles, 
melts  at  171°,  dissolves  in  dilute  alkali  to  a  dark  red  solution,  and 
is  reprecipitated  unchanged  by  carbon  dioxide.  It  reacts  with 
phenylhydrazine  in  boiling  glacial  acetic  acid  to  form  two  products 
which  are  separated  mechanically.  4-p -Acelylaminobenzeneazo- 


1  :  b-diphenyl-'i-methylpyrazole, 


N  =  CMe 
NPh'CPh 


>ON2-CGH4*NHAc, 


which 


forms  orange-red  crystals,  melts  and  decomposes  at  229°  and  is 
insoluble  in  dilute  alkalis.  The  main  product  of  the  reaction  is 
p-acelylaminobenzeneazobenzoylacetone  diphenylhydrazone, 


N2HPh:CMe-CH-CPh:N2HPh 


N0 


aH4-NHAc 


which  crystallises  in  yellow  needles  and  melts  at  206°. 

4- p-Acetylam,inobenzeneazo-5-phenyl-3-methylisooxazole , 
NICMe.  _  TT  , 

o-cPh>c,N2’C6H4’NHAc’ 


obtained  from  acetylaminobenzeneazobenzoylacetone  and  hydroxylamine 
in  boiling  alcoholic  solution,  separates  from  alcohol  in  large,  yellow 
needles,  melts  and  decomposes  at  228°,  and  develops  a  red  coloration 
with  concentrated  sulphuric  acid.  By  hydrolysis  with  alcohol  and 
10  per  cent,  sodium  hydroxide,  4- p-aminobenzeneazo-5-phenyl-3-methyl - 
isooxazole,  C16H14ON4,  is  obtained,  which  separates  from  alcohol  in 
reddish-yellow,  glistening  needles  and  melts  at  191°. 

Ethyl  b-phenyi-d-methylisooxazole-i-azobenzene-p-azoacetoaeetate , 
N'OMp 

J)'.Cph>C-N2'CeHi-N2-cHAc-0°,Et, 
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obtained  from  an  alcoholic  solution  of  ethyl  acetoacetate  and  the 
diazonium  salt  derived  from  the  preceding  compound,  in  the  presence 
of  sodium  acetate,  forms  micro-crystalline,  orange  needles,  melts  at 
151°,  and  dissolves  in  hot  dilute  alkalis  with  the  loss  of  carbon 
dioxide. 

5-Phenyl-3-methyr\sooxazole-4:-azobenzene-x)-i'-azo-\'-phenyl-d>'-methyl- 

N'CMe  CMe'N 

5' -pyrazolone,  ^  ,cph>0-N!-C,Ht-N2-CH<^^  is  obtained 

when  phenylhydrazine  is  slowly  added  to  a  glacial  acetic  acid  solution 
of  the  preceding  compound.  It  separates  from  its  solution  in  nitro¬ 
benzene  after  the  addition  of  alcohol  or  glacial  acetic  acid  in  red 
needles,  melts  and  decomposes  at  205 — 206°,  dissolves  in  concentrated 
sulphuric  acid  to  a  reddish-violet  solution,  but  is  insoluble  in  hydro¬ 
chloric  acid  or  in  a  solution  of  sodium  hydroxide. 

The  constitution  of  this  compound  has  been  confirmed  by  its  forma¬ 
tion  in  the  reverse  order  by  the  following  changes  :  4-/>-aminobenzene- 
azo-l-phenyl-3-methyl-5-pyrazolone  (compare  Abstr.,  1900,  i,  261)  — y 
\-pkenyl-3-methyl-5-pyrazolone-i-azobenzene-’p-i'-azobenzoylacetone,  which 
melts  and  decomposes  at  231 — 232°,  — y  l-phenyl-3-methyl-5-pyrazol- 
one-4-azobenzene-p-4'-azo-3'-phenyl-5'-methyKsooxazole,  which  is  identi¬ 
cal  with  the  compound  previously  described.  C.  S. 

[The  Diazotisation  of  Substituted  Meta-diamines.]  Gesell- 

SCHAFT  FUR  ChEMISCHE  INDUSTRIE  IN  BASEL  (D.R.-P.  168299). - 

2 : 4-Diaminophenol-6-carboxylic  or  -sulphonic  acid  can  be  readily 
diazotised  to  a  bisdiazonium  salt.  Tolylene-2  : 4-diamine  and  4-chloro- 
»?-phenylenediamine,  on  the  other  hand,  do  not  diazotise  readily,  for 
the  diazonium  salt  first  formed  combines  with  the  still  undiazotised 
diamine  to  form  azo-compounds  of  the  type  of  Bismarck  brown. 
2  :  4-Diaminophenol,  which  might  also  be  expected  to  yield  azo-deriv¬ 
atives  by  this  secondary  reaction,  is  found,  however,  to  diazotise  quite 
readily  in  the  presence  of  sufficient  mineral  acid.  The  solution  of  the 
bisdiazonium  salt  has  a  reddish-yellow  colour,  and  the  compound 
combines  with  the  a-naphtholsulphonic  acids  (5  and  6),  even  in  acetic 
acid  solutions,  to  yield  an  intermediate  azodiazo-product,  which  in 
alkaline  solutions  condenses  further  with  a  phenol  or  phenolsulphonic 
acid  to  give  rise  to  a  tetrazo-colouring  matter.  G.  T.  M. 

Occurrence  of  Glycy  1-proline  Anhydride  in  the  Tryptic  Decom¬ 
position  Products  of  Gelatin.  Phoebus  A.  Levene  and  Wallace  A. 
Beatty  (Per.,  1906,  39,  2060 — 2061). — The  compound  C7H10O2N2, 
described  previously  (this  vol.,  i,  469),  is  readily  hydrolysed  when 
heated  at  150°  with  concentrated  hydrochloric  acid.  The  products 
obtained  are  a-proline  [pyrrolidine-2-carboxylic  acid]  and  glycine,  and 
the  original  substance  thus  appears  to  be  glycy  1-proline  anhydride. 

J.  J.  S. 

Formation  of  Dipeptides  by  the  Hydrolysis  of  Proteids. 
Emil  Fischer  and  Emil  Abderhalden  ( Ber .,  1906,  39,  2315—2320. 
Compare  this  vol.,  i,  326  ;  Levene  and  Beatty,  preceding  abstract). — 
Detailed  instructions  are  given  for  the  isolationjrf  glycyl-\- tyrosine 
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anhydride,  CnH1203N2,  from  the  products  of  the  hydrolysis  of  silk- 
fibroin  by  hydrochloric  acid.  It  separates  from  hot  water  in  a  felted 
mass  of  colourless  needles,  melts  and  decomposes  at  278 — 283°  (corr.),  is 
hydrolysed  by  25  per  cent,  sulphuric  acid  to  tyrosine  and  glycine,  and 
is  identical  with  the  synthetic  product  in  crystalline  form,  melting 
point,  and  solubility,  but  differs  slightly  in  rotatory  power,  [a]u  at  20° 
being  123 ’3°  as  against  126 ’l0. 

Glyeyl-\-leucine  anhydride,  C8Hu02N2,  has  been  isolated  from  the 
products  of  hydrolysis  of  elastin  by  70  per  cent,  sulphuric  acid  ;  it 
separates  slowly  from  hot  alcohol  or  acetone  in  microscopic  needles, 
melts  at  253°  (corr.),  has  [a]D  29'2°  at  20°,  is  hydrolysed  by  concentrated 
hydrochloric  acid  at  100°  to  glycine  and  leucine,  and  is  identical  with 
the  synthetically  prepared  anhydride.  C.  S. 

The  True  Nature  of  the  “Leucines”  and  “  Glucoproteins  ” 
obtained  by  Schiitzenberger  in  the  Decomposition  of  Proteid 
Matter.  Louis  Hugounenq  and  Albert  Morel  ( Compt .  rend.,  1906, 
142,  1426  — 1428). — By  fractional  precipitation  by  means  of  phospho- 
tungstic  acid,  Schiitzenberger’ s  leucines,  “  leuceines,”  and  “  gluco¬ 
proteins”  (Abstr.,  1877,  i,  725;  1879,  542)  can  be  separated  into 
well-known  amino-acids  ;  thus,  the  leucine  group  CnH2n4-102N  con¬ 
tains  10  per  cent,  of  alanine,  41  per  cent,  of  leucine,  2 '8  per  cent, 
of  phenylalanine,  1  per  cent,  of  aspartic  acid,  0-8  per  cent,  of  glutamic 
acid,  and  5  per  cent,  of  tyrosine  ;  the  leucine  group  CuH2,l_102N 
contains  0’27  per  cent,  of  tyrosine,  21  per  cent,  of  alanine,  31  per  cent, 
of  leucine,  5*8  per  cent,  of  proline,  19  per  cent,  of  phenylalanine, 
3'9  per  cent,  of  aspartic  acid,  and  l-9  per  cent,  of  glutamic  acid; 
and  the  gluoeoprotein  group,  CnH3>l04N,  contains  13  per  cent,  of 
alanine,  12  per  cent,  of  leucine,  0'2  per  cent,  of  proline,  7  per  cent,  of 
phenylalanine,  5  per  cent,  of  aspartic  acid,  and  12  per  cent,  of 
glutamic  acid.  M.  A.  W. 

The  “  Chlorination  ”  of  Wool.  L£o  Vignon  and  J.  Mollard 
(Compt.  rend.,  1906,  142,  1343 — 1345). — The  authors  have  examine  d 
the  action  of  gaseous  chlorine,  chlorine  water,  and  bleaching  powder, 
in  acid  solution  on  wool,  and  find  that  whilst  it  is  dissolved  by  the 
prolonged  action  of  the  gas,  its  properties  are  modified  when  the  action 
is  limited,  and  it  loses  10  per  cent,  of  its  weight,  is  dyed  more  readily, 
giving  deeper  and  more  brilliant  tints,  and  becomes  unshrinkable. 
The  chlorine  is  not  fixed  by  the  wool,  but  it  appears  to  destroy  the 
projecting  points  (hooks)  of  the  scales,  and  thus  diminish  its  aptitude 
for  felting  and  shrinking  ;  at  the  same  time  the  increase  in  the  acid  and 
basic  functions  caused  by  the  rupture  of  certain  linkings  of  amino- 
acids  would  account  for  the  increase  in  the  tinctorial  properties. 

M.  A.  W. 

Compounds  of  Nucleic  Acid  and  Proteid,  with  Special 
Reference  to  those  in  the  Mammary  Gland  and  their  Relation 
to  Caseinogen  Formation.  Wilhelm  Lobisch  ( Beitr .  chem. 
Physiol.  Path.,  1906,  8,  191 — 209). — Nucleic  acid  from  the  mammary 
gland  in  its  composition  and  properties  is  closely  related  to  the 
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nucleic  acids  from  the  thymus  and  spermatozoa,  and  not  to  guanylic 
acid.  It  yields  a  carbohydrate  group.  The  hypothesis  that  caseinogen 
is  a  simple  compound  of  this  acid  with  the  serum  proteid  is  not 
tenable.  The  reason  for  this  view  and  the  general  theoretical  con¬ 
ceptions  of  the  way  in  which  nucleic  acid  can  unite  with  proteids  are 
discussed.  W.  D.  H. 

Crystalline  Chitosan  Compounds  from  Sepia  Shells.  Otto 
von  Furth  and  Michele  Russo  (Beit?-,  chem.  Physiol.  Path.,  1906,  8, 
163 — 190). — Chitosan  hydrochloride  and  hydrobromide  can  be  obtained 
in  characteristic  crystalline  form.  Araki’s  formula,  C14H2fiO10N.2,  for 
chitosan  is  disputed  ;  the  molecule  is  at  least  twice,  perhaps  four  times, 
heavier.  It  contains  neither  aldehyde  nor  carboxyl  groups,  and  its 
nitrogen  has  the  character  of  a  secondary  amine.  It  can  combine  with 
one  molecule  of  hydrochloric  acid  for  each  atom  of  nitrogen  ;  the  com¬ 
pound  is  a  loose  one,  and  some  of  the  acid  is  removable  in  a  vacuum. 
On  decomposition  with  acids,  the  hydrochloride  yields  acetic  acid  25 
and  glucosamine  60  per  cent.  All  the  glucosamine  complexes  appear  to 
be  acetylated.  It  takes  up  one  benzoyl  group  per  nitrogen  atom.  A 
large  part  of  the  oxygen  in  the  molecule  is  present  in  hydroxylic  form. 
Chitosan  gives  with  bromine  a  scarlet  additive  product  from  which  the 
bromine  is  removed  by  warming  with  water.  The  chitosans  obtained 
from  the  skeletal  substance  of  arthropods  and  molluscs  are  identical.  The 
integuments  of  butterfly  pupae  are  made  of  chitin,  not  of  Griffiths’ 
pupin.  W.  D.  H. 

Action  of  Light  on  Enzymes  in  Oxygen  and  in  Hydrogen, 
compared  with  the  Action  of  Photodynamic  Substances.  A. 
Jodlbauer  and  Hermann  von  Tappeiner  (Chem.  Centr.,  1906,  i,  487 ; 
from  Arch.  Klin.  Med.,  85,  386 — 394). — Fluorescent  substances,  even 
with  intense  light,  only  act  in  presence  of  oxygen.  Sunlight,  deprived 
of  ultra-violet  rays,  will  alone  injure  invertin  when  oxygen  is  present. 
It  is  probable  that  photodynamic  action  consists  in  a  quickening  of  the 
simple  action  of  light.  This  quickening  action  is  very  considerable. 
The  effect  of  sunlight  and  eosin  in  concentrations  of  A/2000  (opti¬ 
mum)  in  ten  minutes  was  four  times  as  great  as  that  of  sunlight, 
free  from  ultra-violet  rays,  in  fifteen  minutes.  N.  H.  J.  M. 

The  Supposed  Identity  of  Pepsin  and  Rennin.  Sigval 
Schmidt-Nielsen  (Zeit.  physiol.  Chem.,  1906,48,  92 — 109). — The  con¬ 
clusion  is  drawn  that  the  enzyme  which  curdles  neutral  milk  cannot 
be  identical  with  pepsin.  W.  D.  H. 
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Reactions  of  Acetylene  with  Acidified  Solutions  of  Mercury 
and  Silver  Salts.  Julius  A.  Nieuwland  and  J.  A.  Maguire 
(J.  Amer.  Chen.  Soc.,  1906,  28,  1025—1031.  Compare  Nieuwland, 
Abstr.,  1905,  i,  557;  Poleck  and  Thummel,  Abstr.,  1890,  118; 
Hofmann,  Abstr.,  1905,  i,  268). — When  passed  into  a  solution  of 
mercuric  chromate  in  aqueous  chromic  acid,  acetylene  forms  a  bright 

C  •  0  H 

yellow  precipitate,  Cr04Hg.,<^i  ,  which  becomes  brown  when  dried, 

CH 

forms  iodoform  with  moist  iodine,  especially  in  alkaline  solution,  de¬ 
flagrates,  forming  carbon  and  chromium  oxide,  when  rubbed  in  a 
mortar  or  touched  with  a  hot  glass  rod,  and  dissolves  in  presence  of 
nascent  chlorine.  With  mercuric  silicofluoride,  acetylene  forms  a 
white  precipitate  which  turns  blue,  has  an  odour  of  aldehyde,  de¬ 
composes  even  when  dry,  gives  the  iodoform  reaction,  reacts  energeti¬ 
cally  with  dry  bromine  or  chlorine,  and  is  decomposed  by  concentrated 
hydrochloric  acid.  A  similar  precipitate  is  formed  by  the  action  of 
acetylene  on  mercuric  fluoroborate. 

The  white  precipitate  obtained  on  passing  acetylene  into  a  solution 
of  mercuric  chlorate  in  chloric  acid  is  extremely  explosive  when 
rubbed,  on  percussion,  or  on  contact  with  sulphuric  acid,  yields 
acetaldehyde  in  contact  with  water,  and  gives  the  iodoform  reaction  in 
alkaline  solution ;  it  decomposes  only  slowly  when  moist,  attacks 
organic  matter  such  as  paper,  and  is  soluble  in  acids.  A  similar 
precipitate  is  formed  with  mercuric  perchlorate ;  when  pure  this  is  not 
exploded  by  heat,  friction,  or  treatment  with  sulphuric  acid.  Acetylene 
and  mercuric  nitrite  interact  with  development  of  heat,  forming  a 
heavy,  cream-coloured  precipitate,  C2(HgN02).„  which  decomposes 
when  heated  and  gives  the  iodoform  reaction  in  alkaline  solution. 
Similar  white  precipitates  are  formed  by  acetylene  with  mercury 
acetamide  and  mercuric  bromate. 

Acetylene  forms  explosive  precipitates  with  silver  fluoi’ide,  nitrite, 
silicofluoride,  fluoroborate,  and  bromate  in  acid  solutions  and  with 
silver  chloride  in  sodium  hyposulphite  solution.  The  precipitate, 
3C2H2,2H8P04,Ag3P04,H20,  formed  from  acetylene  and  silver  phos¬ 
phate  in  acid  solution,  is  stable,  swells  and  decomposes  when  heated,  is 
only  slowly  decomposed  when  acted  on  by  light,  and  dissolves  in 
potassium  cyanide  solution,  liberating  acetylene.  Acetylene  does  not 
form  precipitates  with  silver  chromate  or  cyanide,  but  with  silver 
perchlorate  it  yields  an  extremely  explosive  compound  which  is 
dangerous  to  prepare  even  in  the  smallest  quantity.  These  compounds 
of  silver  and  acetylene  do  not  give  the  iodoform  reaction,  and  with  the 
exception  of  the  phosphate  are  rapidly  blackened  on  exposure  to  light. 

(4.  V. 

3  d 
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Derivatives  of  ayc-Hexatriene.  Pieter  van  Romburgh  and 
W.  van  Dorssen  ( Proc .  K.  Akcid.  )Vetensch.  Amsterdam,  1906,  9, 
111 — 115.  Compare  this  vol.,  i,  130,  141). — A  new  preparation  of  the 
hydrocarbon,  CH2!CH'CH!CH*CH!CH2  (by  heating  the  formate  of 
s-divinyl  glycol),  which  was  purified  by  fractionation  from  sodium  and 
finally  distilling  in  an  atmosphere  of  carbon  dioxide,  boiled  at 
77 — 78-5°  under  a  pressure  of  764'4  mm.  ;  it  had  a  sp.  gr.  0  749  and 
n„  1-4884  at  13-5°. 

When  treated  with  bromine  at  -  10°,  the  dibromide,  C'^HgBr^  is 
obtained  as  colourless  crystals  melting  at  85  5 — 86°;  at  higher 
temperatures  a  tetrabromide,C(.H8Br4,  is  obtained,  melting  at  114 — 115°; 
at  the  same  time  a  hexabromide,  C6H8Br6,  is  always  produced,  and  can 
be  separated  by  ethyl  acetate,  and  melts  at  163-5 — 164°.  The 
dibromide  and  tetrabromide  are  identical  with  compounds  obtained  by 
Griner  by  the  action  of  phosphorus  tribromide  on  s-divinyl  glycol. 
These  facts  show  that  the  dibromide  has  the  constitution 
CH2:CH-CHBr*CHBr-CH:CH2, 

and  that  the  addition  of  the  bromine  to  the  hexadiene  has  not 
followed  Thiele’s  rule. 

When  reduced  with  hydrogen  at  125 — 130°  in  the  presence  of 
nickel,  w-hexane  is  formed.  When  the  hexatriene  is  reduced  with 
sodium  and  alcohol,  a  mixture  of  hexene  and  a  hexadiene  is  obtained 
which  could  not  be  resolved  into  its  constituents.  It  is  suggested  that  the 
reduction  has  followed  two  courses  :  first  a  mixture  of  two  hexadienes, 
the  /?8,  CHMeiCH-CHICHMe,  and  the  (3e,  CHMe:CH*CH2*CH:CH2, 
is  produced;  the  former  alone  can  be  further  reduced  by  this  method, 
yielding  y-hexene,  CH2Me*CH7CH>CH2Me.  K.  J.  P.  O. 

Reduction  of  Unsaturated  Primary  Alcohols  of  the  Patty 
Series  by  Metal-ammonium  Compounds.  &  Ciiablay  ( Compt . 
rend.,  1906,  143,  123 — 126.  Compare  Abstr.,  1905,  i,  502). — The 
unsaturated  primary  alcohols  of  the  fatty  series  react  with  metal* 
ammonium  compounds  to  form  the  corresponding  unsaturated  hydro* 
carbon  according  to  the  equation 

2C.<lH2»  -  iOH  +  2NHsNa  =  C*H2„  -  iONa  +  NaOH  +  CrtH2n  +  2NHg. 
From  allyl  alcohol,  propylene  is  thus  obtained  in  quantitative  yield. 
The  reaction  is  extremely  energetic  and  is  best  conducted  by  allowing 
the  alcohol  to  fall  drop>by  drop  into  the  solution  of  the  metal-ammonium 
compound  at  —  40°.  The  reaction  has  also  been  tried  with  citronellol, 
which  yields  a  hydrocarbon  boiling  at  168 — 169°  under  760  mm. 
pressure.  It  has  a  sp.  gr.  0-789  at  0°,  0’777  at  22*5°,  nD  =  1  ’4484  at 
22-6°.  It  is  probably  CMe2:CH-CH2-CH2*CHMe-CH2-CH3,  but  a 
small  quantity  only  has  been  obtained. 

It  is  to  be  noted  that  sodium  gives  both  hydrogen  and  propylene 
with  allyl  alcohol,  whereas  sodammonium  yields  only  the  hydrocarbon. 

H.  M.  D. 

Determination  of  the  Molecular  Weights  of  Alcohols  and  of 
Phenols  by  the  Use  of  Benzoic  Anhydride.  Albert  Gascard 
(J.  Pharm.  Chim.,  1906,  [vi],  24,  97 — 101). — When  an  alcohol  or 
phenol  is  esterified  by  means  of  benzoic  anhydride,  one  molecule  of 
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benzoic  acid  is  formed  for  each  molecule  of  alcohol  or  phenol  originally 
taken,  according  to  the  equation  R*OH  +  (C0Ph)20  =  Ph*C02R -f 
Ph*C02H,  and  the  molecular  weight  of  the  alcohol  or  phenol  can 
therefore  be  determined  by  estimating  the  benzoic  acid  present  in  the 
resulting  mixture.  The  method  of  procedure  is  as  follows  :  about 
half  a  gram  of  the  pure  alcohol  or  phenol  is  placed  in  a  long-necked 
flask  together  with  two  or  three  times  the  calculated  quantity  of 
benzoic  anhydride,  the  flask  is  sealed  and  heated  for  about  twenty-four 
hours  by  complete  immersion  in  a  bath  of  water,  saturated  solution  of 
calcium  chloride,  or  oil,  according  to  the  temperature  required  to 
complete  the  esterification ;  the  flask  is  cooled  and  opened,  and  10  to 
20  c.c.  pure  ether,  benzene,  or  chloroform  added  to  dissolve  the  mixture 
of  ester,  anhydride,  and  acid  ;  5  c.c.  of  water  are  then  added  and  the 
acid  titrated  by  means  of  normal  potassium  carbonate  in  the  presence 
of  phenolphthalein  ;  the  molecular  weight  (P)  of  the  alcohol  is  given 
by  the  equation  Y  —  p  x  1000/iV,  where  p  is  the  weight  of  alcohol 
taken  and  N  is  the  number  of  c.c.  of  alkali  employed.  As  benzoic 
anhydride  usually  contains  a  little  free  benzoic  acid  it  is  advisable  to 
make  a  blank  experiment  to  determine  the  amount ;  but  control 
experiments  show  that  neither  benzoic  anhydride  nor  the  ester  of  a 
primary  or  secondary  alcohol  is  appreciably  hydrolysed  under  the 
conditions  of  the  experiment.  M.  A.  W. 

Boiling  Points  of  some  Secondary  and  Tertiary  Alcohols. 

Gustav  D.  Hinriciis  {Compt. rend.,  1906,  143,  359—361). — Thoauthor 
has  previously  shown  (this  Journal,  1873,  1014)  that  the  boiling  point 
of  a  compound  is  a  function  of  its  maximum  moment  of  inertia ;  the 
secondary  and  tertiary  alcohols,  C^tRu+iOH,  examined  by  Henry 
(following  abstract),  afford  a  further  illustration  of  this  generalisation  ; 
their  maximum  moments  of  inertia  are  given  below,  and  the  order  is 
the  same  as  that  observed  by  Henry  in  their  boiling  points. 


For  n.  5.  6.  7.  8.  9. 

Tertiary  alcohol .  79  168  309  501  746 

Secondary  alcohol .  82  161  286  468  712 


M.  A.  W. 


Secondary  Alcohols  from  the  Octane,  CHMe2*[CH2]4*CH3. 

Louis  Henry  [with  Buelens  and  Muset]  {Compt.  rend.,  1906,  143, 
102 — 104). — AVhilst  the  secondary  alcohols  derived  from  normal 
octane  have  approximately  the  same  boiling  point,  it  is  found  that  the 
boiling  points  of  the  various  secondary  alcohols  derived  from  the 
/3-methyloctane,  CHMe2,CH2‘CH2,CH2*CH2'CH3,  differ  considerably. 
The  boiling  rises  regularly  as  the  distance  of  the  carbinol  group  from 
the  carbon  atom  to  which  the  two  methyl  groups  are  attached 
increases.  The  respective  boiling  points  are  y  153 — 154°,  8  160 — 161°, 
e  165—166°,  £  171—172°. 

When  the  y-alcohol  is  converted  into  the  corresponding  halogen 
compound  and  this  is  hydrolysed,  the  tertiary  dimethylnentylcarbinol, 

3  d  2 
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C5Hn*CMe2*OH,  is  obtained,  and  this  boils  at  162°,  which  is  con¬ 
siderably  higher  than  the  boiling  point  of  the  secondary  y-alcohol.  If 
the  boiling  points  of  the  secondary  alcohols, 

CHMe2-OH(OH)-C„H2»+1, 

are  compared  with  those  of  the  tertiary  alcohols, 
OH-CMe2-CH/CrtH.2(,+1, 

it  is  found  that  the  relationship  between  the  boiling  points  changes  as 
the  number  of  carbon  atoms  in  the  molecule  increases.  In  the  case  of 
pentane  and  hexane  the  secondary  alcohol  boils  10°  and  6°  respectively 
above  the  tertiary  alcohol;  the  alcohols  derived  from  heptane  have  the 
same  boiling  point,  whilst  in  the  case  of  octane  the  tertiary  alcohol 
boils  8°  higher  than  the  corresponding  secondary  compound. 

H.  M.  D. 

Transformation  of  Secondary-tertiary  a-Glycols  into 
Ketones  and  the  Transposition  of  Hydrobenzoin.  Marc 
Tjffeneau  and  Dorlencourt  ( Compt .  rend .,  1906,  143,  126 — 128). — 
y-Ethylpentylene  /3y-glycol,  obtained  by  the  action  of  magnesium  ethyl 
bromide  on  ethyl  lactate,  boils  at  194 — 197°  under  the  ordinary 
pressure  and  has  a  sp.  gr.  0  957  at  20°.  When  heated  with  sulphuric 
acid  it  yields  diethylacetone.  aa -Dijjhenylpropylene  afi-glycol  melts  at 
96°,  and  in  the  same  way  yields  diphenylacetone  melting  at  45 — 47°, 
which  gives  a  semicarbazone  of  melting  point  165 — 166°. 

a-Phenyl-5-ethylbutylene  a/I-glycol,  which  melts  at  89°,  is  converted 
by  sulphuric  acid  into  phenyl  isopentyl  ketone,  CfiH5*00’CHEt2.  This 
boils  at  230 — 236°  and  yields  a  semicarbazone  melting  at  179°. 

Methylhydrobenzoin,  melting  at  104°,  is  converted  into  methyl 
deoxybenzoin,  which  boils  at  193°  under  25  mm.  pressure  and  gives  a 
semicarbazone  melting  at  194°. 

In  the  same  way  ethylhydrobenzoin,  melting  at  1 17°, yields ethyldeoxy- 
benzoin,  the  semicarbazone  of  which  melts  at  167°. 

These  changes  are  quite  analogous  to  the  formation  of  diethyl¬ 
acetone  and  diphenylacetone  from  ethylpentyleue  glycol  and  diphenyl- 
propylene  glycol  respectively,  and  the  intramolecular  transposition  which 
takes  place  in  the  formation  of  diphenylacetaldehyde  from  hydrobenzoin 
is  quite  exceptional.  The  phenomenon  of  dehydration  in  the  case  of 
glycols  of  the  type  ArCH(OH)*CII(OH)Ar'  is  therefore  different  from 
that  of  glycols  of  the  general  formula  ArRC(OH)*CH(OH)Ar'. 

H.  M.  D. 

Rectification  of  Officinal  Ethyl  Ether.  P.  Guigues  (J.  Pharm. 
Chim,  1906,  [vi],  24,  204). — Ethyl  ether  containing  alcohol  can  be  con¬ 
veniently  purified  by  distillation  over  colophony,  which  retains  the 
alcohol.  Five  per  cent,  of  98  per  cent,  alcohol  was  added  to  pure 
anhydrous  ether  having  a  sp.  gr.  0-720  at  15°,  the  sp.  gr.  of  the  mixture 
after  drying  over  anhydrous  potassium  carbonate  was  0’725,  and  this 
fell  to  0  721  after  once  washing  with  water;  the  ether,  still  retaining 
1  per  cent,  of  alcohol,  was  placed  in  contact  with  colophony  (50  grams 
per  litre  of  ether),  and  finally  distilled  ;  the  distillate  was  pure  ethyl 
ether  having  a  sp.  gr.  0*720  at  15°.  M.  A.  W. 
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Triformin  (Glyceryl  Triformate).  Pieter  van  Romburgh  ( Proc . 
K.  Akad.  Wetensch.  Amsterdam,  1906,  9,  109 — 111). — Although 
diformin  is  produced  as  an  intermediate  product  in  the  preparation  of 
formic  acid  from  oxalic  acid  and  glycerol,  it  is  difficult  to  demonstrate 
the  presence  of  triformin.  When  a  large  excess  of  anhydrous  oxalic 
acid  is  used  and  the  product  distilled  under  reduced  pressure,  an  oil  is 
obtained  which  has  a  sp.  gr.  1‘309  at  25°,  and  by  titration  is  shown  to 
consist  of  90  per  cent,  of  triformin.  Similar  results  are  obtained  when 
pure  diformin  is  treated  with  anhydrous  formic  acid.  The  triformin 
may  be  isolated  from  these  mixtures  by  cooling  the  oil  with  liquid 
ammonia,  when  crystals  separate,  which  can  be  freed  from  liquid. 
Triformin  crystallises  in  needles  melting  at  18°,  and  as  a  liquid  has  a 
sp.  gr.  1  *320  and  nD  P4412  at  18u;  it  boils  at  163°  under  38  mm. 
and  at  266°  under  the  ordinary  pressure.  If  mixed  with  diformin, 
distillation  at  the  ordinary  pressure  is  accompanied  by  decomposition, 
carbon  monoxide  and  dioxide  being  evolved  and  allyl  formate  distilling 
over.  On  very  slow  distillation  at  the  ordinary  pressure,  triformin 
decomposes  into  allyl  formate,  formic  acid,  and  allyl  alcohol,  which 
distil,  and  glycerol  which  remains  in  the  residue,  the  oxides  of  carbon 
being  at  the  same  time  evolved. 

Triformin  is  hydrolysed  slowly  by  cold  water,  but  more  rapidly  by 
warm  water.  It  reacts  with  ammonia  and  amines,  yielding  the 
corresponding  formamide  and  glycerol.  K.  J.  P.  O. 

The  Fatty  Acids  of  Kephalin.  H.  Cousin  (J.  Pharm.  Ghim ., 
1906,  [vi],  24,  101 — 108.  Compare  Koch,  this  vol.,  ii,  136). — 
Kephalin,  precipitated  by  alcohol  from  an  ethereal  extract  of  dried 
ox’s  brain  and  purified  by  repeated  treatment  with  boiling  alcohol, 
forms  a  firm,  waxy,  pale  yellow  mass,  becoming  reddish-brown  with 
time  ;  it  is  insoluble  in  water  or  acetone,  slightly  soluble  in  ethyl 
acetate  or  cold  alcohol,  soluble  in  hot  alcohol ;  it  contains  from  3'73  to 
3‘89  per  cent,  of  phosphorus  and  P82  to  l-86  per  cent,  of  nitrogen, 
which  correspond  with  the  ratios  P:N  =  2-0  to  2T2.  The  nitrogen 
bases  were  removed  by  partial  hydrolysis  by  heating  with  a  dilute 
hydrochloric  acid,  and  the  residual  mixture  of  fatty  acids  and  glycero- 
phosphoric  esters  completely  saponified  by  prolonged  boiling  with  an 
alcoholic  solution  of  potassium  hydroxide  in  alcohol.  The  glycero- 
phosphoric  acid  was  isolated  in  the  form  of  its  calcium  salt,  and  the 
mixture  of  fatty  acids,  having  an  iodine  value  96  to  102,  was  separated 
according  to  the  method  previously  employed  in  the  case  of  lecithin 
(Abstr.,  1903,  i,  675  ;  this  vol.,  i,  330)  into  unsaturated  and  saturated 
acids.  The  unsaturated  acid  or  acids  (Thudichum’s  “  kephalic  acid”) 
is  either  linoleic  acid  or  a  mixture  of  acids  belonging  to  this  series, 
and  stearic  acid  is  the  only  saturated  acid.  M.  A.  W. 

Constitution  of  Phenylangelicalactone  and  isoOctenelactone. 
Johannes  Thiele  and  Wilhelm  Wedemann  ( Annalen ,  1906,  347, 
132 — 142), — It  has  been  shown  by  Fittig  that  both  the  A1  and  A2 
crotonolactones  yield  the  same  y-ketonic  acid.  Two  such  lactones, 
phenylangelicalactone  and  isooctenelactone,  have  been  here  demon¬ 
strated  to  have  the  A1  constitution. 
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When  phenylangelicalactone,  CH2Ph*CH<^.QQ^CH,  is  oxidised 
with  permanganate  in  neutral  alcoholic  solution,  phenyldihydroxy - 
valerolactone,  CH2Ph-CH<CQ^^^^>CH*QH,  is  obtained,  crystal¬ 
lising  in  needles  melting  at  124°.  With  acetyl  chloride,  it  yields  a 
diacetyl  derivative,  C15H1606,  as  a  thick  oil,  and  with  p-nitrobenzoyl 
chloride,  a  p -nitrobenzoate,  C25H18O10N2,  which  crystallises  in  needles 
melting  at  130°.  On  hydrolysis  with  barium  hydroxide,  the  barium 
salt  of  trihydroxyphenylvaleric  acid  is  formed  ;  the  silver  salt  is  an 
amorphous  precipitate. 

isoOctenelactone,  OH2Pr/3<CH<^£Q^CH,  is  prepared  by  the  action 

of  anhydrous  sodium  acetate  on  /3y-dibromoisooctenoic  acid,  and  is  an 
oil  of  pleasant  odour.  When  oxidised,  it  yields  a(3-dihydroxy -y-iso- 

butylbutyrolactone,  CHoPi^'CH^q^^qq^CH'OH,  which  crystal¬ 
lises  in  needles  melting  at  124°.  The  di-p-nitrobenzoate,  C22H20O10N2, 
melts  at  147°.  On  hydrolysis,  it  yields  a/3y-trihydroxy-y- isobutyl- 
butyric  acid,  the  silver  salt  of  which  was  analysed.  K.  J.  P.  0. 

Reactions  between  Acid  Chlorides  and  Potassium  Ethyl¬ 
xanthate.  Oswin  W.  Willcox  (J.  Amer .  Chem.  Soc.,  1906,  28, 
1031 — 1034). — The  action  of  acetyl  chloride  on  potassium  ethyl- 
xanthate  in  cooled  dilute  ethereal  solution  leads  to  the  formation  of  the 
mixed  anhydride ,  OEt’OS’SAc,  which  is  obtained  as  an  unstable  oil, 
decomposing  when  heated  into  ethyl  acetate,  carbon  disulphide,  and 
other  products.  In  presence  of  a  small  amount  of  ether  and  without 
cooling,  the  action  leads  to  the  formation  of  ethylxanthic  anhydride. 
Only  a  small  amount  of  this  could  be  obtained  from  the  product  of  the 
action  of  ethyl  chlorocarbonate  on  potassium  ethylxanthate. 

Ethyl  pentathiotricarbonate ,  CS(S,CS'OEt)2,  is  formed  by  the  action 
of  thiocarbonyl  chloride  on  potassium  ethylxanthate  in  ice-cooled 
aqueous  solution,  or  together  with  a  yellowish-brown  oil  in  acetone 
solution ;  it  separates  from  benzene  in  white,  microscopic  crystals, 
melts  and  decomposes  at  160°,  and  is  stable  towards  dilute  acids  or 
alkali  hydroxides,  but  is  decomposed,  depositing  sulphur,  when  heated 
with  concentrated  sulphuric  acid. 

Large  amounts  of  ethylxanthic  anhydride  are  isolated  from  the 
product  of  the  action  of  carbonyl  chloride  on  potassium  ethylxanthate 
in  toluene  solution.  G.  Y. 

isoSuccinic  Acid.  Richard  Meyer  and  Paul  Bock  ( Annalen , 
1906,  347,  93 — 105). — The  preparation  of  ethyl  isosuccinate  from 
ethyl  y-bromopropionate  and  potassium  cyanide  is  unsatisfactory. 
Attempts  to  employ  Grignard’s  reaction  by  treating  ethyl  y-bromo¬ 
propionate  successively  with  magnesium  and  carbon  dioxide  were 
unsuccessful.  It  was  found  that  the  purification  of  the  product  of  the 
malonic  ester  synthesis  by  conversion  of  the  impure  ethyl  isosuccinate 
into  the  crystallisable  amide  afforded  the  best  results. 

Benzyl  isosuccinate  is  an  oil ;  the  p -niirobenzyl  ester,  prepared  from 
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impure  silver  isosuccinate  and  jo-nitrobenzyl  iodide,  crystallises  in  six- 
sided  plates  melting  at  75°,  but  cannot  be  readily  converted  into 
isosuccinic  acid.  The  anilide  of  isosuccinic  acid  is  obtained  by  heating 
the  ester  with  aniline,  and  crystallises  in  needles  meltiDg  at  180 — 181°. 

isoSuccinamide  is  easily  hydrolysed  by  boiling  with  dilute  aqueous 
sodium  hydroxide.  The  acid,  which  crystallises  in  white  needles, 
melts  at  127—130°  and  forms  a  50-61 — -50-87  per  cent,  solution  in 
water  at  15°.  Its  molecular  heat  of  combustion  was  found  to  be 
365 '3  Cal.  (constant  volume),  a  number  in  near  agreement  with 
Stohmann’s  value. 

Cadmium  isosuccinate  crystallises  with  H20  in  sparingly  soluble 
needles.  The  cupro- ammonium  compound, 

Cu(C02-C?H4-C02NH4).2,4H,0, 

prepared  from  ammonium  isosuccinate  and  copper  acetate,  forms 
bluish-green  crystals.  isoSuecinyl  chloride,  prepared  from  thionyl 
chloride  and  isosuccinic  acid  or,  better,  sodium  isosuccinate,  is  a  liquid 
boiling  at  75°  under  50  mm.  pressure.  Bromoisosuccinic  acid,  prepared 
from  the  pure  isosuccinic  acid,  forms  large,  transparent  crystals, 
apparently  octohedral,  and  melts  and  decomposes  at  165 — 170°. 

K.  J.  P.  O. 

Esterification  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 
XIV.  i- Aspartic  Acid.  Budolf  Wegsciieijder  and  Erich  Frankl 
( Monatsh .,  1906,  27,  487 — 501.  Compare  Wegscheider,  this  voh, 
ii,  77). — As  stated  by  Piutti  (Abstr.,  1888,  677;  1889,  383),  the 
esterification  of  i-aspartic  acid  by  means  of  alcohol  and  hydrogen 
chloride  leads  to  the  formation  of  /3-ethyl  hydrogen  i-aspartate, 
together  with  traces  of  the  diethyl  ester  (compare  Curtius  and  Koch, 
Abstr.,  1885,  885  ;  Fischer,  Abstr.,  1901,  i,  192). 

The  action  of  silver  nitrate  on  ammonium  i-aspartate  in  aqueous 
solution  leads  to  the  formation  of  the  salt,  C4Hfi07N2Ag2.  A  salt  of 
approximately  the  constitution  C4H504NAg2  is  obtained  in  presence 
of  an  excess  of  ammonia ;  when  treated  with  ethyl  iodide,  this  yields 
ethyl  i-aspartate,  together  with  small  amounts  of  an  W-ethylated 
product. 

The  hydrolysis  of  the  diethyl  ester  by  means  of  a  limited  amount  of 
alcoholic  potassium  hydroxide  leads  to  the  formation  of  a  mixture  of 
the  diethyl  ester  and  i-aspartic  acid.  No  ester  was  obtained  on 
heating  potassium  hydrogen  i-aspartate  with  ethyl  iodide  and  alcohol 
at  100°.  When  heated  with  alcohol  in  a  sealed  tube  at  93°,  i-aspartic 
acid  remains  unchanged,  but  at  150 — 160°  it  is  partially  decomposed, 
yielding  carbon  dioxide  and  an  oil  from  which  a  product  could  not  be 
isolated.  G.  Y. 

Transformations  of  Methyl  Dicarboxyaconitate.  Bichard 

Anschutz  and  Alpiions  Deschauer  ( Annalen ,  1906,  347,  1 — 16). — 
Methyl  dicarboxyaconitate  is  best  prepared  from  methyl  diehloro- 
oxalate  (1  mol.)  and  methyl  sodiomalonate  (3  mols.),  when  the  follow¬ 
ing  reaction  takes  place:  0Me-CCl2’C02Me  -f  2CHNa(C02Me)2  = 
2NaCl  +  MeOH  +  C(C02Me)2:C(C02Me)-CH(C02Me)2.  The  sodium 
salt  of  the  methyl  dicarboxyaconitate  is  then  formed  by  interaction 
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with  1  mol.  of  methyl  sodiomalonate.  The  ester  is  purified  by  re¬ 
crystallisation  from  water,  and  melts  at  62°.  At  the  same  time, 
methyl  ethylenetricarboxylate,  CH(C02Me)!C(C02Me),,  is  formed  as  a 
by-product;  it  crystallises  from  methyl  alcohol,  melts  at  134 — 135°, 
and  does  not  give  a  yellow  coloration  with  alkalis  as  does  the 
aconitate. 

Methyl  dicarboxytricarballylate, 

CH(C02Me).2*CH(C02Me)*CH(C02Me)2, 
is  prepared  by  reducing  methyl  dicarboxyaconitate  with  zinc  dust 
in  acetic  acid  solution,  and  forms  plates  melting  at  85 — 86°.  It  is 
completely  soluble  in  alkalis  and  forms  the  monosodium  derivative, 
Cj3Hl7O]0Na.  It  may  also  be  prepared  from  methyl  dichloroacetate 
and  methyl  sodiomalonate.  When  boiled  with  concentrated  hydro¬ 
chloric  acid  it  is  quantitatively  converted  into  tricarballylic  acid 
melting  at  158°. 

The  sodium  derivative  of  methyl  dicarboxyaconitate  forms  small, 
orange-yellow  crystals,  and  when  pure  yields  with  methyl  iodide 
methyl  aa-dicarboxy-a-methylaconitate, 

C(C02Me)2:C(C02Me)-CMe(C02Me)2, 
which  crystallises  in  needles,  melts  at  86°,  and  boils  at  208 — 210° 
under  12  mm.  pressure. 

a- Methyl 'aconitic  acid ,  CH(C02H)!C(C02H),CHMe,C02H,  is  prepared 
by  heating  methyl  dicarboxymethylaconitate  with  25  per  cent,  sodium 
hydroxide  at  60  —  70°  and  then  isolating  the  methylaconitic  acid  as 
the  silver  salt ;  it  forms  small  crystals  melting  and  decomposing  at 
169 — 172°.  The  silver  salt  is  a  white  powder. 

Methyl  dicarboxymethyltricarballylcite, 

CH(C02Me)2*CH(C02Me)*CMe(C02Me)2, 
is  obtained  by  reducing  methyl  dicarboxymethylaconitate  with  zinc 
dust  in  acetic  acid  solution,  and  forms  large,  transparent  crystals 
melting  at  58 — 59-5°;  its  sodium  derivative,  C14II19O10Na,  is  obtained 
as  a  solid  by  adding  dry  benzene  to  its  methyl-alcoholic  solution. 
When  methyl  dicarboxymethylaconitate  is  boiled  with  20  per  cent, 
hydrochloric  acid,  it  is  converted  into  a  mixture  of  two  u-methyltri- 
carballylic  acids,  CH2(C02H)‘CH(C02H)-CHMe-C02H,  which  are 
separated  by  crystallisation  from  water.  The  sparingly  soluble  acid 
melts  at  178 — 180°,  whilst  the  more  soluble  acid  melts  at  132 — 134°. 
The  silver  salt  of  each  acid  was  prepared,  and  the  acids  proved  to  be 
identical  with  those  obtained  by  Auwers,  Kobner,  and  Meyenberg 
(Abstr.,  1892,  i,  41).  K.  J.  P.  O. 

Synthetical  Crystalline  Alditol.  Gabriel  Bertrand  and  A. 
Lanzenberg  ( Compt .  rend.,  1906,  143,  291 — 294). — The  authors  have 
obtained  28  grams  of  pure  recrystallised  Wditol  from  300  grams  of 
xylose  by  the  following  modification  of  Fischer  and  Fay’s  method 
(Abstr.,  1895,  i,  650);  the  xylose  is  converted  into  a  mixture  of  l- 
gulonic  and  ^-idonic  acids,  the  latter  removed  by  crystallisation  of  its 
lactone,  when  the  mother  liquor  reduced  by  sodium  amalgam  contains 
Mditol  together  with  a  little  Z-sorbitol,  which  is  removed  in  the  form  of 
its  benzylidene  derivative,  and  the  crystallisation  of  the  f-iditol  in¬ 
duced  by  sowing  with  a  crystal  of  sorbieritol  (a-iditol)  (compare 
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Maquenne  and  Bertrand,  Abstr.,  1901,  i,  497).  7-Iditol  crystallines  in 
rhombic  prisms,  melts  at  73-5°,  and  has  [a]D  +  3'5°  in  10  per  cent, 
aqueous  solution  at  20°  [the  corresponding  constants  of  a-iditol  are 
73'5°  and  -  3-5°  respectively,  and  not  75°  and  -  3-53°  as  originally 
stated  (compare  Abstr.,  1905,  i,  21)]  ;  the  hexci-acetyl  derivative  crys¬ 
tallises  in  hexagonal  plates,  melts  at  121 ’5°,  and  has  [a]D  +  25-33°  in 
5  per  cent,  chloroform  solution  at  20°  [the  hexa-acetyl  derivative  of 
a-iditol  melts  at  121’5°  and  has  [a]D  -  25‘65°  in  5  per  cent,  chloroform 
solution  (compare  Abstr.,  1905,  i,  21)];  trimethylene-7-iditol  crystallises 
in  thin,  brilliant  needles  almost  insoluble  in  alcohol,  insoluble  in 
chloroform,  soluble  in  acetic  acid,  and  has  [a]D  -  30°,  and  not  +8°  as 
stated  by  Lobry  de  Bruyn  and  Alberda  van  Eckenstein  (Abstr.,  1900, 
i,  332).  M.  A.  W. 

Action  of  Ammonium  Chloride  on  Aqueous  Sucrose  Solu¬ 
tions.  Friedrich  Strohmer  and  O.  Fallada  ( Ghem .  Centr.,  1906,  i, 
1819  ;  from  Osterr.-ung.  Zeit.  Zucker-Ind.  Landiv.,  35,  168 — 171). — 
On  heating  in  various  ways  aqueous  solutions  containing  sucrose  and 
ammonium  chloride  in  the  proportion  3  :  1  or  1  :  1,  it  is  found  that  the 
polarisation  diminishes  to  a  greater  or  less  extent,  the  liquid  becoming 
coloured  and  capable  of  reducing  Fehling’s  solution.  The  solution 
remains  neutral,  except  when  heated  at  115°,  in  which  case  it  becomes 
faintly  acid.  Assuming  that  the  solution  contains  invert  sugar, 
Clerget’s  formula  indicates  an  amount  of  this  sugar  corresponding  very 
nearly  with  the  original  proportion  of  sucrose.  The  hydrolysis  of 
the  sucrose  must  be  assumed  to  be  a  consequence  of  the  decomposition 
of  the  ammonium  chloride  into  ammonia  and  hydrogen  chloride. 

T.  H.  P. 

Hydrolysis  of  Raffinose  by  means  of  Citric  Acid.  J. 

Pieraerts  ( Chem .  Centr.,  1906,  ii,  24 — 25;  from  Bull.  Assoc,  chim. 
Suer.  Dist.,  23,  1143—  1146). — Raffinose  is  completely  resolved  into 
rf-fructose  (lasvulose)  and  melibiose  by  citric  acid,  the  hydrolytic  action 
of  the  acid  being  proportional  to  its  concentration  and  to  the  duration 
of  its  action.  The  action  of  the  citric  acid  may,  under  certain  con¬ 
ditions,  proceed  further  than  this  first  stage,  but  the  lievulose  is  not 
attacked  until  long  after  the  first  stage  in  the  hydrolysis  of  raffinose  is 
reached.  T.  H.  P. 

Mechanism  of  Additive  Reactions.  VII.  Reactivity  of 
Unsaturated  Nitrogen.  Daniel  Vorlander  ( Annalen ,  1906,  345, 
251 — 260). — The  oxidation  of  amines  is  initially  an  additive  process 
(compare  Dunstan  and  Goulding,  Trans.,  1899,  75,  1004  ;  Wolffenstein, 
Abstr.,  1900,  i,  209  ;  Bamberger,  Abstr.,  1902,  i,  364).  In  its 
subsequent  stages,  the  oxidation  is  influenced  chiefly  by  the  groups 
containing  hydrogen  adjacent  to  the  nitrogen  atom ;  consequently 
primary  amines  are  most  slowly,  and  tertiary  amines  most  rapidly 
oxidised.  Ammonium  bases,  which  do  not  contain  unsaturated 
nitrogen,  are  stable  towards  the  oxidising  agent.  The  oxidising  agent 
used  in  these  and  the  following  experiments  was  permanganic  acid  in 
the  presence  of  an  acid.  The  latter  on  the  one  hand  accelerates  the 


730 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


oxidising  action  of  the  permanganate,  and  on  the  other  retards  oxida¬ 
tion  by  salt-formation  with  the  amine.  In  neutral  or  alkaline  solution 
most  amines  are  instantly  oxidised  by  permanganate.  The  oxidation 
is  also  influenced  by  temperature,  concentration,  the  presence  of  easily 
oxidisable  substances  which  act  as  catalysts,  and  even  by  the  products 
of  oxidation. 

Acyl  derivatives  are  comparatively  stable  towards  alkaline 
permanganate,  but  in  acid  solution  are  more  easily  oxidised  than  the 
amines,  owing  to  the  absence  of  salt-formation. 

These  results  are  illustrated  in  the  paper  by  tables  and  curves. 

C.  S. 

Oxidation  of  Ammonia  Derivatives  by  Permanganic  Acid. 

Daniel  Vorlander,  Georg  Blag,  and  Theodor  Wallis  (. Annalen , 
1906,  345,  261 — 276). — The  paper  gives  a  detailed  account  of  the 
results  mentioned  in  the  preceding  abstract,  and  is  not  suitable  for 
abstraction. 

The  velocity  of  oxidation  of  an  amine  by  acidified  permanganate 
under  carefully  stated  conditions  is  a  new  constant  by  which  such 
substances  can  be  identified.  C.  S. 

Combination  of  Amino-acids  derived  from  Proteids.  Albert 
Morel  ( Compt .  rend.,  1906,  143,  119 — 121). — When  the  hydrochloride 
of  ethyl  glycine  is  treated  with  a  large  excess  of  carbonyl  chloride 
in  boiling  toluene,  ethyl  glycine  isocyanate,  CO*N,CHVC02Et,  is  formed. 
It  is  a  colourless  liquid  which  boils  at  115- — 120°  under  15  mm. 
pressure.  With  aniline  it  yields  the  compound 
HNPh*C0-NH*CH2-C0.2Et, 

which  melts  at  113 — 114°.  When  boiled  with  water,  the  isocyanate 
decomposes,  carbon  dioxide,  ethyl  alcohol,  and  carbamidediacetic  acid, 
C0(NH*CH2*C02H)2,  being  formed.  This  acid  forms  well-developed 
crystals  which  melt  at  166 — 168°. 

The  isocyanate  reacts  with  an  alkaline  solution  of  leucine,  forming 
the  carbamide  derivative, 

C02H-CH2-NH-C0-NH*CH(C02H)*CH2PrP, 
which  is  insoluble  in  acids  and  melts  and  decomposes  at  183°. 

In  a  similar  manner,  with  a  solution  of  tyrosine,  the  compound 
C02H-CH2-NH-C0-NH-CH(C02H)-CH2-C);H4-0H  is  formed  ;  it  crys¬ 
tallises  from  alcohol  in  delicate  needles  and  melts  and  decomposes  at 
214°.  These  compounds  do  not  appear  to  be  hydrolysed  under  the 
influence  of  pepsin  and  pancreatic  juice.  IT.  M.  D. 

Synthesis  of  Cyanogen  and  of  Hydrogen  Cyanide  from  their 
Elements.  Theodor  Wallis  ( Annalen ,  1906,  345,  353 — 362). — 
Contrary  to  statements  in  the  literature,  cyanogen  is  not  produced 
when  electric  sparks  are  passed,  or  the  arc  is  established,  between 
carbon  poles  in  an  atmosphere  of  nitrogen.  In  the  presence  of 
moisture  or  of  hydrogen,  hydrogen  cyanide  is  formed. 

In  order  to  detect  cyanogen  in  the  presence  of  hydrogen  cyanide, 
the  mixture  is  passed  into  an  acidified  solution  of  a  silver  salt,  the 
silver  cyanide  removed,  the  silver  in  the  solution  precipitated  by  yellow 
ammonium  sulphide,  a  few  drops  of  alkali  are  added,  and  after  filtration 
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and  evaporation  the  test  for  a  thiocyanate  is  applied.  The  estimation 
of  cyanogen  and  hydrogen  cyanide  is  effected  by  passing  the  mixture 
into  a  solution  of  potassium  hydroxide  ;  the  hydrogen  cyanide  and  one- 
half  of  the  cyanogen  is  estimated  as  silver  cyanide;  the  other  half,  now 
present  as  potassium  cyanate,  is  determined  by  boiling  the  cyanate 
with  dilute  sulphuric  acid  and  titrating  the  ammonia  produced.  An 
alternative  method  is  to  pass  the  mixture  into  a  solution  of  ammonium 
hydroxide  or  carbonate.  After  titration  with  a  silver  solution,  the 
ammonium  cyanate  is  converted  into  carbamide,  and  isolated  and 
weighed  as  such. 

Cyanogen  prepared  in  the  usual  way  always  contains  hydrogen 
cyanide,  which  can  be  removed  by  passing  the  gas  over  cotton-wool 
moistened  with  a  silver  solution.  C.  S. 

Action  of  the  Electric  Discharge  on  Cyanogen.  H.  Gaude- 
chon  ( Compt .  rend.,  190G,  143,  117 — -119). — When  cyanogen  is 
subjected  to  the  action  of  the  electric  discharge,  nitrogen  is  liberated 
and  a  solid,  brown  substance  is  formed.  The  composition  of  the 
deposit  varies  with  the  pressure  of  the  gas,  the  capacity  of  the 
apparatus,  and  the  potential  of  the  discharge.  It  is  partially,  some¬ 
times  completely,  soluble  in  water  and  ethyl  alcohol,  and  always  dis¬ 
solves  readily  in  dilute  alkali  solutions,  and  therefore  does  not  contain 
free  carbon.  When  heated  carefully  to  dark  redness,  the  solid 
substance  gives  off  nitrogen,  and  the  residue  is  found  to  be  insoluble 
even  in  strong  alkali  solutions.  The  author  points  out  that  the 
products  of  the  action  of  the  discharge  are  thus  conclusively  proved 
to  be  condensation  products  containing  excess  of  carbon,  and  do  not 
result  from  the  simple  polymerisation  of  cyanogen.  H.  M.  D. 

Carbonyl  Bromide.  A.  von  Bartal  ( Annalen ,  1906,  345, 
334 — 353). — Emmerling  and  Lengyel’s  (Abstr.,  1880,  627)  or  Besson’s 
(Abstr.,  1895,  i,  317)  methods  are  unsuitable  for  the  preparation  of 
pure  carbonyl  bromide.  The  boron  tribromide  required  in  the  latter 
method  is  conveniently  obtained  in  60 — 70  per  cent,  yield  by  passing 
bromine  vapour  over  powdered  boron  containing  10  per  cent,  of 
magnesium  at  a  dull  red  heat. 

Carbonyl  bromide  is  obtained  in  small  quantities  directly  from 
carbon  monoxide  and  bromine  vapour  in  the  presence  of  aluminium 
bromide,  or  by  the  silent  electric  discharge.  It  is  prepared  in  50 — 60 
per  cent,  yield  by  allowing  sulphuric  acid  of  sp.  gr.  1-84  to  drop 
slowly  into  carbon  tetrabromide  at  160 — 170°.  The  red  distillate  is 
shaken  with  mercury,  distilled,  shaken  again  with  powdered  antimony, 
and  once  again  distilled.  Pure  carbonyl  bromide  is  a  heavy,  mobile, 
colourless  liquid  which  fumes  in  air,  and  smells  somewhat  like 
phosgene.  It  boils  and  decomposes  slightly  at  64 — 65°,  has  a  sp.  gr. 
2 -45  at  15°,  and  is  decomposed  by  light  or  heat.  With  dimethyl- 
aniline  and  zinc  bromide  or  aluminium  bromide  it  forms  dyes  of  the 
crystal -violet  group,  particularly  hexamethyl-jw-rosaniline  hydro¬ 
bromide  ;  in  the  absence  of  the  contact  substance,  p-bromodimethyl- 
aniline  is  produced.  It  is  more  stable  towards  water  than  carbonyl 
chloride.  O.  S. 
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Preparation  of  Cyanamides.  Ralph  H.  McKee  ( Amer .  Chem. 
J.,  1906,  36,  208 — 213). — Dipropylcyanamide  is  obtained  in  a 
93  per  cent,  yield  by  shaking  IT  mols.  of  bromine  in  light  petroleum 
solution  with  1  mol.  of  dipropylamine  and  4-5  mols.  of  potassium 
cyanide  in  aqueous  solution  below  15°.  When  heated  with  sodium 
methoxide  in  methyl-alcoholic  solution  at  65°,  it  forms  SiS-ifj-methyl- 
dipropylcarbamide,  OMe‘C(NH)*lSPr2,  which  is  obtained  in  a  yield 
of  80  per  cent.  ;  it  boils  at  98°  under  19  mm.,  or  at  203°  under 
748  mm.  pressure,  has  a  sp.  gr.  0-9103  at  22°/4°,  and  is  more  soluble 
in  cold  than  in  hot  water. 

In  a  similar  manner,  diisobutylcyanamide,  boiling  at  123°  under 
25  mm.  pressure,  is  obtained  in  an  83  per  cent.,  dmoamylcyanamide, 
boiling  at  134°  under  14  mm.  pressure,  in  a  92  per  cent.,  dimethyl- 
cyanamide,  boiling  at  98°  under  104  mm.  pressure,  in  a  50  per  cent., 
ethylcyanamide  in  a  71  per  cent.,  benzylcyanamide,  melting  at  43° 
(33°:  Strakosch,  this  Journal,  1872,  25,  1026),  in  a  90  per  cent.,  and 
cyanopiperidine ,  CSNH10*CN,  boiling  at  102°  under  11  mm.  pressure, 
in  an  80  per  cent,  yield,  iso Amylcyanamide,  C5Hn'NH*CK,  prepared 
by  this  method,  was  analysed. 

Diethylcyanamide  is  obtained  in  a  good  yield  if  ethyl  acetate  is 
used  in  place  of  light  petroleum,  and  the  temperature  maintained 
about  5°.  £LS-ip-3fethyldiethylcarbamide,  O M e ■  G( N II )  •  N Et2 ,  boils  at 
171 — 172°  under  745  mm.  pressure,  distils  with  water,  benzene,  or 
ether  vapour,  is  a  strong  base,  and  can  be  titrated  with  hydrochloric 
acid.  G.  Y. 


Constitution  of  Pulminic  Acid.  Milorad  Z.  Jovitschitsch 
(AnnaJen,  1906,  347,  233 — 247). — The  formula  suggested  by  various 
investigators  for  fulminic  acid  are  discussed,  and  it  is  pointed  out  that 
Kef’s  formula,  CINOH,  is  not  in  accord  with  the  fact  that  an  un¬ 
saturated  compound  is  formed  in  an  extremely  violent  reaction  by  the 
action  of  nitric  acid  on  alcohol.  It  is  thought  rather  that  Scholl’s 
CH*N*0 

formula,  I  •  ,  which  represents  the  substance  as  glyoxime  per- 

CIl.N’O  r  J  r 

oxide,  is  correct,  and  attempts  have  been  made  to  synthesise  the  com¬ 
pound  and  thus  solve  the  question  of  its  constitution. 

From  the  peroxide  of  ethyl  diisonitrososuccinate  (ethyl  glyoxime 
q/qo  EtVN-0 

peroxide-dicarboxylate),  X.,T  ' ,  the  silver  salt  of  the  dioxime 

bit  j  •  (3 

.  CAgIN’O  . 

peroxide,  i  I,  was  obtained.  It  resembles  silver  fulminate  ex- 

CAg.N’O 

tremely  closely,  but  differs  from  it  in  being  easily  soluble  in  nitric 
acid  and  in  being  less  explosive. 

Ethyl  glyoxime-peroxide-dicarboxylate  ( ethyl  azodioxazinedicarboxylate) 
is  obtained  in  quantitative  yield  by  preparing  the  nitrolic  acid  of  ethyl 
acetoacetate,  0HNIC(N02)*C02Et  (Abstr.,  1892,  699),  and  simply 
evaporating  its  ethereal  solution,  when  nitrous  acid  is  eliminated  and 
the  peroxide  formed. 

The  corresponding  acid  is  obtained  from  the  ester  by  dissolving  it  in 
concentrated  sulphuric  acid,  and  then  pouring  into  water  and  extract- 
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ing  the  oil  which  separates  with  ether ;  the  crystalline  acid  melts  at 
96° ;  its  alkali  salts  are  extremely  soluble,  but  the  silver  salt, 
C(C0,Ag):N-0 
C(C0?Ag):N-0* 

is  a  yellowish-white  powder,  which  is  very  sensitive  to  light  and  some¬ 
what  explosive. 

In  this  hydrolysis  an  oil  is  also  formed  which  may  be  an  ethyl 
oximidoacetate,  0H-N!CH’C02Et. 

Glyoxime-per oxide- carboxylic  acid  ( azdioxazinecarboxylic  acid), 

c(co.2h):n-o 

CH-— — N*0’ 

is  prepared  by  hydrolysing  the  peroxide  ester  with  sulphuric  acid  and 
dissolving  the  insoluble  product  in  sodium  hydroxide  :  it  forms  a  thick, 
pale  syrup,  extremely  soluble  in  water,  and  when  treated  with  silver 
nitrate  yields  a  yellow,  extremely  erxplosive  silver  salt,  which  is  not 
affected  by  light.  When  the  sodium  salt,  which  is  prepared  by  pre¬ 
cipitating  the  strongly  alkaline  solution  of  the  acid  with  alcohol,  is 

C(CO  Ag)IN*0 

treated  with  silver  nitrate,  the  silver  salt,  i '  2 _ _*  ' ,  is  formed,  and 

CAg - N“  0 

exceeds  all  hitherto  described  salts  in  explosibility. 

The  silver  gly oxime  peroxide  ( silver  azdioxazine)  is  prepared  by  treat¬ 
ing  ethyl  glyoxime-peroxide-dicarboxylate  with  25  per  cent,  sodium 
hydroxide  under  accurately  defined  conditions ;  both  a  mono-  and  a 
di-sodium  salt  can  be  obtained,  from  which  both  mono -  and  di-silver 
salts  are  prepared.  The  di-silver  salt  is  a  yellow  powder  which  is  not 
sensitive  to  light  and  is  stable  in  the  air.  When  treated  with  concen¬ 
trated  hydrochloric  acid  or  heated  on  platinum  it  explodes  violently. 
When  boiled  for  some  time  with  dilute  hydrochloric  acid,  hydroxyl- 
amine  is  formed  ;  but  if  the  salt  is  dissolved  in  dilute  nitric  acid  and 
hydrochloric  acid  then  added,  glyoxime  peroxide  can  be  isolated. 

K.  J.  P.  O. 


Ureides.  I.  Action  of  Urethane  on  Pyruvic  Acid  and  its 
Derivatives.  Louis  J.  Simon  {Ann.  Chim.  Phys.,  1906,  [viii],  8, 
467 — 501). — A  more  detailed  account  of  work  already  published 
(Abstr.,  1902,  i,  14).  G.  S. 

Researches  in  the  cycfoHexane  Series.  Paul  Freundler  {Bull. 
Soc.  chim.,  1906,  [iii],  35,  539 — 551). — The  results  recorded  have,  for 
the  most  part,  already  appeared  (Freundler  and  Damond,  Abstr.,  1905, 
i,  890,  and  Freundler,  this  vol.,  i,  283).  The  present  two  papers  give 
experimental  details  of  the  methods  of  preparation  employed. 

When  iodocycZohexane  is  heated  with  ethyl  sodioacetoacetate  in 
presence  of  alcohol,  only  traces  of  ethyl  cycZohexylacetoacetate  are 
produced,  the  principal  product  being  cyclohexenv.  When  the  alcohol 
is  replaced  by  xylene,  scarcely  any  action  occurs. 

It  was  found  impossible  to  prepare  pure  hexahydrobenzyl  chloride 
by  the  action  of  hydrogen  chloride  or  phosphorus  pentachloride  on  the 
corresponding  alcohol.  Similar  attempts  to  prepare  hexahydrobenzyl 
bromide  were  also  unsuccessful. 
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Acetonitrile  condenses  with  magnesium  hexahydrobenzyl  iodide, 
yielding  methylcycfohexane,  a  white  solid  containing  nitrogen,  and 
dicjcloliexylethane,  C14H.26,  a  viscous,  pleasant-smelling  liquid,  which 
boils  at  145 — 150°  under  20  mm.  and  at  263 — 264°  under  762  mm. 
pressure. 

A  specimen  of  magnesium  hexahydrobenzyl  bromide,  containing 
some  hexahydrobenzyl  alcohol,  was  condensed  with  ethyl  acetate,  and 
yielded  a  product  boiling  at  202 — 205°  under  45  mm.  pressure,  which 
may  be  the  alcohol  (CfiHu*CH2)2*CMe*OH.  When  warmed  with  oxalic 
acid  at  140 — 150°,  this  was  transformed  into  an  unsaturated  hydro¬ 
carbon,  boiling  at  143 — 147°  under  12 — 13  mm.  pressure.  T.  A.  H. 

Reduction  of  Nitro-compounds  by  Tin  Haloids.  II.  Heinrich 
Goldschmidt  and  Einar  Sunde  (Zeit.  physikal.  Chem.,  1906,  56, 1 — 42. 
Compare  Abstr.,  1904,  ii,  608). — The  method  described  previously  has 
been  further  used  in  the  study  of  m-  and  o-nitrophenols,  o-  and  ^9-nitro- 
benzenesulphonic  acids,  and  o-  and  m-nitrobenzaldehyde.  The  behaviour 
of  the  nitrophenols  and  of  m-nitrobenzaldehyde  is  normal,  but  that  of 
the  other  substances  named  is  not  so  strictly  in  harmony  with  the 
rules  deduced  in  the  earlier  paper.  In  the  case  of  the  two  nitrobenzene- 
sulphonic  acids,  it  is  found  that  an  increase  in  the  hydrochloric  acid 
concentration  is  accompanied  by  an  increase  in  the  velocity  of  reduc¬ 
tion  which  is  greater  than  that  required  by  the  rule  of  proportionality 
(< loc .  cit. ).  Similar  deviations  from  this  rule  have  been  observed  in  the 
case  of  o-nitrobenzaldehyde.  Further,  whilst  the  other  nitro-compounds 
studied  require  3  mols.  of  stannous  salt  for  each  nitro-group,  it  is 
found  that  o-nitrobenzaldehyde  reacts  with  2  mols.  of  stannous  salt, 
and  reduction  beyond  that  stage  takes  place  with  extreme  slowness, 
owing  to  the  production  of  authranil. 

The  authors’  experiments  show  that  in  the  reduction  of  nitro¬ 
compounds  a  part  of  the  hydrochloric  acid  may  be  replaced  by  metallic 
chlorides  without  appreciably  affecting  the  velocity  of  reduction.  Thus 
the  rate  of  reduction  of  ??t-nitrobenzenesulphonic  acid  is  the  same 
whether  the  solution  is  A/1  with  regard  to  hydrochloric  acid  or  Nj 2 
with  regard  to  hydrochloric  acid  and,  at  the  same  time,  A/2  with 
regard  to  sodium  or  barium  chloride.  This  observation  leads  to  the 
view  that  the  ion  which  is  active  in  all  these  reduction  processes  is 
SnCl3'  (compare  loc.  cit.). 

The  above-mentioned  behaviour  of  o-nitrobenzaldehyde  furnishes 
support  to  Haber’s  view  of  the  stages  in  the  reduction  of  nitro¬ 
compounds  :  namely,  (1)  R*N02^-R’NO,  (2)  R’NO-^R’ISTH'OH,  (3) 
R*NH*OH->-R,NH2.  The  authors  find  that  while  change  (2)  takes 
place  apparently  in  all  cases  with  extreme  rapidity,  the  velocity  of 
change  (3),  although  considerably  greater  than  that  of  change  (1),  is 
measurable  in  many  cases  ;  the  laws  regulating  the  velocity  of  change 
(3)  appear  to  be  similar  to  those  regulating  the  velocity  of  change  (1). 
The  substitution  of  SnBr2  +  HBr  for  SnCl2  +  H<Jl,  which  makes  the 
reduction  change  (1)  eight  times  as  rapid,  makes  the  reduction  change 
(3)  about  four  times  as  rapid.  J.  C.  P. 
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New  Method  of  preparing  the  so-called  Primary  Dinitro- 
hydrocarbons.  Giacomo  Ponzio  ( Atli  R.  Accad.  Lincei,  1906,  [v], 
15,  ii,  42 — 45  and  118 — 128). — The  ordinary  methods  for  preparing 
dinitro-derivatives  of  aliphatic  hydrocarbons  cannot  be  employed  for 
obtaining  primary  dinitrohydrocarbons  containing  a  complicated 
aromatic  group.  The  latter  compounds  can,  however,  be  prepared  by 
the  action  of  nitrogen  tetroxide  on  ethereal  solutions  of  the  oximes 
(this  vol.,  i,  593).  In  this  way  the  author  has  obtained  phenyldinitro- 
methane,  y>-tolyldinitromethane,  anisyldinitromethane,  and  piperonyl- 
dinitromethane. 

The  statement,  based  on  the  work  of  Scholl  (Abstr.,  1891,  315)  and 
Beckmann  (Abstr.,  1889,  980),  that  the  action  of  nitrogen  tetroxide  on 
aromatic  aldoximes  yields  peroxides  of  the  aldoximes,  which  then 
undergo  transformation  into  peroxides  of  the  dioximes,  is  erroneous. 
Only  in  the  cases  of  benzaldoxime  and  j9-tolualdoxime  are  small  pro¬ 
portions  of  these  peroxides  formed. 

Regarding  the  primary  dinitro-hydrocarbons  as  nitrohydroxamic 
acids  (Abstr.,  1903,  i,  786),  their  formation  by  the  interaction  of 
nitrogen  tetroxide  and  oximes  may  be  represented  by  the  scheme  : 
H-CPhlNOH  — >  OH-CPhlNOH  —  >  NO^O-CPhlNOH. 

p -Tolualdoxime  peroxide,  C6H4  M  e  *  OH  .‘N  •  0  •  0  *  N 1  OH  •  C6H4Me,  pre¬ 
pared  as  described  above,  and  also  by  passing  nitrous  acid  vapours  into 
an  ethereal  solution  of  ^  tolualdoxime,  crystallises  from  chloroform  in 
shining,  white  plates,  decomposes  with  a  slight  explosion  at  121°,  and 
dissolves  in  benzene. 


p -I'olil dioxime  peroxide , 


CABMe-ClN-O 


crystallises  from  alcohol 


CflH4Me-C:N-0’ 

in  shining,  white  needles,  melts  at  143°,  and  dissolves  in  ether,  chloro¬ 
form,  or  benzene,  and,  to  a  slight  extent,  in  light  petroleum. 

p- Tolyldinitromethane,  CGH4Me*CH(N02)oi  crystallises  from  light 
petroleum  in  white  plates  melting  at  77°,  and  dissolves  in  all  the 
ordinary  organic  solvents;  when  heated  at  about  130°,  it  yields  j9-toluic 
acid.  The  potassium  derivative,  C0H4Me’C(NO2)INO2K,  crystallises 
from  alcohol  iu  yellow  laminae  and  dissolves  readily  in  water.  The 
silver  derivative,  G'8H704!Sr2Ag,  separates  from  water  in  yellow  needles 
and  is  stable  under  the  action  of  light. 


Anisildioxime  peroxide 


0Me-C6H4-C:N-0 
’  0Me-C(iH4-C:N'0’ 


crystallises  from  alcohol 


in  shining,  white  needles,  melting  at  113°,  and  dissolves  in  light 
petroleum,  ether,  chloroform,  or  benzene. 

Anisyldinitromethane ,  0Me”C6H4,CH(N09).2,  crystallises  from  light 
petroleum  in  slender  needles,  melting  at  34°,  and  dissolves  readily  in 
all  the  ordinary  organic  solvents ;  when  heated  at  about  130°,  it  gives 
anisic  acid.  The  potassium  derivative,  0Me,C6H4*C(N02)IN02K, 
crystallises  from  water  in  red  laminae,  which,  if  left  in  the  mother 
liquor,  rapidly  change  to  a  mass  of  yellow  prisms.  The  silver 
derivative,  C8H705N2Ag,  separates  from  water  in  orange-yellow 
plates,  which  remain  unchanged  in  the  light. 
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Piperonyldinitromethane,  CH(N02)2*C6H3<^q.J>(JH2[1  :  3  :  4],  crys¬ 
tallises  from  light  petroleum  in  white  plates,  melts  at  72°,  and 
decomposes  at  about  130°  with  evolution  of  red  vapours.  The 
potassium  derivative,  C8H5O0N2K,  forms  yellow  prisms,  soluble  in 
water  and  sparingly  so  in  alcohol. 

The  silver  derivative,  CsH5O0N2Ag,  crystallises  from  water  in  red 
needles  stable  towards  light.  T.  H.  P. 

Hydrolysis  of  Methyl  Benzenesulphonate.  II.  Artur 
Praetorius  ( Monatsh .,  1906,  27,  465 — 485.  Compare  Abstr.,  1905, 
i,  186).— The  hydrolysis  of  methyl  benzenesulphonate  by  water,  as  also 
its  conversion  into  a  methyl  haloid  and  benzenesulphonic  acid  by  the 
action  of  a  hydrohaloid  acid  or  its  salts,  are  side-reactions.  Of  these 
the  latter  is  a  reaction  of  the  halogen  anion,  as  is  shown  by  the 
equivalence  of  the  amounts  of  the  products,  and  it  is  not  accelerated 
by  the  presence  of  hydrogen  ions. 

The  results  obtained  agree  with  Wegscheider’s  formula  for  the 
hydrolysis  of  esters  (Abstr.,  1902,  ii,  493).  G.  Y. 

Nitration  of  Aromatic  Arylsulphonamides.  Aktien-Gesell- 
schaft  fur  Anilin-Fabrikation  (D.B.-P.  163516). — The  nitro-deriv- 
atives  of  aromatic  arylsulphonamides  formerly  described  (Abstr.,  1905, 
i,  639)  are  readily  obtained  by  nitrating  in  the  presence  of  a  suitable 
organic  solvent,  such  as  alcohol,  acetone,  or  benzene.  When  the  solvent 
is  not  miscible  with  nitric  acid,  vigorous  agitation  is  necessary. 

C.  H.  D. 

Preparation  of  Hydroxyethylaniline  and  its  Derivatives. 
Badische  Anilin-  &  Soda-Fabrik  (D.Jt.-P.  163043). — Hydroxyethyl¬ 
aniline  and  similar  compounds  are  obtained  in  good  yield  by  heating 
aromatic  amines  with  ethylene  chlorohydrin  and  water.  One  mol.  of  the 
chlorohydrin  and  2  mols.  of  the  amine  may  be  used,  or  the  excess  of  the 
latter  may  be  replaced  by  sodium  acetate  or  carbonate.  Thus  aniline 
yields  hydroxyethylaniline  (Knorr,  Abstr.,  1889,  1218). 

Hydroxy ethylaniline-o-carboxylic  acid, 

oh-ch2*ch2-nh-c6h4-co2h, 

pi’epared  from  anthranilic  acid,  crystallises  from  benzene  in  needles 
and  melts  at  143°. 

Hydroxyethyl-o-toluidine,  OH,CH2'CH2,NH,C6H4Me,  forms  a  colour¬ 
less  oil  and  boils  at  285 — 286°.  C.  H.  D. 

Compounds  of  Wool  with  Colourless  Amines  and  Acids. 

Daniel  Vorlander  and  A.  J.  Perold  ( Annahn ,  1906,  345,  288 — 302). 
— The  absorption  of  amines  and  acids  by  wool  is  similar  to  other 
chemical  additive  processes.  In  the  series  aniline,  chloroaniline,  and 
dichloroaniline  hydrochlorides,  the  amount  of  the  absorption  is  in  the 
same  order  as  the  dissociation  of  the  salt.  The  same  holds  true  after 
the  addition  of  hydrochloric  acid,  acetic  acid,  or  acetic  acid  and  sodium 
acetate,  the  absorption  of  amine  being  greatest  in  the  last  case. 

The  absorption  of  different  acids  is  not  in  the  order  of  their 
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relative  strengths,  probably  because  in  a  heterogeneous  system 
adsorption,  diffusion,  capillarity,  &c.,  play  a  part  in  the  additive 
process.  With  acids  of  similar  chemical  character,  however,  the 
amount  of  absorption  is  in  the  order  of  their  conductivities. 

Neutral  salts  are  not  absorbed  by  wool,  but  potassium  hydroxide, 
tetramethylammonium  hydroxide,  and  jo-benzeneazophenyltrimethyl- 
ammonium  hydroxide  are  very  readily  taken  up. 

There  is  not  any  essential  difference  between  the  absorption  by  wool 
or  silk  of  coloured  and  colourless  substances. 

Extensive  tables  are  given  in  the  paper.  C.  S. 

Action  of  Bromine  and  Chlorine  on  Phenols.  Substitution 
Products,  i^-Bromides,  and  i//-Chlorides.  XVI.  Hexabromo- 
i//-bromide  of  jo-isoPropylphenol.  Theodor  Zincke  ( Annalen , 
1906,  349,  67 — 82.  Compare  this  vol.,  i,  172). — \j/  -p-Tribromoiso- 
propyltribromophenol  (ip-hexabrorno-p-i&opropylphenol), 

C0<^CBr  :-?H>CH-CBrMe.CHBr2 

or  OH'CgHBrg'CBrMe'CHBr,,,  is  obtained  by  treating  finely-powdered 
3:5:3':  5'-tetrabromo-p-diphenoldimethylmethane  ( loc .  cit.)  with  a 
slight  excess  of  bromine  for  twenty-four  hours.  It  crystallises  in 
colourless  plates  or  prisms  and  melts  at  115 — 116°.  Cold  solutions  of 
sodium  hydroxide  or  carbonate  do  not  react  appreciably  ;  water 
acting  on  the  substance  in  acetone  produces  pentabromoisopropylidene- 
quinone.  Cold  acetic  anhydride  and  concentrated  sulphuric  acid 
produce  the  acetyl  derivative,  CuH802BrG,  which  melts  at  133 — 134° 
and  is  easily  hydrolysed  in  cold  alcoholic  solution,  yielding  by  loss  of 
hydrogen  bromide  pentabromo-p-fsopropylenephenol  (see  below). 
When  the  «//-hexabromide  is  boiled  with  acetic  anhydride  it  yields 
tetrabromo-ju-isopropenylphenol  acetate  (see  below),  in  addition  to  the 
normal  acetyl  derivative. 

~p-Dibromoisop'opylidenelribromoquinone  (pentabromoisopropylideue- 
C  B  *  0  B 

quinone),  CO<^g^.^>C:CMe*CHBr2,  is  prepared  by  shaking  an 

ethereal  solution  of  the  <//-hexabromide  with  an  equal  volume  of  10 
per  cent,  sodium  acetate,  or  as  above.  It  separates  from  ether  in 
glistening,  golden-yellow  needles  and  melts  at  143 — 144°,  and  with 
hydrogen  bromide  regenerates  the  i^-hexabromide. 

a-Dibromo-fi-acetoxy-p-isopropyltribromophenol  acetate, 

O  Ac  •  C6H  Biy  CMe  (O  Ac)  •  CH  Br2, 

is  precipitated  by  the  addition  of  water  to  the  colourless  solution 
obtained  by  treating  the  preceding  quinone  with  cold  acetic  anhydride 
and  concentrated  sulphuric  acid.  It  separates  from  methyl  alcohol 
in  thick,  glistening,  rhombic  plates,  melts  at  127°,  and  by  hydrolysis 
yields  ’p-dibromoisopro])enyllribromophenol  ( pentabromo-'p-isopropenyl - 
phenol ),  OH’CgHBrg’CMe.’CBn,,  which  melts  at  143 — 144°.  The  last- 
mentioned  compound  is  also  obtained  when  the  isomeric  quinone  is 
allowed  to  remain  in  acetone  or  is  reduced  by  alkaline  stannous 
chloride;  the  acetyl  derivative,  CuH702Br5,  melts  at  104 — 105°. 

Tp-Brornoisopropenyltribromophenol  \tetrabromo-p-isopropenylphenol), 
OH*C6HBr3*CMeICHBr,  is  obtained  by  the  hydrolysis  of  the 
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tetrabromoacetate  prepared  from  the  (//-hexabromide,  or  by  the 
reduction  of  the  pentabromoquinone  by  stannous  chloride  in  glacial 
acetic  acid.  It  crystallises  in  colourless  needles,  melts  at  98 — 99°, 
combines  with  bromine  to  form,  in  the  cold  the  (//-hexabromide,  or  at 
100°  the  (//-heptabromide  ( loc .  cit .) ;  its  acetyl  derivative  separates 
from  alcohol  in  rhombic  leaflets,  melts  at  126 — 127°,  and  is  identical 
with  the  acetate  obtained  from  the  (//hexabromide  by  boiling  acetic 
anhydride.  C.  S. 


Action  of  Tertiary  Amines  on  Tetrachloro-jo-cresol  (//-Bromide. 
XVII.  Theodor  Zincke  and  L.  Hunke  ( Annalen ,  1906,  349, 
83 — 98). — 2  :  3  :  5  :  Q-Tetrachloro-i-hydroxybenzylpyridinium  bromide , 
OH‘C6Cl4*CH2*C5NH5Br,  obtained  from  tetrachloro-/>-cresol  (//-bromide 
and  pyridine  in  ethereal  solution,  separates  from  hot  glacial  acetic  acid 
in  leaflets  and  melts  and  decomposes  at  231°.  It  forms  with  bromine 
water  in  acetic  acid  glistening,  yellow  leaflets  of  a  perbromide,  with 
potassium  dichromate  a  yellow,  crystalline  precipitate,  and  with 
potassium  iodide  a  violet-brown,  glistening  periodide.  The  platini- 
chloride,  (C]2H7ONCl4)2,H2PtClfl,  forms  yellow  crystals. 

The  betaine  derivative  of  2:3:5:  b-tetrachloro-i-hydroxybenzyltri - 


methyl  ammonium  hydroxide ,  C6C14<^qjj  />NMe3,  results  when  tetra- 

chloroqo-ci’esol  (//-bromide  in  ether  is  treated  with  the  calculated 
quantity  of  30  per  cent,  aqueous  trimethylamine.  It  forms  a  white, 
crystalline  powder,  melts  and  decomposes  at  186°,  is  stable  towards 
aqueous  alkali  hydroxides,  but  is  converted  by  hot  alcoholic  solutions 
into  tetrachloroqo-hydroxybenzyl  ethyl  ether  (Abstr.,  1902,  i,  282). 

2:3:5:  Q-Tetrachlwo-i-hydroxy-i'-diethylaminodiphenylmethane  hydro¬ 
bromide,  OH'CQCl^CHg'CgH^NEt.^HBrjis  obtained  when  the  (//-bromide 
is  treated  with  a  small  excess  of  diethylaniline  in  ether,  and  forms 
white  needles  which  melt  and  turn  red  at  257 — 258°.  The  free  base, 
Cl7Hl7ONCl4,  melts  at  135°  and  forms  the  corresponding  salts  with 
hydrogen  chloride  or  bromide  in  glacial  acetic  acid.  The  base  is  stable 
towards  hot  hydrochloric  acid,  and  is  decomposed  by  hot  dilute  alkalis, 
diethylaniline  and  tarry  products  being  formed.  The  acetyl  compound 
forms  colourless  needles  and  melts  at  120°. 

Octachloro-p-diphenolmethane,  OH*C0C14*CH./C6C14’OH,  is  obtained 
by  the  action  of  5  per  cent,  sodium  hydroxide  on  tetrachloro-p-cresol 
(//-bromide,  of  water  at  130 — 140°,  or  of  5 — 20  per  cent,  sodium 
hydroxide  on  the  pyridinium  bromide  (with  1  per  cent,  sodium 
hydroxide  the  chief  product  is  tetrachloro-p-hydroxybenzyl  alcohol), 
or  of  concentrated  sulphuric  acid  on  tetrachloromethylenequinone, 
tetrachlorotoluquinol,  or  the  isomeric  tetrachloroqo-hydroxybenzyl 
alcohol  (compare  Abstr.,  1902,  i,  282  ;  1903,  i,  760,  in  which  the 
product  is  regarded  as  a  derivative  of  dihydroxystilbene).  Octachloro- 
jo-diphenolmethane  forms  colourless  needles  and  melts  at  279°;  and 
the  acetyl  derivative,  Cl7H804Cl8,  at  257 — 258°.  Nitric  acid  of  sp.  gr. 
T4  in  glacial  acetic  acid  solution  converts  the  diphenolmethane  into 
tetrachloro-p-quinone,  whereas  with  acid  of  sp.  gr.  T5  at  a  gentle 
heat  the  chief  product  is  an  o -quinone. 
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CO<OCi:CC1>C  •  CH2.  c<CCi;qc1^>C0’ 


CC1  •  CO' 


which  separates  from  benzene  in  dark  red  crystals  and  dissolves  in 
alkalis  with  a  greenish-blue  colour  changing  to  brown  (compare  Abstr., 
1899,  i,  616). 

Bromine  at  150°  reacts  with  the  diphenolmethane  to  form  a  mixture 
of  substances  which  melts  at  261°  and  behaves  like  a  t^-bromide. 

C.  S. 


Tetrachloro-/>-cresol-i//-chloride.  XVIII.  Theodor  Zincke  and 
Karl  Bottcher  ( Annalen ,  1906,  349,  99—106.  Compare  Abstr.,  1902, 
i,  282;  this  vol.,  i,  166). — I'etrachloro-p-cresol-ip-chloride, 

OH-CgC14-CH.2C1 

or  CO^qqJIqqI^CH'CH^I,  results  when  tetrachloro-p-hydroxy- 

benzyl  alcohol  is  heated  at  100°  with  an  excess  of  hydrogen  chloride 
in  glacial  acetic  acid,  or  by  chloi'inating  tetrachloro-/>-cresol  at 
150 — 180°.  It  crystallises  in  long  needles,  melts  at  145 — 146°,  and 
behaves  like  the  corresponding  ^-bromide  ( loc .  cit.  and  preceding 
abstract).  The  acetyl  derivative,  OAc*C0C14*CH2C1,  melts  at 
118 — 119°,  and  by  boiling  with  acetic  anhydride  and  sodium  acetate 
yields  the  diacetate  of  tetrachloro-p-hydroxybenzyl  alcohol. 

oj-2  :  3  :  5  :  Q-Pentachlorotolu-\f/-quinol,  CO<^qqJ.‘^qJ^>C(OH)*CH2C1, 

obtained  from  the  ^-chloride  by  the  action  of  nitric  acid  of  sp.  gr.  1-4, 
forms  colourless  needles,  melts  at  137 — 138°,  is  soluble  in  alkali 
hydroxides,  and  by  warming  with  sodium  carbonate  yields  the  oxide 
described  previously  (Abstr.,  1902,  i,  283).  The  acetyl  compound, 
C9H503CI5,  forms  colourless  needles  and  melts  at  128°. 

Tetrachloro-p-hydroxybenzyl  cyanide ,  0H’C6C14’CH2*CN,  obtained 
from  the  i/z-chloride  and  potassium  cyanide  in  aqueous  acetone, 
separates  from  dilute  acetic  acid  in  leaflets  or  needles,  melts  at 
208 — 210°,  yields  an  acetyl  compound  melting  at  140 — 142°,  and  is 
hydrolysed  by  dilute  sulphuric  acid  (3:2)  at  170 — 180°,  yielding 
tetrachloro-p-hydroxyphenylacetic  acid,  OH*C0Cl4,CH2,CO2H,  which 
melts  and  decomposes  at  240 — 242°.  The  cyanide  is  converted  by 
nitric  acid  of  sp.  gr.  1’51  into  the  i p-quinol, 

co<cci:cci>c(oh)’gh2‘cn, 

which  crystallises  in  needles,  melts  and  decomposes  at  200 — 202°,  and 
yields  an  acetyl  derivative  which  melts  and  decomposes  at  168°. 

C.  S. 


Bromine  Derivatives  of  p-Hydroxystilbene.  XIX.  Theodor 
Zincke  and  W.  Geibel  ( Annalen ,  1906,  349,  107 — 123). — p -Hydroxy- 
a-phenylcinnamic  acid,  0H,C6H4,CHICPh*C02H,  is  obtained  from 
p-hydroxybenzaldehyde,  sodium  phenylacetate,  and  acetic  anhydride, 
the  resulting  acetyl  compound  being  hydrolysed.  The  acid  forms  small, 
white  needles,  melts  at  223°  with  loss  of  carbon  dioxide,  and  gives  an 
acetyl  derivative,  C17H1404,  which  melts  at  174°;  the  methyl  ester 
melts  at  168 — 169°,  and  its  acetyl  derivative,  C18H1604,  at  108°. 
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p -Hydroxystilbene,  OH,C6H4,CH!CHPh,  results  when  the  preceding 
acid  is  heated  rapidly  to  its  melting  point ;  unchanged  acid  is  removed 
by  sodium  carbonate,  and  the  residue,  after  treatment  with  dilute 
acid,  is  crystallised  from  benzene  or  glacial  acetic  acid.  It  separates 
in  white  leaflets,  melts  at  189°,  and  forms  sparingly  soluble  sodium 
smd  potassium  salts;  the  acetyl  compound,  C10H14O2,  melts  at  152°. 

3  :  '5-Dibromo-d-hydroxystilbene  {(/-dibromide, 

OH-C0H2Br2*CHBr-CHBrPh 

or  CO^Q^-QjjJ^CH’CIIBr^CHBrPh,  obtained  from  bromine  and 

jp-hydroxystilbene  in  glacial  acetic  acid,  crystallises  in  white  needles, 
darkens  at  192°,  and  melts  and  decomposes  at  201°.  With  methyl 
or  ethyl  alcohol  it  yields  an  oily  product, OH'CcH2Br2,CH(OR)*CHBrPh 
(where  R  =  Me  or  Et).  The  acetyl  derivative,  ClfiH1202Br4,  obtained 
with  acetic  anhydride  and  concentrated  sulphuric  acid,  forms  glistening 
leaflets  and  melts  at  182°. 

l-Bromophenylethylidene-3  : 5-dibromoquinone, 

C0<cS::cH>c:CH,CHBrPhJ 

formed  spontaneously  from  the  (//-bromide  in  aqueous  acetone,  or  in 
ethereal  solution  by  the  action  of  10  per  cent,  aqueous  sodium  acetate, 
is  an  amorphous,  yellow  powder,  which  sinters  at  140°  and  melts  and 
decomposes  at  190°;  with  hydrogen  bromide  in  glacial  acetic  acid  the 
if/- bromide  is  regenerated. 

3  :b-Dib,romo-i-hydroxystilbene  bromohydrin, 

OH-C6H2Br2-CH(OH)*CHBrPh, 

results  by  the  slow  addition  of  water  to  the  (//-bromide  in  acetone;  it 
crystallises  in  white  needles,  melts  at  170°,  and  with  acetic  anhydride 
and  sulphuric  acid  yields  the  diacetate  described  subsequently. 

The  acetyl  compound,  CO<^Q^‘.^^^>CH'CH(OAc)*OHBrPh,  ob¬ 
tained  by  shaking  the  (//-bromide  with  sodium  acetate  and  glacial 
acetic  acid,  forms  a  white  powder,  melts  at  135°,  yields  the  preceding 
compound  on  hydrolysis,  and  by  treatment  with  sodium  acetate  and 
acetic  anhydride  forms  the  diacetate ,  OAc*Cr)H2Br2*CH(OAc)*CHBrPh, 
which  melts  at  142 — 143°. 

3  \b-DibromoA-hydroxystilhene,  OH’C6H2Br2*CHICHPh,  obtained 
from  the  (//-bromide  in  acetone  with  excess  of  stannous  chloride,  crystal¬ 
lises  in  needles,  melts  at  150°,  forms  sparingly  soluble  salts  with 
alkalis,  yields  an  acetyl  compound  which  melts  at  130 — 131°,  and 
regenerates  the  (//-bromide  by  treatment  with  bromine  in  glacial  acetic 
acid. 

The  pyridinium  bromide,  OH,C6H2Br2*CH(C5NH5Br),CHBrPh, 
formed  from  the  (//-bromide  and  pyridine  in  ether,  melts  at  145 — 165°. 
It  dissolves  easily  in  alcohol,  acetone,  or  glacial  acetic  acid,  but  quickly 
separates  in  the  form  of  a  white,  sparingly  soluble,  crystalline  powder, 
which  melts  and  decomposes  at  194°.  Alkalis  decompose  it,  yielding 
pyridine  and  an  amorphous,  red  substance. 

p -Hydroxystilbene  \j/-dibromide,  OH,C6H4,CHBr*OHBrPh  or 

C0<CH:cH^CH^0HBr*CHBrPh’ 
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is  prepared  by  the  action,  in  the  dark,  of  the  requisite  quantity  of 
bromine  in  ether  on  jo-hydroxystilbene  in  ether  at  —15°;  it  is  an 
unstable,  white  powder  which  turns  brown  at  155°,  melts  and  de¬ 
composes  at  161°,  and  does  not  readily  yield  pure  derivatives.  The 
acetate,  obtained  by  acetic  anhydride  and  sulphuric  acid,  crystallises 
well  in  needles  and  melts  and  decomposes  at  190 — 192°,  decomposition 

beginning  at  180°.  The  quinone,  CO<C0jjiQ^^C!CH*CHBrPh, 

obtained  in  a  similar  manner  to  the  preceding  quinone,  is  an 
amorphous,  yellow  powder,  becoming  white  in  air ;  it  is  readily  soluble 
in  the  usual  solvents,  but  cannot  be  crystallised.  By  reduction  with 
stannous  chloride  in  acetone  it  yields  y>-hydroxystilbene.  The 
pyridinium  bromide,  OH'Ct5H4*CH(C6NH5Br)*CHBrPh,  is  easily 
soluble  in  alcohol,  ether,  or  glacial  acetic  acid,  but  separates  from 
the  last  solvent  in  a  sparingly  soluble  modification  which  crystallises 
from  hot  alcohol  in  white  needles  and  melts  and  decomposes  at 
175°.  C.  S. 

4-Acetylamino-2-aminophenol-6-carboxylic  Acid.  Leopold 
Cassella  k  Co.  (D.R.-P.  163186). — p- Aminosalicylic  acid  is  acetylated, 
nitrated  in  sulphuric  acid  solution,  and  reduced  with  iron  and  acetic 
acid.  The  i-acetylamino-2-aminophenol-6-carboxylic  acid  thus  obtained 
crystallises  from  water  in  sparingly  soluble  needles,  melts  at  220°.  and 
forms  a  sparingly  soluble,  yellow  diazonium  compound.  C.  H.  D. 

4  Acetylamino-2-aminophenol-6-8Ulphonic  Acid.  Leopold 
Cassella  k  Co.  (D.R.-P.  163185). — When  y>-acetylaminophenol  is 
dissolved  in  sulphuric  acid  at  95°,  an  o-sulphonic  acid  is  formed 
quantitatively.  Nitric  and  sulphuric  acids  at  0°  convert  it  into 
2-nitro-i-acetylaminophenol-§-8ulphonic  acid,  which  on  reduction  yields 
the  aminosulphonic  acid,  separating  from  water  in  sparingly  soluble, 
colourless  needles  and  forming  readily  soluble  salts.  C.  H.  D. 

Condensation  with  Anthranol.  R.  Padova  ( Compt .  rend., 
1906,  143,  121 — 123). — Anthranol  sometimes  behaves  as  if  it  had  the 

constitution  of  anthrone,  H2C<Cn6TT4^>CO.  Experiments  have  now 

G6±l4 

been  made  to  obtain  anthrone  derivatives  by  condensation  from 
anthranol.  When  heated  with  benzoyl  chloride  in  pyridine  solution, 
anthranol  yields  anthraquinone  and  benzoylanthranol,  which  forms 
white  needles  melting  at  163 — 165°. 

Attempts  to  condense  anthranol  with  aniline,  dimethylaniline,  and 
benzophenone  gave  no  result,  but  when  heated  with  chlorobenzo- 
phenone  in  xylene  solution,  hydrogen  chloride  is  evolved,  and  on 
cooling  crystals  separate  out,  which  have  been  separated  by  treat¬ 
ment  with  acetone.  The  insoluble  part  consists  of  dianthranol.  From 
the  solution,  crystals  are  obtained  which  consist  oi  yellow  needles 
melting  at  195 — 197°  to  a  ruby-red  liquid.  This  substance  is  soluble 
in  benzene,  xylene,  chloroform,  acetic  acid,  pyridine,  amyl  alcohol,  or 
acetone,  slightly  so  in  methyl  or  ethyl  alcohol,  and  insoluble  in 
light  petroleum.  All  these  solutions  have  a  colour  ranging  from 
yellow  to  red.  It  dissolves  in  strong  sulphuric  acid,  forming  an 
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emerald-green  solution  from  which  water  precipitates  the  substance 
unchanged.  The  substance  has  the  composition  C2rH180,  and  is 

supposed  to  be  diphenylmethyleneanthraquinone,  CPh2IC<vp6TT4^>CO. 

The  molecular  weight,  determined  by  the  boiling-point  method,  is 
normal  in  ethylene  bromide,  but  the  substance  is  polymerised  in 
benzene  and  acetone.  With  benzene  it  yields  a  compound, 

3C27H180,2Ct;HG.  H.  M.  D. 

The  Fatty  Esters  of  Cholesterol  and  Phytosterol,  and  the 
Anisotropic  Liquid  Phases  of  Cholesterol  Derivatives. 

Frans  M.  Jaeger  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1906,  9, 

78 —  88). — Cholesterol  and  phytosterol  can  be  easily  distinguished 
crystallographically  if  the  solidification  of  the  fused  material  is 
watched  on  a  microscopic  slide.  The  discrete  crystals  as  they  separate 
from  a  mixture  of  alcohol  and  ether  are  not,  on  the  other  hand,  easy  to 
distinguish. 

A  number  of  esters  of  cholesterol  and  phytosterol  with  the  fatty 
acids  were  prepared,  preferably  by  boiling  the  alcohol  with  the  acid 
anhydride,  and  their  melting  points  examined.  Most  of  the  cholesterol 
esters  examined  possessed  Wo  liquid  phases,  namely,  an  anisotropic  and 
an  isotropic  liquid  phase ;  with  one  exception,  on  the  other  hand,  the 
phytosterol  esters  have  only  one  liquid  phase.  The  transition  points 
of  the  various  cholesterol  esters  have  been  determined,  and  a  tabular 
list  is  given  in  the  paper.  The  following  esters  were  examined : 
cholesterol  formate,  acetate,  propionate,  butyx-ate,  fsobutyrate, 
valerate,  isovalerate,  hexoate,  octoate,  decoate,  benzoate,  phthalate, 
and  stearate.  The  formation  of  the  anisotropic  liquid  was  frequently 
accompanied  by  a  brilliant  display  of  colours ;  in  some  cases,  namely, 
the  formate,  the  octoate,  and  the  isovalerate,  the  anisotropic  liquid 
phase  appeared  to  be  labile  relatively  to  the  isotropic  phase,  and  could 
only  be  obtained  by  cooling  the  latter  suddenly.  Of  the  phytosterol 
esters,  on  the  other  hand,  only  the  valerate  is  anomalous,  two  solid 
phasesappearing  to  exist,  which  melt  respectively  at  67T°  and  30°; 
an  anisotropic  liquid  phase  appears  also  to  exist. 

The  melting  points  of  mixtures  of  cholesterol  and  phytosterol,  and 
of  cholesterol  and  phytosterol  acetates,  have  been  reinvestigated  :  in 
both  cases  the  melting  point  of  the  substance  with  the  lower  melting 
point,  namely,  the  phytosterol  or  the  cholesterol  acetate,  is  raised  by 
the  other  constituent  of  the  mixture.  K.  J.  P.  O. 

1  : 3-Dialkyl  Ethers  of  Pyrogallol,  Basler  Chemische  Fabrik 
(D.R.-P.  162658). — The  trialkyl  ethers  of  pyrogallol  or  of  gallic  esters 
are  decomposed  when  heated  with  hydroxides  of  the  alkalis  or  alkaline 
earths  and  water  under  pressure,  yielding  1  : 3-dialkyl  ethers  of 
pyrogallol.  Thus,  the  trialkyl  gallates  decompose  according  to  the 
equation  C0H2(OR)3-CO2R  +  3NaOH  =  C6H2(OR)2*ONa  +  2R-OH  + 
Na2CQ3. 

Pyrogallol  1  : 3-dimethyl  ether  melts  at  55 — 56°  and  boils  at  258°. 
The  sodium  derivative  forms  large  leaflets.  Pyrogallol  1  :  3-diethyl 
ether  crystallises  from  alcohol  in  long,  colourless  needles,  melts  at 

79— 80°,  and  boils  at  263—265°.  C.  H.  D. 
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Methylenecatechol  and  Certain  of  its  Derivatives.  Efisio 
Mameli  (Atti  E.  Accad.  Lincei,  1906,  [v],  15,  ii,  101 — 108). — [With 
Enrico  Boi.] — Catechol  methylene  ether,  obtained  in  small  yield  by 
Moureu  (Abstr.,  1897,  i,  336)  by  the  interaction  of  the  sodium 
derivative  of  catechol  and  methylene  iodide,  can  be  prepared  in  larger 
quantity  by  reducing  an  alkaline  solution  of  the  diazo-chloride  of 
/>-aminocatechol  methylene  ether  (this  vol.,  i,  93)  by  means  of  stannous 
chloride.  When  treated  with  nitric  acid  of  sp.  gr.  lAO,  catechol 
methylene  ether  yields  p-nitrocatechol  methylene  ether  (compare  Jobst 
and  Hesse,  Abstr.,  1878,  733;  1880,  325),  whilst  with  acid  of  sp.  gr. 
1-44 — 1'52,  dinitrocatechol  methylene  ether  (Jobst  and  Hesse,  loc.  cit.) 
is  obtained. 

OOCETCH 

p -Chlorocatechol  methylene  ether,  CH3<^q  ^ ,Qpj*QQp  prepared  by 

the  action  of  cuprous  chloride  on  the  diazochloride  of  ^-aminocatechol 
methylene  ether,  is  obtained  as  a  colourless  oil  boiling  at  185 — 187°. 
It  reacts  violently  with  concentrated  nitric  acid,  giving  a  chloronitro- 
derivative  melting  at  128°. 

ip-Bromocatechol  methylene  ether,  CH202IC6H3Br,  is  an  oil  which  has  a 
persistent,  pungent  odour,  boils  at  226 — 228°,  dissolves  readily  in 
benzene,  ether,  or  light  petroleum,  and  to  a  less  extent  in  alcohol,  reacts 
energetically  with  concentrated  nitric  acid,  and  gives  with  concentrated 
sulphuric  acid  a  carmine-red  coloration  which  rapidly  darkens. 

p -Iodocatechol  methylene  ether ,  CH202!CGH3I,  is  obtained  as  a 
colourless  oil,  which  boils  at  156 — 157°  under  30  mm.  pressure  and  at 
257 — 258°  under  the  ordinary  pressure.  T.  H.  P. 

Derivatives  of  Dicyanoquinol.  Johannes  Thiele  and  Fritz 
Gunther  ( Annalen ,  1906,  349,  45 — 66.  Compare  Abstr.,  1900,  i, 
299). — When  an  alcoholic  solution  of  chloroquinone  and  concentrated 
sulphuric  acid  is  treated  with  a  strong  solution  of  potassium  cyanide  at 
the  ordinary  temperature,  a  good  yield  of  dicyanoquinol  is  obtained. 
The  diacetate,  C12H804N2,  forms  white  leaflets  and  melts  at  165 — 166°; 
the  methyl  ether,  C9H602N2,H20,  separates  from  dilute  alcohol  in 
white  needles  and  melts  and  decomposes  at  225°,  whilst  its  acetate, 
CuH803N2,  melts  at  136 — -137°.  The  dimethyl  ether,  C10H8O2N.„ 
obtained  in  a  sealed  tube  at  100°  from  sodium  carbonate,  methyl 
iodide,  dicyanoquinol,  and  a  little  water,  melts  at  275°,  and  forms  blue, 
fluorescent  solutions  in  benzene  or  glacial  acetic  acid  (compare 
Kauffman n,  this  vol.,  i,  287). 

Dicyano-^-benzoquinone,  C6H202(CN)2,  is  obtained  by  exposing  a  thin 
layer  of  dicyanoquinol  in  a  desiccator  to  the  vapour  of  concentrated 
nitric  acid  under  slightly  reduced  pressure.  After  purification  from 
chloroform  solution,  it  forms  orange-red  prisms  and  melts  at  175 — 180°. 
Boiling  water  causes  an  evolution  of  hydrogen  cyanide  and  the 
formation  of  dicyanoquinol  and  viscous  by-products. 

2  :  3-Dicyano-Q-hydroxyquinol  triacetate,  C14H10O6N2,  is  obtained  by 
the  prolonged  action  of  concentrated  sulphuric  acid  and  acetic  anhydride 
on  dicyanoquinone.  It  separates  from  alcohol  in  white  needles,  melts 
at  160°,  and  is  easily  hydrolysed  by  dilute  sulphuric  acid  to  2:3- 
dicyano-Q-hydroxyquinol,  C8H403N2,  which  decomposes  at  250°,  gives 
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a  dark  green  coloration  with  ferric  chloride,  and  dissolves  in  alkalis 
without  fluorescence.  Chlorohy  dr  oxy  quinol  triacetate,  C6H2C1(OAc)3, 
prepared  in  a  similar  manner  from  chlorobenzoquinone,  forms  white 
needles  and  melts  at  96 — 97°. 

Chlorodicyanoquinol,  CSH302N2C1,  prepared  by  passing  hydrogen 
chloride  into  a  solution  or  suspension  of  dicyanobenzoquinone  in 
chloroform  at  0°,  forms  white  needles,  melts  and  decomposes  at  190°, 
develops  a  \  iolet-red  coloration  with  ferric  chloride,  and  dissolves  in 
sodium  carbonate  solution  with  a  yellow  fluorescence ;  the  diacetate 
melts  at  122 — 123°. 

C'hlorodicyanobenzoquinone,  CgHOgN^Cl,  is  obtained  by  oxidising  the 
preceding  quinol  with  the  vapour  of  nitric  acid  in  a  desiccator.  It 
separates  from  chloroform  in  yellow  needles,  melts  at  154 — 155°  to  a 
dark  red  liquid,  is  decomposed  by  alkalis,  and  reduced  by  sulphurous 
acid.  Hydrogen  chloride  converts  it  into  dichlorodicyanoquinol, 
C8H202N2C12,  which  decomposes  at  265°  and  forms  a  diacetate  melting 
at  181—182°. 

Dichlorodicyanobenzoquinone,  C802N2C12,  forms  golden  leaflets, 
decomposes  at  203°,  liberates  iodine  from  hydrogen  iodide,  and  is 
reduced  by  sulphurous  acid.  Water  decomposes  it,  producing  a  red 
coloration  and  evolving  hydrogen  cyanide. 

Dibromodicyanoquinol,  CsH202N2Br2,  obtained  by  heating  dicyano- 
quinol  in  glacial  acetic  acid  with  bromine  (2  mols.)  and  potassium 
acetate  (2  mols.),  forms  yellow  leaflets,  gives  a  rose-red  coloration 
with  ferric  chloride,  decomposes  at  250°,  and  cannot  be  hydrolysed  to 
the  corresponding  phthalic  acid.  The  hydroxylamine  salt, 
C8H202N2Br2,2NH2-0H,H20, 

forms  yellow  needles,  decomposes  when  heated,  and  is  resolved  into  its 
components  by  boiling  water.  The  diacetate,  C12H6Q4N9Br2,  melts  at 
199°. 

By  treatment  with  acetic  anhydride  and  a  few  drops  of  concentrated 
sulphuric  acid,  Nef’s  benzoquinone  dibromide  (Abstr.,  1890,  1272)  is 
slowly  changed  into  2  : 5-dibromoquinol  diacetate. 

Dibromodicyanobenzoquinone,  C802N2Br9,  obtained  by  oxidising  the 
corresponding  quinol  with  the  vapour  of  nitric  acid,  crystallises  from 
chloroform  in  purple-red  leaflets,  decomposes  at  210 — 217°,  and 
liberates  hydrogen  cyanide  on  treatment  with  water. 

The  hydrolysis  of  dicyanoquinol  by  boiling  potassium  hydroxide  solu¬ 
tion  givesy>-dihydroxyphthalicacid,C8HG06,ingood  yield,  which  separates 
from  water  in  greenish-yellow  needles  containing  ^H,0  and  melts  at 
213°  with  loss  of  water.  The  aqueous  solution  develops  a  deep  violet 
coloration  with  ferric  chloride ;  in  alkaline  solution  a  yellow 
fluorescence  is  observed.  Bromine  converts  the  acid  into  bromoaoil, 
whilst  heating  with  ammonium  carbonate  forms  a  yi-dihydroxyphthal- 
imide.  The  anhydride,  CsH4Os,  obtained  at  220 — 230°,  separates 
from  benzene  in  greenish-yellow  nodules,  which  by  exposure  to  air 
take  up  1JH20  and  become  sulphur-yellow.  The  diacetate  of  the 
anhydride,  (J12H8Or,  separates  from  benzene  and  light  petroleum  in 
white  crystals  and  melts  at  158°. 

p - Diacetoxyterephthalic  acid,  C12H10O8,  forms  white  nodules  and  is 
stable  at  260°.  The  diacetate  of  the  ethyl  ester  melts  at  156‘5°. 
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p- Diacetoxyphthalimide ,  C12H9Of)N,  separates  from  alcohol  in  white 
needles,  becomes  yellow  at  150°,  and  melts  at  200°. 

Dichloro-p-dihydroxyphthalimide,  C8H304NC12,  obtained  by  heating 
dichlorodicyanoquinol  with  sulphuric  acid  and  a  trace  of  water,  forms 
greenish-yellow  crystals  which  change  colour  at  150°  but  do  not  melt 
at  270°. 

Dibromo-p-dihydroxyphthalimide,  CsH304NBr2,  separates  from 
alcohol  as  a  yellow  powder,  melts  and  decomposes  at  250°,  gives  a  blue 
coloration  with  ferric  chloride,  and  a  yellow  fluorescence  in  aqueous- 
alcoholic  solution  •  the  diacetate  melts  at  263°. 

p -Dimethoxyphthalimide,  obtained  by  hydrolysing  dicyanoquinol 
dimethyl  ether  with  concentrated  sulphuric  acid  and  a  trace  of  water, 
forms  yellow  needles  and  decomposes  at  200°. 

p -Dimethoxyphthalic  anhydride ,  C10HgO5,  obtained  by  boiling  the 
preceding  compound  with  alcoholic  hydrogen  chloride,  forms  greenish- 
yellow  crystals,  melts  at  259°,  and  gives  a  blue  fluorescence  in 
alcoholic  acetic  acid. 

QO 

Benzoquinonedicarboxylimide ,  C6H202<\qq/>NH,  obtained  by  oxidis- 

ing  jo-dihydroxy phthalimide  with  the  vapour  of  nitric  acid,  forms  brick- 
red  leaflets,  decomposes  at  220°,  and  is  readily  reduced  by  sulphurous 
acid.  The  anhydride ,  C8H205,  prepared  in  similar  manner  from 
j3-dihydroxyphthalic  anhydride,  forms  dark  red  leaflets.  C.  S. 

Addition  of  Halogens  and  of  Hydrogen  Perhaloids  to 
Oxygen  Compounds.  Arthur  Hantzsch  and  Oskar  Df.nstorff 
( Annalen ,  1906,  349,  1 — 44). — The  yellow  modification  of  a-diethoxy- 
dinaphthastilbene  (Elbs,  Abstr.,  1893,  i,  271)  separates  from  a  con¬ 
centrated  solution  in  a  solvent  of  high  boiling  point,  and  the  white  form 
from  a  dilute  solution ;  if  the  white  needles  are  removed  from  the 
mother  liquor,  the  remaining  yellow  plates  change  progressively  into 
the  labile  modification.  The  chemical  properties  of  the  two  modifica¬ 
tions  are  identical,  and  they  behave  as  physical  isomerides.  On  the 
contrary,  the  white  and  yellow  modifications  of  dibenzoylethylene 
(Paal,  Abstr.,  1902,  i,  228)  are  geometrical  isomerides,  representing  the 
cis-  and  the  £rems-forms  respectively. 

The  additive  compounds  comprise  two  classes  :  (1)  perhaloids,  com¬ 
pounds  of  iodine  or  bromine  with  organic  oxygen  compounds,  especially 
those  containing  an  ethereal  oxygen  atom  ;  (2)  hydrogen  perhaloids, 
compounds  of  HBr?l  and  HIyl  with  oxygen  compounds,  especially 
unsaturated  ketones  such  as  dibenzylideneacetone. 

In  the  formation  of  these  substances  the  nature  of  the  solvent  is  of 
the  utmost  importance.  The  most  suitable  are  associating  solvents, 
such  as  benzene,  carbon  disulphide,  and  chloroform ;  dissociating 
solvents,  such  as  alcohol,  pyridine,  acetone,  or  water,  are  unfavour¬ 
able. 

a-  Diethoxy dinaphthastilbene  telra-iodide, 

OI2Et*C10HG*CH:CH,C10Hg*OI2Et, 

is  instantaneously  obtained  as  a  dark,  voluminous  precipitate  when  a 
cold  solution  of  diethoxydinaphthastilbene  in  carbon  disulphide,  benz¬ 
ene,  or  chloroform  is  treated  with  a  large  excess  of  a  concentrated 


746 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


solution  of  iodine  in  the  same  solvent.  In  the  dry  state  it  is  an 
amorphous,  dark  brown,  compact  powder,  which  melts  and  decomposes 
at  130 — 135°.  By  agitation  '  with  excess  of  carbon  disulphide  and  of 
decinormal  thiosulphate  the  iodine  is  removed  quantitatively  and  the 
organic  solvent  acquires  the  pure  yellow  colour  of  diethoxydinaphtha- 
stilbene.  In  the  freshly-precipitated  state,  the  additive  compound 
dissolves  completely  when  rapidly  heated  with  acetic  acid,  whereas  a 
month-old  preparation  is  only  slightly  soluble  and  decomposes  by  pro¬ 
longed  boiling. 

a- Diethoxy dinaphthastilbene  dibromide  tetra-iodide, 

OI2EfC10H6-CHBr-CHBr-C10H6-OI2Et, 
is  obtained  when  the  colourless  dibromide  is  suspended  in  benzene  and 
treated  with  a  concentrated  solution  of  iodine  in  the  same  solvent. 
When  dry  it  is  reddish-brown,  and  melts  and  decomposes  at  146 — 152°. 

a- Diethoxy  dinaphthastilbene  dibromule  perbromide, 

OEtBr2*C10H6-CHBr*CHBr-C10H6-OEtBr2  (1), 
is  prepared  by  treating  the  dibromide,  suspended  in  carbon  disulphide 
at  —  75°,  with  a  large  excess  of  concentrated  bromine  solution.  The  black 
substance  so  obtained  melts  and  decomposes  at  80 — 95°,  and  loses 
bromine  even  when  dried.  Its  composition  is  determined  by  analogy 
with  the  preceding  tetraiodide.  When  the  freshly-prepared  substance 
is  repeatedly  shaken  with  carbon  tetrachloride,  glacial  acetic  acid,  and 
light  petroleum  in  succession,  the  added  halogen  is  removed  and  the 
pure  colourless  dibromide  is  regenerated. 

When  finely-divided  diethoxydinaphthastilbene  is  moistened  with 
glacial  acetic  acid  and  treated  with  a  dilute  solution  of  bromine  in  the 
same  solvent,  it  is  instantly  changed  into  a  black  substance,  which, 
after  being  rapidly  washed  with  alcohol  and  decomposed  by  alcoholic 
ammonia,  regenerates  the  diethoxydinaphthastilbene.  The  substance 
is  too  unstable  to  be  analysed,  but  is  regarded  as  having  the  composi¬ 
tion  OBr2Et‘C10H6*CHICH*C10II6’OBr2Et ;  at  low  temperatures  it  loses 
bromine,  yielding  finally  almost  pure  normal  diethoxydinaphthastilbene 
dibromide. 

Dixanthylene  tetraiodide,  OI2<C^p6H4^CIC<C^6]^4^>OI2,  is  a  black 

06rl4 

substance  which  melts  and  decomposes  at  135 — 140°;  it  is  obtained  as 
a  microcrystalline  powder  by  slow  separation  from  the  solution.  The 
halogen  is  removed  quantitatively  by  treatment  with  alcohol  and 
sodium  thiosulphate.  In  the  presence  of  a  large  excess  of  iodine,  the 
tetraiodide  absorbs  more  halogen,  yielding  an  octa-  or  a  deca-iodide. 

Dixanthylene  tetrabromide  is  a  brick-red,  flocculent  substance  which 
melts  and  decomposes  at  215 — 220°,  and  has  its  halogen  removed 
quantitatively  by  aqueous-alcoholic  sulphurous  acid. 

Hexane  or  light  petroleum  precipitates  from  a  solution  of  iodine 
and  dimethylpyrone  in  chloroform  or  carbon  tetrachloride  a  yellowish- 
brown,  viscous  substance  which  cannot  be  isolated  in  a  state  suitable 
for  analysis,  but  the  existence  of  an  additive  compound  of  the  two  sub¬ 
stances  is  indicated  by  the  cryoscopic  behaviour  of  their  solution  in 
ethylene  dibromide,  the  observed  depression  being  much  smaller  than 
the  calculated  value.  The  influence  of  the  presence  of  various  foreign 
substances  has  been  studied,  and  the  results,  expressed  graphically, 
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serve  to  confirm  the  existence  of  an  additive  compound  of  iodine  and 
dimethylpyrone. 


Bisdimethylpyrone  hydrogen  tribromide,  is 


formed  as  an  orange,  flocculent  precipitate  on  mixing  solutions  of 
dimethylpyrone  and  of  bromine  in  wet  ether.  The  substance  is  stable 
for  a  long  time  in  a  desiccator,  separates  from  glacial  acetic  acid  or 
chloroform  in  glistening,  red  needles,  melts  at  140 — 142°,  and  is 
insoluble  in  carbon  disulphide,  chloroform,  or  light  petroleum.  It  is 
decolorised  by  alcoholic  sulphurous  acid  or  alcoholic  ammonia,  yielding 
dimethylpyrone. 

Bisdibenzylideneacetone  hydrogen  pentaiodide,  2(CHPhICH).2CO,HI5, 
is  obtained  when  the  calculated  quantity  of  hydrogen  iodide,  dissolved 
in  benzene,  is  added  to  a  dilute  solution  of  the  two  components  in  an 
associating  solvent.  It  is  a  voluminous,  brownish-black  substance,  and 
melts  and  decomposes  at  122  — 128°. 

Bisdianisylideneacetone  hydrogen  pentaiodide , 

2  (OMe  •  C6H4*  C  H IC  H  )2CO,  HI5, 

obtained  in  a  similar  manner,  is  a  greyish- black,  amorphous  substance 
which  melts  and  decomposes  at  137 — 142°. 

Bisdianisylideneacetone  hydrogen  tri-iodide,  2C19H1803,HI3,  exists  in 
two  modifications.  One  form  is  obtained  by  repeatedly  extracting  the 
preceding  pentaiodide  with  warm  ether,  ethyl  acetate,  or  glacial  acetic 
acid  until  the  residue  consists  of  small,  glistening,  red  prisms  melt¬ 
ing  at  165 — 167°.  When  a  solution  of  this  form  in  boiling  ethyl 
acetate  or  glacial  acetic  acid  is  cooled  rapidly,  the  second  modification 
is  obtained  in  the  form  of  dense,  greenish-black  needles,  melting 
and  decomposing  at  156  — 159°.  The  latter,  which  in  the  mother  liquor 
undergoes  partial  transformation  into  the  first,  can  also  be  obtained  by 
bringing  together  dianisylideneacetone  and  iodine  in  boiling  glacial 
acetic  acid  or  ethyl  acetate.  Both  forms  are  converted  into  the  penta¬ 
iodide  by  excess  of  iodine  dissolved  in  benzene  ;  alcohol,  on  the  contrary, 
removes  the  halogen  and  regenerates  dianisylideneacetone. 

Bismonoanisylideneacetone  hydrogen  pentaiodide,  2CUH1202,HI5, 
separates  slowly  from  a  warm  dilute  solution  of  the  ketone  and  iodine 
in  carbon  tetrachloride  in  the  form  of  bluish-black,  glistening  leaflets, 
more  quickly  on  addition  of  hydrogen  iodide  dissolved  in  benzene  ; 
it  melts  and  decomposes  at  116 — 422°.  A  pure  hydrogen  tri-iodide  has 
not  been  obtained.  At  -  180°  the  colours  of  all  these  compounds  become 
less  intense. 

In  conformity  with  the  theory  that  iodine  dissolves  to  a  brown  solu¬ 
tion  in  those  solvents  with  which  it  can  form  additive  compounds,  the 
authors  find  that  the  intensely  brown  solution  of  dimethylpyrone 
periodide  in  ethylene  dibromide  becomes  violet  by  dilution  ;  also  at 
a  suitable  concentration  the  brown  solution  of  the  same  compound 
in  carbon  tetrachloride  becomes  violet  by  warming,  and  brown  again 
by  cooling. 

Dinaphthastilbene  and  its  dibromide  do  not  form  additive  compounds. 
This  is  one  of  the  several  arguments  advanced  by  the  authors  for 
regarding  the  halogen  or  hydrogen  perhaloid  in  the  preceding  compounds 
as  being  united  to  oxygen  by  residual  affinities.  0.  S. 
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Nitration  of  pAcetylaminophenoxyacetic  Acid,  of  Diacetyl- 
^-aminophenol,  and  of  ^-Acetanisidine.  Frederic  Reverdin 
and  Arthur  Bucky  [Arch.  Sci.  phys.  nat.,  1906,  [iv],  22,  124 — 145). 
— As  with  benzoyl-  and  dibenzoyl-p-aminophenol  (Reverdin  and 
Deletra,  this  vol.,  i,  165,  273),  so  also  with  £>-acetylaminophenoxy- 
acetic  acid,  nitration  with  a  mixture  of  sulphuric  and  nitric  acids 
yields  products  different  from  those  obtained  by  using  nitric  acid  alone 
(compare  Howard,  Abstr.,  1898,  i,  29). 

2  :  b-Dinitro-A-acetylaminophenoxyacetic  acid, 

c62H-CH2-0-CqH2(N02)2*NHAc, 

obtained  by  the  action  of  sulphuric  and  nitric  acids  on  p-acetylamino- 
phenoxyacetic  acid,  crystallises  in  yellow  to  orange-yellow  needles  or 
plates  melting  at  176°,  and  dissolves  readily  in  acetic  acid,  acetone, 
acetic  anhydride,  or  solutions  of  the  alkali  hydroxides  or  carbonates,  to 
a  less  extent  in  alcohol,  and  only  sparingly  in  benzene  or  chloroform. 
Its  barium  salt  ( +  2H20)  crystallises  in  small,  yellowish-brown  prisms 
slightly  soluble  in  cold  water. 

2  : b-Dinitro-A-aminophenoxyacetic  acid, 

C02H-CH2-0-C6H2(N02)2*NH2, 

prepared  by  hydrolysing  the  acetyl  derivative  by  means  of  concen¬ 
trated  sulphuric  acid,  crystallises  from  water  in  orange-red  needles  or 
plates,  melts  at  170°,  and  dissolves  readily  in  alcohol,  acetone,  acetic 
acid,  or  solutions  of  the  alkali  hydroxides  or  carbonates.  Its  barium 
salt  ( +  3H20)  separates  in  brownish-red  needles.  Its  ethyl  ester 
crystallises  in  silky,  red  needles  melting  at  144°,  and  is  soluble  in 
acetic  acid  or  benzene.  When  diazotised  and  treated  with  sulphuric 
acid  and  potassium  iodide,  the  acid  gives  (1)  an  zodo-acid,  which  crystal¬ 
lises  from  light  petroleum  in  faintly  orange,  yellow  plates,  melts  at 
114 — 115°,  and  dissolves  in  alcohol,  benzene,  acetic  acid,  chloroform, 
or  dilute  acetone  ;  its  sodium  salt  separates  in  slender,  orange  needles, 
its  potassium  salt  in  red  crystals,  and  its  barium  salt  in  brown  crystals  ; 
(2)  another  zoc/o-acid,  crystallising  from  dilute  acetic  acid  in  yellow, 
flattened  needles  melting  at  201  —  202°,  and  dissolving  readily  in 
acetone  or  alcohol  and  sparingly  in  benzene  or  chloroform  ;  its  barium 
salt  forms  yellowish-brown,  prismatic  needles. 

Howard  ( loc .  cit.)  has  assigned  an  erroneous  structure  to  the  acid  ob¬ 
tained  by  the  action  of  nitric  acid  alone  on  />-acetylaminophenoxyacetic 
acid,  the  authors’  results  showing  that  2 :  3-dinitro-4-acetylaminophenoxy- 
acetic  acid  is  obtained  under  these  conditions.  The  mother  liquors 
from  this  acid  are  found  to  contain  another  acid,  giving,  on  partial 
hydrolysis  with  concentrated  sulphuric  acid,  3  :  b-dinitro-A-amino- 
phenoxyacetic  acid,  C8H707N3,  which  crystallises  from  water  in  long, 
red  needles  melting  at  190°,  and  dissolves  in  alcohol  or  acetic 
acid,  and  to  a  slight  extent  in  benzene  \  this  acid  is  decomposed  by 
alcohol,  yielding  a  dinitrophenoxyacetie  acid  (1),  which  separates  as  a 
pale  yellow,  crystalline  powder  melting  at  207°. 

When  diacetyl-/>-aminophenol  is  nitrated  by  means  of  a  mixture  of 
sulphuric  and  nitric  acids,  the  acetyl  derivative  of  isopicramic  acid, 
melting  at  181°,  is  obtained.  In  this  case,  therefore,  just  as  with 
dibenzoyl-/>-aminophenol  (Reverdin  and  Dresel,  Abstr.,  1905,  i,  51), 
one  of  the  acetyl  groups  first  undei'goes  hydrolysis  to  hydroxyl.  If, 


ORGANIC  CHEMISTRY. 


749 


however,  a  mixture  of  sulphuric  and  nitric  acids  is  added  to  a  sulphuric 
acid  solution  of  diacetyl-^-aminophenol  containing  acetic  anhydride,  a 
compound ,  C7H0OfiN3,is  obtained,  which  crystallises  from,  dilute  alcohol 
in  golden-brown  needles,  decomposes  at  163'5°,  and  dissolves  in  water 
or  dilute  acetic  acid,  and  to  a  slight  extent  in  benzene. 

The  nitroacetylanisidine  [OMe  :  N02  :  NHAc=  1  :  2  :  4]  of  the  Farb- 
werke  vorm.  Meister,  Lucius,  &  Pruning  (D.R.-P.  101778)  crystal¬ 
lises  from  dilute  acetic  acid  or  aqueous  alcohol  in  orange-yellow  needles 
melting  at  148 — 149°,  and  is  soluble  in  water  and  slightly  so  in  benzene 
or  light  petroleum.  When  ^j-acetylanisidine  is  nitrated  by  means  of 
sulphuric  and  nitric  acids  it  yields  (1)  the  dinitro-^-acetylanisidine 
melting  at  157°  (Meldola  and  Stephens,  Trans.,  1905,  87,  1199),  and 
(2)  a  new  dinitro-p-acetylanisidine  [OMe  :  (N02)2  :  Nil  Ac  =  1  :  2  :  5  :  4], 
which  crystallises  from  dilute  acetic  acid  in  lemon-yellow  crystals, 
melts  at  175-5 —  and  dissolves  readily  in  acetone,  less  so  in 

alcohol,  and  sparingly  in  water,  benzene,  or  light  petroleum.  Hydro¬ 
lysis  of  the  latter  compound  yields  the  corresponding  dinitro-ip-anisidine 
[OMe  :  (N02)2  :  NH2=  1  :  2  :  5  :  4],  which  crystallises  from  a  mixture  of 
benzene  and  light  petroleum  in  red  needles  melting  at  153°,  and  is 
soluble  in  alcohol  or  acetic  acid  and  readily  so  in  benzene  ;  it  does  not 
dissolve  in  a  solution  of  sodium  carbonate,  or  hydroxide,  or  ammonia, 
but  gives  a  violet-red  coloration  which  changes  to  yellow  under  the 
influence  of  heat.  T.  H.  P. 

Preparation  of  Indoxyl  and  its  Homologues.  Farbwbrke 
vorm.  Meister,  Lucius,  &  Pruning  (D.R.-P.  163039). — Compounds 
containing  the  group  -NR*CH2’CO-  (R  =  aryl),  such  as  phenylglycine, 
phenylglycinephenylglycine,  or  their  homologues,  salts,  esters,  or 
amides,  also  phenylhydantoin  and  diphenylhydantoin,  or  their  homo¬ 
logues,  yield  derivatives  of  indoxyl  when  heated  with  the  alkali  or 
alkaline  earth  metals  or  their  alloys.  The  violence  of  the  reaction  is 
moderated  by  the  addition  of  alkali  hydroxides  or  cyanides. 

Thus,  potassium  phenylglycine  and  an  alloy  of  lead  and  sodium,  added 
to  a  fused  mixture  of  potassium  and  sodium  hydroxides,  give  a 
product  which  yields  40 — 50  per  cent,  of  indigotin  on  oxidation. 

C.  H.  D. 

Addition  of  Alkali  to  Indigotin.  Arthur  Binz  ( Zeit .  angew. 
Chem.,  1906,  19,  1415 — 1418). — When  powdered  indigo  is  shaken  for 
several  days  with  alcoholic  sodium  hydroxide,  a  dark  green  powder  is 
obtained  which  has  the  composition  C16H10O2N2,KaOH  ;  on  exposure  to 
the  air,  or  on  mixing  with  water,  this  substance  turns  blue  with 
liberation  of  indigotin  and  sodium  hydroxide;  if  the  reaction  is  carried 
out  at  a  temperature  of  60°  it  is  completed  in  a  few  minutes. 

The  corresponding  compound,  C16H10O2N2,C6H5'ONa,  which  is 
obtained  by  heating  powdered  indigo  for  some  minutes  to  77°  with 
alcoholic  sodium  phenoxide,  is  a  dark  green  solid.  It  is  assumed 
accordingly  that  the  reactions  taking  place  in  the  indigo  vat  may  be 
represented  as  follows  : 

(1)  C16H10O2N2  +  2NaOH  =  C16H10O2N2,2NaOH. 
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HO  ONa  HO  ONa 


(2)  c#h4<;ch>c  :  cC„Xh. + Na2s2o, 


-c-> 


'NH 


NH' 


ONa  ONa 

i  i 

c„h4<^>c  :  C<^C1P>C6H,+2HNaSOa. 

If  equation  (2)  is  correct,  the  reaction  should  he  facilitated  by  the 
addition  of  alcohol,  which  diminishes  hydrolysis.  This  was  shown  to  be 
the  case  by  experiment,  in  which  it  was  found  that  the  reaction  took  place 
about  thirty  times  more  quickly  in  alcoholic  than  in  aqueous  solution. 

P.  H. 


Preparation  of  the  Three  Phthalaldehydes.  Johannes  Thiele 
and  Oskar  Gunther  ( Annalen ,  1906,  347,  106 — 111). — o-Phthalalde- 
hyde  is  prepared  by  boiling  w-tetrabromo-o-xylene  with  potassium  oxalate 
and  dilute  alcohol  for  forty  hours  until  the  whole  has  dissolved  to  a 
pale  yellow  solution,  carbon  monoxide  and  dioxide  being  evolved. 
After  evaporating  the  solvent,  the  aldehyde  is  distilled  in  a  current  of 
steam  and  the  distillate,  after  saturation  with  sodium  sulphate,  extracted 
with  ethyl  acetate.  The  pure  aldehyde,  crystallising  in  yellow  needles 
melting  at  56 — 56-5°,  is  obtained  in  a  yield  of  90  per  cent. 

[With  Leopold.] — m-Phthalaldehyde  is  prepared  from  w-tetrabromo- 
m-xylene,  C6H4(CHBr2)2,  which  crystallises  in  colourless  needles  melting 
at  107°.  The  tetrabromide  is  converted  into  corresponding  aldehyde 
in  a  similar  manner  to  the  o-derivative ;  it  is  purified  by  conversion 
into  the  trialdehydohydrobenzamide,  (CHO’OflH4‘CH)3N2,  which  is  a 
white,  insoluble  powder.  The  aldehyde  crystallises  in  colourless  needles 
melting  at  89,5°  ;  the  dioxime  melts  at  180°.  K.  J.  P.  O. 


Condensation  Products  of  o-Phthalaldehyde.  Johannes  Thiele 
and  Kaufman  G.  Falk  [Annalen,  1906,  347,  112 — 131). — 2-Acetyl-3- 

QU 

hydrindone  ( %  acetyl-3 -hy  dr  oxyindene ),  C6H4<\_qqsL^>CHAc  or 


^'C'®4<Nq^qp;  Ac, 

prepared  by  treating  phthalaldehyde  and  acetone  with  potassium 
hydroxide,  crystallises  in  pale  yellow  needles  melting  at  76'5°,  and  is 
readily  soluble  in  alkali  hydroxides ;  it  yields  a  red  coloration  with 
ferric  chloride  in  alcoholic  solution,  which  becomes  violet  on  addition  of 
water.  When  bromine  is  added  to  its  alkaline  solution,  2  :  2-dibromo- 
hydrindone  is  obtained.  The  phenylhydrazone  of  acetylhydrindone 
crystallises  in  yellow,  flattened  needles  or  leaflets  melting  at  169 — 170°, 
and  when  treated  with  hydrochloric  acid  in  methyl-alcoholic  solution  is 
converted  into  a  pyrazole  derivative,  Cl7H14N2,  which  crystallises  in 
colourless  prisms  and  melts  at  84°. 

QJJ 

Benzoylhydrindone  ( 2-benzoyl-3-hydroxyindene ),  C6H4  «Ccol>CHBz 


or  C6H4<^qj|^]S>CBz,  is  prepared  in  a  similar  manner  from 
o-phthalaldehyde  and  acetophenone  ;  it  crystallises  in  yellow  plates  or 
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pale  yellow  needles  melting  at  98-5°,  and  gives  a  deep  green  colora¬ 
tion  with  ferric  chloride ;  by  bromine  it  is  converted  into  dibromo- 
hydrindone.  Phenylhydrazine  converts  it  into  a  corresponding 
pyrazole,  C22H16N2,  which  crystallises  in  red  needles  melting  at 
174°. 

The  diphenylhydrazone  of  o-phthalaldehyde,  CfiH4(CH.'lSr2HPh)2, 
crystallises  in  golden-yellow  needles  melting  at  190 — 191°.  "When 
boiled  with  dilute  hydrochloric  acid,  it  is  converted  into  1  -hydroxy - 

^CH(OHVNPh 

2-phenyl-l  :  2 -dihydrophthalazine,  C6H4<J  _ _  I  ,  which  forms 

(JIT - -N 

colourless  crystals  melting  at  128 — 129°;  its  methyl  ether  is  formed 
on  merely  dissolving  the  compound  in  methyl  alcohol  and  forms  white 
crystals  melting  at  59 — 60°;  the  ethyl  ether  melts  at  96 — 97°;  both 
ethers  are  reconverted  into  the  original  substance  by  dissolving  them 
in  acids  and  precipitating  with  an  alkali. 

Phenylphthalazonium  chloride ,  is  prepared  by 

vH  •  JN 

passing  dry  hydrogen  chloride  into  a  solution  of  the  hydroxydihydro- 
phthalazine  or  one  of  its  ethers  in  benzene  ;  it  crystallises  in  white 
needles  melting  at  106  — 107°,  and  is  readily  soluble  in  water.  Its 
aurichloride  crystallises  in  yellow  needles  melting  at  181°;  its  platini- 
chloride  forms  orange-red  crystals  melting  at  224 — 225°. 

CO  ‘NPh 

Phenylphthalazone,  C0H4<^ ,  formed  by  oxidising  the  hydr- 

oxyphthalazine  with  alkaline  permanganate,  crystallises  in  needles  melt¬ 
ing  at  106°,  and  is  identical  with  the  anhydride  obtained  by  Racine 
(Abstr.,  1887,  951)  and  Henriques  (Abstr.,  1888,  842)  from  phenyl- 
hydrazinephthalaldehydic  acid. 


o-Penzylenebenziminazole,  C6H4 


,CH2-K 
}  \CH 

/  /^n4, 


prepared  by  heat¬ 


ing  o-phthalaldehyde  and  o-phenylenediamine  hydrochloride  in  aqueous 
solution  and  then  precipitating  the  base  with  alkali,  crystallises  in 
needles  melting  at  210°,  and  yields  a  hydrochloride  crystallising  in 
needles ;  the  sulphate  crystallises  in  sparingly  soluble  leaflets ;  the 
platinichloride  forms  yellow  crystals.  When  oxidised  by  permanganate 
in  acid  solution,  a  mixture  of  benzoylenebenziminazole , 

.CON 

XbHJ 


C— N' 


'6i-L4> 


and  phenylbenziminazole-o-carboxylie  acid,  C6H4<C^  ™>c-c#h4-co2h, 


is  obtained ;  the  former  crystallises  in  yellow  needles  melting  at 
211 — 212°,  and  when  boiled  with  alkalis  or  acids  is  rapidly  hydrolysed 
to  the  latter,  which  melts  at  273°.  It  is  found  to  be  identical  with  the 
'•  phthalyl-o-phenylenediamine  ”  melting  at  266°,  prepared  by  Anderlini 
(Abstr.,  1894,  i,  375)  from  phthalic  anhydride  and  o-phenylenediamine. 
The  ethyl  ester,  C16H1402N2,  crystallising  in  leaflets  melting  at  1 63 — 1 64°, 
was  obtained  from  the  acid  prepared  by  both  methods.  The  platini¬ 
chloride,  C32II30O4N4,PtCl(;,  obtained  from  the  ester,  is  a  yellow  pre- 
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cipitate.  When  the  acid  is  heated  at  280 — 290°,  or  treated  with 
acetic  anhydride,  it  is  reconverted  into  benzoylenebenziminazole. 

o-Tolylenediamine  and  o-phthalaldehyde  similarly  yield  o-benzoylene- 

toliminazole,  CGH4<f  /  yCGH3Me,  which  forms  colourless  crystals 
XC=N/ 

melting  at  192 — 193°;  th e  platinichloride  is  a  yellow  precipitate. 

The  compound  obtained  by  the  action  of  hydroxylamine  on  o-phthal¬ 
aldehyde  is  identical  with  the  phthalimideoxime, 

w<5™!>nh, 

prepared  by  Muller  (Abstr.,  1886,  802).  K.  J.  P.  0. 

Thio- derivatives  of  Aromatic  Aldehydes  and  Ketones  and 
their  Desulphurisation.  Wilhelm  Manchot  and  Chr.  Zahn 
( Annalen ,  1906,  345,  315 — 334.  Compare  Abstr.,  1905,  i,  342). — 
Dithiopiperonaldehyde,  C7H502,CH2,S*S*CH2,C7H502,  results  after  two 
to  four  weeks  by  the  addition  of  finely-powdered  piperonaldehyde  to 
saturated  alcoholic  ammonium  sulphide ;  it  separates  from  alcohol  and 
acetone  in  short,  white  prisms,  melts  at  6 9 ’5°,  gives  a  carmine-red 
coloration  with  concentrated  sulphuric  acid,  and  is  reduced  by  zinc 
dust  and  glacial  acetic  acid  to  the  mercaptan,  C8H702*SH,  a  yellow  oil 
which  forms  yellow  lead  and  copper  salts,  a  greenish-yellow  silver  salt, 
and  is  reconverted  into  the  disulphide  by  alcoholic  iodine. 

Dithiopiperonaldehyde  hydrosulphide,  C16H1404S2,H2S,  results  when 
alcoholic  ammonium  sulphide  containing  excess  of  hydrogen  sulphide  is 
used,  and  the  mixture  shaken  for  many  days  ;  it  crystallises  in  slender 
needles,  melts  at  113°,  does  not  form  mercury  or  lead  salts,  is  reduced 
to  the  mercaptan,  and  readily  loses  sulphur  by  treatment  with  a 
solution  of  sodium  ethoxide  or  with  copper  powder. 

Bis~?>  :  4 -methylenedioxy dibenzyl,  C16H1404,  obtained  from  the  disul¬ 
phide  and  copper  powder  at  280°  or  by  prolonged  boiling  in  xylene, 
separates  from  alcohol  in  slender  needles,  melts  at  138°,  and  yields  a 
bromide,  C1GH1204Br2,  which  melts  at  164°. 

Dithiovanillin,  C16Hlg04S2,  obtained  in  a  similar  manner  to  the 
preceding  disulphide,  melts  at  129 — 130°,  loses  sulphur  by  treatment 
with  concentrated  sulphuric  acid  or  sodium  hydroxide,  and  hydrogen 
sulphide  by  treatment  with  zinc  dust  and  acetic  acid  ;  the  benzoyl 
derivative,  O30H2GO6S2,  melts  at  133 — 135°,  and  does  not  form  mercury 
or  lead  salts.  Dithiobromovanillin,  C1GH1G04Br2S2,  prepared  from  Tie- 
mann’s  bromo vanillin,  melts  at  159°. 

4  :  4' -Dihydroxy -3  :  3' -dimethoxy dibenzyl,  C1GH1804,  obtained  from 
copper  powder  and  dithiovanillin  by  heating  alone  or  in  xylene  solu¬ 
tion,  forms  long,  slender  needles,  melts  at  158°,  produces  a  mirror 
with  ammoniacal  silver  solutions,  and  yields  a  bromide,  C1GH1404Br4, 
which  melts  at  214°. 

Dithioanisaldehyde,  C1GH1802S2,  prepared  previously  in  an  impure 
state  by  Baumann  and  Fromm  (Abstr.,  1891,  1050),  melts  at  101°,  and 
by  careful  heating  with  copper  powder,  alone  or  in  xylene  solution, 
yields  p -bismethoxy  dibenzyl,  OMe,CGH4,OH2*CH2,C6H4,OMe,  which 
separates  from  alcohol  in  large  needles,  develops  a  magnificent  red 
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coloration  with  ferric  chloride  and  concentrated  sulphuric  acid,  and 
yields  a  bromide,  Clf)H1(.0.,Br,2,  which  melts  at  147°. 

[By  G.  Kranzlein.] — Dithio-p-dimethylaminobenzaldehyde , 

c18h24n2s.2, 

prepared  like  the  preceding  disulphides  or  by  heating  ;>dimethyl- 
aminobenzaldehyde  and  ammonium  sulphide  at  100 — 120°,  separates 
from  alcohol  in  elongated  prisms,  melts  at  83-5°,  yields  the  mercaptan 
by  reduction  with  sodium  amalgam,  and  forms  a  hydrochloride, 

C18H,4N2S.2,2HC1, 

which  melts  at  211°.  Bl$-p-dimethylamin)dibenzyl,  C18H24N.2,  boils  at 
105°  under  25  mm.  pressure,  and  forms  a  platinichloride, 
C]8H.24N2,H2PtCl6. 

When  y?-dimethylaminobenzaldehyde  is  treated  with  alcoholic 
ammonium  sulphide  containing  excess  of  hydrogen  sulphide,  a  hydro¬ 
sulphide ,  C18H24N2S.2,H2S,  is  obtained,  which  melts  at  162°. 

Bis- 3  :4 -methylenedioxystilbene,  C7H602*CfJlCH’C7 H^C^,  obtamed 
by  heating  a-trithiopiperon  ddehyde  (Worner,  Abstr.,  1896,  i,  225)  and 
copper  above  200°,  separates  from  glacial  acetic  acid  in  short  prisms 
and  melts  at  206°.  C.  S. 

Reaction  between  Unsaturated  Compounds  and  Organic 
Magnesium  Compounds.  IX.  Reactions  with  Stereoisomerides. 
Elmer  P.  Kohler  ( Amer .  Chem.  J.,  1906,  30,  177 — 195.  Compare 
this  vol.,  i,  427  ;  Kipping  and  Sal  way,  Trans.,  1904,  85,  438). — The 
action  of  magnesium  ethyl  bromide  on  benzylidenedeoxybenzoin  and  iso- 
benzylidenedeoxybenzoin,  and  treatment  of  the  product  with  water  or 
hydrochloric  acid  cooled  with  ice,  leads  to  the  formation  of  the  “"two 
forms  of  a/3-diphenylvalerophenone,  the  relative  amounts  of  the  iso- 
merides  contained  varying  with  the  method  of  isolation.  The  action  of 
benzoyl  chloride  on  the  magnesium  compounds  from  the  two  isomerides 
results  in  the  formation  of  the  same  afiy -triphenyl- &a-penteny  l  benzoate, 
CHEtPh'CPhICPh'O'COPh,  which  crystallises  from  alcohol  in  long 
needles,  melts  at  143°,  is  not  changed  by  heating  at  150°  for  forty 
hours  or  by  exposure  to  sunlight  in  benzene  iodine  solution,  and  on 
hydrolysis  with  aqueous  potassium  hydroxide  cooled  by  ice  or  with 
concentrated  hydrochloric  acid  at  150°  yields  the  a/?-diphenylvalero- 
phenone  melting  at  170°.  The  product  obtained  on  hydrolysis  of  the 
benzoate  with  boiling  alcoholic  hydrogen  chloride  contains  10  percent., 
or,  with  cold  alcoholic  hydrogen  chloride,  14  per  cent.,  of  the  isomeric 
ketone  melting  at  92°.  The  ketone  melting  at  92°  is  converted  rapidly 
by  potassium  hydroxide,  more  slowly  by  hydrochloric  acid,  into  its 
isomeride  melting  at  170°. 

afiy-Triphznyl-Ha-pentenyl  acetate,  CHEtPh'CPhiCPh’OAc,  formed 
in  a'  similar  manner  to  the  benzoate,  crystallises  in  slender  needles, 
melts  at  120°,  and  on  hydrolysis  behaves  in  the  same  manner  as  the 
benzoate. 

If  the  additive  compound  of  magnesium  ethyl  bromide  and  benzyl- 
idene-  or  isobenzylidenedeoxybenzoin  is  poured  on  to  ice  and  ether 
free  from  alcohol,  it  yields  an  oil  which  is  probably  afiy-triphenyl- 
&a-pentenol,  CHEtPh*CPhICPh‘OH  ;  this  is  readily  soluble  in  cold  light 
petroleum,  reduces  potassium  permanganate  in  acetone  solution,  and  in 
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a  freezing  mixture  changes  slowly  into  a/3-diphenylvalerophenone,  of 
which  99'62  per  cent,  melts  at  92°  and  0  38  per  cent,  at  170°.  When 
a  current  of  air  is  passed  through  the  moist  ethereal  solution  of  the  enol 

cooled  by  a  freezing  mixture,  the  peroxide,  CHEtPh*CPh<^  I  ^  , 

OirxrUxi 

is  formed  in  two  modifications,  one  of  which  crystallises  from  acetone 
in  stout  needles  and  melts  at  166°;  the  other  crystallises  in  large, 
transparent  prisms  and  melts  at  109°.  These  peroxides  are  not  formed 
by  the  action  of  air  or  oxygen  on  a/3-diphenylvalerophenone ;  they  are 
stable,  do  not  yield  hydrogen  peroxide  with  water,  do  not  liber¬ 
ate  iodine  from  iodides,  do  not  oxidise  indigo,  when  heated  in 
quantity  decompose  with  a  flash  but  without  detonation,  forming 
benzoic  acid  and  ethyldeoxybenzoin,  and  react  with  magnesium  ethyl 
bromide  forming  a  product  from  which  the  peroxides  are  again  formed 
on  treatment  with  ice. 

aftyy -Tetraphenyl-&.a-propenol,  CHPh2*CPh!CPh*OH,  prepared  by  the 
action  of  magnesium  phenyl  bromide  on  benzylidenedeoxybenzoin 
in  light  petroleum  solution,  and  treatment  of  the  product  with  ice  and 
ether  free  from  alcohol,  separates  from  light  petroleum  in  colourless 
needles,  melts  at  about  95— 100°,  and  changes  into  triphenylpropio- 
phenone  when  slowly  heated  below  its  melting  point.  The  peroxide, 

CHPh2*CPh<^pk  qjj  >  crystallises  in  small,  lustrous  prisms,  melts  at 

127°,  and  when  heated  alone,  or  with  hydrochloric  acid  in  alcoholic 
solution,  decomposes,  forming  benzoic  acid  and  diphenylacetophenone 
(Delacre,  Abstr.,  1896,  i,  486  ;  Biltz,  Abstr.,  1899,  i,  439) ;  this  forms 
an  additive  compound  with  magnesium  ethyl  bromide,  which  reacts 
with  water,  yielding  the  alcohol,  CHPhyCEtPlrOH,  crystallising  in 
needles  and  melting  at  91°.  The  oxime  of  diphenylacetophenone, 
CHPlvCPhlNOH,  is  obtained  in  small  yields  by  the  action  of 
hydroxylamine  hydrochloride  on  the  ketone  in  aqueous  potassium 
hydroxide  solution.  It  crystallises  from  acetone  in  plates  and  melts 
at  182°. 

Bromotriphenylpropiophenone,  CHPh2*CBrPh*COPh,  prepared  by 
treating  the  magnesium  derivative  of  tetraphenylpropenol  with 
bromine,  crystallises  in  large  prisms,  melts  at  124°,  and  l’eadily  loses 
hydrogen  bromide.  G.  Y. 

Methinammonium  Compounds.  Hans  Rupe  and  A.  Porai- 
Koschitz  ( Zeit .  Farb.  Ind.,  1906,5,  317 — 321). — The  coloured  salts  of 
^-aminobenzylideneacetone  are  thought  to  be  produced  by  a  transition 
of  the  benzene  nucleus  into  the  quinonoid  form,  thus  : 

chac:ch-cvh4-nh2  ch2ac-ch:g<^:^>c:nh2cj. 

In  order  to  test  this  hypothesis,  it  was  necessary  to  investigate  the 
m  amino-compounds.  Since  the  acetone  derivatives  are  difficult  to  pre¬ 
pare,  the  corresponding  acetophenone  derivatives  have  been  studied. 

m-Aminobenzylideneacetophenone,  NO2'C0H4*CHICH*COPh,  prepared 
by  reducing  the  corresponding  nitro-derivative  with  stannous  chloride 
in  acetic  acid  solution,  crystallises  in  pale  yellowish- green,  rhombic 
leaflets  melting  at  159°;  it  dissolves  in  hydrochloric  acid,  forming 
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a  completely  colourless  solution,  from  which  the  hydrochloride  can  be 
isolated  as  colourless  needles.  The  sulphate  is  similar.  The  acetyl 
derivative,  prepared  from  the  hydrochloride  and  acetic  anhydride  in  the 
presence  of  sodium  acetate,  crystallises  in  yellow,  prismatic  needles 
meltiDg  at  104°. 

p -  Aminobenzylideneacetophenone  crystallises  in  golden  leaflets  melting 
at  151°  ;  it  dissolves  in  moderately  dilute  hydrochloric  acid,  forming  a 
deep  red  solution,  which  becomes  decolorised  by  addition  of  concen¬ 
trated  hydrochloric  acid,  flesh-coloured  needles  finally  separating. 
These  crystals  dissolve  in  hot  concentrated  hydrochloric  acid  with  a  red 
coloration,  which,  however,  disappears  on  cooling.  If  water  is 
cautiously  added  to  the  red  solution,  red  crystals  separate.  Both  forms 
have  the  same  composition,  C15H130N,HC1.  The  solution  of  the  base 
in  acetic  acid  is  deep  red,  and  deposits  dark  red  leaflets,  which,  on 
slowly  heating,  fade  in  colour,  and  finally  melt  at  151°,  the  melting 
point  of  the  base.  The  acetyl  derivative  crystallises  in  pale  green 
leaflets  melting  at  179°. 

/>-Aminoacetophenone  and  hydroxylamine  yield  two  compounds 
according  as  sodium  hydroxide  or  carbonate  has  been  used  to  bring 
about  the  condensation.  The  simple  oxime, 

NH2-C6H4-CH:CH-CPh:NOH, 

is  formed  in  the  presence  of  the  hydroxide,  and  crystallises  in  leaflets 
melting  at  139°.  In  presence  of  sodium  carbonate,  an  oximido-oxime, 
NH2,CfiII4*CII(NIl,OH),CH2,CPh!NOII,  is  produced,  and  crystallises 
in  needles  melting  at  178  5  — 179°;  the  hydrochloride  is  sparingly 
soluble. 

/9-Dimethylaminobenzylideneacetophenone  forms  a  bluish-grey  hydro¬ 
chloride  when  treated  with  a  small  quantity  of  fuming  hydrochloric 
acid ;  the  solution  in  hydrochloric  acid  is  blue.  The  base  dissolves  in 
dilute  hot  hydrochloric  acid  with  a  deep  red  coloration,  which  dis¬ 
appears  on  cooling,  the  solution  depositing  a  colourless,  crystalline 
hydrochloride,  CirHl7ON,HCl,  crystallising  in  needles;  this  material 
again  dissolves  in  hot  acid  with  a  red  coloration.  In  concentrated 
sulphuric  acid,  the  base  forms  a  colourless  solution,  from  which  a  small 
quantity  of  water  precipitates  a  colourless  sulphate.  The  solution  in 
hot  acid  is  red.  The  phenylhydrazone  of  />-dimethylaminobenzylidene- 
acetophenone,  NMe2,C6H4*CH!CH'CPh!N,NHPh,  forms  very  pale 
green  needles  melting  at  127 — 128°.  K.  J.  P.  0. 


Action  of  Magnesium  Phenyl  Bromide  on  Dialkylamino- 
benzoylbenzoic  Esters.  J.  Pj£rard  ( Compt .  rend.,  1906,  143, 
237 — 239). — 2-Hydroxy-l-Tp-dimethylaminophenyl-l  :  2-diphenyl-l  :  2-di- 


CPh’C6H4'NMe2  , ,  , 

1  ,  prepared  by  the  action 


hydroisobenzofuran,  Cph(QH).Q 

of  excess  of  magnesium  phenyl  bromide  on  methyl  dimethylamino- 
benzoylbenzoate  (Haller  and  Guyot,  Abstr.,  1904,  i,  602),  crystallises 
from  a  mixture  of  benzene  and  alcohol  in  slender,  faintly  yellow 
needles  melting  at  194°  (uncorr.),  and  dissolves  in  the  hydrocarbons, 
to  a  less  extent  in  the  alcohols,  and  sparingly  in  ether  or  acetone.  It 
is  soluble  in  acids,  forming  intensely  red  salts,  which  crystallise  from 
acetone  in  slender  needles  and  are  dissociated  by  water.  The  picrate 
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melts  and  decomposes  at  246°.  Tiie  methyl  and  ethyl  ethers  crystallise 
from  a  mixture  of  benzene  and  alcohol  in  colourless  prisms  and  melt  at 
158°  and  169°  re>pectively. 

p- Dimethylamino-o-benzhydryltriphenylcarbinol , 

OH-GHPh-C6H4-CPh(OH)*C6H,*NMe2, 

prepared  by  reducing  the  preceding  compound  by  means  of  sidium 
amalgam  and  alcohol,  separates  from  a  mixture  of  alcohol  and  ether 
in  white  crystals  and  melts  at  145°.  Under  the  action  of  dehydrat¬ 
ing  agents,  it  is  converted  into  (1)  dimethylaminodiphenylanthracene , 


CPh 


C  TT  CPh 

or  C6H,<(l,ph>C6H8.NMe2  (compare 

Guyot  and  Catel,  Abstr.,  1905,  i,  5  lb),  which  separates  from  a 
mixture  of  benzene  and  light  petroleum  in  microscopic,  green  crystals 
melting  at  298°,  and  dissolves  in  acetic  acid,  carbon  disulphide,  or 
pyridine,  and,  to  a  slight  extent,  in  alcohol  ;  or  (2)  1-p -dimelhylamino- 


phenyl-\  :  2-diphenyl- 1 :2-dihydroisobenzo/uran, 


C0H4-CPh*CfiH4-NMe2 

CHPh-0 


which  crystallises  from  a  mixture  of  benzene  and  alcohol  in  white 
prisms  melting  at  110°.  T.  H.  P. 


Introduction  of  Dinaphthapyryl  and  Xanthyl  Radicles 
into  Electro  negative  Molecules.  Robert  Fosse  and  A.  Robyn 
(Compt.  rend.,  1906,  143,  269 — 242). — Dinaphthapyryl  and  xanthyl 
radicles  can  readily  be  substituted  for  a  hydrogen  atom  of  various 
electro  negative  organic  molecules,  such  as  /3-ketonic  esters,  /3-diketones, 
or  ethyl  malonate  or  cyanoacetate,  by:  (1)  the  action  of  heat  on  a 
molecular  mixture  of  xanthydrol  with  a  /3-ketonic  or  cyanoacetic  ester; 
(2)  contact  in  an  acetic  acid  medium  of  either  xanthydrol  and  a  /3-ketone 
or  dinaphthapyranol  and  an  acetoacetic  ester  ;  (3)  double  decomposition 
between  dinaphthapyryl  bromide  and  the  sodium  derivative  of  a 
/3-ketonic  ester,  a  /3-diketone,  or  a  malonic  or  cyanoacetic  ester. 

It  has  not  been  determined  whether  the  union  of  the  two  con¬ 
stituent  radicles  of  the  compounds  thus  obtained  is  by  means  of  carbon- 
carbon,  carbon-oxygen,  or  oxygen-oxygen. 

The  following  new  compounds  have  been  prepared  : 


Ethyl  xanthyl acetoacetate,  j^O<^Q6g4^>CH  [CHAc*C02Et],  forms 

white,  nacreous  crystals  and  melts  at  87 — 89°. 

Ethyl  xanthylethylacetoacetale,  [0(C6H4).2CH][CEtAc'C02Et],  pre¬ 
pared  by  the  action  of  sodium  and  ethyl  iodide  on  the  preceding  com¬ 
pound,  forms  plates  melting  at  126 — 127°. 

Ethyl  xanthylbenzoylacetate,  [0(CfiH4)2CHJ[CHBz*C02Et],  forms 
groups  of  white  needles  melting  at  80°. 

Dinaphthapyrylacetylacetone,  Ki:  ^6^ChJ[CHAc2],  forms 

colourless  crystals  melting  at  155 — 157°  (uncorr.). 

Xanthylacetylacetone,  [0(C6H4)2CH  J[CHAc2],  crystallises  in  long, 
white  needles  melting  at  141  — 142°  (uncorr.). 

Dinaphthapyrylbenzoylacetone,  [O(C10H6)2CH][CHAcBz],  forms 
colourless  crystals  melting  and  decomposing  at  about  201 — 204°. 
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Xanthylbenzoylacetone,  [0(C6H4)2CH][CH  AcBz],  forms  white 
crystals  melting  at  171°  (uncorr.). 

Ethyl  dinaphthapyrylmalonate,  [O(C10H6)2CH][CH(CO2Et)2],  forms 
large,  colourless  crystals  melting  at  109 — 110°. 

Ethyl  dinaphthapyrylcyanoacetate,  [O(C10H6)2CH][CN*CH,CO2  Et], 
melts  at  158 — 159°  (uncorr.). 

Ethyl  xanthylcycmoacetate,  [0(CrtH4)2CH][CN’CH*C02Et],  forms 
pale  green  crystals  melting  at  124 — -126°  (uncorr.).  T.  H.  P. 

Grignard’s  Reaction.  Richard  Meyer  and  Karl  Togel 
( Annalen ,  1906,  347,  55 — 92).— The  use  of  Grignard’s  reaction  in 
the  synthesis  of  benzoic  acid  has  been  studied  (compare  Houben  and 
Kesselkaul,  Abstr.,  1902,  i,  583  ;  and  Zelinsky,  ibid.,  675).  The 
action  of  carbon  dioxide  on  magnesium  phenyl  bromide  was  mainly 
used,  a  trace  of  iodine  being  added  as  an  accelerator.  The  influence 
of  moisture  and  of  temperature  on  the  products  of  the  reaction  were 
studied  in  detail. 

When  magnesium  is  added  to  an  ethereal  solution  of  bromobenzene 
and  carbon  dioxide  slowly  passed  in,  benzoic  acid  is  produced  in  nearly 
a  theoretical  yield,  if  the  presence  of  moisture  is  most  carefully 
avoided.  At  the  same  time  a  trace  of  diphenyl  is  always  formed. 

In  the  presence  of  even  an  extremely  small  quantity  of  water  the 
yield  of  benzoic  acid  falls  to  25  per  cent.,  whilst  that  of  the  diphenyl 
rises  to  about  65  per  cent. 

If  the  water  is  introduced  not  at  the  beginning  but  towards  the 
end  of  the  reaction,  a  third  product,  benzene,  is  formed  at  the  expense 
of  the  benzoic  acid  and  the  diphenyl.  The  percentage  of  benzene  is 
in  the  most  favourable  circumstances  64,  whereas  that  of  the 
benzoic  acid  is  now  20,  and  that  of  the  diphenyl  45. 

At  temperatures  above  0°  other  products  are  formed  ;  of  these  the 
chief  is  triphenylcarbinol,  an  oil  being  produced  at  the  same  time 
from  which,  on  fractionation  under  reduced  pressure,  benzophenone  and 
triphenylmethane  can  be  isolated  in  small  quantity  together  with 
diphenyl-  and  triphenyl-carbinols  (compare  Schroeter,  Abstr.,  1903, 
i,  821).  In  all  the  reactions  above  mentioned  a  trace  of  phenol  is 
formed. 

It  is  suggested  that  the  following  series  of  reactions  takes  place. 
In  the  absence  of  water  the  main  reaction  is  represented  by  the 
equations:  C6H5Br  +  Mg  =  C6H5-MgBr;  CGH5*MgBr  +  C02  = 
C6H5,C02'MgBr.  The  diphenyl  is  formed  probably  according  to  the 
equation  :  2CGH5Br  +  Mg  =  CgHg’CgHg  +  MgBr2,  but  it  is  probably 
also  produced  as  the  result  of  other  changes  in  which  phenol  is  the 
first  product:  C6H5-MgBr  +  H20  +  O  =  C0H6*OH  +  MgBr-OH ; 
C6H5*MgBr  +  CgH  5*OH  =  C6H5‘06H5  +  MgBr ’OH.  Hence  only  traces  of 
phenol  can  be  detected.  In  a  special  experiment,  in  which  freshly- 
prepared  magnesium  phenyl  bromide  was  treated  with  one  mol.  of 
phenol,  rather  more  than  one  mol.  of  diphenyl  was  formed  ;  prepared 
in  this  way,  however,  this  substance  could  not  be  purified  readily. 

The  benzene  is  most  probably  the  result  of  the  simple  action  of 
water  on  magnesium  phenyl  bromide  :  06H5-MgBr  +  H20  =  CGH6  + 
MgBr’OH,  a  result  which  was  tested  by  treating  magnesium  phenyl 
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bromide  with  carbon  dioxide  in  the  presence  of  varying  quantities  of 
water.  The  benzophenone  results  from  the  interaction  of  one  mol.  of 
carbon  dioxide  with  two  mols,  of  magnesium  phenyl  bromide  and 
subsequent  decomposition  of  the  additive  product  with  water.  The 
triphenylcarbinol  is  probably  not  produced  directly  from  carbon 
dioxide  and  magnesium  phenyl  bromide,  but  from  benzophenone, 
thus  :  COPh2  +  06H5*MgBr  =  CPh3-OMgBr  — >  CPh3*OH,  in  harmony 
with  the  production  of  tertiary  alcohols  from  ketones  by  Grignard’s 
reaction.  The  triphenylmethane  is  probably  a  reduction  product  of 
the  forerunner  of  the  triphenylcarbinol. 

Synthesis  of  the  Esters  of  Ketonic  Acids. — Unsuccessful  attempts 
have  been  made  to  synthesise  the  esters  of  ketonic  acids  by  the 
action  of  magnesium  on  a  mixture  of  molecular  proportions  of  an 
acyl  chloride  and  halogenated  ester.  A  magnesium-gold  couple  and  a 
mercury -aluminium  couple  were  also  tried  and  found  to  be  useless;  but 
Grignard’s  reagent  in  the  presence  of  a  trace  of  aluminium  can  be 
used  successfully  if  the  right  concentrations  of  ether  are  chosen.  It 
is  of  importance  to  allow  the  magnesium  to  interact  first  with  the 
halogenated  ester. 

Ethyl  benzoylacetate  is  prepared  by  adding  magnesium  ribbon  to  a 
solution  of  ethyl  bromoacetate  in  ether  containing  a  trace  of  iodine. 
A  vigorous  reaction  takes  place  as  the  magnesium  dissolves  and  a  thick 
oil  separates  ;  benzoyl  bromide  is  now  added  in  small  portions  and  the 
mixture  heated.  The  ethyl  benzoylacetate  is  then  converted  into 
the  sodium  derivative  and  after  acidification  extracted  with  ether. 

Benzoylacetic  acid  is  obtained  from  the  ester  by  hydrolysing  by 
Coresole’s  method  ;  the  acid  melts  and  decomposes  at  100 — 101°. 
Ethyl  benzoylacetate  was  also  prepared,  but  with  a  less  satisfactory 
yield,  from  ethyl  chloroacetate  and  benzoyl  chloride  in  the  presence  of 
aluminium  and  magnesium. 

Ethyl  a-benzoylpropionate,  similarly  prepared  from  ethyl  a-bromo- 
propionate  and  benzoyl  bromide,  boils  at  100 — 102°  under  48  mm. 
pressure.  The  copper  salt  is  a  green  powder  decomposing  at  180°  and 
readily  soluble  in  organic  solvents.  If  the  ester  is  treated  with  copper 
acetate  in  the  presence  of  an  alkali  hydroxide,  the  copper  salt, 

COPh-CMe-Cu 

co— o  ’ 

is  produced.  Attempts  to  obtain  a-dibenzoylpropionic  acid  and 
tribenzoylacetic  acid  led  to  no  results.  When  ethyl  a-benzoylpropionate 
is  hydrolysed,  only  benzoic  and  propionic  acids  are  isolated. 

Ethyl  /3-bemoylpropionate,  obtained  by  the  method  above  described 
from  ethyl  /3-iodopropionate  and  benzoyl  bromide,  crystallises  in  leaflets, 
melts  at  19°,  and  boils  at  183  — 184°  under  22  mm.  pressure.  When 
hydrolysed  with  barium  hydroxide,  the  barium  salt, 
(CH2Bz-CH2*C02)2Ba, 

is  obtained  and  crystallises  in  small  needles.  From  the  latter,  the  acid 
can  be  easily  prepared.  /3-Dibenzoylpropionic  acid,  obtained  by  the 
action  of  benzoyl  chloride  on  ethyl  /?-benzoylpropionate  in  the  presence 
of  sodium  ethoxide,  melts  at  194°  and  gives  a  red  coloration  with  ferric 
chloride. 
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Ethyl  acetoacetate  is  prepared  from  ethyl  bromoacetate  and  acetyl 
chloride. 

Attempts  to  condense  ethyl  m-bromobenzoate  with  benzoyl  bromide 
failed.  K.  J.  P.  0. 

Pechmann’s  Dye  [from  Benzoylacrylic  Acid].  I.  Tad.  Koz- 
niewski  and  Leon  Marchlewski  ( Bull.  Acad.  Sci.  Cracovj,  1906, 
81 — 95). — Homologues  of  benzoylacrylic  acid  have  been  prepared  by 
condensing  aromatic  hydrocarbons  with  maleic  anhydride  in  the  presence 
of  aluminium  chloride.  The  phenylhydrazone  of  benzoylacrylic  acid, 
ClfiH1402N2,  crystallises  from  benzene  in  golden-yellow  needles  and 
melts  at  197°.  The  methyl  ester  of  the  acid,  C0Ph,CHICH*C02Me, 
forms  pale  yellow  needles  melting  at  30 — 32°,  and  boiling  at  185° 
under  16  mm.  pressure. 

m -Xyloylacrylic  acid,  CgH3Me2,C0*CHICH,C02H,  is  best  prepared 
at  low  temperatures,  and  melts  at  114°.  Phenetoylacrylic  acid, 
OEt'CgH^CO'CHICH'CC^H,  melts  at  143 — 144°;  xp-cumoylacrylic 
acid,  CgHgMeg'CO’CHICH'COgH,  melts  at  149°,  and  the  isomeric 
mesitoylacrylic  acid  at  1 40'5°. 

Each  acid  yields  a  dye  corresponding  with  Pechmann’s  dye  from 
benzoylacrylic  acid  (Abstr.,  1882,  1074)  when  warmed  with  dehydrating 
agents,  especially  acetic  anhydride.  The  yields  in  most  cases  are  poor. 
A  better  yield  of  dye  appears  to  be  formed  when  the  benzoylacrylic 
acid  contains  -y-keto-a-hydroxyphenyl  butyric  acid,  due  to  admixture  of 
malic  anhydride  with  the  maleic  anhydride.  The  dye  from  mesitoyl¬ 
acrylic  acid  is  more  readily  soluble  in  chloroform  or  xylene  than  its 
homologues,  and  its  solutions  are  coloured  reddish-yellow,  and  possess 
a  somewhat  different  absorption  spectrum. 

When  oxidised,  the  dye  from  benzoylacrylic  acid  yields  benzoic,  and 
that  from  toluylacrylic  acid,  terephthalic  acid.  The  dye  from  benzoyl¬ 
acrylic  acid  reacts  with  aniline  and  acetic  acid,  yielding  a  dianilide, 
CS2H2202N2,  which  crystallises  in  dark  green,  glistening  needles  soluble 
in  xylene  to  a  deep  purple  solution.  Both  alcoholic  potassium 
hydroxide  and  bromine  react  with  Pechmann’s  dye,  for  which  the 

formula  COPh'C^^jj.QQ^C’COPh  is  suggested.  J.  J.  S. 

Hippocoprosterol.  Gerson  Gittelmacher-Wilenko  {Bull.  Acad. 
Sci.  Cracow,  1906,  20—23). — Bondzyhski  and  Humnicki’s  hippocopro¬ 
sterol  (Abstr.,  1897,  i,  183)  consists  of  two  compounds. 

a-Hippocoprosterol,  C2yH540  or  C2yH620,  dissolves  readily  in  97  per 
cent,  alcohol,  crystallises  in  slender,  rhombic  plates  resembling  choles¬ 
terol,  and  melts  at  66 — 67°.  It  gives  Salkowski’s  and  Liebermann’s 
reactions  but  feebly. 

/3-Hippocoprosterol,  C2yH520  or  C2yH50O,  is  almost  insoluble  in  cold 
alcohol,  separates  as  a  gelatinous  mass  of  minute  needles,  and  melts 
at  56°.  J.  J.  S. 

/3-Nitrofsoapioles.  Enrico  Bimini  and  F.  Oliyari  {Atti  R.  Accad. 
Lined ,  1906,  [v],  15,  ii,  138 — 141). — Dill  isoapiole  nitrosite,  C12H1407N2, 
prepared  by  a  method  analogous  to  that  used  for  obtaining  fsomyristicin 
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nitrosite  (compare  Rimini,  Abstr.,  1905,  i,  656),  is  a  lemon-yellow 
powder  melting  and  decomposing  at  about  134°.  The  corresponding 
fi-nitroisoapiole,  C12H13Ot5N,  separates  from  alcohol  in  yellow  crystals 
and  melts  at  94 — 95°. 

The  isomeric  /3-nitroisoapiole,  obtained  from  parsley  oil,  crystallises 
from  alcohol  in  silky,  yellow  needles  melting  at  96°.  The  bromo- 
derivative,  C6Br(02CH2)(0Me)2‘CHiCMe’N02,  crystallises  from  alcohol 
in  yellow  laminae  melting  at  120°.  On  treatment  with  hydroxylamine 
(1  mol.),  this  /3-nitroisoapiole,  in  aqueous-alcoholic  solution,  gives 
apiolaldoxime,  CnH10O6N,  melting  at  160°. 

In  the  preparation  of  /3-nitroisomyristicin  ( loc .  cit.),  myristicinalde- 
hyde  is  also  formed,  and  in  that  of  /3-nitroisoapiole  from  parsley  oil, 
apiolaldehyde  is  obtained  in  small  quantity.  T.  H.  P. 

Bixin.  The  Colouring  Matter  of  Bixa  Orleana.  I.  Leon 
Marchlewski  and  Lad.  Matejko  (Bull.  Acad.  Sci.  Cracow ,  1905, 
745 — 753.  Compare  Etti,  Ber.,  1878,  11,  864;  Zwick,  Abstr.,  1897,  i, 
630). — Bixin  crystallises  from  a  mixture  of  chloroform  and  alcohol 
or  from  glacial  acetic  acid  in  dark  red  rhomboids  melting  at  198°  when 
heated  quickly,  or  at  191-5°  when  slowly  heated.  Its  solubility  in 
chloroform  at  25°  is  0  34  gram  per  100.  The  analyses  agree  with 
Etti’s  formula,  C28H3405.  Its  spectra  in  chloroform  and  alcoholic  solu¬ 
tions  are  similar  to  those  of  lipochrom  (Proc.  Roy.  Soc.,  1898,  63, 
389  ;  1899,  66,  177).  Monosodium  and  potassium  salts  have  been 
prepared.  Bixin  contains  one  methoxyl  group,  and  although  it 
possesses  distinct  acidic  properties,  definite  alkyl  derivatives  could  not 
be  prepared.  When  reduced  with  zinc  dust  and  acetic  acid,  bixin  yields 
an  orange  product  melting  at  200’5°.  It  rapidly  changes  when  exposed 
to  the  air  at  100°  and  becomes  colourless.  J.  J.  S. 

Tannins.  II.  Eutannin.  Hermann  Thoms  (Chem.  Centr.,  1906, 

i,  1829 — 1830;  frcm  Apoth.-Zeit.,  21,  354 — 356.  Compare  this  vol., 

ii,  504). — Commercial  eutannin,  free  from  lactose,  is  found  to  be 
identical  with  chebulinic  acid,  C28H22019.  It  crystallises  from  water  in 
small,  colourless  needles  containing  H2Oand  decomposing  at  234°,  and 
dissolves  readily  iu  alcohol,  acetone,  ethyl  acetate,  or  amyl  alcohol, 
sparingly  in  chloroform  or  light  petroleum.  It  reacts  acid  towards 
litmus  and  has  [a ]D  initially  +  617°,  gradually  rising  to  +66'9°.  It 
forms  an  ennea-acetyl  derivative  and  a  methyl  derivative,  the  latter 
yielding  trimethylgallic  acid  when  treated  with  concentrated  sodium 
hydroxide  solution.  When  heated  with  water  at  100 — 150°,  eutannin 
yields  gallic  acid  and  eutannin  hydrate,  C2SH.74O20,  which  is  a  white, 
amorphous  powder  decomposing  at  200 — 210°;  it  dissolves  readily  in 
water,  alcohol,  acetone,  or  ethyl  acetate  and  moderately  in  ether. 

On  dissolving  eutannin  in  cold  dilute  sodium  hydroxide  solution  in 
absence  of  air  and  subsequently  acidifying  with  acetic  acid  and  adding 
lead  acetate  solution,  a  precipitate  is  formed  which,  when  treated  with 
hydrogen  sulphide,  yields  gallic  acid  and  a  decomposition-tannin, 
C14Hi60i2  or  C14H14On,  as  a  pale  yellow,  amorphous  powder,  soluble  in 
water,  alcohol,  acetone,  ethyl  acetate,  or  ether  ;  it  decomposes  at  about 
260°,  has  [a]D  4-  26°  at  15°,  gives  a  blue  coloration  with  ferric  chloiide, 
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reduces  Fehling’s  solution  slightly,  has  an  acid  reaction  towards 
litmus,  and  yields  a  white  precipitate  with  quinine  salts. 

Probable  formulae  are  suggested  for  the  above  compounds. 

T.  H.  P. 

Quebracho  Tannin.  II.  Maximilian  Nierenstein  ( Chem .  Cenlr., 
1906,  i,  1893;  from  Collegium,  1906,  141  — 142.  Compare  this  vol., 
i,  446).—  One  gram  of  quebracho-tannin,  either  alone  or  with  100 
grams  of  sodium  acetate  (compare  Perkin  and  Yoshitake,  Trans.,  1902, 
81,  1164),  is  dissolved  in  500  c.c.  of  water,  and  to  the  well-cooled  solu¬ 
tion  0-5  per  cent,  diazobenzene  chloride  solution  is  added,  drop  by 
drop,  until  a  permanent  turbidity  appears.  After  twenty-four  hours, 
the  deposit  formed  is  repeatedly  exti  acted  with  boiling  acetone.  An 
amorphous  product  is  thus  obtained  which  melts  above  360°,  is  insoluble 
in  alcohol  and  other  solvents,  and  gives,  on  analysis,  the  numbers  :  (1) 
C,  52’2  ;  H,  3T8;  and  N,  1 4 *5 5  per  cent.,  when  prepared  without 
sodium  acetate  ;  and  (2)  C,  52  55,  54’40,  and  59‘90  ;  H,  2*97,  3T8,  and 
4  00  ;  N,  13  17,  14  50,  and  1 4*55  per  cent.,  when  prepared  by  Perkin 
and  Yoshitake’s  method.  On  boiling  the  azo-compound  for  forty  hours 
with  absolute  alcohol  and  evaporating,  there  remains  an  amorphous, 
red,  optically  inactive  residue,  which  dissolves  in  water  or  alcohol,  gives 
all  the  reactions  of  a  catechol-tannin,  and  contains  56  6  per  cent,  of 
carbon  and  3 ‘2  of  hydrogen.  This  result  tends  to  confirm  the  author’s 
view  (Abstr.,  1905,  i,  914)  that  the  activity  of  the  colouring  matter 
may  depend  on  the  sugar  which  accompanies  it.  T.  H.  P. 

Derivatives  of  Dibydrofsobenzofuran.  Parts  I  to  III. 
Alfred  Guyot  and  J.  Catel  (Bull.  Soc.  chim.,  1906,  [iii],  35, 
551—562,  562 — 567,  567 — 571). — Most  of  the  facts  recorded  in  these 
papers  have  been  published  previously  (Abstr.,  1905,  i,  226,  516,  540). 
2-Hydroxy-l  :  1  :  2-triphenyl-l  :  2-dihydrom/benzofuran  (Abstr.,  1905, 
i,  226)  separates  from  carbon  disulphide  in  splendid  crystals  belonging 
to  the  monoclinic  system,  and  is  soluble  in  most  organic  solvents. 
o-Benzhydryltriphenylcarbinol  ( loc .  cit.),  produced  by  reducing  the  fore¬ 
going  with  sodium  amalgam,  when  warmed  in  acetic  acid  solution  with 
hydrochloric  acid  gives  1  :  1  :  2-lriphenyl-\  :  2-diliydrohober<zofuran, 

CcH4<^^jf^>0,  which  crystallises  from  boiling  alcohol  in  leaflets 

and  melts  at  120°.  On  oxidation  wdth  chromic  acid,  it  is  re  converted 
into  the  parent  hydroxytriphenylfsobenzofuran,  and,  like  the  latter, 
yields  9  :  10-diphenylanthracene  when  heated  with  sulphuric  acid. 

1  :  1 -Diphenyl- 1  :  2-dihydrorsobenzofuran  (Abstr.,  1905,  i,  517)  separ¬ 
ates  from  organic  solvents  in  colourless  leaflets  and  melts  at  93°. 

T.  A.  H. 

Constitution  of  Hordenine.  Eugene  Leger  ( Compt .  rend., 
1906,  143,  234 — 236.  Compare  this  vol.,  i,  204). — The  oxidation  of 
hordenine  by  eit  her  alkaline  or  acid  potassium  permanganate  or  chromic 
acid  yields  only  oxalic  acid,  whilst,  when  nitric  acid  is  employed,  picric 
acid  is  also  obtained. 
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Hordenine  methiodide,  when  treated  with  silver  hydroxide,  yields 
the  methoxide,  which,  on  distillation  in  an  oil-bath,  gives  trimethyl- 
am'ine  ;  a  dense,  colourless  oil,  having  an  agreeable  aromatic  odour  and 
volatile  in  a  current  of  steam ;  and  an  amorphous,  phenolic  compound 
non-volatile  at  180 — 190°. 

On  the  basis  of  these  results,  the  author  suggests  the  formula 
OH-CfiH4-CH2-CH2-NMe2  for  hordenine.  T.  H.  P. 

Meroquinenine  and  the  Constitution  of  the  Cinchona 
Alkaloids.  Wilhelm  Koenigs  ( Annalen ,  1906,  347,  143 — 232).— 
The  introduction  to  this  paper  contains  a  complete  historical  account 
of  the  investigations  on  the  alkaloids  of  the  cinchona  bark.  The 
researches  which  bear  on  the  constitution  of  these  alkaloids  are  dis¬ 
cussed  at  length. 

[With  Karl  Bernhart  and  Josef  Ibele.] — Of  the  methods  of 
preparing  meroquinenine,  namely,  the  hydrolysis  of  cinchonine  with 
phosphoric  acid,  the  hydrolysis  of  quinine,  and  the  oxidation  of  cin¬ 
chonine  with  chromic  acid,  the  last  mentioned  is  the  most  effective. 

Pure  meroquinenine  melts  and  decomposes  at  223 — 224°  and  has 
[a]D  =27‘58 — 27-9°  at  20°  in  a  10  per  cent,  aqueous  solution  (com¬ 
pare  Abstr.,  1894,  i,  477).  The  hydrochloride  forms  colourless  crystals 
melting  at  146 — 148°,  and  the  aurichloride,  yellow  needles  which  melt 
and  decompose  at  142°.  The  monomethyl  ether,  C9U1402NMe,  prepared 
from  the  alkaloid  and  methyl  alcohol  in  the  presence  of  sulphuric  acid, 
is  a  colourless  oil  which  yields  a  crystalline  hydrochloride ;  the  hydro¬ 
chloride  of  the  ethyl  ether  crystallises  in  needles  melting  at  165°. 

Meroquinenine  yields  an  acetyl  derivative,  C9H1402NAe,  which 
crystallises  in  plates  melting  at  110°;  it  still  possesses  faint  basic 
properties,  but  at  the  same  time  has  marked  acid  properties  and  yields 
a  silver  salt.  The  ethyl  ester  of  the  acetyl  derivative  is  an  oil. 

Nilrosomeroquinenine ,  C9H)402N*N0,  prepared  from  the  alkaloid 
and  sodium  nitrite  in  the  presence  of  dilute  sulphuric  acid,  forms 
colourless  crystals  melting  at  67°  ;  its  calcium  salt, 
(C9H,80sN2)20a,2H20, 

by  means  of  which  it  is  purified,  is  a  soluble  crystalline  powder.  The 
markedly  acid  properties  of  the  acetyl  and  nitroso-derivatives  show  the 
presence  of  a  carboxyl  group,  which  is  masked  in  the  original  alkaloid 
by  the  amino-group. 

When  meroquinenine  is  oxidised  by  a  mixture  of  chromic  and  sul¬ 
phuric  acids,  cincholeuponic  acid  is  mainly  formed,  together  with  formic 
acid.  When  reduced  with  fuming  hydriodic  acid,  meroquinenine  is 
converted  into  cincholeupone,  C9Hl702N. 

When  meroquinenine  is  vigorously  reduced  with  hydriodic  acid  and 
red  phosphorus,  2-methyl-3-etbylpyridine  is  formed  ;  the  picrate  crystal¬ 
lises  in  needles  melting  at  148 — 150°,  and  the  aurichloride  in  yellow 
needles  melting  at  138°;  when  oxidised  with  permanganate,  a  mixture 
of  3  :  4-pyridinedicarboxylic  and  4-methylpyridine-3-carboxylic  acids  is 
produced,  the  constitution  of  the  pyridine  being  thus  demonstrated. 

On  treating  meroquinenine  with  bromine  water,  a  compound, 
Ci)H1402NBr,HBr, 
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is  formed,  which  can  be  reduced  by  zinc  dust  and  sulphuric  acid  to 
meroquinenine.  This  hydrobromide,  yields  a  nitroso-derivative, 

C9H1302NBr-N0, 

forming  colourless  crystals  melting  at  98°  (compare  Koenigs  and 
Comstock,  Abstr.,  1884,  1382),  which  has,  however,  no  acid  properties, 
and  is  probably  represented  by  the  formula 

CH2 - CH2-CH-CH2 - CO 

NH(KBr)*CH2-CH-CH(CH2Br)-0  ; 
in  the  action  of  the  bromine  water,  the  halogen  is  first  of  all  added  to 
the  ethylene  linking,  and  then  one  bromine  atom  eliminated  with  the 
hydrogen  of  the  carboxyl  group,  a  lactone  ring  being  formed. 

Hydroxy  meroquinenine,  C9H1402N-0H,  is  obtained  as  a  hydro¬ 
chloride  by  boiling  the  hydrobromide  just  described  with  an  aqueous 
suspension  of  silver  chloride ;  it  crystallises  with  H20  and  melts  and 
decomposes  at  254°  ;  the  hydrochloride  crystallises  in  needles  melting 
and  decomposing  at  208 — 210°,  and  yields  a  platinichloride  decompos¬ 
ing  at  240° ;  the  aurichloride  crystallises  in  needles,  melting  and 
decomposing  at  184°.  A  monoacetyl  derivative  was  obtained  by 
heating  the  hydroxy-compound  with  acetic  anhydride  and  isolated  as 
an  aurichloride,  CnH]704N,HAuCl4,  which  melts  and  decomposes  at 
214°.  Attempts  to  esterify  hydroxymeroquinenine  were  unsuccessful. 

When  the  ethyl  ester  of  meroquinenine  is  treated  with  ethyl  iodide, 
the  ethyl  ester  of  -ethyl  meroquinenine  hydriodide,  C9H18NEt02Et,HI, 
is  obtained  as  colourless  needles  melting  at  156 — 157°  ;  by  treatment 
with  silver  chloride  it  can  be  converted  into  the  corresponding  hydro¬ 
chloride,  which  crystallises  in  colourless  prisms  melting  at  220 — 221°  ; 
the  corresponding  hydrobromide  melts  at  194°.  When  boiled  with 
aqueous  hydrochloric  acid,  these  esters  are  hydrolysed  and  the  hydro¬ 
chloride  of  A7-ethylmeroquinenine,  CnH1902N,HCl,  which  melts  at 
165°,  is  produced.  The  base  could  not  be  obtained  in  a  crystalline 
form.  When  the  hydrobromide  of  the  ethyl  ester  of  N-  ethyl  mero¬ 
quinenine  is  treated  with  bromine  in  chloroform  solution,  two  atoms  of 
bromine  are  added  on  at  the  ethylene  linking,  and  the  compound 


CH0 


-CH. 


•CH-CH2-C02Et 


NEtdIBrj-CIVCH-CHiir-ckBr  te  Pr°duCed ;  “  <*1*™**  “ 
colourless  needles,  melting  and  decomposing  at  182°.  When  hydro¬ 
lysed  by  boiling  dilute  hydrobromic  acid,  the  hydrobromide  of  N -ethyl- 


,  .  .  OH2 - CH2-CH-CH2 - CO  .  , 

bromomsrotu.mmne,  jl,Et(HBr)-CH2-CH-CH(CH2Br)-0  ’  lsformed’a 
lactone  ring  at  the  same  time  appearing  •  it  crystallises  in  colourless 
needles  melting  and  decomposing  at  218 — 220°. 

When  meroquinenine  is  heated  with  a  concentrated  solution  of 
arsenic  acid  at  180 — 190°,  oxidation  does  not  occur,  but  the  elements 
of  water  are  added,  a  hydroxydihydromeroquinenine  being  formed  ; 
when  treated  with  hydrochloric  acid,  water  is  again  eliminated,  a 
hydrochloride  melting  and  decomposing  at  255 — 256°  being  produced, 
which  is  isomeric  with  the  hydrochloride  of  meroquinenine.  From 
this  hydrochloride,  the  base,  meroquineninelactone, 

CH,-CH2-CH-CH2 — CC>  T  ^ 
l  *  2  i  2  l  2  FT  O 

NH-CH2-CH-CHMe*0  ’  *  ’ 
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or  hydroxydihydromeroquinenine ,  can  be  prepared,  and  crystallises 
in  colourless  prisms  melting  and  decomposing  at  220°.  When  the 
hydrochloride  is  treated  with  bromine  or  iodine  and  sodium  hydroxide, 
bromoform  and  iodoform  are  respectively  produced,  reactions  which 
indicate  the  presence  of  a  methyl  group  as  in  the  above  formula. 

On  heating  meroquinenine  with  hydrochloric  acid,  a  meroquinenine 
lactone  is  not  produced  in  any  quantity,  but  the  major  portion  of  the 
base  is  converted  into  a  laevorotatory  base,  the  platinichloride  of  which 
crystallises  in  yellow  needles  or  leaflets  melting  and  decomposing  at 
232°.  K.  J.  P.  O. 

The  Relations  between  Functional  (Reactive)  Groups  in 
Remote  Positions.  Decamethyleneimine.  Edmond  E.  Blaise 
and  L.  Houillon  ( Compt .  rend.,  1906,  143,  361 — 363.  Compare  this 
vol.,  i,  692). — By  the  action  of  heat  on  decamethylenediamine 
hydrochloride,  a  mixture  of  bases  is  obtained  which  contains  a  small 
quantity  of  2-hexylpyrrolidine ;  the  platinichloride,  aurichloride, 
and  carbamide  <4  this  base  melt  at  117°,  85°,  and  146°  respectively, 
and  are  identical  with  the  corresponding  derivatives  of  2-hexyl- 
pyrrolidine  prepared  synthetically  by  a  similar  method  to  that  adopted 
in  the  synthesis  of  2-butylpyrrolidine  ( loc .  cit.). 

i-Aminodecoic  acid,  C02H*[CH2]8*CH2-]SrH2,  prepared  from 
brassylamic  acid,  C02R*[CH2]9‘C0*NH2,  can  be  crystallised  from  hot 
water  and  melts  at  187 — 188°  ;  the  hydrochloride  crystallises  from  hot 
water,  and  the  benzoyl  derivative  crystallises  from  dilute  alcohol  in 
small  nodules  and  melts  at  97°.  The  properties  of  i-aminodecoic  acid 
and  its  derivatives  thus  prepared  are  quite  different  from  those 
ascribed  by  Krafft  to  the  i-aminodecoic  acid  prepared  from  his  so-called 
decamethyleneimine  (Krafft  and  Phookan,  Abstr.,  1892,  1180).  It  is 
probable,  therefore,  that  decamethyleneimine  does  not  exist,  and  that 
the  reaction  between  functional  groups  in  the  same  molecule  is  Dot  a 
periodic  function  of  the  position  of  these  groups.  M.  A.  W. 

Preparation  of  Pure  Piperidine.  Daniel  Yorlander  and 
Theodor  Wallis  (Annalen,  1906,  345,  277 — 288.  Compare  this  vol., 
i,  729,  730). — The  velocity  of  oxidation  of  the  purest  commercial 
piperidine  is  so  great,  in  comparison  with  that  of  diethylamine,  as  to 
render  probable  the  occurrence  of  easily  oxidisable  impurities  in  the 
former.  A  purification  can  be  effected  by  twice  shaking  an  aqueous 
solution  of  piperidine  (125  grams  per  litre)  and  sulphuric  acid 
(250  grams  per  litre)  with  70  grams  of  powdered  potassium 
permanganate,  the  first  time  for  ten  minutes  and  the  second 
time,  with  the  recovered  piperidine,  for  two  to  three  hours.  A  better 
method  is  to  treat  nitrosopiperidine  in  acetone  with  solid  permanganate 
for  one  to  two  days  in  the  cold,  or  for  three  to  four  hours  at  a  higher 
temperature.  The  piperidine  recovered  from  the  nitroso-compound  in 
toluene  by  hydrogen  chloride  has  a  constant  velocity  of  oxidation  ; 
the  acetyl  derivative  boils  at  223°,  the  hydrochloride  melts  at  245° 
(corr.),  and  the  platinichloride  at  201  5°  (corr.). 

From  the  precipitate  obtained  from  the  acetone  solution  during  the 
oxidation,  a  dibasic  nitroso-acid  can  be  isolated,  having  the  composition 
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C3H60N2(C02H)2,  melting  at  79°,  and  showing  Liebermann’s  reaction. 
A  neutral,  colourless,  crystalline  substance,  C6H10O2NCl  or  C5H1202NCI, 
was  also  isolated ;  it  melts  at  212°  and  yields  ethyl  acrylate  when  heated. 
The  presence  of  a  partially  hydrogenated  pyridine  in  commercial 
piperidiue  was  also  indicated  by  the  behaviour  of  acetylpiperidine 
towards  bromine.  The  crude  substance  reacts  with  bromine  to  the 
extent  of  17‘5  per  cent.,  whereas  the  acetyl  compound  obtained  from 
purified  piperidine  does  not  react  at  all. 

The  oxidation  velocity  of  other  secondary  amines,  purified  in  a 
similar  manner,  is  only  slightly  changed,  except  in  the  case  of 
dipropylamine,  the  constant  for  which  falls  to  about  one-quarter  of  its 
original  value.  C.  S. 

Transformation  of  Quinoline  into  2-Methylindole.  Maurice 
Padoa  and  A.  Carughi  (Atti  P.  Accad.  Lincei,  1906,  [v],  15, 
ii,  113 — 118.  Compare  this  vol.,  i,  530,  695). — When  a  mixture  of 
quinoline  vapour  and  hydrogen  is  passed  through  a  tube  containing 
reduced  nickel  at  a  temperature  of  260 — 280°,  one  part  of  the  quinoline 
is  converted  into  2-methylindole  and,  after  the  opening  of  the  closed 
nucleus,  the  remainder  in  part  loses  one  carbon  atom  and  in  part  two 
carnon  atoms,  giving  rise  to  methyl-o-toluidine  and  o-toluidine.  No 
methylindoline  is  formed  in  the  reaction.  T.  H.  P. 

Ring-formation.  II.  Richard  Meyer  ( Annalen ,  1906,  347, 
17 — 54.  Compare  Abstr.,  1903,  i,  442). — The  investigation  of  the 
action  of  dibasic  acids  on  o-,  m-,  and  ;;-diamines  has  been  continued. 

[With  G.  von  Lutzau.] — Malonanilide  is  readily  obtained  from  aniline 

and  excess  of  ethyl  malonate.  a-Malon-naphthil,  C10H7*N<C^qq^CH2, 

is  formed  when  a  naphthylamine  and  ethyl  malonate  are  heated  for 
some  hours.  It  crystallises  in  needles,  melts  above  300°,  and  is  soluble 
in  alkali  hydroxides  (compare  Whiteley,  Trans.,  1903,  83,  24). 

o-Phenylenemalonamide,  prepared  from  o-phenylenediamine  hydro¬ 
chloride  and  the  calculated  quantity  of  sodium  carbonate  in  presence 
of  excess  of  ethyl  malonate,  crystallises  in  needles  melting  above  300°. 
The  corresponding  derivative  of  o-tolylenediamine  crystallises  in  needles 
melting  above  300°.  No  definite  product  could  be  obtained  from 
7/i-phenylenediamine  and  ethyl  malonate,  but  m-tolylenediamine 
[Me  :  (NH2)2  =  1:2:4]  and  ethyl  malonate  yield  ethyl  m-tulylenedi- 
malonamate,  C6H3Me(NH'C0'CH2’CO2Et)2,  which  is  a  white, 
amorphous  powder  melting  at  110 — 113°.  />-Phenylenediamine  and 
ethyl  malonate  yield  the  similarly  constituted  compound , 

C6H4(NH- CO  •  C  H  2- C02Et)2, 
which  crystallises  in  needles  and  melts  at  164°. 

Aniline  and  ethyl  succinate  yield  succinanil,  similarly  a -naphthyl¬ 
amine  yields  a-succinonaphthil,  but  /3-naphthylamine  gives  the  ester  of 
ethyl  (3-naphthylsuccinamate ,  C10H7NH,CO’C2H4*CO2Et,  which  crystal¬ 
lises  in  needles  and  melts  at  99 — 100°.  The  condensation  products 
prepared  from  o-phenylenediamine  or  o-tolylenediamine  and  ethyl 
succinate  could  not  be  purified  satisfactorily.  From  m-phenylene- 
diamine  and  ethyl  succinate,  a  compound  is  obtained,  crystallising  in 
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needles  and  melting  at  205°,  the  chemical  nature  of  which  could  not 
be  established ;  with  ammonia  it  yields  m-phenylenedisuccinamide, 
C6H4(NH*CO*C2H4,CO*NH2)2,  which  crystallises  in  needles  melting 
and  decomposing  at  245°.  m-Aminotolylsuccinimide, 

NH2-C6H3Me-N<g°>C.,H4, 

is  formed  from  ?a-tolylenediamine  and  crystallises  in  needles  melting  at 
256 — 259°.  /?-Phenylenediamine  yields  jt>-aminosuccinanil  ( loc .  cit.). 
[With  P.  Jaeger. J — With  ethyl  fsosuccinate,  the  diamines  yield 

similar  compounds,  o-  Phenylen  eisosuccinimide,  C6 H4<^  j  £  _  H  M  e , 

crystallises  in  yellow  plates,  melting  above  350° ;  at  the  same  time,  a 
base,  CHMe(CO'NH'C6H4‘NH.2)2,  which  is  purified  in  the  form  of  a 
picrate ,  is  produced  ;  the  latter  crystallises  in  yellow  plates  and  melts 
and  decomposes  at  245 — 250°;  the  base,  which  could  not  be  purified, 
cr)  stallises  in  slender  needles. 

m-Phenylenediamine  and  ethyl  zsosuccinate  yield  an  insoluble  com¬ 
pound  melting  at  275 — 2S0°.  From  p-phenylenediamine,  ethyl 
p-phenylenediisosuccinamate,  Ct.H4(NH*C0,CHMe,C02Et)2,  is  formed. 
It  crystallises  in  needles  and  melts  at  180—181°.  The  condensation 
product  from  m-tolylenediamine  could  not  be  isolated  in  the  pure  state. 
o-Tolylenediamine  yields  similarly  a  mixture  of  o- tolyleneisosuccinamide 
and  the  basic  di-o-aminotolyliscsuccinamide,  which  are  separated  by 
treatment  with  dilute  acetic  acid ;  the  former  crystallises  in  needles  or 
plates,  the  latter  in  needles,  and  yields  a  picrate  which  crystallises  in 
yellow  needles  melting  and  decomposing  at  235—240°. 

Ethyl  adipate  reacts  with  o-phenylenediamine,  yielding  in  small 
amount  a  basic,  crystalline  substance  which  could  not  be  purified. 
[With  Joh.  Maier  ] — Ethyl  sebacate  yields  with  o-phenylenediamine 

two  compounds  :  o -phenylenesebacamide,  C6K4<C^J | ^ ^ie>  crys¬ 
tallises  in  needles  melting  at  134 — 135°,  and  is  indifferent  towards  both 
acids  and  bases.  Di-o-aminophenylsebacamide, 

c8h1„(co-nh-c6h4-nhs)2, 

crystallises  in  needles  melting  above  320°.  Ethyl  m-phenylenediseba- 
cate,  C6H4(NH*C0,C8H16,C02Et)2,  is  prepared  by  the  condensation  of 
m-phenylenediamine  with  the  ester,  and  crystallises  in  microscopic 
needles  melting  at  97°  ;  at  the  same  time  a  yellow,  insoluble  powder 
is  formed.  />-Phenylenediamine  and  ethyl  sebacate  yield  several 

CO 

products,  of  which  p -aminosebacanil,  NH2*C6H4*N<\^q^>C8H16,  can 

be  isolated  ;  it  crystallises  in  needles  melting  at  150 — 151°. 

[With  P.  Jaeger.] — The  condensations  of  the  chlorides  of  dibasic 
acids  with  aromatic  diamines  have  been  investigated.  With  succinyl 
chloride,  o-phenylenediamine  yields  di-o-aminophenylsuccinamide,  whilst 
m-phenylenediamine  and  jo-phenylenediamine  do  not  give  condensation 
products,  but  merely  succinates  of  the  base.  With  o-tolylenediamine, 
di-o-aminotolylsuccinamide,  CgH^CO'NH’CgHgMe’NH^,  is  formed, 
and  crystallises  in  needles  melting  above  320°  ;  the  hydrochloride  was 
analysed. 

Adipic  chloride  and  o-phenylenediamine  yield  di-o-aminophenyl- 


ORGANIC  CHEMISTRY. 


767 


adipamide,  which  was  isolated  as  hydrochloride  ;  the  latter  crystallised 
in  long  needles. 

From  phthalyl  chloride  and  o-phenylenediamine,  di-o-aniinophenyl- 
phthalamide,  06H4(C0,NH,C6H4,NH2)2>  was  prepared  as  colourless 
needles.  At  the  same  time,  o-phenylenephthalamide  was  formed,  and 
also  o-phenylenediphthalimide,  the  latter  being  generally  the  main  pro¬ 
duct  of  the  reaction.  Phthalyl  chloride  and  o-tolylenediamine  gave  o- 
tolylenediphthalimide.  Phthalyl  chloride  and  jo-phenylenediamine  yield 
p  -amino ph thalan  i  1  and  p - phenylenediphthalimide, 

c6h)(n<^>o6h4)2. 

which  crystallises  in  needles  or  in  rhombic  plates  and  melts  at  356°. 

K.  J.  P.  0. 

Constitution  of  Nitroimines  and  Action  of  Phenylcarbimide 
on  Methylnitroamine.  Roland  Scholl  ( Annaleu ,  1906,  345, 
363 — 384.  Compare  Abstr.,  1905,  i,  181  ;  Angelucci,  ibid.,  i,  801 ; 
Angeli  and  Castellana,  this  vol.,  i,  162). — In  addition  to  the  evidence 
adduced  previously  ( loc .  cit.),  the  following  arguments  are  advanced  in 

I  # 

favour  of  the  nitroimine  formula,  >CH*C.'N*N02.  (1)  The  behaviour  of 
the  nitroimines  towards  alkalis  resembles  that  of  secondary  nitro- 
amines.  (2)  The  fact  that  the  nitroimines  are  pseudo-acids  and  yield  N- 
and  O-alkyl  derivatives  cannot  be  brought  into  line  with  Angeli  and 
Castellana’s  “  pernitroso  ”  formula.  (3)  Reducing  agents  generally 
eliminate  an  atom  of  nitrogen ;  in  some  cases,  however,  hydrazine 
derivatives  are  obtained.  (4)  Nitroimines,  as  a  class,  give  the  Thiele- 
Lachmann  nitroamine  reaction  ;  the  nitroimines  obtained  from  the 
oximes  of  pinacolin,  santonin,  menthone,  and  mesityl  oxide  give,  like 
most  nitroamines,  the  Liebermann  reaction.  Camphornitroimine 
gives  colour  reactions  with  phenol  and  sulphuric  acid,  but  the  author 
does  not  assert  positively  that  these  are  due  to  Liebermann’s  reaction. 
(5)  The  occurrence  of  camphanazine,  nitrogen,  camphene,  and  camphor- 
oxime  among  the  reduction  products  of  camphornitroimine  can  be 
explained  rationally  by  the  nitroimine  formula,  and  does  not  require 
the  assumption  of  the  existence  of  the  otherwise  quite  unknown  “per¬ 
nitroso  ”  group. 

[With  Karl  Holdermann.] — a- Nitro- (d-phenyl-a-methylcarbamide , 
NHPh*CO,N(N02)Me,  is  obtained  by  the  reaction  of  methylnitro¬ 
amine  and  “active”  phenylcarbimide  (phenylcarbimide  containing 
phenylcarbamate),  dry  ether  being  added  when  the  temperature  rises  to 
35 — 40°.  With  ordinary  phenylcarbimide  the  reaction  proceeds  slowly, 
but  more  rapidly  after  the  addition  of  a  small  quantity  of  carbamide. 
The  colourless  crystals,  after  the  removal  of  s-diphenylcarbamide  by 
acetone  and  light  petroleum,  sinter  at  68°  and  melt  and  decompose  at 
74‘5 — 75°.  It  gives  Liebermann’s  reaction,  is  decomposed  by  boiling 
water,  and  with  ammonia  (or  aniline)  in  ether  at  the  ordinary  tem¬ 
perature  yields  phenylcarbamide  (or  diphenylcarbamide)  and  methyl¬ 
nitroamine. 

s -Nitrophenylmethylcarbamide,  N02,C6H4,NH*C0*NHMe,  results 
from  the  action  of  ethyl  nitrate  on  s-phenylmethylcarbamide  in  concen¬ 
trated  sulphuric  acid  at  -  5°.  The  yellow  product  is  boiled  with  one 
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per  cent,  sodium  hydroxide,  cooled,  and  the  residue  crystallised  from 
hot  acetic  acid.  The  substance  forms  colourless  prisms,  becomes 
yellow  at  190 — 200°,  and  melts  at  230 — 231°.  Hot  dilute  sodium 
hydroxide  solution  dissolves  it  to  a  yellow  solution,  from  which  the  sub¬ 
stance  is  recovered  unchanged  on  cooling.  The  presence  of  the  nitro- 
group  in  the  benzene  nucleus  is  deduced  from  the  fact  that  the 
substance  gives  neither  the  Liebermann  nor  the  Thiele-Lachmann 
nitro  inline  reaction. 

s-Dinitrophenylmethylcarbamide,  C6H3(N02)2*NH*C0*NH  He,  results 
when  twice  the  quantity  of  ethyl  nitrate  is  used  in  the  preceding  pre¬ 
paration  ;  it  forms  yellow  needles,  melts  and  decomposes  at  206  — 207°, 
and  resembles  the  preceding  compound  in  its  behaviour.  C.  S. 

Constitution  of  Scholl’s  Nitroimines.  Ottorino  Angelucci 
(Gazzetta,  1906,  30,  i,  627—628.  Compare  Abstr.,  1905,  i,  801). — 
The  author  criticises  the  work  of  Scholl  (preceding  abstract),  who 
states  that  the  nitroimines  react  with  secondary  amines  according  to 
the  equation  :c:N*N02  +  NH2R  -  .'CiNR  +  H2N02  — >  H20  +  N„0. 
In  the  cold,  however,  camphornitroimine  reacts  with  methylamine, 
giving  water  and  nitrous  oxide,  which  products  cannot  be  regarded  as 
derived  from  the  decomposition  of  the  nitroamide,  since  this  is  stable 
under  the  conditions  of  the  experiment. 

Further,  Scholl  states  that  all  nitroimines  give  the  reaction  of 
Liebermann  and  that  of  Thiele  and  Lachmann.  The  author  finds  that 
pernitrosocamphor  gives  no  trace  of  Liebermann’s  reaction. 

T.  H.  P. 


Benzenesulphomethylguanidine.  D.  Ackermann  ( Zeit . 
physiol.  Chem.,  1906,  48,  382.  Compare  this  vol ,  ii,  505). — 
Methylguanidine  reacts  with  benzenesulphonic  chloride  yielding 
benzenesulphomethylguanidine,  which  melts  at  184°;  its  solubility 
in  water  at  the  ordinary  temperature  is  004  in  100.  J.  J.  S. 


Pyrimidines :  Action  of  Potassium  Thiocyanate  on  Imide 
Chlorides.  XV.  Treat  B.  Johnson  and  Elmer  V.  McCollum 
( Arner .  Chem.  J.,  1906,  36,  136 — 148.  Compare  this  vol.,  i,  704; 
Wheeler  and  Meriiam,  Abstr.,  1901,  i,  514;  Wheeler  and  Bristol, 
Abstr.,  1905,  i,  483). — Q-Thiocyano-5-ethoxy-2-ethylthiolpyrimidine, 
xj-<^C(SEt) - ^>CH 

1  ^C(SCN)  •C(OEt)^  ’ 

prepared  by  boiling  6-chloro-5-ethoxy- 2-ethyl  thiolpyrimidine  with 
potassium  thiocyanate  in  95  per  cent,  alcoholic  solution,  crystallises 
from  alcohol  in  lemon-yellow  prisms,  melts  at  66 — 67°,  and  dissolves 
in  concentrated  hydrochloric  acid,  being  reprecipitated  by  alkali 
hydroxides  or  on  dilution.  It  reacts  with  thiobenzoic  or  thioacetic 
acid  with  development  of  heat,  forming  Q-thio-5-ethoxy-2-ethylthiol- 


pyrimidine,  NH^q^q^q^^CH,  which  is  prepared  also  by  boil¬ 
ing  6-chloro-5-ethoxy-2-ethylthiolpyrimidine  with  alcoholic  potassium 
sulphide  ;  it  crystallises  from  alcohol  in  yellow  prisms  and  melts  at 
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Q-Thiocarbimido- 5  •  ethoxy- 2 -ethylthiol pyrimidine, 

n<^c|n:cs)-  «>CH> 

is  formed  when  the  6-thiocyanopyrimidine  is  heated  at  105 — 110°; 
it  solidifies  over  concentrated  sulphuric  acid,  melts  at  45 — 50°,  boils 
at  228 — 235°  under  20 — 23  mm.  pressure,  is  exceedingly  hygroscopic, 
and  when  treated  with  ammonia  yields  6  -  thiocarbamido- 5- ethoxy - 

2~et hylthxolpyYxioxxdx'ixe^  ^ XX 1 CS 1  II  ^vhich 

crystallises  from  alcohol  in  yellow  prisms  and  melts  at  172°. 

"When  6-chloro-5-ethoxy-2-ethylthiolpyrimidine  is  boiled  with 
potassium  thiocyanate  in  alcoholic  solution,  the  cyanothiol  formed 
changes  slowly  into  the  thiocarbimido-derivative,  which  reacts  with 
alcohol,  forming  ethyl  5-ethoxy-2-ethyltkiolpyrimidine-Q-thiocarbamate, 

^^-C(SEt) - ^^>CH  ■ 

1  ^C(NH-CS-OEt)-C(OEt)^u"  5 

this  crystallises  in  long  prisms,  melts  at  93 — 94°,  volatilises  to  some 
extent  when  evaporated  with  alcohol,  and  is  soluble  in  aqueous  sodium 
hydroxide. 

n -Propyl  5-ethoxy-2-ethylthiolpyrimidine-6-thiocarbamale, 
OEt-C4N2H(SEt)-NH-CS-OPr“, 

formed  similarly  by  boiling  6-chloro-5-ethoxy-2-ethylthiolpyrimidine 
with  potassium  thiocyanate  in  w-propyl-alcoholic  solution,  crystallises 
in  small  prisms  and  melts  at  56 — 57°. 

The  following  thiocarbamido-derivatives  are  prepared  by  heating 
6-thiocyano-5-ethoxy-2-ethylthiolpyrimidine  at  150 — 160°  and  treating 
the  product  with  the  aromatic  base  in  benzene  solution.  6 -Phenyl- 
thiocarbamido-5-ethoxy-2-ethylthiolpyrirnidine, 

OEt-C4N2H(SEt)-NH-CS-NHPh, 

forms  distorted  prisms  and  melts  at  82 — 83°.  6-p- Tolylthiocarbamido - 

5-ethoxy-2-ethylthiol])yrimidine ,  C16H20ON4S2,  forms  stellate  clusters 
of  needles  and  melts  at  115°.  6-o-Tolyllhiocarbamido-5-ethoxy- 
2-ethylthiolpyrimidine,  C1GH90ON4S.2,  crystallises  in  rhombic  prisms  and 
melts  at  129 — 130°.  6-p-Anisylthiocarbamido-5-ethoxy-2-ethylthiol- 
pyrimidine,  OEt'C4N9H(SEt)*NH'CS*NH’C6H4*OMe,  crystallises  from 
alcohol  in  rhombic  prisms  and  melts  at  122 — 123°.  6-m -Nitrophenyl- 

thiocarbamido-5-ethoxy-2-ethylthiolpyrimidine,  C15H1703N5S2,  forms 
slender  prisms  and  melts  at  161°.  G.  Y. 

Pyrimidines :  Formation  of  Purines  from  Carbamido- 
pyrimidines.  XVI.  Treat  B.  Johnson  and  Elmer  V.  McCollum 
( Amer .  Chem.  J.,  1906,  36,  149 — 159.  Compare  preceding  abstract 
and  this  vol.,  i,  704). — Ethyl  formylglycollate,  OEt*CH(COH)'C02Et, 
is  obtained  on  addition  of  hydrochloric  acid  to  its  sodium  salt  as  a 
colourless  oil  which  boils  at  115 — 118°  under  35  mm.  pressure. 

2  : 6-Dioxy-5-ethoxypyrimidine  is  readily  prepared  by  boiling  5- 
ethoxy-2-methylthiolpyrimidine  with  hydrochloric  acid. 

Ethyl  5  -eihoxy-2-ethylthiolpyrimidine-Q-iminolhiocarbonate, 

SEt) - N>c 

^C[N :  C(OEt)  •  SEt]  •  C(OEt)^ “  ’ 
is  prepared  by  the  action  of  ethyl  bromide  and  sodium  on  ethyl 
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5-ethoxy-2-ethylthiolpyrimidine-6-thiocarbamate  in  alcoholic  solution  ; 
it  is  obtained  as  an  oil  which  reacts  with  ammonia  in  alcoholic  solution, 
forming  G-\{/-elhylcarbamido-5-ethoxy-2-ethylthiolpyrimidine, 
OEt-C4NaH(SEt)-N:C(NH2)-OEt ; 

this  crystallises  from  light  petroleum,  melts  at  77°,  and  is  converted 
slowly  by  concentrated  hydrochloric  acid  into  Q-carbamido-5-ethoxy- 
2-ethylthiolpyrimidine,  OEt*C4N2H(SEt)*NH-CO*NH2,  which  forms 
prismatic  crystals  and  melts  and  decomposes  at  166 — 167°. 
6-Cyanamino-5-ethoxy-2-ethyltJriolpyrimidine, 


■jr<^'C(SEt) - XI  '>,QTT 

1  ^C(N:c:NH)-C(OEt)^u±1’ 
prepared  by  boiling  6-i^-ethylcarbamido-5-ethoxy-2-ethylthiolpyrimidine 
with  sodium  in  benzene  solution  for  forty  hours,  crystallises  in  white 
prisms,  melts  and  effervesces  slightly  at  167 — 168°,  is  soluble  in 
aqueous  alkali  hydroxides,  is  reprecipitated  by  acids,  and  is  decomposed 
slowly  by  boiling  water.  The  hydrochloride  forms  slender  prisms  and 
melts  and  decomposes  at  175 — 180°. 

6  -A  nilino-f>-ethoxy-2-ethylthiolpyrimidine. 


C(NHPh)'C(OEt)^CH’ 


formed  by  boiling  6-chloro-5-ethoxy-2-ethylthiolpyrimidine  with 
aniline  in  alcoholic  solution,  crystallises  from  light  petroleum  in  large 
prisms  and  melts  at  60°.  6-p-Tolvidino5-ethoxy-2eihylthiol- 
pyrimidine  crystallises  in  long  prisms,  melts  at  72°,  and  yields  a 
hydrochloride,  C15HlgON3S,HCl,  which  forms  hair-like  crystals  and 
melts  and  decomposes  at  105—106°.  §-o-Toluidino-5-ethoxy-2-ethyl- 
thiol pyrimidine,  C15H19ON’3S,  crystallises  from  alcohol  in  flat  prisms 
and  melts  at  80° ;  the  hydrochloride,  C15H19ON3S, H Cl,  forms  prisms 
and  decomposes  at  140 — 145°,  or  when  dissolved  in  water.  6-p- 
Anisidino b-ethoxy-2-ethylthiolpyrimidine, 

OEt-C4N2H(SEt)-NH-C6H4-OMe, 

crystallises  from  alcohol  in  stout  prisms  and  melts  at  68 — 69° ;  the 
hydrochloride,  C]5H1902N3S,HC1,  forms  prismatic  crystals.  6-m- 
JS/itroanilino b-elhoxy-2-ethylthiolpyrimidme,  C14H1603N4S,  crystallises 
in  long  needles  and  melts  at  125°;  the  hydrochloride  melts  and 
decomposes  at  125— 135°.  G.  Y. 


Pyrimidines  :  5  Nitrocytosine  and  its  Reduction  to  5:6- 
Diamino-2-oxypyrimidine.  XVII.  Treat  B.  Johnson,  Carl  O. 
Johns,  and  Frederick  W.  Heyl  ( Ame>\  Chem.  J.,  1906,  36, 
160 — 177). — Nitrocytosine  (Wheeler  and  Johnson,  Abstr.,  1904,  i, 
624),  which  is  formed  in  an  83  5  per  cent,  yield  by  the  action  of  nitric 
acid  of  sp.  gr.  l-5  on  6-amino-2-ethyIthiolpyrimidine,  is  5-nitro-6- 


amino-2-oxypyrimidine,  as  (1)  ^  yields 

nitrouracil  when  heated  with  20  per  cent,  sulphuric  acid  in  a  sealed 
tube  at  185 — 197°,  or  when  heated  with  nitrosyl  chloride  in  aqueous 
hydrochloric  acid  solution  in  a  sealed  tube  at  85 — 95°,  and  (2)  it  does 
not  react  with  bromine.  The  hydrochloride  of  5-nitrocytosine, 

c4h4o3n4,hci, 

forms  clusters  of  prisms  and  does  not  decompose  below  300°. 
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the  latter,  CQH805lSr4,  forms 


The  action  of  nitric  acid  of  sp.  gr.  1*5  on  5-bromo-6-amino-2- 
ethylthiolpyrimidine  leads  to  the  formation  of  5-bromocytosine. 
5-JSTitro-6-phenylcarbamido-2-oxypyrimidine, 

-a-r^CO - NH\  prT 

1N  ^C(NH*CO  -  NHPh)  •  C(N02r  ’ 

formed  by  heating  5-nitrocytosine  with  phenylthiocarbimide  at  100°, 
decomposes,  but  does  not  melt,  above  215°,  and  is  insoluble  in  all 
solvents. 

When  boiled  with  acetic  anhydride,  5-nitrocytosine  yields  mixtures 
of  the  mono-  and  di-acetyl  derivatives 
needle-like  prisms  and  decomposes  at  273 — 275°. 

5  :  Q-Diamino-2-oxy pyrimidine, 

prepared  by  reduction  of  5-nitrocytosine  with  aluminium  am  ilgam  and 
water  below  35°;  it  forms  clusters  of  prisms,  loses  H20  at  120 — 130°, 
decomposes  above  230°,  forms  an  insoluble,  red  precipitate  with 
potassium  bismuth  iodide,  reduces  platinum,  gold,  silver,  and  Fehling’s 
solutions,  has  an  alkaline  reaction  to  litmus,  and  is  precipitated  by 
phosphot  ungstic  acid.  The  picrate,  C4Hfi01Sr4,C6H307N3,  forms 
spherical  aggregates  of  prisms,  commences  to  become  brown  at  about 
17u°*  and  decomposes  when  more  highly  heated;  the  mercurichloride , 
C4H6ON4,HgCl2,  was  analysed. 

Q-Amino-h-nitroso-2-methylthiol-^-oxypyrimidine, 

N<C(SEt) - ‘^'>CO 

^C(N  H  2)-  C(N  OH 

prepared  by  the  action  of  sodium  nitrite  and  glacial  acetic  acid  on 
6-amino-2-methylthiol-4-ox\ pyrimidine  in  aqueous  sodium  hydroxide 
solution,  is  reduced  by  ammonium  sulphide  to  5  :  Q-diamino-2-meihyl- 
r^C(SEt) - NH' 


thiol-i-oxy pyrimidine, 


^^>CO,  which  crystallises 

in  needles  or  prisms,  melts  and  decomposes  at  215 — 216°,  is  readily 
soluble  in  alcohol,  and  becomes  red  when  exposed  to  air. 

6 -p- Toluidino-2-ethylthiol pyrimidine,  H 

prepared  by  heating  6-chloro-2-ethylthiolpyrimidine  with  p-toluidine  in 
benzene  solution,  crystallises  in  prisms,  melts  at  1U4°,  and  is  readily 
soluble  in  alcohol  or  benzene;  the  hydrochloride,  C13H]5N3S,HC1, 
crystallises  in  needles  and  decomposes  at  198  —207°.  When  boiled 
with  hydrochloric  acid,  the  base  yields  Q-p-toluidino-2-oxypyrimidine, 

which  melts  and  decomposes  at  288 — 289°  ; 

the  hydrochloride ,  CjjHjjON^HCI,  forms  microscopic  prisms  and 
decomposes  at  180 — 190°. 

■j^^C(SEt)  ^a>CH 

^n/NH.n  u  \.r< 


&-o-Toluidino-2-ethylthiolpyrimidine, 


SC(NH-C7H7)-CIIS 


prepared  from  6-chloro-2-ethylthiolpyrimidine  and  o-toluidine,  crystal¬ 
lises  from  alcohol  in  prisms  and  melts  at  87°;  the  hydrochloride 
C13H15N3S,HOI,  forms  granular  crystals  and  melts  and  decomposes  at 
230 — 232°.  When  boiled  with  hydrochloric  acid,  the  base  forms 

Q-o-toluidino-2-oxypyrimidine,  ^  which 


SC(NH*C7H7)-CIT 


3-7  2 
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crystallises  in  stellate  clusters  of  prisms  and  decomposes  at  262°  ;  the 
hydrochloride ,  CnHnON3,HCl,  forms  lenticular  crystals  and 
decomposes  at  227 — 231°. 

6 -p- A nisidino-2-ethylthiol pyrimidine,  SEt*C4N2H2,NH*C6H4,OMe,  is 
obtained  as  an  oil;  the  hydrochloride ,  C1hH15(  >N3S,  HC1,  crystallises  in 
needles  and  melts  and  decomposes  at  200 — 201°.  §--p-Anisidino-2- 
oxypyrimidine,  C11H1102N3,  melts  at  262°  ;  the  hydrochloride , 

decomposes  at  145 — 165°. 

G-m-Fitro-2-ethylthiolpyrimidine,  SEt*C4N2H2,NH-C6H4‘N02,  melts 
at  175°;  the  hydrochloride ,  C12H1202N4S,HC1,  forms  needles  and 
decomposes  at  140 — 155°.  &-m-A’itro-'2-oxypyrimidine,  C10HgO3N4,  is 
formed  by  boiling  the  preceding  compound  with  hydrobromic  acid  ;  it 
crystallises  in  needle-like  prisms  and  decomposes  above  275°. 

G.  Y. 

Metbylene-green.  Eugene  Grandmougin  and  E.  Walder  (Zeit. 
Farh.  Ind.,  1906,  5,  285 — 286). — The  view  that  methylene-green  is 
nitromethylene-blue  (Gnehm  and  Walder,  this  vol.,  i,  390)  is  con¬ 
firmed  by  the  fact  that  it  can  be  prepared  by  nitrating  methylene- 
blue  dissolved  in  40  per  cent,  acetic  acid  with  50  per  cent,  nitric  acid. 
The  dye  is  separated  in  the  form  of  the  zincochloride, 
2C16Hl702N4SCl,ZnCl2, 

which  forms  a  dark  brownish-violet,  non-crystalline  powder.  The 
hydriodide ,  C1KH16<  >?N4S,HI,H20,  forms  long,  violet  needles  and 
crystallises  well  from  water.  W.  A.  D. 

Aromatic  Azocyanamides.  Paul  Pierron  ( Compt .  rend.,  1906, 
143,  340 — 344) — £enz*neazop-cyananili</e,  PlrN2-C6H4*NH  'CN, 
prepared  by  the  action  of  diazi -benzene  chloride  on  the  sodium  deriv¬ 
ative  of  cyanauilide  according  to  the  equation  PlrN2(’l -t-NHPh'CN  = 
Ph-N2-CHH4*N  H'CN  +Na(Jl,  or  by  the  action  of  an  alcoholic  sohvion 
of  cyanogen  chloride  or  bromide  on  jo-aminoazobenzene  in  the  presence 
of  alkali  hydrogen  carbonates,  forms  yellow,  flattened  needles  melts 
at  163°,  is  readily  soluble  in  alcohol,  slightly  so  in  benzene  or 
ether,  and  almost  insoluble  in  water  ;  its  alkaline  solutions  dye  wool, 
silk,  or  mordanted  cotton  light  yellow  ;  it  is  hydrolysed  by  dilute 
acids,  yielding  the  corresponding  carbamide,  benz«neazo-p-phenylcarb- 
amide,  Ph,N9,C6H4*NH'UO  NH2,  which  crystallises  from  alcohol  in 
brownish-) ellow  needles,  melts  at  231°,  is  insoluble  in  water,  slightly 
soluble  in  ether,  chloroform,  or  benzene,  more  so  in  alcohol.  The 
benzoyl  derivative,  Ph*N2,C6H4,NBz,CN,  forms  short,  hard,  orange 
prisms,  melts  at  161°,  is  soluble  in  alcohol,  and  slightly  so  in  benzene. 
Benzeneazo-^-cyananilide  is  reduced  by  stannous  chloride,  yielding 
aniline  and  ja-ammophenylcarbamide,  and  reacts  with  hydroxylamine 
to  form  />-aminoazobenzene  and  phenylcarbamide. 

Benzeneazo-p-cyano-o-toluidide,  Ph*N2*C6H3Me,NH,CN,  prepared 
similarly  to  the  above  compound,  which  it  closely  resembles,  melts  at 
159°;  the  carbamide  and  benzoyl  derivatives  melt  at  207°  and  141° 
respectively. 


ORGANIC  CHEMISTRY. 


773 


Benzeneazo-ip-cyano-m.-toluidide ,  Ph*N2,C6HgMe*NH*CN,  forms 
light  yellow,  pliable,  silky  needles,  and  melts  at  1 18 — 119°  when  gently 
or  at  105°  when  rapidly  heated  ;  the  carbamide  and  benzoyl  derivatives 
melt  at  152°  and  134°  respectively,  and  form  long,  flexible  needles, 
the  former  dull  x^eddish-yellow,  the  latter  brilliant  orange.  Bmzene- 
azo  a-cyanonaphthylamide,  Ph‘N2*Cj0H6*NH*CN,  forms  a  violet-red 
powder  with  a  green  reflex,  melts  indefinitely  at  176 — 180°,  and  is 
very  hygroscopic  \  the  carbamide  derivative  melts  at  253°. 

Benzeneazo-o-ethoxy-p-cyanoanilide,  P h •  N2 •  06H3( 0 Et )•  N H •  CN,  melts 
at  121°  and  crystallises  from  a  mixture  of  light  petroleum  and  benzene 
in  orange-yellow  needles  ;  the  carbamide  derivative  forms  light  yellow 
needles  and  melts  at  206°. 

j»-Cyanotoluidide  forms  an  unstable  compound,  probably  the  diazo- 
cyanamide,  Ph,N2,N(ClN’)*C6H4Me,  with  diazobenzene  chloride,  which 
rapidly  decomposes,  yielding  a  tarry,  black  mass  containing  the  original 
cyanamide,  the  corresponding  carbamide,  and  jo-hydroxyazobenzene. 
The  following  equations  indicate  the  probable  course  of  the  reactions  : 
Ph-N2-N(CN)*C6H4Me  +  H20  =  PhOH  +  N2  +  C6H4Me-NH-CN  ; 
Ph*N2-N(ON)-O0H4Me  +  PhOH  =  Ph-N2‘C6H4*OH  +  <J6H4Me*NH>CN. 

M.  A.  W. 


Salts  of  Benzeneazophenyltrimethylammonium.  Daniel 
Vorlander,  A.  Logothetis,  and  A.  J.  Perold  ( Annalen ,  1906,  345, 
303 — 314). — The  iodide,  prepared  from  methyl  iodide  and  dimethyl- 
aminoazobenzene,  separates  from  water  at  80°  in  orange-yellow  crystals 
which  melt  at  184°,  and  from  methyl  or  amyl  alcohol  in  brown  or 
orange-red  crystals  which  melt  at  173°. 

The  iodide,  precipitated  by  potassium  iodide  from  a  solution  of 
benzeneazophenyltrimethylammonium  chloride,  melts  at  178°,  and 
after  crystallisation  from  alcohol  at  175°.  By  crystallisation  from 
water,  the  melting  point  of  the  former  substance  rises  to  183°,  whereas 
that  of  the  latter,  after  repeated  crystallisation  from  alcohol,  falls  to 
170—173°. 

The  bromide ,  prepared  by  shaking  the  iodide  and  silver  bromide  in 
water  or  alcohol,  separates  from  water  at  80°  in  crystals  which  melt  at 
196°,  and  from  alcohol  in  leaflets  melting  at  192°.  The  leaflets 
occur  in  three  forms.  All  these  crystals,  according  to  crystallo¬ 
graphic  measurements,  belong  to  the  same,  probably  to  the  rhombic, 
system. 

The  chloride,  obtained  from  the  iodide  and  silver  chloride,  separates 
from  water  in  orange  prisms,  melts  at  194°,  and  contains  1 — 2  mols. 
H20.  The  zinc  salt,  (C15H18NgCl)2,ZnCl2,  separates  from  water  in  orange- 
yellow  plates,  melts  at  201°,  and  contains  2H20.  The  platinichloride, 
(C15HlgN3)2PtCl6,  forms  orange-yellow  needles  and  melts  and  decomposes 
at  195 — 198°.  The  nitrate  melts  at  216°.  The  picrate  forms  yellow 
needles.  The  carbonate  is  obtained  by  evaporating  in  a  vacuum  a  solu¬ 
tion  of  the  hydroxide  saturated  with  carbon  dioxide ;  it  forms  orange- 
red  plates.  The  aqueous  solution  of  the  free  base  has  a  deep  orange 
colour  and  an  alkaline  reaction ;  when  freshly  prepared  it  is  odourless, 
but  after  some  time  acquires  the  odour  of  trimethylamine.  By  boiling 
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or  by  evaporation  in  a  vacuum  at  30 — 35°  the  solution  decomposes  and 
yields  methylated  amines,  ammonia,  dimethylaniline,  jo-dimethylamino- 
azobenzene,  and  a  substance  which  melts  at  126 — 127°  and  is 
sparingly  soluble  in  hot  water. 

Aniline  and  not  methylaniline  results  by  the  reduction  of  benzene- 
azophenyltrimethylammonium  chloride  by  stannous  chloride  and  hydro¬ 
chloric  acid  ;  the  chloride  is  therefore  an  ammonium-azo-compound, 
NPh!N‘C(;H4*lS7MegX.  and  not  a  quinone  phenylhydrazone, 

'  N  PhMe*N :C6H4:N  Me2X.  C.  S. 


Isomerism  among  the  Hydroxyazo-compounds  :  5  Azo iso- 
eugenols.  Ernesto  Puxeddu  ( Atti  B.  Accad.  Lincei,  1906,  [  v ],  15, 
ii,  128 — 136). — The  azo-derivatives  of  fsoeugenol,  like  those  of  eugenol 
(Oddo  and  Puxeddu,  Abstr.,  1905,  i,  492),  have  the  azo-group  in  the 
5-position,  taking  the  position  of  the  propenyl  group  as  1.  The  change 
in  the  nature  of  the  C3H5  substituent  from  allyl  in  the  eugenol  com¬ 
pounds  to  propenyl  in  the  isoeugenol  derivatives  is  accompanied  by 
considerable  changes  in  the  physical  and  chemical  characters.  Thus, 
the  azoisoeugenols  cannot  be  obtained  in  a  crystalline  condition  from 
alcohol  or  other  solvents.  They  dissolve  in  dilute  alkali  hydroxide  solu¬ 
tions,  but  do  not  separate  out,  as  do  the  azoeugenols,  without  the 
addition  of  carbon  dioxide  or  a  mineral  acid.  When  heated,  they 
decompose  without  showing  any  definite  melting  point.  They  are  not 
reduced  by  phenylhydrazine.  On  boiling  with  acetic  anhydride  and 
fused  sodium  acetate,  they  yield  amorphous  acetyl  derivatives,  which, 
when  separated  by  the  addition  of  water,  emit  an  agreeable  aromatic 
odour  resembling  that  of  raspberries. 

Benzeneazoisoeugenol  (compare  Borsche  and  Streitberger,  Abstr., 
1 904 ,  i,  1064)  is  obtained  as  a  brick-red,  amorphous  powder,  which 
dissolves  in  concentrated  sulphuric  acid,  giving  an  intense  brown 
coloration,  and  ignites  on  contact  with  fuming  nitric  acid.  Its  ethereal 
solution,  on  adding  ethereal  ferric  chloride  solution,  assumes  a  brown 
colour. 


o-Tolueneazoisoeugenol, 


OH*C-C(OMe):CH 


C6H4Me-K2*C-  CH— — C’CHICHMe* 


reddish-brown  powder,  readily  soluble  in  the  ordinary  organic  solvents, 
excepting  light  petroleum  and  carbon  tetrachloride,  in  which  it  dissolves 
only  sparingly.  It  begins  to  darken  and  decompose  at  62°. 

m-7'olutneazoisoevgenol,  ClYH]802N2,  forms  a  red  powder  which 
begins  to  decompose  at  about  100°,  and  dissolves  slightly  in  light 
peti  oleum  or  carbon  tetrachloride  and  readily  in  other  organic  solvents. 
Concentrated  sulphuric  acid  dissolves  it,  giving  an  intensely  brown 
solution,  and  nitric  acid  causes  it  to  ignite. 

fi-Naphthaleneazoisoeugenol,  C20H.,sO2N2,  is  obtained  as  a  brick-red 
pow'der,  which  dissolves  readily  in  the  more  common  organic  solvents. 
a-Naphihahneazo\&oeuyenol  is  an  amorphous,  reddish-brown  powder, 
which  decomposes  without  melting. 

o-Nitrobenzeneazoisoevgenol  is  a  reddish-brown  powder  which  begins 
to  decompose  at  about  120°,  and  dissolves  readily  in  organic  solvents. 
Y>-Nilrobenzeneazoisoeugenol  was  also  prepared.  T.  H.  P. 
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Chemical  Action  of  Light.  Roberto  Ciusa  ( Atti  R.  Accad. 
Lincei,  1906,  [v],  15,  ii,  136 — 138). — On  subjecting  s-tribromodi- 
azobenzene  syn.- cyanide,  in  benzene  solution,  to  the  action  of  light  for 
three  days,  it  is  completely  transformed  into  the  corresponding  anti- 
compound  (compare  Hantzsch  and  Schultze,  Abstr.,  1895,  i,  348). 

T.  H.  P. 

Action  of  Dilute  Hydrochloric  Acid  on  Albumins.  Ed. 

Swirlowsky  ( Zeit .  physiol.  Chem.,  1906,  48,  252 — 299.  Compare 
Lawroff,  Abstr.,  1905,  ii,  178). — The  prolonged  action  of  0’5  per  cent, 
liydrochloi'ic  acid  on  the  following  proteids  at  36 — 38°  has  been  investi¬ 
gated,  care  being  taken  that  putrefaction  did  not  occur  and  that  proteo¬ 
lytic  enzymes  were  absent  :  gelatin,  albumin  from  the  blood  serum  of 
hox-ses,  casein,  crystallised  haemoglobin  from  horse’s  blood,  and  albu- 
moses  obtained  from  Witt’s  peptone.  The  effects  produced  by  the  acid 
ai’e  similar  to  those  observed  during  peptic  digestion,  but  the  reaction 
proceeds  far  more  slowly.  Monoamino-acids  or  combinations  of  such 
acids  are  formed  ;  these  are  not  precipitated  by  phosphotungstic  acid 
and  are  decomposed  by  20  per  cent,  hydrochloi’ic  or  sulphuric  acid  into 
five  amino-acids.  The  intensity  of  the  action  is  different  with  the 
different  proteids.  Gelatin  is  least  readily  hydrolysed,  so  that  at  the 
end  of  150  days  the  presence  of  free  amino-acids  cannot  be  demonstrated, 
as  is  the  case  with  the  other  proteids.  Previous  drying  of  the  proteids 
does  not  appear  to  affect  the  hydrolysis.  J.  J.  S. 

The  Nucleic  Acid  from  the  Spermatozoa  of  Mursencesox 
cinereus.  Katsuji  Inouye  {Zeit.  physiol.  Chem.,  1906,48,  181 — 184. 
Compare  this  vol.,  i,  55). — A  nucleic  acid  has  been  isolated  from  the 
mature  spermatozoa  of  Murcencesox  cinereus  Forslc.  It  appears  to 
contain  slightly  more  nitrogen  and  phosphorus  than  the  nucleic  acid 
from  the  intestine.  When  hydrolysed  with  20  per  cent,  sulphuric 
acid,  it  yields  lsevulic  acid,  guanine,  adenine,  xanthine,  hypoxanthine, 
cytosine,  and  thymine.  J.  J.  S. 

Preparation  and  Composition  of  Myco-nucleic  Acids  from 
Yeast.  William  F.  Boos  {Chem.  Centr.,  1906,  i,  1833  ;  from  Arch, 
exp.  Path.  Pharm.,  55,  16 — 20). — Nucleic  acids  prepared  from  yeast 
by  the  method  adopted  by  Herlant  (Abstr.,  1900,  i,  466)  exhibited 
vaiiations  in  the  amount  of  oxygen  similar  to  those  observed  by 
Herlant.  Four  different  preparations  gave  the  compositions :  (1) 
CseH^.N^P^  +  SO,  (2)  CmHmOhN14(PsOs)s  +  30,  (3)  and  (4) 
0S6H52014N14(P205)2  +  2H20.  With  another  method  of  preparation  in 
which  any  possible  variation  in  the  action  of  the  potassium  was 
avoided,  a  nucleic  acid  of  the  composition  C30H52OuN14(P2O5)2  was 
obtained.  T.  H.  P. 

Latschinoff’s  Cholocamphoric  Acid.  Theodor  Panzer  {Zeit. 
physiol.  Chem.,  1906,  48,  192 — 204.  Compai’e  Latschinoff,  this 
Journal,  1880,  56,  722). — Cholocamphoric  acid,  obtained  by  the 
oxidation  of  cholic  acid  with  nitric  acid,  crystallises  from  water  in 
long,  slender,  silky  needles  and  dissolves  readily  in  glacial  acetic  acid 
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or  iu  80  per  cent,  alcohol.  When  quickly  heated,  it  turns  brown  at 
270°  and  decomposes  at  286°.  The  analytical  results  agree  best  with 
the  formula  CuH22O0,  and  not  the  formula  C10Hlf?(  >4,  suggested  by 
Latschinoff.  It  appears  to  be  a  tribasic  acid,  but  a  crystalline 
anhydride  has  not  been  prepared.  When  the  acid  is  distilled  with 
lime,  a  benzene  hydrocarbon,  CnHlfi,  distilling  at  227°  (uncorr.)  is 
obtained.  When  the  hydrocarbon  is  oxidised,  benzoic  and  phthalic 
acids  do  not  appear  to  be  formed,  and  it  is  thus  probable  that  in  both 
the  hydrocarbon  and  in  the  acid  at  least  three  side-chains  are  pre¬ 
sent.  The  hydrocarbon  is  a  benzene  derivative,  and  the  acid  a  hexa- 
methylene  compound.  J.  J.  S. 


Diamino-acids  derived  from  Egg-albumin.  Louis  Hugounenq 
and  J.  Galtmard  ( Compt .  rend.,  1906,  143,  242 — 243). — By  hydro¬ 
lysing  egg-albumin  with  dilute  sulphuric  acid  in  presence  of  sodium 
chloride,  the  authors  have  obtained  (1)  2‘14  per  cent,  of  arginine; 
(2)  245  per  cent,  of  lysine;  (3)  a  white  compound ,  CuH1804N5,  which 
crystallises  in  small  needles,  soluble  in  water,  but  ii  solunle  in  alcohol, 
and  is  precipitated  by  acid  mercuric  sulphate  solution ;  it  appears  to 
be  a  compound  of  arginine  with  an  acid  amide,  such  as  pyrrolidine-2- 
carboxylic  acid ;  (4)  a  compound  which  is  not  precipitated  by  mercuric 
sulphate  and  yields  a  hydrochloride,  C10H,0<  )6N5,2HC1,  crystallising  in 
moderately  hard,  white  prisms  ;  this  compound  is  probably  a  deriv¬ 
ative  of  arginine  and  aspartic  acid.  Histidine  is  absent.  T.  H.  P. 


The  True  Nature  of  Lepierre’s  a-Glucoproteins.  J.  Galimard, 
L.  Lacomme,  and  Albert  Morel  [Compt.  rend.,  1906, 143,  298 — 300). 
— The  constitution  ascribed  by  Lepierre  (Abstr.,  1901,  i,  622)  to  the 
nitrogenous  compounds  (glucoproteins)  which  he  employed  for  the 
cultivation  of  micro-organisms  is  inexact ;  his  so-called  “  a-gluco- 
proteins  ”  are  mixtures  of  monoamino-acids  (alanine,  leucine,  and 
phenylalanine)  containing  traces  of  tyrosine  and  non-crystal  line  sub¬ 
stances  (Hugounenq  and  Morel,  this  vol.,  i,  719),  and  it  is  these  which 
play  the  most  important  part  in  the  nutrition  of  the  micro-organisms, 
for  the  nutritive  value  of  the  “glucoproteins”  is  destroyed  when  all 
traces  of  tyrosine  and  non-crystalline  substances  are  removed  by 
means  of  repeated  crystallisations.  M.  A.  W. 


Amount  of  Phosphorus  in  Egg-albumin.  Karl  Kaas 
( Monatsh .,  1906,  27,  403 — 409.  Compare  Hofmeister,  Abstr.,  1898, 
i,  390  ;  Hopkins  and  Pinkus,  ibid.,  456). — The  albumin  of  a  fresh 
hen’s  egg  contained  0455  per  cent.,  whilst  that  of  an  egg  one 
month  old  contained  0-228  per  cent.,  of  phosphorus,  the  difference 
being  probably  in  consequence  of  diffusion  of  phosphorus  from  the  yolk. 
Crystalline  egg-albumin  prepared  by  Hofmeister  and  Hopkins’s  method 
and  Pinkus’s  method  contained  0-919  per  cent.,  but  after  elimination 
of  the  amino-groups  by  treatment  with  sodium  nitrite  and  glacial 
acetic  acid,  2*42  per  cent.,  of  phosphorus.  Of  two  specimens  of  pure 
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egg-albumin,  the  one  prepared  by  Hofmann  and  Pinkus’  method,  and 
freed  from  ammonium  sulphate  by  dialysis,  contained  0‘352  per  cent, 
of  phosphorus,  whilst  the  other,  prepared  by  ELammarsten’s  process, 
was  free  from  phosphorus.  G.  Y. 

Animal  Gelatins.  V.  Preparation  of  Gelatins.  Wl.  S. 

Sad ik off  (Zeit.  physiol.  Chem.,  1906,  48,  130 — 139.  Compare  Abstr., 
1904,  i,  125,  126,  462  ;  this  vol.,  i,  224). — The  various  methods  for 
the  preparation  and  purification  of  gelatin  are  discussed.  Most  of 
these  methods  are  tedious,  remove  but  part  of  the  impurities,  and  pro¬ 
duce  a  partial  decomposition  of  the  gelatin.  The  following  method 
is  recommended.  Pounded  bones  are  extracted  with  fresh  amounts  of 
hydrochloric  acid  (1:3)  for  seven  to  eight  days,  and  then,  after 
washing  with  water,  transferred  to  a  1 — 3  per  cent,  solution  of  sodium 
hydroxide.  By  this  method  all  albumins,  mucin,  nucleo-proteids,  &c., 
are  dissolved,  any  calcium  phosphate  is  precipitated,  and  fatty  com¬ 
pounds  are  hydrolysed.  After  the  alkaline  liquid  has  been  changed 
three  times,  the  residue  is  washed  with  water  and  the  hyaline  mass 
added  to  a  boiling  1  per  cent,  solution  of  ehloroacetic  acid.  The  gela¬ 
tin-yielding  substances  are  readily  transformed  into  gelatin,  and  after 
filtration  the  gelatin  may  be  precipitated  by  the  aid  of  magnesium 
sulphate  and  then  washed  with  water  and  alcohol. 

Gelatin  prepared  by  the  ordinary  method  may  be  purified  by  washing 
with  water  and  then  with  a  cold  20  per  cent,  aqueous  solution  of  mag¬ 
nesium  sulphate.  It  is  then  dissolved  in  warm  20  per  cent,  magnesium 
sulphate  solution,  filtered  hot,  and  to  the  cold  filtrate  is  added  a0'5  per 
cent,  solution  of  h)drochloric  or  sulphuric  acid  in  20  per  cent,  mag¬ 
nesium  sulphate.  The  precipitate  is  removed,  washed,  dissolved  in  hot 
water,  and  very  dilute  acid  and  much  alcohol  are  added,  and  then  the 
gelatin  precipitated  by  neutralisation  with  ammonia.  J.  J.  S. 

Absorption  of  Gallic  Acid  by  Organic  Colloids.  William  P. 
Dreapkr  and  Alexander  Wilson  (J.  Soc.  Chem.  Ind.,  1906,  25, 
515—518). — A  detailed  account  of  the  experimental  results,  of  which 
a  summary  has  been  published  previously  (Proc.,  1906,  22,  70). 

P.  H. 

Kyrines.  Max  Siegfried  (Zeit.  physiol.  Chem.,  1906,  48,  54 — 68. 
Compare  Abstr.,  1903,  i,  586  ;  1905,  i,  104). —  Kyrines,  the  inter¬ 
mediate  decomposition  products  of  protmds  by  acids,  are  characterised  by 
the  constancy  of  the  composition  of  their  sulphates,  by  the  relation¬ 
ship  of  the  nitrogen  precipitated  by  phosphotun^stic  acid  to  the  total 
nitrogen,  and  by  their  forming  characteristic  phosphotungstates. 
Skraup  and  Zwerger’s  doubts  (this  vol.,  i,  123)  as  to  the  homogeneity 
of  caseinokyrine  are  investigated,  and,  by  following  the  change  in 
rotation,  the  hydrolysis  of  caseiu  at  100°  and  at  38°  is  compared.  It 
is  possible  when  mixtures  of  kyrine  sulphate  arid  lysine  are  precipitated 
with  phosphotungstic  acid  to  distinguish  microscopically  the  mixed 
phosphotungstates.  The  picrates  also  afford  a  means  of  distinguishing 
caseinokyrine  from  lysine  and  arginine,  the  former  separating  always 
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as  an  oil,  whereas  lysine  picrate  crystallises  immediately  the  excess  of 
picric  acid  is  removed  by  ether. 

Kyrine  obtained  from  fibrin  yields  lysine,  arginine,  and  glutamic  acid 
on  hydrolysis.  Constancy  in  the  composition  of  the  sulphate  was 
obtained  after  the  ninth  precipitation  •  72'7  per  cent,  of  the  nitrogen 
was  then  in  a  form  precipitable  by  phosphotungstic  acid  and  about 
half  the  total  was  in  the  form  of  arginine.  E.  F.  A. 

Hydrolysis  of  Meat  Extract.  Karl  Micro  (Zeit.  Nahr. 
Genussm.,  1906,  11,  705 — 729). — The  constituents  of  the  mixture  ob¬ 
tained  on  hydrolysing  meat  extract  were  separated  by  Emil  Fischer’s 
ester  method,  alanine,  leucine,  glycine,  and  valeric  acid  being  obtained 
in  the  earlier  fractions.  Considerable  quantities  of  lactic  acid  and  of 
succinic  acid  were  also  proved  to  be  present.  In  all  about  20  per 
cent,  of  the  organic  matter  of  the  meat  extract  was  regained  in  the 
form  of  amino-acids.  Of  these,  glutamic  acid  was  present  in  largest 
amount ;  besides  those  mentioned  above,  isoleucine  and  aspartic  acid 
were  also  isolated.  Similar  products  were  obtained  on  directly 
esterifying  the  meat  extract.  E.  F.  A. 

Proteid  Reactions  attributed  to  Tryptophan.  Franz 
Bardachzi  (Zeit.  physiol.  Chem.,  1906,  48,  145 — 159.  Compare 
Hopkins  and  Cole,  Abstr.,  1901,  i,  310). — The  coloured  solutions  ob¬ 
tained  by  treating  tryptophan  with  “  active  ”  ether  and  dissolving  in 
hydrochloric  acid  have  been  examined  by  means  of  a  Hiifner  spectro¬ 
photometer  and  the  light  extinction  curves  drawn.  Different  solu¬ 
tions  give  similar  curves,  but  of  varying  intensity,  the  variations  de¬ 
pending  to  a  certain  extent  on  the  amount  of  etlmr  used. 

Solutions  obtained  by  dissolving  tryptophan  in  hydrochloric  acid 
mixed  with  dilute  glyoxylic  acid  have  been  examined  similarly.  When 
kept,  these  solutions  become  paler,  but  yield  practically  the  same  photo¬ 
metric  curve.  The  effect  of  warming,  however,  is  to  force  the  ex¬ 
tinction  towards  the  blue  end  of  the  spectrum  ;  but  when  a  further 
quantity  of  glyoxylic  acid  is  added  to  the  cooled  solution,  the  original 
colour  and  extinction  are  restored. 

Solutions  of  tryptophan  in  hydrochloric  acid  and  furfuraldehyde 
rapidly  darken  and  cannot  be  examined  in  the  same  way. 

Various  proteids,  such  as  ovalbumin,  casein,  &e.,  have  been  experi¬ 
mented  with  in  the  same  manner  as  tryptophan  •  the  clear,  coloured 
solutions  are  usually  obtained  on  warming  only.  The  colorations  are 
somewhat  similar  to  those  given  by  tryptophan,  but  the  extinction 
curves  are  quite  different. 

The  solutions  obtained  by  dissolving  cholic  acid  in  fuming  hydro¬ 
chloric  acid  and  furfuraldehyde  and  in  hydrochloric  acid  and  sucrose 
(2  per  cent.)  give  curves  which  do  not  resemble  one  another. 

J.  J.  S. 

Photographic  Determination  of  the  Absorption  Bands  of  the 
Colouring  Matters  of  Blood.  Louis  Lewin,  A.  Miethe,  and 
E.  Stenger  ( Compt .  rend.,  1906,  143,  115 — 117). — The  absorption 
spectra  of  blood,  of  haemoglobin,  and  of  some  of  its  derivatives  have 
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been  photographed  and  measured  in  terms  of  wave-lengths.  From  a 
large  number  of  experiments  with  solutions  of  different  concentrations, 
the  most  suitable  dilution  for  the  measurement  of  a  particular  band  has 
been  determined.  The  detailed  results  are  summarised  in  a  table.  It 
appears  that  the  absorption  bands  in  the  less  refrangible  part  of  the 
spectrum  are  in  general  less  characteristic  than  those  in  the  more 
refrangible  portion.  H.  M.  D. 

Formation  of  Methsernoglobin.  I.  Allexis  Babel  (Arch.  Sci. 
pliys.  ncit.,  1906,  [iv],  22,  146  — 162). — The  author  has  examined, 
spectroscopically,  the  action  on  pig’s  blood  of  a  number  of  simple 
organic  compounds,  such  as  aniline  and  phenol  and  their  principal 
derivatives,  in  order  to  determine  their  relative  capacities  for  convert¬ 
ing  oxyhaemoglobin  into  methsernoglobin.  Numbers  are  given  express¬ 
ing  the  minimum  quantities  in  grams  of  the  various  substances  required 
to  produce  an  absorption  band  of  a  certain  intensity  when  allowed  to 
act  for  three  hours  at  20°  on  20  c.e.  of  blood  diluted  to  a  concentra¬ 
tion  of  about  5  per  cent. 

The  methsemoglobinising  activities  of  the  substances  examined  are 
analogous  to  their  chemical  reactivities.  All  causes  tending  to  render 
the  molecule  of  a  compound  more  stable,  and  so  to  diminish  its  capa¬ 
bility  of  combination,  exert  influences  in  the  same  sense  on  the  forma¬ 
tion  of  methsernoglobin.  Thus,  the  introduction  of  a  sulphonic  or  carb¬ 
oxyl  group  into  a  molecule  renders  it  much  more  resistant  to  the 
action  of  reagents  ;  the  sulphanilates  and  anthranilates  have  also  much 
less  marked  hsemogloLinisiug  actions  than  aniline,  from  which  they  are 
derived.  T.  H.  P. 

Action  of  Sodium  Fluoride  on  Methsemoglobins  obtained 
from  Globin  and  Hsematm.  Joseph  Moitessier  (Bull.  Soc.  chim., 
1906,  [iff],  35,  575 — 576). — The  author  has  investigated  the  optical 
effect  produced  by  the  addition  of  sodium  fluoride  to  solutions  of 
methsemoglobins  synthesised  from  globin  and  hmmatin  from  various 
sources  (Bertin  Sans  and  Moitessier,  Abstr.,  1894,  i,  216),  and  finds 
that  the  absorption  bands  are  intensified  and  displaced  as  recorded  by 
Ville  and  Derrien  (Abstr.,  1905,  i,  399,  500).  T.  A.  H. 

Colouring  Matter  of  Blood.  VI.  Jozef  Buraczewski  and 
Leon  Marchlewski  ( Zeit .  physiol.  Chem.,  1906,  47,  331 — 334.  Com¬ 
pare  Abstr.,  1905,  i,  399).  —  The  product  obtained  by  distilling  a- 
methyl-yS-propylmaleimide  with  zinc  dust  in  an  atmosphere  of 
hydrogen  condenses  with  diazobenzene  chloride,  yielding  an  azo¬ 
dye,  the  optical  properties  of  which  resemble  those  of  the  hremopyr- 
rolebisazo-dye.  But  although  the  hydrochloride  of  the  latter  crystal¬ 
lises  readily,  the  hydrochloride  of  the  dye  from  the  synthetical  pro¬ 
duct  has  not  been  obtained  so  far  in  a  crystalline  form.  J.  J.  S. 

Specific  Action  of  Peroxydases.  Robert  Chodat  (Ber.,  1906, 
39,  2506 — 2507). — A  claim  for  priority  on  behalf  of  Chodat  and  Bach 
as  against  Bach  (this  vol.,  i,  616).  G.  Y. 
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Hydrolytic  Activity  of  Liver  Histozymes  and  Enzymes  on 
some  Glucosides  and  Alkaloids.  Max  Gonnermann  ( Pfliiger’s 
Archiv,  1906,  113,  168 — 197). — The  action  of  the  extract  of  the  iiver 
of  the  ox,  hare,  dog,  horse,  and  fish,  and  a  number  of  enzymes  also 
of  some  bacilli  has  been  investigated,  using  the  glucosides  sinigrin, 
arbutin,  amygdalin,  sapotoxin,  and  the  alkaloids  atropine,  cocaine, 
morphine,  and  hydroxydimorphine  as  test  materials.  In  no  instance 
is  sinigrin  affected,  showing  the  rarity  of  the  occurrence  of  myrosin. 
Arbutin  is  hydrolysed  by  the  liver  extracts,  by  emulsin,  by  some  bacilli, 
and  by  tyrosinase.  Amygdalin  is  affected  by  the  liver  extiacts  of  the 
ox  and  hare  alone,  also  by  trypsin,  emulsin,  and  some  bacilli,  whilst  it 
is  hydrolysed  within  twenty-four  hours  by  tyrosinase.  Sapotoxin  is 
hydrolysed  by  liver  extracts  and  also  by  emulsin  and  tyrosinase. 
Atropine  is  attacked  by  the  liver  enzymes,  also  by  pancreatin,  by 
trypsin,  and  by  tyrosinase.  Cocaine  by  the  histozymes,  by  pancreatin, 
trypsin,  and  emulsin,  and  by  bacilli,  but  not  by  pepsin,  maltase,  or  in- 
vertase.  Morphine  is  only  positively  attacked  by  tyrosinase,  and 
partially,  perhaps,  by  the  liver  histozymes  of  the  hare  and  the  dog. 
All  the  enzymes  were  without  action  on  hydroxydimorphine. 

E.  F.  A. 

Effect  of  Heat  on  Enzyme  Activity.  Wilhelm  Cramer  and 
A.  ft.  Bearn  (Proc.  Physiol.  Soc.,  1906,  xxxvi — xxxvii;  J.  Physiol.,  34). 
— Experiments  with  pepsin  and  rennin  show  that  the  presence  of 
the  enzyme  inactivated  by  heating  to  56 — 60°  hinders,  or  in  sufficient 
amount  completely  inhibits,  the  action  of  the  active  enzyme.  Heating 
to  100°  weakens  or  destroys  their  power.  If  enzyme  action  consists 
of  the  stages  (1)  the  formation  of  a  compound  between  substrate  and 
enzyme,  and  (2)  the  breaking  down  of  this  compound,  then  the  above 
results  are  explicable  as  follows :  heating  to  60°  has  not  affected 
the  first  stage  ;  the  substrate  which  has  combined  with  the  inactivated 
enzyme  cannot  therefore  take  up  the  active  enzyme,  and  is  thus  pro¬ 
tected  from  its  action.  Heating  to  100°  changes  the  structure  of  the 
enzyme  so  profoundly  that  it  can  no  longer  combine  with  the  substrate. 

W.  1).  H. 

Enzymes  in  Relation  to  Concentrated  Electric  Light.  Sigval 
Schmidt-Nielsen  ( Beitr .  chem.  Physiol.  Path.,  1906,  8,  481  —  483. 
Compare  Abstr.,  1905,  ii,  48). — Concentrated  electric  light  inactivates 
chymosin  (rennin)  to  a  very  considerable  extent.  The  same  is  true  for 
its  zymogen  and  for  the  anti-rennin  of  blood-serum.  W.  D.  H. 
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Acetyl  Chloride  and  Hydrochloric  Acid  as  Reagents  for 
distinguishing  between  the  Various  Types  of  Monohydric 
Alcohols.  Louis  Henry  {Bull.  Acad.  roy.  Belg.,  1906,  261 — 280). — 
Acetyl  chloride  reacts  with  primary  or  secondary  alcohols,  converting 
them  quantitatively  into  esters  of  acetic  acid  (with  evolution  of  hydro¬ 
gen  chloride),  whereas  tertiary  alcohols  under  the  same  conditions  are 
converted  into  chlorides. 

These  two  reactions  were  found  to  take  place  concurrently  and  inde¬ 
pendently  of  each  other  when  mixtures  of  tertiary  with  primary  or 
secondary  alcohols  were  treated  with  acetyl  chloride. 

Tertiary  alcohols,  except  those  of  very  high  molecular  weight, 
dissolve  at  once  in  fuming  hydrochloric  acid  ;  the  solution  rapidly" 
becomes  turbid  owing  to  the  formation  of  the  chloride,  which  rises  to 
the  surface  as  an  oil.  This  change  takes  place  in  the  cold,  although  the 
reaction  is  facilitated  by  warming  gently.  Primary  or  secondary 
alcohols,  on  the  other  hand,  also  dissolve  in  fuming  hydrochloric  acid, 
and  two  layers  are  again  formed  after  a  time,  but  the  upper  one  in  this 
case  consists  only  of  the  unchanged  alcohol  saturated  with  hydrogen 
chloride,  no  esterification  taking  place  unless  the  mixture  is  warmed. 

P.  H. 

Application  of  the  Principle  of  Partition.  VI.  Action  of 
Hydrogen  chloride  on  Propylene  Oxide  and  Propenyl  Alcohol. 
Arthur  Michael  ( Bcr 1906,  39,  2785 — 2789.  Compare  this  vol.,  i, 
620). — By  the  action  of  dry  hydrogen  chloride  in  the  cold  on  propyl¬ 
ene  oxide,  a  chlorohydrin  is  formed,  which  boils  at  127 — 127 '5°  (corr.) 
under  722  mm.  pressure  and  has  a  sp.  gr.  1’1 13  at  20°/20° ;  allyl  chloride 
yields  a  chlorohydrin,  boiling  at  126 — 1 26 *5°  (corr.)  under  722  mm. 
pressure,  and  having  a  sp.  gr.  PI  15  at  20°/20°.  The  compound  is 
probably  therefore  w-chloroisopropyl  alcohol,  CH3*CH(0H)*CH2C1, 
containing  a  small  quantity  of  /3-chloropropyl  alcohol.  The  chloro¬ 
hydrin  from  propenyl  alcohol  boiled  at  127 — 127’5°,  and  had  a  sp.  gr. 
PI  12  at  20°/20°;  it  also  consisted  mainly  of  w-chloroisopropyl 
alcohol.  E.  F.  A. 

Application  of  the  Principle  of  Partition.  VII.  Action  of 
Hydrogen  Chloride  on  isoButylene  Oxide.  Arthur  Michael  and 
Virgil  L.  Leighton  {Ber.,  1906,  39,  2789 — 2795.  Compare  preceding 
abstract). — By  the  action  of  dry  hydrogen  chloride  on  isobutylene  oxide, 
an  isobutylene  chlorohydrin  is  obtained,  which  boils  at  127 — 130°,  and 
has  a  sp.  gr.  1  0587  at  20°/20°,  whereas  the  product  CH2Cl*CMe2*OH, 
obtained  by  the  addition  of  hypochlorous  acid  to  isobutylene,  boils  at 
128 — 129°  and  has  a  sp.  gr.  P0663  at  20°/20°.  The  isobutylene  chloro¬ 
hydrin  when  warmed  with  aqueous  sodium  carbonate  or  potassium  acetate 
forms  isobutaldehyde,  and  behaves,  in  fact,  as  if  it  were  a  mixture  of  one 
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part  of  CMe2Cl*CH2*OH  and  two  parts  of  CH2Cl*CMe9*OH, a  supposition 
confirmed  by  decomposition  with  phosphoric  oxide,  when  a  mixture  of 
isomeric  chlorofsobutylenes  is  obtained  two-thirds  as  great  as  if 
obtained  from  /Lchlorofsobutyl  alcohol.  E.  F.  A. 

New  Syntheses  of  Pentamethyletbanol  and  of  Hexamethyl- 
ethane.  Louis  Henry  [with  Aug.  de  Wael]  (Bull.  Acad.  roy.  Belg., 
1906,  352 — 363.  Compare  this  vol.,  i,  477). — Pentamethyletbanol  may 
be  prepared  either  by  the  action  of  magnesium  methyl  bromide  on 
pinacolin  or  by  the  action  of  acetone  on  tert. -butyl  chloride  and  mag¬ 
nesium.  Hexamethylethane  is  obtained  by  acting  on  magnesium 
methyl  bromide  with  an  ethereal  solution  of  bromopentamethylethane  ; 
the  latter  substance  was  prepared  bypassing  hydrogen  bromide  into  an 
alcoholic  solution  of  the  hydrate  of  pentamethylethanol, 
2CMe3-CMe2-0H,H20. 

Bromopentamethylethane,  CMe3*CMe2Br,  is  a  white  solid  which  gradually 
becomes  faintly  yellow ;  it  melts  and  partially  decomposes  in  a  sealed 
capillary  tube  at  143°.  When  heated  in  an  open  tube  it  volatilises; 
the  substance  has  an  odour  of  camphor,  is  very  slightly  soluble  in 
alcohol,  but  dissolves  readily  in  ether.  P.  H. 

Action  of  Sodium  on  Esters  of  Fatty  Acids.  Preparation  of 
Acyloins  of  the  Type  R*COCH(OH)‘R.  Mechanism  of  the 
Reaction.  Louis  Bouveault  and  Rene  Locquin  (Bull.  Soc.  chim., 
1906,  [iii],  35,  629—633,  633 — 636). — The  first  paper  gives  a  general 
account  of  work  already  dealt  with  in  Abstr.,  1903,  i,  597,  673,  730; 
1904,  i,  213,  642;  1905,  i,  11,  12,  13,  560,  and  suggests  the  general 
name  “acyloins"  for  the  hydroxy  ketones  of  the  type  R'COUH(OH)*R 
produced  in  this  reaction. 

The  yellow  sodium  derivative,  eventually  precipitated  when  ethyl 
acetate  is  treated  with  sodium  by  the  general  method  already  described 
(Abstr.,  1905,  i,  560),  is  converted  by  acetyl  chloride  into  acetyl- 
methylcarbinyl  acetate,  COMe-CHMe-OAc  (van  Reymenant,  Abstr., 
1901,  i,  126),  and  the  diacetyl  derivative  of  butene- 2  :3 -diol, 
OAc'CMeICMe*OAc, 

which  has  a  sp.  gr.  0’950  at  0°/4°  and  boils  at  110 — 115°  under 
29  mm.  pressure.  The  former  is  produced  by  partial  hydrolysis  of  the 
latter.  From  these  reactions  it  appears  that  the  yellow  sodium 
derivative  must  have  the  constitution  ONa*CMeICMe*ONa,  and  that 
the  formation  of  acyloins  from  esters  takes  place  in  the  following 
steps  :  2(R-C02Et)  — >  ONa-CRiCR-ONa  — >  OH-CRiCR-OH  — > 
R-COCHR-OH.  T.  A.  H. 

Acyloins  of  the  Fatty  Series.  Ill  and  IV.  Louis  Bouveault 
and  R.ene  Locquin  (Bull.  Soc.  chim.,  1906,  [iii],  35,  637 — 641, 
641 — 643.  Compare  Abstr.,  1905,  i,  560,572,  and  preceding  abstract). 
— Propioin,  COEt*CHEt*OH,  boils  at  72 — 73°  under  20  mm.  pressure, 
has  sp.  gr.  0  968  at  0°/4°,  and  polymerises  slightly  when  distilled  at 
atmospheric  pressure  (compare  Anderlini,  Abstr.,  1896,  i,  202).  The 
acetyl  derivative  has  a  sp.  gr.  P001  at  0°/4°  and  boils  at  85 — 96°  under 
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17  mm.  pressure.  The  semiccirbazone  forms  small  crystals,  melts  at 
137°,  and  is  readily  soluble  in  water. 

Butyroin,  COPra'CHPra*OH,  boils  at  85°  under  10  mm.  pressure 
(compare  Klinger  and  Schmitz,  Abstr.,  1891,  890).  Its  oxime  (Abstr., 
1905,  i,  572,  and  Miinchmeyer,  Abstr.,  1886,  350),  when  heated  with 
acetic  anhydride,  decomposes  into  butyraldehyde  and  propyl  cyanide. 
The  acetyl  derivative  has  a  sp.  gr.  O' 9807  at  0d/4°  and  boils  at 
117 — 118°  under  21  mm.  pressure.  When  butyroin  is  heated  with 
potassium  hydroxide  in  water,  the  principal  product  is  a  mixture  of 
the  two  stereoisomeric  modifications  of  the  glycol, 
OH-CHPr“‘CHPr“OH. 

The  dipropylglycollic  acid  which  Klinger  and  Schmitz  obtained  from 
their  butyroin  in  this  reaction  was  probably  formed  by  the  action  of 
the  alkali  on  some  dibutyryl  present  in  the  butyroin  used.  A  mixture 
of  butyroin  and  pyruvic  acid  when  heated  yields  butyroin  pyruvate 
and  a  liquid  having  the  properties  of  4-oetanone.  The  former  forms 
with  semicarbazide  a  substance  having  the  composition  of  a  semi* 
carbazone,  less  1  mol.  of  water  (compare  Abstr.,  1905,  i,  572). 
Butyroin  on  heating  with  sulphuric  acid  yields  dibutyroin,  C16H2s02, 
which  is  liquid,  has  sp.  gr.  0‘939,  and  boils  at  155 — 157°  under  12  mm. 
pressure. 

isoButyroin,  COPiP’CHPr^OH,  has  sp.  gr.  0  931  and  boils  at  83° 
under  26  mm.  pressure  (compare  Klinger  and  Basse,  loc.  cit.).  The 
oxime  melts  at  110 — 1110  and  boils  at  137°  under  14  mm.  pressure;  a 
semicarbazone  could  not  be  obtained. 

Hexonoin,  C5Hn-CO*CH(OH)-C5Hn,  has  a  sp.  gr.  0-910  at  0°/4°, 
boils  at  130 — 132°  under  8  mm.  pressure,  and  when  dehydrated  by 
sulphuric  acid  yields  dihexonoin,  which  boils  at  225 — 230°  under 
10  mm.  pressure  (compare  Abstr.,  1905,  i,  561,  573). 

Pivaloin,  CMe3’CO’CH(OH)’CMe3,  prepared  by  the  general  method 
from  methyl  pivalate,  crystallises  from  ether  in  small  needles,  melts 
and  sublimes  at  81°,  and  is  very  stable.  Like  isobutyroin  it  does  not 
yield  a  semicarbazone.  T.  A.  H. 

Hydrogenation  of  Fatty  Acyloins.  Preparation  of  s-Di* 
secondary  Glycols,  Alcohols  of  the  Type  OH*CHR*CH2R,  and 
the  Corresponding  Ketones.  Louis  Bouveault  and  Rene  Locquin 
{Bull.  Soc.  chim.,  1906,  [iii],  35,  643 — 646,646 — 650.  Compare  pre¬ 
ceding  abstracts). — The  reduction  is  effected  by  allowing  an  alcoholic 
solution  of  the  acyloin  to  drop  slowly  into  a  flask  containing  large 
fragments  of  sodium.  The  products  of  the  action  are  (1)  a  mixture  of 
the  two  stereoisomeric  modifications  of  the  symmetric  disecondary 
glycol  of  the  type  OH’OHR'CHR’OH,  and  (2)  a  secondary  alcohol  of 
the  type  CH2R*CHR’OH,  the  former  being  always  produced  in  the 
larger  quantity.  Since  both  these  reduction  products  are  readily  con¬ 
vertible  into  ketones  of  the  type  RCO*CH2R,  the  former  by  heating 
with  dilute  sulphuric  acid  at  180°  in  closed  vessels  and  the  latter  by 
oxidation  with  chromic  acid,  these  reactions  furnish  a  means  of  con¬ 
verting  acyloins  almost  quantitatively  into  these  ketones,  which  the 
authors  suggest  might  be  called  homoacylones,  the  symmetrical 
ketones,  R’COR,  being  known  as  acylones.  The  products  obtained  from 
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butyroin  and  hexonoin  by  these  reactions  are  described  in  Abstr.,  1905, 
i,  573. 

When  the  mixture  of  the  two  stereoisomeric  dodecane-^-diols  are 
treated  with  phosphorus  chloride  or  bromide,  they  furnish  the  two 
corresponding  stereoisomeric  halogen  derivatives.  The  mixture  of 
dichloro-derivatives  boils  at  115 — 135°  under  10  mm.  pressure  and  is 
scarcely  affected  by  zinc  dust  in  presence  of  alcohol,  but  the  mixture  of 
the  dibromo-derivatives,  similarly  obtained,  which  boils  at  145°  under 
10  mm.  pressure,  is  readily  reduced  to  dodecylene, 

C5HnCH:CH*C5Hn. 

The  purest  specimen  of  this  obtained  contained  from  25  to  30  per  cent, 
of  a  saturated  hydrocarbon  and  boiled  at  208 — 209°.  T.  A.  H. 

“  Steric  Hindrance  ”  in  Derivatives  of  Pivaloin.  Louis 
Bouveault  and  Renjs  Locquin  {Bull.  Soc.  chim.,  1906,  [iii],  35, 
655 — 657). — Whilst  the  normal  acyloins  condense  readily  with  semi- 
carbazide,  isobutyroin  does  so  only  with  difficulty  (this  vol.,  i,  783). 
Further,  whilst  hydroxylamine  readily  gives  dioximes  with  the  normal 
a-diketones,  it  reacts  much  less  readily  with  dnsobutyryl.  These 
observations  indicate  that  the  reactivity  of  a  carbonyl  group  is 
lessened  by  the  multiplication  of  methyl  groups  in  its  vicinity.  This 
influence  is  at  its  maximum  in  pivaloin,  CMe3‘CH(OH)*CO*CMe3, 
which  does  not  form  a  semicarbazone  (this  vol.,  i,  783).  Further,  on 
reduction  with  sodium  and  alcohol  it  does  not  yield  the  corresponding 
glycol,  but  only  the  monohydric  alcohol ,  OMe3*CH(OH)*CH2,CMe3, 
which  separates  from  light  petroleum  in  splendid  crystals,  melts  at 
52 — 53°,  boils  at  173 — 174°,  sublimes  readily,  and  is  volatile  in  a 
current  of  steam.  On  oxidation  with  chromic  acid  in  presence  of 
sulphuric  acid,  it  yields  homopivalone,  CMe3*CO-CH2'CMe3,  an  un¬ 
pleasant-smelling  liquid,  which  has  a  sp.  gr.  0’827  at  0°/4°  and  boils 
at  163°.  Even  when  heated  with  hydroxylamine  hydrochloride  and 
zinc  oxide  for  seven  hours,  this  ketone  furnishes  no  oxime  and  similarly 
it  yields  no  semicarbazone. 

Dipivaloyl ,  CMe8  •  CO  •  CO  •  CMes,  obtained  by  dehydrogenating 
pivaloin  by  Sabatier  and  Senderens’  method,  is  a  yellow  liquid,  has 
sp.  gr.  0-895  at  0°/4°,  and  boils  at  70°  under  21  mm.  and  at  169 — 170° 
under  atmospheric  pressure.  When  heated  with  hydroxylamine  hydro¬ 
chloride  and  zinc  oxide  in  great  excess  for  twenty-four  hours,  it  yields 
about  30  per  cent,  of  the  monoxime ,  which  separates  from  light 
petroleum  in  slender  needles  and  melts  at  123°.  T.  A.  H. 

<erL-Pinacolyl  Alcohol.  Maurice  Delacre  [Bull.  Acad.  roy.  Belg 
1906,  281 — 287). — The  alcohol  obtained  by  the  action  of  acetone 
on  isopropyl  bromide  and  magnesium  boils  at  118-8 — 119'6°  and  still 
remains  liquid  at  -15°,  whereas  the  substance  obtained  by  the 
reduction  of  pinacolin  boils  at  120'2 — ^O’O0  and  melts  at  +3’6°;  the 
synthetic  compound  is  also  more  mobile.  P.  H. 

Preparation  of  y-,  8-,  €-,  &c.,  Glycols  and  their  Derivatives 
from  the  Corresponding  Lactones.  Friedrich  W.  Semmler 
( Ber .,  1906,  39,  2851 — 2857). — Good  yields  of  y-,  8-,  &c.,  glycols  are 
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readily  obtained  by  reducing  the  corresponding  lactones  with  sodium 
and  boiling  alcohol.  The  following  glycols  have  been  prepared  by  this 
method.  Pentane-aS-diol  from  y-valerolactone  ;  a  by-product  is  hydr- 

oxyvaleric  acid.  A  glycol,  OH*CMe2‘CH<^Q^^  ^^t>OHMe  or 

OH-CH2-CHMe‘CH<^(^L^>CHMe,  from  the  lactone  of 

pulegenic  acid;  it  distils  at  137 — 140°  under  10  mm.  pressure,  and 
has  nD  1*4715  and  a  sp.  gr.  0*9945  at  20°.  With  concentrated  sulph¬ 
uric  acid,  it  yields  an  oxide,  C10HlgO.  fi^-Dimethyloctane-yO-diol, 
OH-CH2-CH2-CHMe*CH2-CH2*CH(OH)*CHMe2,  boiling  at  147° 
under  10  mm.  pressure,  from  the  lactone  of  c-hydroxy-/2£-dimethyl- 
octoic  acid  (Baeyer,  Abstr.,  1900,  i,  329). 

o -Hydroxydihydrocinnamyl  alcohol ,  OH*C6H4*CH2*CH2*CH2*OH,  a 
liquid  distilling  at  177 — 178°  under  8  mm.  pressure  and  having 
a  sp.  gr.  1*1293  at  20°  and  wD  1*55984,  is  prepared  from  coumarin. 
Its  benzoyl  derivative  melts  at  99 — 100°,  and  with  sulphuric  acid  the 
alcohol  gives  a  good  yield  of  chroman  (Abstr.,  1905,  i,  294). 

The  compound  obtained  by  Czerny  (Abstr.,  1900,  i,  675)  by  the 
action  of  concentrated  sulphuric  acid  on  a-fencholenic  acid  (Cockburn, 
Trans.,  1899,  75,  506)  is  the  lactone  of  a-fencholenic  acid,  and  on 
reduction  yields  the  corresponding  glycol , 

0H-CH2-CMe2-CH<^IJ|^>CMe-0n, 

which  boils  at  158—161°  under  11  mm.  pressure.  With  sulphuric 
acid,  it  yields  an  oxide,  which  is  identical  with  Wallach’s  fenchenol 
(Abstr.,  1895,  i,  381). 

The  lactone  of  /2-fen cholenic  acid,  C10H16O2,  boils  at  116 — 118° 
under  8  mm.  pressure,  has  a  sp.  gr.  1  0343  at  25°,  and  when  reduced 

yields  the  glycol,  OH-CMe2-CH<^2^  5£>CMe*CH2*OH,  boiling 

at  142 — 143°  under  8 — 9  mm.  pressure.  J.  J.  S. 

Action  of  the  Polyhydric  Alcohols  on  Bismuth  Salts  and  the 
Preparation  of  Bismuth  Salts  by  means  of  a  Solution  of 
Mannitol  Bismuth  Nitrate.  Ludwig  Vanino  and  F.  Hartl  {J.  pr. 
Chem.,  1906,  [ii],  74,  142 — 152.  Compare  Vanino  and  Hauser,  Abstr., 
1902,  i,  8). — On  addition  of  much  acetone  to  an  aqueous  solution  of 
mannitol  bismuth  nitrate,  there  is  formed  a  hard  crystalline  compound, 
2Bi(N03)3,C6H1406,  which  is  very  soluble  in  water.  Sorbitol  and 
dulcitol  behave  towards  bismuth  nitrate  in  the  same  manner  as  does 
mannitol.  The  white,  crystalline  precipitate,  Bi(N03)3,C6H14G6,  obtained 
on  addition  of  acetone  to  the  sorbitol  bismuth  nitrate  solution,  is  readily 
soluble  in  water ;  the  similar  precipitate  obtained  from  the  dulcitol 
bismuth  nitrate,  solution  has  the  composition  Bi0'N03,C6H1406.  In 
aqueous  solution  these  three  substances  give  a  blackish-brown  colora¬ 
tion  with  hydrogen  sulphide,  do  not  form  precipitates  with  potassium 
hydroxide,  and  yield  bismuth  oxyiodide  on  addition  of  potassium 
iodide. 

The  following  salts  of  bismuth  are  prepared  by  adding  the  corre¬ 
sponding  free  acids  or  the  sodium  salts  to  the  aqueous  solution  of 
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bismuth  nitrate  and  mannitol ;  a  precipitate  is  not  formed  on  addition 
of  nitric  acid  or  sodium  nitrate. 

Bismuth  salicylate,  (0H,C6H4*C02)3Bi,2H20,  forms  a  thick,  white, 
crystalline  meal,  is  sparingly  soluble  in  alcohol,  and  on  prolonged 
washing  is  converted  into  the  basic  salt, 

(0H*C6H4-C02)2Bi'0H,(0H*CgH4*C02)3Bi,2H20 ; 
the  camphor  ate,  (C10W14O4)3Bi2,C10Hl6O4,  is  obtained  as  a  thick,  white, 
crystalline  meal ;  phthalate,  (C02H'C6H4*C02)3Bi,  crystallises  in  white, 
quadratic  plates,  and  is  not  decomposed  by  potassium  hydroxide ; 
citrate,  0H*C3H4(C02)3Bi,  forms  a  white,  crystalline  precipitate ; 
benzoate ,  (CgHg’COo^Bi,  crystallises  in  white  needles ;  oxalate, 
(C?04)3Bi2,H20,  forms  a  white,  micro-crystalline  precipitate ;  nitrite, 
Bi0*lSI0,|H20,  is  obtained  as  a  yellowish-white  precipitate,  which 
decomposes  above  60°  and  dissolves  readily  in  hydrochloric  acid, 
forming  a  solution  remaining  clear  on  dilution ;  hypophosphite, 
Bi(H2P02)3,  forms  a  white,  crystalline  precipitate,  which  decomposes 
slowly  when  dry,  more  quickly  when  moist,  with  separation  of 
metallic  bismuth  ;  phosphite,  Bi2(HP03)3,3H20,  crystallises  in  white, 
tetragonal  needles  and  is  not  decomposed  by  potassium  hydroxide  ; 
phosphate,  BiP04,3H20,  forms  a  white,  gelatinous  precipitate ;  borate, 
BiB03,2H20,  is  obtained  as  a  white,  fine-granular  precipitate,  and 
does  not  react  with  potassium  hydroxide  or  iodide ;  ferrocyanide, 
Bi4[Fe(CN)fiJ3,2K4Fe(CN)6,  forms  a  yellow,  amorphous  precipitate, 
which  becomes  green  and  crystalline  when  dried,  and  does  not  react 
with  potassium  hydroxide  or  iodide. 

With  the  exceptions  mentioned,  these  bismuth  salts  are  blackened 
by  hydrogen  sulphide  and  are  decomposed  by  potassium  hydroxide  and 
iodide.  G-.  Y. 

Compounds  of  Mercuric  Chloride  and  Alcohols  with  Di- 
cycfopentadiene.  Karl  A.  Hofmann  and  E.  Seiler  {Ber.,  1906,  39, 
3187 — 3190.  Compare  Hofmann  and  Sand,  Abstr,,  1900,  i,  384). — 
The  authors  have  investigated  the  action  of  mercuric  chloride  on 
alcoholic  solutions  of  dicycfopentadiene. 

The  compound  HgCl,C10H12’OMe,  prepared  from  mercuric  chloride, 
methyl  alcohol,  and  di<u/c£opentadiene,  separates  from  a  mixture  of 
methyl  alcohol  and  water  in  faintly  yellow  needles  and  melts  at  133°. 
When  acted  on  by  hydrochloric  acid,  it  regenerates  dicycfopentadiene. 
When  its  solution  in  concentrated  sulphuric  acid  is  warmed,  it  assumes 
a  pink  coloration  with  a  green  fluorescence. 

The  compound  HgCl,C10H12,OEt,  prepared  from  mercuric  chloride, 
ethyl  alcohol,  and  dicycfopentadiene,  crystallises  from  aqueous  alcohol  in 
prisms  and  melts  at  98°.  From  the  stability  of  the  compound  on  long 
exposure  under  diminished  pressure  and  also  at  90°,  as  well  as  from 
the  cryoscopic  determinations  made  in  benzene  solution,  it  is  deduced 
that  the  alcohol  is  not  present  in  the  molecule  as  alcohol  of  crystallisa¬ 
tion.  The  presence  of  an  unsaturated  linking  in  the  molecule  is  shown 
by  the  behaviour  of  the  compound  towards  permanganate. 

The  compound  HgCljG^Hjg'O'OgHjj,  obtained  from  amyl  alcohol, 
mercuric  chloride,  and  dic?/cfopentadiene,  is  a  heavy  oil  and  solidifies  at 
about  -  12°.  A.  McK. 
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Action  of  Hydrogen  Bromide  on  Primary  and  Secondary 
Saturated  Alcohols.  H.  Fournier  [Bull.  Soc.  chim.,  1906,  [iii],35, 
621 — 625). — A  regular  current  of  hydrogen  bromide  may  be  obtained 
by  allowing  bromine  to  fall,  drop  by  drop,  into  toluene  containing 
2  per  cent,  of  its  weight  of  steel  wire.  The  hydrogen  bromide  so 
produced  is  passed  through  a  reflux  condenser,  then  through  a  U-tube 
containing  yellow  phosphorus  and  a  little  water,  and  finally  into  the 
appropriate  alcohol  contained  in  a  flask  fitted  with  a  Vigreux  column, 
leading  to  a  condenser.  The  alcohol  is  at  first  heated  to  within  a  few 
degrees  of  its  boiling  point,  and  eventually  to  such  a  temperature  that 
the  alkyl  bromide  produced  will  just  distil.  The  yield  is  always  about 
70  per  cent. 

The  following  alcohols  have  been  converted  into  the  corresponding 
alkyl  bromides  by  the  above  method  :  ethyl,  propyl,  fsopropyl, 
isobutyl,  n-butyl,  n-amyl,  isoamyl,  and  isohexyl.  The  last  four  alcohols 
were  prepared  by  Grignard  and  Tissier’s  method  (Abstr.,  1902,  i,  198). 

T.  A.  H. 

Organic  Nitrates.  Peter  Klason  and  Tor  Carlson  [Ber.,  1906, 
39,  2752 — 2754). — Assuming  the  peroxide  formula,  OEt'ONO,  for 
ethyl  nitrate  (Baeyer  and  Villiger,  Ber.,  1901,  34,  755  ;  Briihl,  Abstr., 
1898,  ii,  362),  the  formation  of  alkali  nitrate  and  nitrite  on  hydrolysis  can 
be  accounted  for  by  means  of  the  following  reactions:  OEt‘(J*NO  + 
KOH  =  KOO-NO  +  EtOHand  OEfONO  +  KOH  =  KONO  +  OEt-OH. 

The  probable  formation  of  an  alkyl  peroxide  has  been  shown  by  con¬ 
ducting  the  hydrolysis  in  the  presence  of  phenyl  hydrosulphide,  when 
an  appreciable  amount  of  phenyl  disulphide  is  formed,  as  would  be 
expected  from  the  equation  RO*OH  +  2R'*SH  =  R*OH  +  R'2S2  4-  H20. 
The  formation  of  the  disulphide  has  been  proved  with  glyceryl 
trinitrate,  cellulose  nitrate  and  ethyl  nitrate.  J.  J.  S. 

Crystalline  Form  of  Platinichlorides  of  Sulphine  Derivatives. 

Gregori  Aminoff  [Zeit.  Kryst.  Min.,  1906,  42,  379 — 383). — Crystallo¬ 
graphic  details  are  given  respecting  several  substances  prepared  by 
D.  Stromholm  (Abstr.,  1900,  i,  325).  L.  J.  S. 

Preparation  of  the  Chloride  of  Methionic  Acid.  Farben- 
fabriken  voRM.  Friedr.  Bayer  &  Co.  (D.R.-P.  171935). — Although, 
as  shown  by  Kohler  (Abstr.,  1898,  i,  68),  the  action  of  phosphorus 
pentachloride  on  potassium  methionate  leads  to  the  production  of 
chloromethanesulphonic  chloride,  yet  it  has  now  been  found  that 
methionyl  chloride  may  be  prepared  by  treating  free  methionic  acid 
with  the  chlorides  or  oxychloride  of  phosphorus.  The  dry  acid  (100 
parts)  is  gently  warmed  with  240  parts  of  phosphorus  pentachloride, 
the  oxychloride  distilled  off,  and  the  residue  fractionated  under 
diminished  pressure.  Methionyl  chloride,  CH2(S02C1)2,  is  a  colourless 
liquid  boiling  at  135°  under  10  mm.  pressure  ;  it  is  slowly  hydrolysed 
by  water,  and  with  aniline  in  chloroform  solution  it  yields  the  anilide , 
CH2(S02*NHPh)2  ;  this  is  sparingly  soluble  in  water,  but  dissolves 
in  dilute  aqueous  alkalis,  being  reprecipitated  by  acids.  G.  T.  M. 
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Constitution  of  Paris  Green  and  its  Homologues.  Samuel 
Avery  ( J .  Amer.  Chem.  Soc.,  1906,  28,  1155 — 1164). — A  large 
number  of  specimens  of  Paris  green  prepared  in  several  different 
ways,  with  an  excess  of  copper,  excess  of  acetic  acid,  excess  of 
ammonia,  or  with  an  excess  of  any  two  of  these,  were  analysed  and 
found  to  contain  between  57‘3  and  57‘7  per  cent,  of  arsenious  oxide 
[3CuAs204,Cu(C2H302)2  requires  As203  =  58-55  per  cent.].  The 
formic,  propionic,  and  butyric  homologues  were  also  prepared  and 
analysed.  The  results  show  that  these  substances  are  compounds  of 
copper  meta-arsenite  and  a  copper  salt  of  the  organic  acid  combined  in 
a  ratio  which  is  usually  nearly  3:1,  but  sometimes  approaches  2:1. 
Between  these  limits,  the  crystalline  structure  and  colour  do  not  vary 
with  the  composition.  Efforts  were  made  to  obtain  compounds  of  a 
ratio  4  :  1  and  1  : 1  but  without  success.  It  was  found  that  in  a  series 
of  organic  acids,  the  stronger  the  acid,  the  more  nearly  does  the  ratio 
approach  3:1.  Thus  the  formic  acid  compound  is  more  nearly  of  this 
composition  than  the  acetic  acid  compound,  and  the  latter  more  so 
than  the  propionic  homologue.  A  similar  green  compound  can  be 
obtained  with  succinic  acid,  and,  in  general,  such  compounds  may  be 
formed  whenever  an  acid  containing  a  carboxyl  group  yields  a  soluble 
copper  salt  and  does  not  form  complex  ions  with  copper. 

When  Paris  green  of  composition  approximately  3:1  is  boiled  with 
a  large  excess  of  solution  of  arsenious  oxide,  a  product  of  more 
exactly  3  : 1  composition  is  obtained,  but  the  amount  of  arsenic  never 
quite  reaches  that  required  by  the  formula  3CuAs204,Cu(C2H302)2. 
If  the  boiling  is  continued,  the  substance  suddenly  becomes  paler 
in  colour  and  is  converted  into  anhydrous  copper  meta-arsenite.  By 
treating  Paris  green  with  neutral  copper  acetate  solution,  a  brown, 
amorphous  powder  is  obtained  which  contains  a  larger  proportion  of 
copper  than  Paris  green  and  is  always  hydrated.  When  Paris  green 
is  boiled  for  several  hours  with  water,  it  is  gradually  resolved  into  its 
components. 

On  the  addition  of  arsenious  oxide  solution  to  a  solution  of  zinc 
acetate  containing  a  little  free  acetic  acid,  a  white,  granular  precipitate 
is  obtained  which  appears  to  consist  of  zinc  meta-arsenite  crystallised 
with  a  small  quantity  of  zinc  acetate.  The  preparation  of  zinc 
meta-arsenite  is  described.  When  zinc  butyrate  is  substituted  for  the 
acetate,  the  precipitate  obtained  on  adding  arsenious  oxide  may 
contain  as  much  as  10  per  cent,  of  butyric  anhydride,  but  in  this  case 
the  precipitate  contains  a  considerable  quantity  of  zinc  ortho-arsenite. 
It  is  evident,  therefore,  that  the  stronger  acid  has  a  greater  tendency 
to  replace  arsenious  acid  in  the  zinc  compounds  as  well  as  in  those  of 
copper.  E.  G. 


Action  of  Alkali  Carbonates  on  /Sy-Dibromo-aa-dimethyl 
Acids.  Part  I.  Alfred  P.  Courtot  {Bull.  Soc.  chim.,  1906,  [iii], 
35,  657 — 664). — /?y-Dibromo-aa-dimethylbutyric  acid  is  not  reduced 
by  zinc  and  acetic  acid,  but  is  reconverted  into  aa-dimethylvinylaeetic 
acid  (this  vol.,  i,  231).  On  treatment  with  a  dilute  aqueous  solution 
of  potassium  carbonate,  it  yields  /3-bromo-aa-dimethylbutyrolacione, 
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CHBr-OMe, 


CH0 


-0 


^>C0,  which  crystallises  from  light  petroleum  in  groups 

of  colourless  needles,  melts  at  47°,  and  when  boiled  for  two  hours  with 
an  aqueous  solution  of  potassium  carbonate  (2  mols.)  gives  off  carbon 
dioxide  and  yields  dimethylallyl  alcohol ,  CMejICH'CH^OH,  and 
fi-hydroxy-aa-dimethylbutyrolactone.  The  latter  crystallises  in  hygro¬ 
scopic  needles,  melts  at  31°,  and  boils  at  163°  under  15  mm.  pressure. 
The  formation  of  dimethylallyl  alcohol  in  this  reaction  is  assumed  to 
take  place  in  the  following  way :  CHgB^CHBr^CMe.yCOoH  — >■ 
CH2Br  •  CHBr •  CHMe2  — >  OH*CH2*CH:CMe2.  The  alcohol  is  a  sweet¬ 
smelling,  mobile  liquid,  which  boils  at  65°  under  24  mm.  or  at  140° 
under  atmospheric  pressure ;  the  acetate  is  a  liquid  of  pleasant  odour 
and  boils  at  152°;  the  phenyl  carbamate  crystallises  from  a  mixture  of 
ether  and  light  petroleum  in  colourless  needles  and  melts  at  65°.  On 
bromination,  dimethylallyl  alcohol  yields  a/3 dibromo-(5-methylbutyl 
alcohol ,  which  crystallises  from  light  petroleum  in  colourless  needles 
and  melts  at  37 — 38°.  On  oxidation  with  permanganate,  dimethyl¬ 
allyl  alcohol  yields  acetone  and  oxalic  acid. 

When  /3-bromo-aa-dimethylvalerolactone  is  boiled  with  an  aqueous 
solution  of  potassium  carbonate  (2  mols.),  the  products  formed  are  the 
methylpentenol ,  CMe2iCH*CHMe4OH,  an  odorous  liquid,  which  boils 
at  65°  under  38  mm.  pressure,  and  fi-hydroxy-aa-dimethylvalerolactone. 
The  latter,  which  is  the  principal  product  of  the  reaction,  separates 
from  light  petroleum  in  opaque  crystals  and  melts  at  80°. 

The  two  /3y-dibromo-aa-dimethyl  acids  dealt  with  in  the  present 
paper  belong  to  the  type  B,’CHBr*CHBr'CMe2,C02H,  where  R  may 
be  an  alkyl  radicle  or  a  hydrogen  atom.  The  acids  of  the  type 
CH2Br*CRBr*CMe2*C02H,  where  R  may  be  aliphatic  or  aromatic, 
on  treatment  with  alkali  carbonates  yield  a  tertiary  alcohol,  which 
undergoes  dehydration,  so  that  the  final  product  of  the  reaction  is  a 
diethylenic  hydrocarbon.  It  is  suggested  that  this  reaction  takes 
place  in  the  following  steps :  CH2Br'CMeBr*CMeo,C02H  — >- 
CH2Br-CMe(C02H)-CMe2Br  — >  CH9Br-CHMe-CMe9Br 


CH2:CMe-CMe2Br 


CH2:CMe-CMe2-OH  -> 


CH2:CMe-CMe:CH2. 


The  migration  of  a  carboxyl  group,  which  is  assumed  here,  has  been 
observed  to  occur  in  the  action  of  phosphoric  oxide  on  phenyl- 
hydroxy  pi  valic  acid.  T.  A.  H. 


Reaction  between  Silver  Nitrate  and  Organic  Halogen 
Compounds.  Hans  Euler  (Ber.,  1906,  39,  2726 — 2734.  Compare 
J.  Wislicenus,  Abstr.,  1882,  934  ;  Hecht,  Conrad,  and  Bruckner,  ibid., 
1890,  4 ;  Wildermann,  1892,  399  ;  Lobry  de  Bruyn  and  Steger, 
1899,  i,  744,  745,  849  ;  Burke  and  Donnan,  Trans.,  1904,  85,  555). 
— The  reaction  between  monochloroacetic  acid  and  silver  nitrate, 
CH2C1-C02H  +  AgN03  +  H20  =  AgCl  +  0H*CH2*C02H  +  HNOs,in  both 
aqueous  and  45  per  cent,  alcoholic  solution,  is  bimolecular,  and  the 
value  of  K  for  both  solvents  at  80°  is  0’0018.  The  constant  decreases 
to  a  slight  extent  as  the  time  increases,  and  this  is  due  to  the 
formation  of  free  nitric  acid.  The  temperature  coefficient  is  relatively 
high,  as  indicated  by  the  following  numbers  :  1000  K,  0  45  at  65°, 
0*70  at  70°,  and  1-80  at  80°. 
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The  constant  for  the  reaction  between  ethyl  chloroacetate  and  silver 
nitrate  in  45  percent,  alcohol  is  1000  K=  P4  at  85°.  The  constant 
is  considerably  increased  when  sodium  chloroacetate  is  substituted  for 
the  free  acid,  as  indicated  by  the  following  numbers  for  1 000  K. 
Sodium  salt,  1‘7  at  65°,  10‘0  at  80°;  acid,  0’45  at  65°,  1‘80  at 
80°. 

When  sodium  nitrate  is  used,  the  constant  falls  to  about  the  same 
value  as  when  water  alone  is  used.  The  value  1,000  K  for  the 
reaction  between  sodium  hydroxide  solution  and  sodium  chloroacetate 
is  25 '0  at  80°  and  6  0  at  65°,  and  is  increased  by  the  presence  of 
sodium  chloride.  The  reaction  between  bromoacetic  acid  and  silver 
nitrate,  and  also  that  between  sodium  bromoacetate  and  sodium 
hydroxide  solution,  take  place  more  readily  than  in  the  case  of  the 
corresponding  chloro-derivatives.  The  values  for  1000  K  at  65°  are 
bromoacetic  acid  and  silver  nitrate  42,  sodium  bromoacetate  and  sodium 
hydroxide  195,  and  at  35°,  ethyl  bromide  and  silver  nitrate  85,  and 
ethyl  bromide  and  sodium  hydroxide  6-5. 

The  conclusions  that  these  reactions  are  preceded  by  ionisation  and 
the  reactions  measured  are  the  rates  of  ionisation  are  adversely 
criticised,  and  the  view  is  expressed  that  the  reaction  is  due  to  a 
+ 

complex  of  the  type  Ag*C2H5Br.  J.  J.  S. 

Condition  of  Paeudo-acids  in  Aqueous  Solution.  Heinrich 
Ley  and  Arthur  Hantzsch  ( Ber .,  1906,  39,  3149 — 3160). — The 
authors  show  that  pseudo-acids  of  the  class  of  aliphatic  nitro¬ 
compounds,  like  nitromethane,  which  have  practically  a  neutral 
reaction  in  aqueous  solution,  do  actually,  however,  undergo  slight 
electrolytic  dissociation  in  aqueous  solution ;  the  ionisation  in  water  is 
never  equal  to  nothing,  as  was  formerly  erroneously  supposed  by 
Hantzsch  and  his  pupils.  The  dissociation  constant  of  nitromethane, 
as  deduced  from  its  electrical  conductivity  in  aqueous  solution,  is  less 
than  that  of  phenol.  It  is  now  concluded  that  there  are  no  abnormal 
relationships  between  the  affinity  constant  of  nitromethane  and  the 
hydrolysis  of  its  sodium  salt. 

Ethyl  nitroacetate,  NO^CH^COgEt,  is  a  pseudo-acid  with  a  stronger 
tendency  to  ionisation  than  nitromethane.  Its  aqueous  solution  is 
distinctly  acid,  and  it  may  be  sharply  titrated  with  sodium  hydroxide 
and  phenolphthalein.  Determinations  of  its  conductivity  showed  that 
it  was  about  ten  times  as  weak  an  acid  as  acetic  acid.  Solutions  of 
its  alkali  salts  have  a  distinctly  alkaline  reaction  and  are  not  neutral, 
as  was  formerly  supposed. 

Ethyl  nitropropionate,  NQ2’CHMe*C02Et,  prepared  by  converting 
ethyl  nitromalonate  into  ethyl  nitroisosuccinate  and  then  saponifying 
the  latter,  boils  at  80°  under  20  mm.  pressure.  _  Its  sodium  salt 
crystallises  in  needles  and  melts  and  decomposes  at  205°.  Deter¬ 
minations  of  the  electrical  conductivity  of  the  acid  showed  that  in 
strength  it  is  of  about  the  same  order  as  carbonic  acid.  Its  sodium 
salt  has  an  alkaline  reaction  in  aqueous  solution,  and  here  again  there 
was  no  evidence  of  abnormal  hydrolysis. 

Dinitroethane,  which  is  a  stronger  acid  than  the  preceding  nitro- 
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compounds,  also  forms  an  alkali  salt  which  undergoes  appreciable 
hydrolysis,  the  degree  of  which  is  greater  than  that  of  sodium  acetate. 

A.  McK. 

Stability  of  Aqueous  and  Alcoholic  Solutions  of  Acetic 
Anhydride.  Auguste  Lumiere,  Louis  Lumiere,  and  Henri  Barbier 
(Bull.  Soc.  chim.,  1906,  [iii],  35,  625 — 629.  Compare  Abstr.,  1905, 
i,  642). — Five  and  10  per  cent,  solutions  of  the  anhydride  in  cold  water 
were  made  and  set  aside.  From  these  solutions,  equal  aliquot  parts 
were  withdrawn  every  ten  minutes  and  added  to  a  slight  known  excess 
of  aniline,  which  reacted  quantitatively  with  the  residual  anhydride 
to  form  acetanilide.  The  acetic  acid  formed  was  then  estimated  by 
titration  with  normal  sodium  hydroxide  solution  in  presence  of  phenol- 
phthalein.  The  results  are  tabulated  in  the  original,  and  show  that 
the  rate  of  hydration  of  the  anhydride  is  fairly  rapid  at  first  and  then 
decreases.  It  is  also  the  more  rapid  the  greater  the  initial  dilution  of 
the  anhydride  and  the  higher  the  temperature. 

The  alcoholic  solutions  contained  (a)  10  per  cent,  of  the  anhydride 
or  ( b )  alcohol  and  anhydride  in  molecular  proportions,  and  equal 
aliquot  portions  were  withdrawn  at  intervals  of  twenty-four  hours  and 
titrated  with  normal  sodium  hydroxide  solution.  It  was  observed  that 
the  amount  of  solution  necessary  to  neutralise  the  acetic  acid  formed 
was  less  than  the  calculated  quantity,  unless  considerable  quantities  of 
water  were  added  before  titration. 

The  results  are  tabulated  in  the  original,  and  show  that  after  a 
month  esterification  is  incomplete,  even  in  the  solution  initially  con¬ 
taining  anhydride  and  alcohol  in  molecular  proportion.  T.  A.  H. 

Preparation  of  the  Anhydrides  of  Organic  Acids.  Rudolf 
Sommer  (D.R.-P.  171146). — The  anhydrides  of  organic  acids  are 
readily  prepared  by  heating  their  well-dried  salts  with  silicon  fluoride 
when  the  volatile  anhydrides  are  distilled  off  from  the  mixture.  The 
residue,  when  treated  with  sand  and  sulphuric  acid,  furnishes  a  fresh 
supply  of  silicon  fluoride  for  the  Dext  operation.  For  example,  silicon 
fluoride  is  passed  into  anhydrous  sodium  acetate  at  200 — 220°,  the  gas 
is  rapidly  absorbed,  and  as  this  absorption  ceases  the  acetic  anhydride 
begins  to  distil  over;  the  excess  of  silicon  fluoride  is  collected  in 
special  condensing  vessels.  Potassium  benzoate  when  similarly  treated 
yields  benzoic  anhydride,  which  is  extracted  from  the  mixture  with 
petroleum.  G.  T.  M. 

Platinous  Salts  of  Certain  Organic  Acids  containing  Sul¬ 
phur.  Ludwig  Ramberg  ( Zeit .  anorg.  Chem.,  1906,  50,  439 — 445). 
— Platinous  xanthate,  (OEt*CS’S)2Pt,  obtained  by  interaction  of 
potassium  platinochloride  and  potassium  xanthate  in  aqueous  solution, 
occurs  in  flat,  yellow  prisms  melting  at  129 — 130°.  It  is  insoluble  in 
water,  readily  soluble  in  chloroform,  and  has  the  normal  molecular 
weight  in  ethylene  dibromide.  It  does  not  form  additive  compounds 
with  hydrogen  chloride  or  ammonia.  Platinous  ethylthiolacetate , 
(SEt*CH2*0O2)2Pt,  obtaiued  by  interaction  of  potassium  ethylthiol- 
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acetate  and  potassium  platinochloride  in  aqueous  solution,  occurs  in 
very  light  green  crystals.  It  is  very  soluble  in  boiling  water,  partly 
polymerised  in  glacial  acetic  acid  solution,  and  combines  with  1  and 
2  molecules  of  the  halogen  acids  to  form  mono-  and  di-basic  acids 
respectively.  It  also  forms  an  additive  compound  with  ammonia. 
Platinous  phenylthiolacetate,  (SPh*CH2*C!02)2Pt,  obtained  by  interaction 
of  sodium  phenylthiolacetate  and  potassium  platinochloride,  occurs 
in  very  light  green  needles,  melting  with  decomposition  at  225 — 226°. 
It  is  slightly  soluble  in  water,  not  polymerised  in  glacial  acetic  acid, 
forms  acid  additive  compounds  with  the  halogen  acids,  and  with 
ammonia  a  compound  (SPh*CH2*C02)2Pt,4NH3,  which  occurs  in  small 
colourless  or  yellow  crystals.  Platinous  hydrogen  thiodigly collate, 
(C02H*CH2*S*CH2*C02)2Pt,  obtained  by  interaction  of  potassium 
platinochloride  and  potassium  hydrogen  thiodiglycollate  or  of 
platinous  chloride  and  thiolacetic  acid  in  hot  concentrated  aqueous 
solution,  forms  small,  practically  colourless  needles.  This  compound 
is  a  dibasic  acid  ;  its  acid  potassium  salt  occurs  in  small,  green  needles. 

It  is  pointed  out  that  the  xanthate  differs  entirely  in  its  behaviour 
from  the  other  compounds ;  this  is  due  in  all  probability  to  the 
presence  of  two  sulphur  atoms,  one  of  which  is  joined  directly  to 
platinum.  The  investigation  of  the  other  three  salts  and  their 
additive  compounds  is  being  continued.  G.  S. 


Constitution  of  Oleic  Acid  and  the  Action  of  Ozone  on 
Fats.  Ettoke  Molinari  and  E.  Soncini  (Per.,  1906,39,  2735—2744. 
Compare  Harries  and  Thieme,  this  vol.,  i,  227). — The  iodine  number 
192  for  the  unsaturated  acids  obtained  from  pure  linseed  oil  indicates 
the  presence  of  acids  containing  triple  linkings  in  addition  to  olefinic 
acids.  The  unsaturated  acids  readily  combine  with  ozone,  and  the 
“  ozone  number,”  like  the  iodine  number,  is  characteristic  for  each  oil. 


The  number  is  readily  obtained  by  determining  gravimetrically  the 
amount  of  ozone  absorbed  by  a  solution  of  the  oil  in  acetic  acid  or  in 
a  petroleum  of  high  boiling  point. 

A  simple  method  for  the  determination  of  the  amount  of  ozone  in  a 
gaseous  mixture  is  by  absorption  in  olein  and  noting  the  increase  in 
weight. 

Oleic  acid  ozonide,  C18H3405,  is  a  colourless,  transparent,  viscous 
liquid,  heavier  than  water.  It  does  not  absorb  iodine  and  is  stable  up 
to  a  temperature  of  80 — 90°.  When  subjected  to  dry  distillation  it  yields 
a  number  of  products  which  have  not  been  completely  investigated. 
When  warmed  with  aqueous  sodium  hydroxide  it  yields  a  neutral 
product  with  a  pleasant  sharp  odour  and  boiling  at  about  190°.  In 


addition,  four  acids  are  produced,  namely,  w-nonylic  acid,  azealic  acid, 
an  acid,  A.Att  which  yields  a  soluble  calcium  salt  and 

Oxl  ^OxXgJ1^  Ov/gXl 


a-hydroxy-a-octyldecoic  ( hydroxy dioctylacetic )  acid,  0H*C(CgHl7)2*C02H, 


the  calcium  salt  of  which  is  insoluble  in  water.  The  last  acid 


is  a  solid,  waxy  substance  melting  at  about  37°  and  distilling 
at  225°  under  reduced  pressure.  The  acid  C18H3206  is  an  oil  which 
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decomposes  when  distilled  under  reduced  pressure  and  may  be 
oxidised  quantitatively  to  azelaic  acid. 

The  formation  of  these  four  acids  is  in  complete  harmony  with  the 
view  that  the  double  linking  in  the  molecule  of  oleic  acid  is  in  the 
{^-position  (compare  Saytzeff,  Abstr.,  1893,  i,  551 ;  Baruch,  Abstr., 
1894,  i,  170  ;  and  Lewkowitsch,  J.  Soc.  Chem.  Ind.,  1897,  16,  391). 

J.  J.  S. 

Oleic  Acid  Ozonide.  Carl  D.  Harries  and  Carl  Thieme  ( Ber ., 
1906,  39,  2844 — 2846.  Compare  this  vol.,  i,  225  ;  Molinari  and 
Soncini,  preceding  abstract). — The  ozonide  obtained  by  the  action  of 
ozone  on  a  chloroform  solution  of  oleic  acid  has  the  composition 
C18H3406  and  is  termed  oleic  acid  ozonide  peroxide.  When  purified  by 
solution  in  ethyl  acetate  and  precipitation  with  light  petroleum,  it 
forms  a  water-clear,  vitreous  product.  When  washed  with  water  and 
sodium  hydrogen  carbonate  solution,  it  yields  the  normal  ozonide, 
C18H3405,  which  can  also  be  prepared  by  the  action  of  ozone  on  an 
acetic  acid  solution  of  oleic  acid  and  subsequent  precipitation  with 
water  and  washing  with  the  acid  carbonate. 

When  boiled  with  water,  the  peroxide  gives  a  much  more  intense 
hydrogen  peroxide  reaction  than  the  normal  ozonide.  Both  products 
yield  with  water,  azelaic  acid  or  its  half  aldehyde  and  nonylic  acid 
or  the  corresponding  aldehyde.  J.  J.  S. 

Lactonisation  of  «a  -  Dimethyl  -  fiy  -  unsaturated  Acids. 
Edmond  E.  Blaise  and  Alfred  P.  Courtot  (Bull.  Soc.  chim.,  1906, 
[iii],  35,  580 — 588). — When  aa-dimethylvinylacetic  acid  is  dissolved 
in  sulphuric  acid  and  the  solution  is  immediately  poured  into  excess  of 
water  the  principal  product  is  /3-hydroxy-aa-dimethylbutyric  acid,  but 
if  the  solution  be  warmed  trimethylethylene  is  formed.  When  di- 
methylvinylacetic  acid  is  treated  with  hydrobromic  acid,  the  bromine 
atom  is  added  on,  partly  in  the  (3-  and  partly  in  the  y- position,  and 
the  product  on  treatment  with  alkali  carbonates  yields  a  mixture  of 
trimethylethylene  and  aa-dimethylbutyrolactone.  With  hydrogen 
iodide,  the  iodine  atom  takes  the  /2-position  and  the  product  on 
treatment  with  alkali  carbonates  yields  only  trimethylethylene.  The 
latter  boils  at  37 — 38°  3  its  dibromide  melts  at  7°  and  boils  at  57° 
under  14  mm.  pressure. 

aa-Dimethylbutyrolactone  is  a  liquid  with  a  strong  odour,  melts  at 
6°  and  boils  at  84°  under  13  mm.  pressure.  aa-Dimethylvalerolactone, 
obtained  by  dehydrating  dimethylpropenylacetic  acid  [mol.  vol.  (calc.) 
138*9]  with  sulphuric  acid,  or  by  the  action  of  alkali  carbonates  on 
y-iodo-aa-dimethylvaleric  acid,  prepared  by  adding  hydrogen  iodide  to 
dimethylpropenylacetic  acid,  crystallises  from  light  petroleum,  melts 
at  52°,  and  has  the  mol.  vol.  130'44  at  28°  (compare  Blanc,  Abstr., 
1905,  i,  680).  When  heated  during  twelve  hours  at  300°  with  an 
equal  weight  of  potassium  cyanide,  the  lactone  yields  potassium 
y-cyano-aa-dimethylvalerate,  and  this  is  converted  by  hydrochloric 
acid  into  trimethylglutarimide,  which  melts  at  139°  and  sublimes 
readily. 

Dimethylisopropenylacetic  acid,  when  warmed  with  sulphuric  acid, 
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yields  first  hydroxytrimethylbutyric  acid  and  then  tetramethyl- 
ethylene  (Reformatsky  and  Plesconosoff,  Abstr.,  1896,  i,  128). 

fi-Bromo-aafi-trimethylbutyric  acid,  CMe2Br,CMe2,C02H,  obtained 
by  the  action  of  hydrobromic  acid  on  dimethyKsopropenylacetic  acid, 
crystallises  from  a  mixture  of  ether  and  light  petroleum  and  decom¬ 
poses  at  150°.  fi-Iodo-aafi-trimethylbutyric  acid,  obtained  in  an 
analogous  manner,  forms  small  crystals  and  decomposes  at  170°. 
Both  these  halogen  derivatives,  when  treated  with  alkali  carbonates, 
yield  tetramethylethylene.  The  latter  boils  at  72°.  The  dibromide 
separates  from  ether  in  characteristic  quadratic  prisms,  and  melts  and 
decomposes  at  92°. 

Phenyldimethylvinylacetic  acid  is  not  readily  attacked  by  hot  sul¬ 
phuric  acid,  and  the  sole  product  is  phenyl  trimethyl  ethylene.  This  is  a 
mobile  liquid,  boils  at  83°  under  12  mm.  and  at  189°  under  atmos¬ 
pheric  pressure,  yields  oily  products  with  bromine  or  hypochlorous 
acid,  and  on  oxidation  with  permanganate  furnishes  acetone  and 
acetophenone. 

Sulphuric  acid  has  no  action  on  benzyldimethylvinylacetic  acid. 
Hydroxyvinylpivalic  acid,  on  treatment  with  sulphuric  acid,  furnishes 
a  neutral  product,  which  is  not  volatile  under  reduced  pressure  and 
may  be  a  polymerised  diethylenic  hydrocarbon. 

The  foregoing  results  show  that  Fittig’s  rule  for  the  diagnosis  of 
ySy-unsaturated  acids  is  not  quite  generally  applicable.  Acids  of  the 
type  CHRICH*CMe2,C02H  readily  yield  lactones  under  these  con¬ 
ditions,  whilst  acids  of  the  type  CH2I OR •  CMe2*  C02I1  furnish  first  the 
corresponding  hydroxy  pi  valic  acids,  and  these  are  then  decomposed 
into  carbon  dioxide  and  the  unsaturated  hydrocarbons.  Acids  of  this 
class  containing  an  aromatic  nucleus  are  either  unattacked  by  sul¬ 
phuric  acid,  or  yield  a  small  quantity  of  the  corresponding  unsaturated 
hydrocarbon.  T.  A.  H. 

Abnormal  Dehydration  of  Hydroxyalkylpivalic  Esters.  II. 

Edmond  E.  Blaise  and  Alfred  P.  Courtot  {Bull.  Soc.  chim.,  1906, 
[iii],  35,  589 — 600.  Compare  Abstr.,  1905,  i,  853,  and  this  vol.,  i, 
553). — When  ethyl  hydroxy  pi  valate  (ethyl  /3-hy  dr  oxy -aa-d  i  methyl- 
propionate)  is  dehydrated  by  means  of  phosphoric  oxide,  a  mixture  of 
ethyl  tiglate  and  ethyl  angelate  is  produced,  the  former  preponderating. 
A  portion  of  the  ethyl  tiglate  is  attacked  by  the  phosphoric  acid, 
yielding  ethylene  and  tiglic  acid,  whilst  the  ethyl  hydroxypivalate  is 
also  partially  hydrolysed,  and  the  acid  liberated  is  decomposed,  yielding 
hemipolylactide. 

Ethyl  phenylhydroxypivalate  (ethyl  /3-phenyl-aa-dimethylhydr- 
acrylate),  on  treatment  with  phosphoric  oxide,  yields  ethyl  dimethyl- 
atropate  (ethyl  a-phenyl-/3/3-dimethylacrylate)  as  a  principal  product, 
with  small  quantities  of  ethyl  I'sobutyrate,  phenyl  dimethylethylene, 
CMe2!CHPh,  which  boils  at  72°  under  15  mm.  pressure,  and  yields  an 
oily  dibromide ,  and  benzaldehyde  (the  semiearbazide  of  the  latter  melts 
at  235°;  compare  Thiele  and  Stange,  Abstr.,  1895,  i,  251). 

Dimethylatropic  acid,  CMe2!CPh-C02H,  separates  from  warm  alcohol 
in  brilliant  needles  and  melts  at  151°;  the  methyl  ester  forms  prism¬ 
atic  crystals,  melts  at  32°,  and  boils  at  142°  under  26  mm.  pressure ; 
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the  ethyl  ester  is  a  mobile  liquid  and  boils  at  136°  under  17  mm. 
pressure.  When  treated  with  bromine  in  carbon  disulphide,  the  acid 
furnishes  a(3-dibromo-a-phenyl-(5-methylbutyric  acid ,  which  crystallises 
from  light  petroleum  in  needles  and  melts  at  105°.  Ethyl  dimethyl- 
atropate,  on  reduction  with  sodium,  yields  a  -phenyl- fi-methylbutyl 
alcohol,  CHMe2,CHPh*CH2*OH,  a  viscous  liquid  with  a  thyme-like 
odour,  and  boiling  at  127°  under  15  mm.  pressure;  the  acetate  is  a 
mobile,  pleasant-smelling  liquid,  and  boils  at  134°  under  15  mm.  pres¬ 
sure.  On  oxidation  with  permanganate  in  presence  of  potassium 
hydrogen  carbonate,  dimethylatropic  acid  yields  acetone  and  a  mixture 
of  beuzoic  and  phenylglycollic  acids. 

Ethyl  dimethyltropate  is  obtained,  together  with  some  ethyl- 
aa-diphenylsuccinate,  by  condensing  acetone  with  ethyl  phenylbromo- 
acetate  in  presence  of  zinc.  It  is  a  viscous  liquid  and  boils  at  152° 
under  19  mm.  pressure.  On  hydrolysis  with  potassium  hydroxide  in 
alcohol,  it  furnishes  no  dimethyltropic  acid,  but  only  acetone  and 
phenylacetic  acid,  and  on  treatment  with  phosphoric  oxide  yields  ethyl 
dimethylatropate,  identical  with  that  obtained  by  the  dehydration  of 
ethyl  phenylhydroxypivalate  (see  above). 

When  benzophenone  is  condensed  with  ethyl  bromoisobutyrate,  a 
very  small  quantity  of  ethyl  fi-hydroxy-fifi-diphenylpivalate, 

0H*CPh2-CMe2-C02Et, 

is  formed.  This  crystallises  from  light  petroleum  in  superb  needles 
and  melts  at  101°. 

Ethyl  benzoylisobulyrate,  CMe.2Bz*C02Et,  obtained  by  condensing 
benzonitrile  with  ethyl  bromotsobutyrate  in  presence  of  zinc  (Abstr., 
1901,  i,  252),  is  a  slightly  mobile  liquid  and  boils  at  152°  under  20 
mm.  pressure.  When  condensed  with  bromobenzene  in  presence  of 
zinc,  no  ethyl  diphenylhydroxypivalate  is  formed. 

Benzophenone  semicarbazone  crystallises  from  warm  alcohol  in  small 
needles  and  melts  at  167°.  T.  A.  H. 

A  New  Case  of  Tautomerism.  Ludwig  Ivnorr  and  William 
Hicks  ( Ber .,  1906,  39,  3255 — 3257). — Ethyl  thioacetoacetate  (com¬ 
pare  Buchka,  Abstr.,  1890,  28;  Michaelis  and  Philipps,  ibid.,  582)  in 
alcoholic  or  benzene  solution  is  converted  rapidly  into  the  enolic 
isomeride,  S[C(C02Et)ICMe’0H]2,  which  is  obtained  best  by  keeping 
overnight  an  ethereal  solution  of  the  ester  containing  a  trace  of  sodium 
hydroxide.  It  is  a  transparent  oil  which  passes,  slowly  of  itself, 
rapidly  by  shaking  with  sodium  carbonate  solution,  into  the  solid 
ketonic  modification.  C.  S. 

Anhydrides  of  Dibasic  Acids.  Gerardus  L.  Yoerman  (Bull. 
Soc.  chirn.,  1906,  [iii],  35,  665 — 666). — It  is  stated  that  Blaise  and 
Houillon  in  a  note  recently  published  (Bull.  Soc.  chim.,  1906,  [iii],  35, 
199)  have  given  the  impression  that  the  author’s  work  (Abstr.,  1904, 
i,  287 ;  1905,  i,  13)  on  the  molecular  weights  of  the  anhydrides  of  the 
dibasic  acids  showed  that  these  substances  were  unimolecular,  whereas 
it  was  shown  that,  although  cryoscopic  determinations  in  phenol  gave 
normal  results,  ebullioscopic  measurements  in  acetone  gave  results 
indicating  that  the  anhydrides  of  the  acids  above  adipic  acid  are 
polymerised.  T.  A.  H. 
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Anhydrides  of  Dibasic  Acids.  Edmond  E.  Blaise  (Bull.  Soc. 
chirn.,  1906,  [iii],  35,  666). — A  reply  to  Voerman  (see  preceding 
abstract),  in  which  a  detailed  consideration  of  the  latter’s  results 
is  promised  in  a  forthcoming  paper  on  the  anhydrides  of  dibasic  acids. 

T.  A.  H. 

Decomposition  of  Malonic  Ester  Chloride.  Hermann  Leuchs 
( Ber .,  1906,  39,  2641 — 2643). — The  author  has  shown  previously  that 
when  carbethoxyglycyl  chloride  is  heated,  it  forms  glycinecarboxylic 
anhydride  with  elimination  of  methyl  chloride  (this  vol.,  i,  236). 
Ethyl  malonate  chloride  has  now  been  studied  from  the  same 
standpoint. 

When  ethyl  malonate  chloride  was  heated  for  one  hour  at  125 — 130°, 
hydrogen  chloride  was  evolved,  but  there  was  no  evidence  of  the 
formation  of  ethyl  chloride.  The  residue  yielded  the  compound 
C13H1208,  which  separated  from  methyl  alcohol  in  yellow  prisms  and 
melted  at  170  — 180°  (corr.).  A  determination  of  its  molecular  weight 
by  the  cryoscopic  method  in  benzene  solution  gave  a  value  correspond¬ 
ing  with  the  formula  quoted. 

From  methyl  malonate  chloride,  the  corresponding  methyl  compound , 
cuh808,  is  formed  in  an  analogous  manner.  It  melts  at  184 — 185° 
(corr.),  and  is  similar  in  behaviour  to  the  ethyl  compound. 

A.  McK. 

Halogenated  Aliphatic  Acids.  II.  Wilhelm  Lossen  (Annalen, 
1906,  348,  261 — 346.  Compare  Abstr.,  1893,  i,  142,  and  this  vol., 
i,  59). — [With  Erich  Mendthal.] — The  velocity  of  the  conversion  of 
bromosuccinic  acid  into  fumaric  acid  in  the  presence  of  water  and  at 
various  concentrations  (1 — 3  mol.  proportions)  has  been  investigated. 
The  reaction  is  greatly  accelerated  by  the  presence  of  an  alkali 
hydroxide,  even  when  the  solution  remained  acid  after  the  addition  of 
1  mol.  of  the  base.  From  a  consideration  of  the  possible  configurations 
of  the  salts  of  bromosuccinic  acid,  it  is  concluded  that  the  sodium 
hydrogen  salt  alone  undergoes  this  decomposition. 

[With  Walther  Bergau.] — Tribromosuccinic  acid,  prepared  by  a 
modification  of  Petri’s  method  (Abstr.,  1879,  373),  crystallises  in  plates 
melting  at  136°  and  is  not  hygroscopic  ;  its  aniline  salt,  prepared  by 
mixing  the  ethereal  or  alcoholic  solutions  of  its  constituents,  crystal¬ 
lises  in  prisms.  An  aqueous  solution  of  the  acid  is  decomposed 
quantitatively  into  dibromoacrylic  acid,  carbon  dioxide,  and  hydrogen 
bromide.  One  hundred  parts  of  a  saturated  solution  of  dibromo¬ 
acrylic  acid  at  90°  contains  8'2  parts  of  the  acid. 

When  tribromosuccinic  acid  is  treated  with  potassium  hydroxide,  it 
is  converted  quantitatively  into  dibromomaleic  acid,  provided  that 
3  mols.  of  the  base  are  used  for  each  mol.  of  the  acid.  On  allowing 
gaseous  ammonia  to  come  in  contact  with  a  highly  concentrated 
aqueous  solution  of  tribromosuccinic  acid,  dibromomaleic  acid  is  also 
produced,  but  if  the  acid  is  treated  with  strong  aqueous  ammonia, 
bromofumaric  acid  is  formed.  If  a  solution  of  tribromosuccinic  acid 
in  benzene  is  boiled,  dibromomaleic  acid  is  alone  formed,  a  fact  which 
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is  not  in  agreement  either  with  Wislicenus’s  expei’imental  results 
or  his  theoretical  views. 

[With  Walther  Sciiork  and  Max  Niehrenheim.] — Chloromcilic 
acid,  C02H,CHC1‘CH(0H)*C02H,  is  readily  prepared  from  either 
sodium  maleate  or  fumarate  by  adding  chlorine  water  to  the  aqueous 
solution  of  the  salt:  C4H204Na2  4-  Cl2  4-  H20  =  C4H405ClNa  4-  NaCl. 
The  acid  crystallises  in  monoclinic  needles  [«  :  b  :  c  =  1‘387  :  1  :  O84904  ; 
/3  =  65°41']  melting  at  143°  and  decomposing  at  a  somewhat 
higher  temperature.  The  sodium  and  silver  salts  are  anhydrous,  whilst 
the  barium  salt  crystallises  with  3H20,  and  the  lead  salt  with  2H20. 
The  methyl  ester  is  an  oily  liquid.  When  subjected  to  dry  distillation, 
chloromalic  acid  is  mainly  converted  into  ehloromaleic  acid,  the  same 
compound  being  also  formed  on  heating  the  acid  with  a  saturated 
solution  of  hydrochloric  acid  under  pressure.  On  reduction  with 
a  zinc  platinum  couple  in  aqueous  solution,  malic  acid  is  formed. 
When  the  aqueous  solution  is  boiled,  carbon  dioxide,  aldehyde,  and 
hydrochloric  and  tartaric  acids  are  produced,  the  rate  of  the  decom¬ 
position  increasing  with  the  dilution  :  C4H505C1  +  H20  =  C4H606  +  HC1 ; 
04H505C1  =  C2H40  +  C02  +  HC1.  A  similar  decomposition  occurs  when 
potassium  hydrogen  chloromalate  is  boiled  in  aqueous  solution. 
The  normal  salt  decomposes  in  a  similar  manner,  but  the  main  reaction 
is  the  formation  of  aldehyde  and  carbon  dioxide.  When  boiled  with 
an  excess  (3  mols.)  of  W-potassium  hydroxide,  a  reaction  takes  place 
quantitatively  according  to  the  following  equation  :  C4H505C1  -4 
3KOH  =  C4H4OtiK0  +  KC1  4-  3H20,  fumarylglycidic  acid , 

ch-co2h 

^ch-co2h’ 

being  produced. 

[With  Hans  Dueck  and  Max  Leopold.] — Bromomalic  acid, 
C02H*CHBr-CH(0H)-C02H, 

is  prepared  by  the  action  of  bromine  water  on  an  alkaline  solution  of 
fumaric  acid  ;  the  acid  forms  monoclinic  crystals,  isomorphous  with 
chloromalic  acid  and  melting  at  132 — 134°.  The  sodium  salt  is 
anhydrous  and  decomposes  at  100°;  the  barium  salt  crystallises  with 
3  and  4H20,  whilst  the  lead  and  silver  salts  are  anhydrous.  When 
subjected  to  dry  distillation,  carbon  dioxide,  hydrogen  bromide,  and 
bromomaleic  acid  are  formed.  If  the  aqueous  solution  is  boiled,  carbon 
dioxide,  aldehyde,  and  hydrobromic  and  racemic  acids  are  produced, 
whilst,  as  in  the  case  of  chloromalic  acid,  the  action  of  sodium  hydr¬ 
oxide  leads  quantitatively  to  the  formation  of  fumarylglycidic  acid. 
When  an  attempt  was  made  to  prepare  this  acid  from  barium  maleate, 
a  bromomalic  acid  was  obtained,  which  crystallised  with  H20  and 
melted  at  63 — 65°;  its  salts  are  identical  with  those  of  the  anhydrous 
acid,  and  on  melting  it  yields  the  crystals  of  the  latter.  If  a  solution 
of  molecular  proportions  of  the  anhydrous  acid  and  water  are  made  in 
ether  or  chloroform,  the  anhydrous  acid  crystallises  out  on  evapora¬ 
tion,  but  if  the  solution  is  sown  with  a  crystal  of  the  hydrated  acid, 
the  latter  separates.  The  decomposition  of  the  hydrated  acid  in  water 
is  similar  to  that  of  the  anhydrous,  but  it  was  found  that  mesotartarie 
acid  was  formed  at  the  same  time  as  racemic  acid.  The  barium  salts 
of  both  acids  behaved  in  a  similar  manner  when  their  solutions  were 

VOL.  XC.  i.  3  i 


798 


ABSTRACTS  OP  CHEMICAL  PAPERS. 


boiled.  Both  acids  were  converted  into  fumarylglycidic  acid  with 
equal  ease. 

[With  Walther  Schorr,  Max  Niehrenheim,  Hans  Dueck,  and 
Max  Leopold.] — Fumarylglycidic  acid,  prepared  either  from  chloro-  or 
bromo-malic  acid,  forms  prismatic  crystals  melting  at  203°  ;  its  sodium 
salt,  C4H305iNa,H20,  crystallises  in  plates,  the  calcium,  barium,  and  the 
lead  salts  each  crystallise  with  2H20,  whilst  the  silver  salt  is  anhydrous 

and  explosive.  The  methyl  ester,  r-Q2^  >PrePared  from  the  silver 

salt  and  methyl  iodide,  ciystallises  in  needles  melting  at  73°,  and  reacts 
neither  with  acetyl  chloride  nor  with  phenylcarbimide ;  hence  no 
hydroxyl  group  is  present.  The  acid  chloride,  prepared  from  the  acid  and 
phosphoi  us  pentachloiide,  forms  scaly  crystals  meltirg  at  53°  and  boiling 
at  90- — 93°  under  40  mm.  pressuie.  The  diphenyl  ester,  C2H20(C02Ph)2, 
prepared  from  the  acid  chloride  and  phenol,  forms  crystals  melting  at 
133°.  The  amide,  C2I120(C0‘NH2)2,  prepared  from  the  methyl  ester 
and  alcoholic  ammonia,  is  a  microcrystalline  solid  melting  and  decom¬ 
posing  at  225°. 

On  boiling  the  fumarylglycidic  acid  with  water,  carbon  dioxide, 
aldehyde,  and  racemic  and  mesotartaric  acids  are  formed.  Concen¬ 
trated  hydrochloric  and  hydrobromic  acids  convert  the  acid  into  the 
corresponding  halogen  malic  acids;  with  ammonia,  it  combines  to 
form  aminomalic  acid. 


[With  Erich  Mendtiial.] — When  aqueous  solutions  of  bromo- 
fumaric  or  bromomaleic  acids  are  boiled,  they  are  decomposed  into 
carbon  dioxide,  aldehyde,  and  propargylic  acid.  A  similar  decom¬ 
position  occurs  if  the  normal  sodium  or  sodium  hydrogen  salts  are 
heated  in  aqueous  solution,  but  in  the  presence  of  excess  of  alkali 
hydroxide,  on  the  other  hand,  acetylenedicarboxylic  acid  is  the  main 
product,  a  portion  afterwards  decomposing  into  propargylic  acid. 
Under  all  conditions,  bromofumaric  acid  decomposes  more  rapidly  than 
bromomaleic  acid  ;  the  normal  salts  decompose  most  readily,  whilst  the 
free  acids  and  the  hydrogen  salts  are  relatively  stable. 

On  reducing  either  of  the  acids  with  sodium  amalgam  or  with  zinc, 
fumaric  and  succinic  acids  are  produced. 

[With  Adolf  Treibich.]  — Anhydrous  acetylenedicarboxylic  acid  is 
prepared  by  treating  the  ethereal  solution  of  the  hydrated  acid  with 
calcium  chkride.  When  a  concentiated  aqueous  solution  of  the  acid 
is  treated  with  the  calculated  quantity  of  bromine  vapour,  it  is  con¬ 
verted  quantitatively  into  dibromofumaric  acid  together  with  a  small 
quantity  of  dibrcmomaleic  acid.  Acttylenedicarboxylic  acid  is  easily 
oxidised  by  permanganate  to  oxalic  acid  and  carbon  dioxide. 

The  action  of  bromine  on  a  dilute  aqueous  solution  of  acetylenedi¬ 
carboxylic  acid  is  very  complicated,  and  is  represented  by  the  follow¬ 
ing  equations:  04H204  +  4H20 -t- 5Br2  =  4C02  +  lOHBr  ;  C4H204  + 
4H20  +  3  Br2  =  2C2H204  +  6HBr ;  C4II204  +  HBr  =  C4H304Br ;  C4H204  + 
Br„  =  C4H204Br2. 

[With  Walther  Bergau.] — The  action  of  chlorine  on  acetylenedi¬ 
carboxylic  acid  and  of  chlorine  or  bromine  on  sodium  acetylenedicarb- 
oxylate  was  investigated  under  various  conditions,  but  in  no  case  was 
a  simple  reaction  observed.  K.  J.  P.  0. 
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Preparation  of  Peroxide  Acids  from  the  Anhydrides  of  Di¬ 
basic  Acids.  Frederick  Steains  &  Co.  (D.R.-P.  170727). — Peroxide 
acids  having  pronounced  antiseptic  and  germicidal  properties  are  pro¬ 
duced  on  shaking  the  anhydrides  of  the  dibasic  acids  with  a  dilute 
aqueous  solution  of  hydrogen  peroxide  until  a  precipitate  is  produced. 
Peroxide-phthalic  acid,  a  substance  already  described,  can  be  prepared 
in  this  way,  and  the  reaction  takes  place  equally  readily  with  succinic 
and  glutaric  anhydrides. 

Peroxide  succinic  acid ,  02(C0*CH2*CH2*C02H)2,  separates  in  colour¬ 
less  tabular  crystals  slightly  soluble  in  water,  alcohol,  ethyl  acetate, 
acetic  acid,  or  ether,  and  insoluble  in  chloroform  or  benzene.  Water 
slowly  hydrolyses  it,  yielding  molecular  proportions  of  succinic  acid  and 
succinic  peracid,  C02H*CH2*CH2*C0*0,0H. 

Peroxide  glutaric  acid ,  02(C0‘CH2,CH2,CH2*C02H)2,  is  prepared 
similarly  by  shaking  glutaric  anhydride  for  half  an  hour  with  7  '8  per 
cent,  aqueous  hydrogen  peroxide  at  30°.  G.  T.  M. 


Solubility  of  Alkaline  Earth  Malates  in  Water.  H.  Cantoni 
and  M.  Basadonna  ( Bull .  Soc.  chim.,  1906,  [iii],  35,  727 — 737.  Com¬ 
pare  Abstr.,  1904,  i,  142). — Strontium  malate  is  the  most  soluble  of  the 
three  salts  and  its  solubility  increases  greatly  with  rise  of  temperature. 
The  least  soluble  salt  is  calcium  malate,  and  its  solubility  diminishes 
as  the  temperature  is  increased.  The  solubility  of  barium  malate  is 
intermediate  between  that  of  the  calcium  and  strontium  salts  and 
increases  very  slightly  with  rise  of  temperature.  The  experimental 
results  are  tabulated  in  detail  in  the  original,  which  also  gives  a 
number  of  solubility  curves  for  the  three  salts,  and  details  of  the 
methods  employed  in  conducting  the  experiments  and  in  estimating 
malic  acid.  T.  A.  H. 


Increase  and  Reversal  of  Rotation.  I.  Complex  Molybdyl  and 
Tungstyl  Malates.  Hermann  Grossmann  and  Heinz  Potter  ( Zeit . 
jdtysikal.  Chem.,  1906,  56,  577 — 604.  Compare  this  vol.,  ii,  211  ;  also 
Itzig,  Abstr.,  1901,  i,  580). — The  rotatory  power  of  solutions  contain* 
ing  malic  acid  and  ammonium  molybdate,  sodium  molybdate,  or  sodium 
tungstate  varies  often  in  a  peculiar  manner  when  the  concentration 
and  the  temperature  are  altered.  The  authors  have  made  an  extensive 
study  of  these  variations,  their  measurements  covering  the  following 
molecular  combinations:  (1)  1  mol.  C4H6O5  +  0'5  mol.  (NH4)2Mo04 
(compare  Grossmann  and  Potter,  Abstr.,  1904,  ii,  153);  (2)  1  mol. 
C4H6O5  +  0-5  mol.  Na2Mo04 ;  (3)  1  mol.  C4H605+  1  mol.  Na2Mo04; 
(4)  1  mol.  C4H605  +  P5  mols.  Na2Mo04  ;  (5)  1  mol.  C4H^05  +  2  mols. 
Na2Mo04 ;  (6)  1  mol.  C4H605  +  4  mols.  Na2Mo04 ;  (7)  1  mol. 
C4H605+  1  mol.  Na2Mo04+  1  mol.  MoOs  ;  (8)  1  mol.  C4H6O6  +  0'5  mol. 
Na2WG4;  (9)  1  mol.  C4H605  +  1  mol.  Na2WC4  ;  (10)  1  mol.  C4H605  +  P5 
mols.  Na2W04  ;  (1 1)  1  mol.  C4H605  +  2  mols.  Na.2W04.  The  observations 
indicate  that  the  peculiar  variations  of  rotation  are  in  some  cases  due 
to  the  formation  of  molybdyl  and  tungstyl  dimalates,  which  are  highly 
active  complexes  and  are  but  slightly  affected  by  changes  of  eoncentra- 
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tion  and  temperature.  In  other  cases  molybdyl  and  tungstyl  malates 
are  formed,  the  formulae  of  the  complexes  being  probably 
C02Na-CH2-CH(OH)-CO*0-MoOo*ONa  and 
C02Na-CH2-CH(0H)*C0-0-W02-0Na. 

The  rotation  of  the  molybdyl  malate  is  at  the  ordinary  temperature  but 
little  affected  by  change  of  concentration,  but  with  rise  of  temperature 
it  decreases  regularly  and  markedly  at  all  concentrations.  In  the  case 
of  the  tungstyl  malate,  dilution  and  rise  of  temperature  both  produce  a 
marked  increase  in  rotation.  When  1  molecule  of  malic  acid  is  mixed 
with  more  than  1  molecule  of  sodium  molybdate  or  tungstate,  complexes 
are  formed,  which  are  sometimes  dextrorotatory,  sometimes Isevorotatory, 
and  which  are  very  sensitive  to  changes  of  concentration  and  tempera¬ 
ture.  The  molybdyl  complexes  of  this  kind  appear  to  be  completely 
resolved  at  high  dilution  into  the  1  : 1  salt  and  inactive  sodium  molyb¬ 
date  :  this  splitting  up  of  the  higher  complex  is  not  quite  so  definite 
in  the  case  of  the  tungstyl  compounds.  That  so  many  cases  of 
maxima,  minima,  and  reversal  of  rotation  have  been  observed  by  the 
authors  is  probably  due  to  the  formation  in  the  concentrated  solutions 
of  slightly  stable  additive  products,  characterised  by  rotations  of 
opposite  sign.  J.  C.  P. 

Preparation  of  Mercury  Cholates.  J.  D.  Riedel  (D.R.-P. 
171485). — Mercury  cholates  are  not  easily  obtained  by  the  double 
decomposition  between  cholic  acid  and  the  inorganic  mercury  salts,  for 
in  these  cases  the  product  is  either  colloidal  or  contains  excess  of  the 
corresponding  mercury  oxide.  Either  mercurous  or  mercuric  cholate 
may,  however,  be  produced  readily  by  employing  the  mercury 
salt  of  an  organic  acid  such  as  acetic  acid.  A  5  to  10  per  cent,  aqueous 
solution  of  a  soluble  cholate  is  introduced,  with  vigorous  stirring,  into 
a  solution  of  mercurous  or  mercuric  acetate,  when  the  corresponding 
mercury  salt  is  deposited  as  a  yellowish-white  precipitate  which  can  be 
readily  collected  and  dried. 

Mercurous  cholate ,  C24H3905Hg,  is  a  yellowish-white,  insoluble 
powder,  decomposed  by  alkalis  or  alcohol.  Mercuric  cholate, 
(C24H3905)2Hg,  is  similar  in  appearance,  but  rather  more  soluble, 
particularly  in  acidified  water  or  in  aqueous  solutions  of  sodium  or 
potassium  chloride  ;  it  is  also  decomposed  by  alcohol.  G.  T.  M. 

New  Derivatives  of  8-Ketonic  Acids.  Icilio  Guareschi  ( Atti 
B.  Accad.  Sci.  Torino,  1906,  41,  842 — 861.  Compare  Abstr.,  1898, 
i,  274;  1900,  i,  52,  111;  1901,  i,  341,  630;  1902,  i,  819;  1903,  i, 
736  ;  1905,  i,  821). — The  interaction  of  molecular  proportions  of  ethyl 
acetoacetate,  ethyl  cyanoacetate,  and  n-butaldehyde  in  presence  of 
ammonia  yields  the  ammonium  derivative  of  propyldicyanodioxy- 
pyridine  (Abstr.,  1902,  i,  819)  and  y-carbethoxy-y-acetyl-fi-propyl- 
butyronitrile-a-amide,  C02Et'CHAc'CHPr*CH(CN)*C0'NII2,  which 
crystallises  from  water  in  shining,  colourless  prisms,  melts  at 
205 — 206°,  and  dissolves  in  alcohol  or  acetic  acid.  It  has  a  neutral 
reaction,  does  not  absorb  bromine  and  is  soluble  in  sodium  hydroxide 
solution  with  evolution  of  ammonia.  When  heated  with  excess  of 
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barium  hydroxide  solution,  it  yields  2  mols.  of  ammonia  and 
y-carbethoxy-y-acetyl-/3-propylbutyric  acid  (?),  which  forms  a  soluble 
barium  salt.  On  heating  with  hydrochloric  acid  of  sp.  gr.  1*19,  it  yields 
y-carbethoxy-y-acetyl-(5-propylbutyronitrile, 

C02EfCHAc*CHPr*CH2*CN, 

which  crystallises  from  water  in  long,  colourless  needles,  or  from 
alcohol  in  prisms,  melts  at  125 — 126°,  has  a  neutral  reaction,  and 
reduces  pei’manganate.  When  heated  with  60  per  cent,  sulphuric  acid, 
it  gives  y-carbethoxy-y-acetyl-/3-propylbutyrie  acid  (V). 

If  the  ethyl  acetoacetate  employed  in  the  above  reaction  is  replaced 
by  the  corresponding  methyl  ester,  there  is  obtained  y-carbmeihoxy-y- 
acetyl-/3-propylbulyroniirile-a-amide, 

C02Me*CHAc*CHPr*CH(CN)*C0*NH2, 
which  separates  from  water  in  crystals  melting  at  248 — 249°. 

When  mixed  in  molecular  proportions,  propaldehyde,  ethyl  aceto¬ 
acetate,  and  ethyl  cyanoacetate  in  presence  of  ammonia  yield  (1)  the 
ammonium  derivative  of  dicyanodioxyethylpyridine,  (2)  a  compound 

which  is  probably  NH<T^q  and  (3)  y -carbethoxy- 

y-acetyl-fi-ethylbutyronitrile-a-amide , 

C02Et*CHAc*CHEfCH(CN)*C0*NH2, 
which  separates  from  water  in  crystals  melting  at  199 — 200°,  and,  on 
boiling  with  hydrochloric  acid,  yields  y-carbethoxy-y-acetyl-fi-ethylbutyro- 
nitrile  (1),  C02Et*CHAc*CHEt*CH2*CN,  crystallising  from  water  in 
long  needles  melting  at  92 — 94°,  and  dissolving  in  ether  or  alcohol. 

Acetaldehyde,  ethyl  acetoacetate,  ethyl  cyanoacetate  and  ammonia 
yield  methyldicyanoglutaconimide,  ethyl  hydrocollidinedicarboxylate, 
and  y-carbethoxy-y-acetyl-fi-methylbutyronitrile-a-amide, 
C02Et*CHAc*CHMe*CH(CN)*C0*NH2, 
which  melts  at  212 — 213°  and  is  soluble  in  alcohol  or  water. 

y-Carbethoxy-y-acetyl-(5-phenylbutyronitrile-o.-amide, 
C02Et*CHAc*CHPh*CH(CN)*C0*NH2, 
obtained  with  other  products  by  the  interaction  of  benzaldehyde, 
ethyl  acetoacetate,  methyl  or  ethyl  cyanoacetate,  and  ammonia, 
crystallises  from  alcohol  in  shining,  acicular  prisms  melting  at 
225 — 226°  and  exhibits  characters  resembling  those  of  the  correspond¬ 
ing  compounds  prepared  from  aliphatic  aldehydes.  When  heated  with 
hydrochloric  acid  of  sp.  gr.  1*19  in  presence  of  alcohol,  it  yields 
y-ccirbelhoxy-y-acetyl-fi-phenylbutyronitrile,  which  melts  at  152 — 154° 
and  is  soluble  in  ether. 

y-Carbmethoxy-y  acetyl- fi-phenylbutyronitrile-a.-amide, 
C02Me*CHAc*CHPh*CH(CN)*C0*NH2, 
forms  heavy,  colourless  crystals  melting  at  234 — 235°  and  dissolves  in 
water  or  alcohol. 

The  interaction  of  formaldehyde,  ethyl  acetoacetate,  and  ethyl 
cyanoacetate  in  presence  of  ammonia  yields  only  a  small  proportion  of 
y-carbethoxy-y-acetylbutyronitrile-a-amide, 

C02EfCHAc*CH2*CH(CN)*C0*NH2, 
which  crystallises  in  short,  heavy  prisms  melting  at  178 — 180°,  the 
main  product  being  a  dicyano-pyridine  derivative.  T.  H.  P. 
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Synthetical  Experiments  with  d-G-luconic  Acid.  II.  Carl 
Paal  and  Franz  Hornstein  (Ber.,  1906,  39,  2823 — 2827.  Compare 
this  vol.,  i,  400). — The  lactone  of  tetra-acetyl-cZ-gluoonie  acid  is 
obtained  as  a  transparent,  faintly  yellow-coloured,  gummy  mass,  giving 
correct  results  on  analysis  if  care  be  taken  to  avoid  the  use  of  alcohol 
in  isolating  it.  It  is  sparingly  soluble  in  hot  water  and  in  benzene 
solution  has  [a]D  +  70-86°  at  21°.  The  experimental  methods  have 
been  improved  so  as  to  prepare  1  :  1 -diphenyl-d-sorbitol  in  a  crystalline 
form  melting  at  157 — 160°;  the  cold  supersaturated  solutions  in 
water  and  alcohol  have  [a]D  +  71*25° and  +  74‘75°  respectively  at  25°. 

E.  F.  A. 

Synthetical  Experiments  with  cf-Galactonic  Acid.  Carl 
Paal  and  Erich  Weidenkaff  (Ber.,  1906,  39,  2827 — 2833.  See 
preceding  abstract). — Tetra-acetyl-d-galactonic  lactone,  prepared  by 
heating  the  lactone  with  acetic  anhydride,  is  obtained  as  a  transparent, 
tough  gum  having  [a]D  —104°  at  20°;  the  product  obtained  by 
acetylating  at  50 — 60°  has  [a]D  -8  5°  at  20°.  1  :  1-Diphenyl-d- 

galactohexitol,  obtained  by  heating  the  acetyl-lactone,  dissolved  in 
benzene,  with  magnesium  phenyl  bromide  crystallises  in  ball-like 
aggregates  of  colourless,  faintly-glistening  needles  melting  at 
157 — 160°  and  containing  H20.  It  is  less  soluble  in  water  and  more  so 
in  alcohol  than  diphenylsorbitol.  The  supersaturated  solution  in 
water  has  [a]D  +  72‘9°  at  20°,  and  in  alcohol  [a]D  +  56-23°  at  20°. 
A  by-product  of  the  action  of  magnesium  phenyl  bromide  is 
described  melting  at  93 — 97°  and  yielding,  when  heated  with  potassium 
hydroxide,  crystals  melting  at  98 — 100°  which  show  [a]D  -  106‘4° 
at  20°.  E.  F.  A. 

Physiological  Relationships  of  the  Proteids  containing 

Sulphur.  IV.  Ernst  Friedmann  and  Julius  Bafr  ( Beitr .  chem. 
Physiol.  Path..  1906,  8,  326 — 331.  Compare  Abstr.,  1902,  i,  731  ; 
1903,  i,  75,  301  ;  1904,  i,  165). — A  specimen  of  pure  proteid  cystein  or 
a  amino  /I-thiolactic  acid  disulphide,  when  heated  in  the  form  of  its 
hydrochloride  with  water  at  145°  for  T5  hours  and  then  reduced  with 
tin  and  hydrochloric  acid,  yields  a-thiolactic  acid.  The  formation  of 
this  acid  is  not  due,  as  suggested  by  Morner  (Abstr.,  1904,  i,  836), 
to  the  presence  of  an  isomeric  cystein  in  the  natural  product,  but  is 
formed  from  the  pure  disulphide  of  a-amino -^-thiolactic  acid,  probably 
through  the  intermediate  formation  of  pyruvic  acid,  as  this  is  known  to 
yield  a  product  with  hydrogen  sulphide  which  on  reduction  gives 
a-thiolactic  acid.  J.  J.  S. 

Zinc  Formaldehydesulphoxylate.  Farbwerke  vorm.  Meister, 
Lucius,  &  Bruning  (D.R.-P.  172217).  —  Sodium  formaldehyde¬ 

sulphoxylate  was  formerly  isolated  by  the  fractional  crystallisation 
from  the  other  substances  produced  by  the  interaction  of  formaldehyde 
and  sodium  hyposulphite.  It  is  now  found  that  formaldehyde- 
sulphoxylic  acid  forms  a  sparingly  soluble  zinc  salt  which  is  readily 
separated  from  the  sulphide  present.  The  separation  is  best  effected 
by  treating  a  solution  of  zinc  formaldehydehyposulphite  with  sodium 
carbonate  in  accordance  with  the  following  equation  :  2ZnS204,2CH20 
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+  Na2C03  +  3H20  -  2ZnS02,CH20,Hg0  +  2NaHS03,CH20  4-  C02.  A 
solution  of  zinc  hyposulphite,  ZnS204  (100  grams)  is  treated  with 
formaldehyde  until  it  loses  its  power  of  reiucing  indigotinsulphonic 
acid  in  the  cold,  and  then  25  grams  of  dry  sodium  carbonate  are 
added.  The  new  zinc  salt,  which  separates  slowly,  is  washed  and  dried; 
it  is  a  crystalline  substance  which  is  stable  in  the  air  and  which,  on 
digestion  with  aqueous  sodium  carbonate,  yields  a  solution  of  sodium 
formaldehydesulphoxylate.  G.  T.  M. 

Condensation  of  Tiglic  Aldehyde  with  Acetone.  Fritz 
Dautwitz  ( Monatsh .,  1906,  27,  773 — 776). — Tiglic  aldehyde,  prepared 
by  heating  a  mixture  of  acetaldehyde  and  propaldehyde  with  sodium 
acetate  solution,  condenses  with  acetone  in  aqueous  sodium  hydroxide 
solution  at  5 — 10°,  forming  an  unsaturated  ketone, 

C  H  Mei  C  Me  *  C  H :  OH  •  COMe, 

which  is  obtained  as  a  colourless,  strongly  refracting,  mobile  oil.  It 
has  a  characteristic  aromatic  odour,  boils  at  92 — 93°  under  12  mm. 
pressure,  is  rapidly  oxidised  by  air  forming  a  resin,  and  forms  an 
additive  compound  with  2  mols.  of  bromine.  The  oxime,  C18H13ON, 
crystallises  from  light  petroleum  and  melts  at  71°,  forming  a  viscid, 
colourless,  strongly  refracting  oil,  which  boils  at  140 — 141°  under 
13  mm.  pressure.  G.  Y. 

Oxidation  of  Acyloins  of  the  Fatty  Series :  some  a-Dike- 
tones  and  their  Derivatives.  Lours  Bouveault  and  Rene 
Locquin  {Bull.  Soc.  chim.,  1906,  [iii],  35,  650 — 654.  Compare  Abstr., 
1905,  i,  573,  and  this  vol.,  i,  782,  783,  784). — The  authors  confirm 
Ponzio’s  observation  (Abstr.,  1901,  i,  452)  that  acyloins  are  not  readily 
converted  into  a-diketones  by  the  usual  oxidising  agents.  They  find, 
however,  that  yields  of  50  per  cent,  and  upwards  of  the  diketones  can 
be  obtained  by  the  application  of  Sabatier  and  Senderens’  catalytic 
process  (Abstr.,  1903,  i,  454,  and  1905,  i,  254)  to  the  acyloins.  The 
authors  now  find  that  the  statement  formerly  made  (Locquin,  Abstr., 
1905,  i,  20),  that  the  higher  a-diketones  which  do  not  contain  the 
CH3-CO  group  do  not  form  sodium  hydrogen  sulphite  compounds,  is 
inaccurate  ;  the  compounds  are,  however,  unstable  and  difficult  to  isolate 
in  there  cases. 

Diisobutyryl  has  a  sp.  gr.  0'912  at  4°/0°  and  boils  at  144 — 145°.  The 
monoxime  boils  at  135°  under  10  mm.  pressure,  and  the  dioxime 
crystallises  from  boiling  benzene  and  melts  at  171  ‘5°.  When  ditsobuty- 
ryl  is  treated  with  magnesium  methyl  iodide,  a  product  is  obtained, 
which  boils  at  75  —  80°  under  11  mm.  pressure,  and  may  have  the  con¬ 
stitution  COPr^CMePF’-OH.  With  magnesium  phenyl  bromide,  a 
liquid  is  produced,  which  boils  at  137°  under  11  mm.  pressure  and  may 
consist  of  the  substance  COPr^’CPhPr^'OH,  with  a  trace  of  its 
dehydration  product,  COPr^CPhlCMeg.  T.  A.  H. 

Influence  of  some  Mineral  Matters  on  the  Liquefaction  of 
Starch.  Jules  Wolff  and  Auguste  Fernbach  ( Compt .  rend  ,  1906, 
143,  363 — 365). — It  was  previously  shown  {ibid.,  May  15,  1906) 
that  the  lime  present  in  starch  has  considerable  influence  on  the 
viscosity.  Experiments  with  starch,  previously  washed  until  nearly 
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free  from  calcium  and  magnesium,  showed  that  ammonia,  sodium 
carbonate,  magnesium  carbonate,  and  calcium  carbonate  have  about  the 
same  effect,  whilst  alumina  is  without  action. 

When  starch  containing  the  usual  bases  is  treated  with  sulphuric  or 
phosphoric  acid  until  about  neutral  (methyl-orange),  it  very  readily 
loses  its  viscosity  when  heated  under  pressure.  N.  H.  J.  M. 

Mechanism  of  the  Influence  of  Acids,  Bases,  and  Salts  in 
the  Liquefaction  of  Starch  Paste.  Auguste  Fernbach  and  Jules 
Wolff  ( Gompt .  rend.,  1906,  143,  380 — 383.  Compare  Abstr.,  1904,  i, 
211,  374;  1905,  i,  164,  574,  624;  preceding  abstract).  When  starch 
paste  is  made  neutral  to  methyl-orange  by  the  addition  of  sulphuric  acid 
and  then  heated  at  120°,  its  viscosity  is  very  greatly  diminished,  but  if 
disodium  hydrogen  phosphate  is  added  to  the  neutralised  paste  before 
heating,  the  viscosity  is  increased,  and  becomes  equal  to  that  of  the 
original  paste  when  the  quantity  of  the  salt  added  is  two  and  a  half 
times  that  of  the  equivalent  of  "the  acid.  The  addition  of  neutral 
salts,  such  as  magnesium  or  calcium  sulphate  or  of  sodium  dihydrogen 
phosphate,  to  the  neutralised  starch  paste  effects  no  change  in  its 
viscosity,  nor  is  the  viscosity  of  the  original  paste  changed  by  the 
addition  of  disodium  hydrogen  phosphate  or  of  sodium  dihydrogen 
phosphate.  The  effect  of  sodium  hydroxide  in  retarding  the  liquefac¬ 
tion  of  neutralised  starch  paste  is  much  more  marked  than  that 
of  disodium  hydrogen  phosphate.  It  follows,  therefore,  that  the 
liquefaction  of  neutralised  starch  paste  is  partly  due  to  the  transforma¬ 
tion  of  the  secondary  phosphates  present  in  the  starch  into  primary 
phosphates,  that  it  is  not  affected  by  the  addition  of  salts  neutral 
to  methyl-orange,  but  is  retarded  by  the  addition  of  salts  alkaline  to 
this  reagent,  and  checked  altogether  by  traces  of  free  alkali. 

M.  A.  W. 

Starchy  Substances  studied  by  the  aid  of  our  knowledge 
of  the  Colloidal  State.  G.  Malfitano  ( Compt .  rend.,  1906,  143, 
400 — 403). — A  theoretical  paper.  Fernbach  has  shown  that  starch 
contains  0'2  per  cent,  of  phosphorus  in  the  form  of  phosphates  even 
after  maceration  with  hydrochloric  acid  (Abstr.,  1904,  i,  294) ;  the 
author  therefore  regards  a  clear  starch  solution  as  a  colloidal  solution 
in  which  the  granules  are  formed  of  starch  molecules  grouped  round 
the  :P04  ion,  [(CGH10O5)nPO4]i,  the  composition  varying  with  the 
nature  of  the  free  electrolytes  in  the  liquid  medium,  and  subject  to  the 
laws  already  established  in  the  case  of  a  colloidal  solution  of  ferric 
hydroxychloride  (compare  Abstr.,  1905,  ii,  459;  this  vol.,  ii,  33,  450, 
526).  M.  A.  W. 

Acticta  of  Acyl  Chlorides  on  Mixtures  of  Amines.  Frank  B. 
Dains  (J.  Amer.  Ghent.  Soc.,  1906,  28,  1183 — 1188). — This  investi¬ 
gation  was  carried  out  with  the  object  of  ascertaining  whether,  when  a 
mixture  of  two  amines  in  molecular  proportions  is  treated  with  an  acyl 
chloride,  any  preference  is  shown  as  to  the  amine  attacked,  and  also  of 
determining  the  conditions  which  govern  any  such  preference.  The 
results  show  that  when  there  is  any  appreciable  difference  of  basicity 
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between  the  two  amines,  the  acyl  derivative  of  the  more  negative  is 
largely  or  exclusively  produced  together  with  the  salt  of  the  more 
positive  amine.  E.  G. 

Compounds  of  Chromium  Tetroxide  with  Ethylenediamine 
and  Hexamethylenetetramine.  Karl  A.  Hofmann  [Ber.,  1906,  39, 
3181 — 3184). — Bthylenediamine  chromate,  H2Cr04,C2HfiN2,  prepared 
by  the  addition  of  ethylenediamine  hydrate  to  an  aqueous  solution  of 
chromic  acid,  forms  orange-coloured,  tetragonal  plates,  and  is  sparingly 
soluble  in  water. 

The  compound  Cr04,C2HsX2,2H20,  prepared  by  cooling  in  ice  the 
filtrate  obtained  from  a  mixture  of  chromic  acid,  water,  and  ethylene¬ 
diamine  hydrate  and  then  adding  hydrogen  peroxide,  forms  a  glistening, 
greyish-green,  crystalline  powder,  which  deflagrates  on  heating. 

The  compound  Cr04,C(itJ12N4,  prepared  in  a  similar  manner  from 
hexamethylenetetramine,  separates  in  “  reddish-brownish-yellow  ”  hexa¬ 
gonal  crystals.  When  heated  it  deflagrates.  A.  McK. 

Ethylene-  and  Propylene-diamine  Compounds  of  Palladium. 
Alexander  Gutbier  and  M.  Woernle  {Ber.,  1906,  39,  2716 — 2720. 
Compare  Abstr.,  1905,  i,  584,  876  ;  ii,  534;  this  vol.,  i,  244,  402). — 
When  an  aqueous  solution  of  ethylenediamine  or  propylenediamine  is 
added  to  one  of  a  palladous  haloid,  rose-  or  flesh-coloured  precipitates  are 
obtained,  having  the  composition  PdD2X2,PdX2  (where  D  is  the 
diamine  and  X  is  chlorine  or  bromine).  They  are  soluble  in  excess  of 
the  base,  and  from  the  yellow  solutions  dilute  halogen  acids  precipitate 
yellow  needles  of  the  palladosammines. 

Palladous  ethylenediamine  chloride,  PdDCl2,  bromide,  PdDBr2,  iodide, 
PdDCl2,  and  the  corresponding  propylenediamine  compounds,  dissolve 
in  concentrated  halogen  acids,  forming  dark-coloured  solutions,  from 
which,  on  cooling,  substances  of  the  preceding  type  separate.  Sub¬ 
stances  of  the  type  PdX2,D,2HX  have  been  prepared,  and  are  capable 
of  combining  with  two  atoms  of  halogen  to  form  compounds  of  the  type 
PdX4,D,2HCl.  C.  S. 

Synthesis  of  Hydroxy-  and  Diamino-acids.  III.  aa-Diamino- 
azelaic  Acid,  a/3-Diaminobutyric  Acid,  and  /3-Amino-a-hydroxy- 
butyric  Acid.  Carl  Neuberg  and  Max  Federer  ( Chem .  Centr., 
1906,  ii,  764 — 766  ;  from  Biochem.  Zeit.,  1,  282 — 298.  Compare  Abstr., 
1905,  i,  687). — When  treated  with  bromine  in  presence  of  phosphorus, 
azelaic  acid  yields  aa-dibromoazelaic  acid  in  the  form  of  a  yellow, 
non-crystallisable  oil.  When  heated  with  concentrated  ammonia  and 
ammonium  carbonate  at  120 — 125°,  this  yields  aa -diaminoazelaic  acid 
in  the  form  of  microscopic  crystals,  which  dissolve  in  hot  water  and  are 
readily  soluble  in  alkali  hydroxides  or  mineral  acids.  It  forms  insoluble 
copper,  silver,  mercury,  and  lead  salts,  and  combines  with  phenyl- 
carbimide  to  form  a  crystalline  phenylhydantoic  acid,  which  melts  at 
about  120°  ;  the  diethyl  ester  is  an  oil. 

afi-Diaminobulyric  acid  was  obtained  from  a/3-dibromobutyric  acid 
in  a  similar  manner  in  24  per  cent,  yield.  With  phenylcarbimide,  it 
yields  a  crystalline  compound,  C18H20O4X4,  melting  at  238°.  With 
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picric  acid  it  yields  a  picrate,  O10HlsO9N6,2H2O,  which  is  hygroscopic 
and  decomposes  at  about  90°. 

When  the  product  obtained  by  the  action  of  concentrated  ammonia 
is  kept  for  some  time,  it  deposits  rhombic  crystals  of  (3 -amino-a- hydroxy - 
butyric  acid.  Iminobutyric  acid  is  probably  formed  as  an  intermediate 
product,  and  this  then  combines  with  water.  It  yields  a  copper  salt, 

QQ _ 

NH2*CHMe,CH<^Q>Qu/>0,  and  with  a-naphthylcarbimide  it  gives  the 

crystalline  a-n'iphthylhydantoic  acid,  which  decomposes  at  about  170°. 

H.  M.  D. 

A  New  Synthesis  of  Serine.  Hermann  Leuchs  and  Walter 
Geiger  ( Ber .,  1906,  39,  2644—2649). — The  authors  describe  a  third 
method  of  synthesising  serine,  the  acid  having  been  formerly  synthesised 
by  Erlenmeyer,  jun.  (Abstr.,  1903,  i,  29)  and  by  E.  Fischer  and 
Leuchs  (Abstr.,  1903,  i,  12). 

When  chloroacetal,  CH2Cl*CH(OEt)o,  is  heated  with  sodium  ethoxide 
it  forms  ethoxyacetal,  OEt*CH2*CH(OEt)2,  which,  when  boiled  with 
dilute  sulphuric  acid,  is  converted  into  ethoxyacetaldehyde, 
OEt*CH2*CHO.  The  isolation  of  this  product  from  the  reaction 
mixture  was  not  necessary,  since  the  latter  may  be  submitted  directly 
to  the  cyanohydrin  reaction  by  consecutive  treatment  with  ammonia, 
hydrogen  cyanide,  and  hydrochloric  acid,  when  /Lethoxy-a-alanine, 
0Et*CH2,CH(NH2)’C02H,  is  formed.  The  latter  compound  need  not 
be  isolated,  since  when  the  reaction  mixture  is  boiled  with  concentrated 
hydrobromic  acid  the  following  action  takes  place  : 
0Et-CH/CH(NH2)-C02H+HBr=0H-CH2-CH(NH)2*C02H  +  EtBr. 

The  yield  of  serine  obtained  in  this  manner  is  35 — 40  per  cent,  of  the 
theoretical,  calculated  on  the  ethoxyacetal  used. 

Various  derivatives  of  /3-ethoxy -a-alanine,  serine,  and  ethoxyacetalde¬ 
hyde  are  described. 

■y-Phenyl-a-hydroxymethylhydantoin,  C10H10O3N2,  prepared  by  evapor¬ 
ating  to  dryness  a  mixture  of  the  alkaline  solution  of  (3- hydroxy- 
a-phenylureidopropionic  acid  and  hydrochloric  acid,  separates  from 
water  in  needles  and  melts  at  168 — 169°  (corr.). 

Ethyl  carboxymethylserine,  C02Me‘NHCH(CH2’0H)*C02Et,  was  pre¬ 
pared  as  follows :  a  current  of  dry  hydrogen  chloride  was  passed 
through  an  ethyl-alcoholic  solution  of  serine  until  the  latter  had 
dissolved  and  the  mixture  then  heated  for  one  hour  at  100°.  The  free 
ethyl  serine  was  then  liberated  from  the  resulting  hydrochloride  and 
treated  with  a  mixture  of  methyl  chlorocarbonate  and  sodium  car¬ 
bonate.  Ethyl  carboxymethylserine  is  a  viscid  oil,  which  boils  at 
181 — 182°  under  12  mm.  pressure. 

(3- Ethoxy  a-alanine,  0Et,CH2,UH(NH2)'C02H,  may  be  obtained  as  an 
intermediate  product  in  the  synthesis  of  serine  just  described  and  melts 
and  decomposes  at  256°  (corr.).  Its  aqueous  solution  has  a  sweet  taste, 
reacts  faintly  acid  towards  litmus,  and  assumes  a  deep  blue  tint  when 
boiled  with  copper  oxide.  It  is  sparingly  soluble  in  water  and  separates 
from  90  per  cent,  alcohol  in  needles.  Its  copper  salt  is  described. 
When  heated  with  concentrated  hydrochloric  acid,  it  is  converted  into 
serine. 
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(3  -Ethoxy-a-phenylureidopropionic  acid , 

0Et-CH2-CH(NH-C0*NHPh)*C02H, 
prepared  by  the  addition  of  phenylcarbimide  to  a  solution  of  the 
ethoxyalanine  in  sodium  hydroxide,  separates  from  water  in  hexagonal 
plates  and  melts  at  167 — 168°  (corr.). 

Ethoxyacetaldehydesemicarbazone,  OEt*  CH2*  CH ! N •  N H* CO*NH2,  pre¬ 
pared  by  the  addition  of  semicarbazide  hydrochloride  to  ethoxy- 
acetaldehyde  ammonia  (m.  p.  79 — 81°),  separates  from  water  in 
rhombohedra  and  melts  at  85 — 86°.  A.  McK. 

Resolution  of  Racemic  Serine  into  the  Optically  Active 
Components.  Emil  Eischer  and  Walter  A.  Jacobs  ( Ber 1906, 
39,  2942 — 2950). — p-Nitrobenzoyl-d\-serine,  prepared  by  the  gradual 
addition  of  js-nitrobenzoyl  chloride  and  potassium  hydroxide  to  serine 
in  the  cold,  crystallises  from  water  in  light  yellow,  thin  needles,  which 
sinter  at  184°  (corr.)  and  melt  and  decompose  to  a  brown  liquid  at 
206 — 207°  (corr.).  After  heating  with  quinine  in  alcohol,  the  quinine 
salt  of  the  ^-compound  separates  on  cooling  and  on  hydrolysis  yields 
■p-nitrobenzoyl-d-serine,  crystallising  in  glistening,  faintly  yellow  plates 
which  sinter  at  171°  (corr.)  and  melt  at  1 89*5°  (corr.).  It  has 
[a]D  -  43  74°  at  20°.  d -Serine,  obtained  from  the  foregoing  on  heating 
with  hydrogen  bromide,  crystallises  in  large,  colourless  prisms  or  hexa¬ 
gonal  plates  which,  on  heating,  become  brown  at  211°  (corr.)  and 
decompose  about  228°  (corr.).  It  has  [a]D  +  6  87°  at  20°  in  water 
and  -14-32°  in  A-hydrochloric  acid  and  is  approximately  twice  as 
soluble  in  water  as  racemic  serine.  The  quinine  salt  of  the  7-compound 
is  obtained  from  the  mother  liquors  :  to  purify  it,  it  is  converted  into 
the  brucine  salt,  which  crystallises  in  yellow  prisms  aggregated  in  rays. 
p-Nitrobenzoyl-\- serine  is  in  every  way  similar  to  the  (7-compound,  but 
has  [a]D  +43-56°  at  20°.  Similarly,  7-serine  has  [a]D  -  6  83°  at  20° 
in  water  and  +  14’45°  in  A-hydrochloric  acid.  c7  Serine  has  a  definitely 
sweet  taste  ;  that  of  7-serine  is  less,  although  still  appreciably  sweet. 
\- Serine  methyl  ester  was  obtained  as  a  colourless,  strongly  alkaline 
syrup ;  the  hydrochloride  consists  of  colourless  four-  or  eight-sided 
microscopic  plates  decomposing  at  167°  (corr.).  \-Serine  anhydride 
forms  slender,  colourless  needles  melting  and  decomposing  at  247° 
(corr.);  it  has  [a]D  —  67  46°  at  20°,  and  is  identical  with  a  product 
derived  from  silk  fibroin.  7-Serine  is  therefore  regarded  as  the 
natural  product. 

The  authors  have  also  resolved  tsoserine  and  diaminopropionic  acid. 
Benzoylisoserine  has  [a  ]D  +  10"45°at  20°,  whilst  the  isomeric  dibenzoyl- 
diaminopropionic  acids  show  [ a]D  -  35-76°  and  +35-9°  at  20° 
respectively.  E.  E.  A. 

Behaviour  of  Racemic  Amino-acids  towards  Yeast.  New 
Biological  Method  for  resolving  them.  Felix  Ehrlich  (Zeit. 
Ver.  deut.  Zuckerind.,  1906,  608,  840 — 860). — Racemic  amino-acids 
are  readily  attacked  by  yeast  in  solutions  containing  a  large  proportion 
of  sucrose.  The  yeast  should  be  poor  in  nitrogen  and  should  be  used 
in  large  excess,  in  order  that  the  destruction  of  one  of  the  component 
amino-acids  may  be  complete.  Any  ordinary  clean  baker’s  yeast  is 
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suitable,  pure  cultures  of  the  pressed  yeasts  of  Classes  II  and  XII 
giving  especially  good  results.  These  yeasts  can  now  be  procured  very 
constant  in  composition,  the  dry  matter  they  contain  amounting  to 
about  25  and  the  nitrogen  to  about  2  per  cent. 

Ten  grams  of  the  racemic  amino-acid  and  from  200  to  300  grams  of 
sucrose  are  dissolved  in  2  to  3  litres  of  water  contained  in  a  capacious 
flask,  and  the  solution,  which  need  not  be  sterilised,  mixed  with  a 
quantity  of  pressed  yeast  varying,  for  different  amino-acids,  from  50 
to  150  grams.  The  flask  is  closed  by  means  of  a  sulphuric  acid  seal 
and  is  vigorously  shaken  for  some  time.  The  fermentation  is  allowed 
to  proceed  at  the  ordinary  temperature,  since,  if  higher  temperatures 
are  employed,  the  autolytic  activity  of  the  yeast  becomes  greater,  and 
an  increased  amount  of  the  yeast-substance  is  thus  introduced  into 
the  solution.  When  the  liquid  no  longer  reduces  Fehling’s  solution  or 
gives  the  naphthol  reaction,  the  fermentation  is  complete ;  this  is 
generally  found  to  be  the  case  after  thirty-six  to  forty-eight  hours, 
whilst  in  some  cases  twenty-four  hours  are  sufficient.  The  clear  liquid 
is  syphoned  off  and  the  residual  yeast  placed  on  a  large  filter  and 
washed  with  a  little  water.  The  whole  of  the  solution  is  then  mixed 
with  a  little  alumina  cream  or  kieselguhr  and  filtered,  the  clear  liquid 
thus  obtained  giving  no  biuret  reaction  and  only  a  faint  Millon’s 
reaction.  The  solution  is  boiled  to  a  volume  of  100 — 200  c.c.,  filtered, 
if  necessary,  after  the  addition  of  animal  charcoal,  and  evaporated  on 
the  water-bath  to  a  thin  syrup.  While  the  latter  is  cooling,  crystallisa¬ 
tion  is  started  by  scratching  the  dish  with  a  glass  rod. 

If  the  specific  rotation  of  the  product  indicates  the  presence  of 
racemic  compound,  a  second  fermentation  should  be  carried  out  in  the 
same  way  as  the  first. 

From  the  compounds  examined  by  the  author,  namely,  racemic 
alanine,  leucine,  and  a-aminozso  valeric  acid,  ^-alanine,  <Z-leucine,  and 
7-a-aminoisovaIeric  acid  were  obtained  in  a  pure  state  in  yields  amount¬ 
ing  respectively  to  65,  76,  and  67  per  cent,  of  the  theoretical  quantities. 
In  all  cases  both  optical  isomerides  are  attacked  by  the  yeast,  but,  as 
a  rule,  one  far  more  rapidly  than  the  other. 

In  hydrochloric  acid  solution,  c?-leucine  has  [a]D  —  IS'!0  at  20° 
(compare  Fischer  and  Warburg,  this  vol.,  i,  72). 

When  submitted  to  the  action  of  yeast  in  the  manner  described, 
synthetical  a-amino-a-methylbutyric  acid  yields  a  Isevorotatory  com¬ 
pound,  and,  with  a  mixture  of  <2-isoleucine  and  (/-alloisoleucine, 
obtained  either  synthetically  from  c?-amyl  alcohol  or  by  the  action  of 
barium  hydroxide  solution  on  natural  <i-isoleucine,  the  latter  gives  up 
its  nitrogen  to  the  yeast  and  is  converted  into  c?-amyl  alcohol,  whilst 
the  ri-alloisoleucine  is  not  appreciably  attacked.  T.  H.  P. 

Synthesis  of  Polypeptides.  XV.  Emil  Fischer  (. Ber .,  1906, 
39,  2893 — 2931). — a-Bromohohexoyltetraglycylglycyl  chloride  is  pre¬ 
pared  from  bromoisohexoyltetraglycylglycine  by  the  action  of  acetyl 
chloride  and  phosphorus  pentachloride  in  the  apparatus  previously 
described  (Abstr.,  1905,  i,  863).  The  glycine  must  be  specially  pre¬ 
pared  for  chlorination  by  solution  in  cold  alkali  hydroxide  and  slow 
precipitation  with  hydrochloric  acid  and  subsequent  drying  in  a  vacuum ; 
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if  crystallised  from  water  or  alcohol,  the  carboxyl  group  of  the 
polypeptide  resists  all  attempts  at  chlorination. 

a-Bromoisohexoyl-pentaglycylglycyl  chloride  and  -hexaglycylglycyl 
chloride  are  obtained  as  colourless  solids  in  a  similar  manner. 
a-Bromoisohexoylhexaglycylglycine, 

C4H9'CHBr-C0-[NH-CH2-C0]6-NH-CH2-C02H, 
is  prepared  by  condensation  of  triglycylglycine  with  a-bromoisohexoyl- 
diglycylglycine  chloride  in  presence  of  sodium  hydroxide,  special 
experimental  precautions  being  necessary  to  ensure  success ;  it  is 
obtained  as  a  loose,  colourless  powder  which,  when  quickly  heated, 
turns  yellow  at  about  245°  (corr.)  and  melts  and  decomposes  between 
256°  and  259°  (corr.). 

Leucylhexaglycylglycine, 

C4H9-CH(NH2)-C0-[NH-CH2-C0]6*NH-CH2*C02H, 
obtained  by  the  action  of  liquid  ammonia  on  the  foregoing,  is  obtained 
as  a  microcrystalline,  colourless  powder  with  H20  which,  when  rapidly 
heated,  becomes  yellow  at  about  200°  and  darkens  and  finally  decom¬ 
poses  between  280°  and  290°.  It  dissolves  in  hot  hydrochloric  acid,  form¬ 
ing  a  sparingly  soluble  hydrochloride,  and  shows  a  marked  biuret 
coloration. 

a-Bro7noisohexoyloctaglycylglycine  is  prepared  by  coupling  pentaglycyl- 
glycine  with  a-bromofsohexoyldiglycylglyeyl  chloride  in  presence  of 
alkali ;  it  turns  yellow  between  244°  and  255°  (corr.)  and  finally  decom¬ 
poses  at  about  288°  (corr.).  Leucyloctaglycylglycine, 

C4H9-CH(NH2)-C0‘[NH-CH2-C0]8-NH-CH2*C02H, 
crystallises  with  H20,  t^ie  dry  substance  being  hygroscopic ;  it  colours 
at  255°  (corr.)  and  becomes  black  at  290°  (corr.).  a-Bromoisohexoyl- 
decaglycylglycine  turns  yellow  at  230°,  becomes  brown  above  this,  and 
black  at  about  293°  (corr.) ;  the  alkaline  solution  gives  a>  biuret 
coloration.  Leucyldecaglycylglycine, 

C4H9-GH(NH2)-CO-[NH-CH2-CO]10'NH-CH2-CO2H, 
is  a  colourless,  amorphous  powder  without  a  melting  point ;  it  shows  a 
strong  biuret  coloration,  is  easily  soluble  in  cold  fuming  hydrochloric 
acid,  the  hydrochloride  being  precipitated  on  dilution ;  the  solution  in 
dilute  ammonia  gives  a  dense  precipitate  with  ammonium  sulphate, 
and  in  this  respect  strongly  resembles  the  natural  proteids. 

Active  a-brornoisohexoyldiglycylglycine,  prepared  by  condensation  of 
diglycylglycine  with  a-bromoisohexoyl  chloride  from  d-leucine,  sinters 
at  163°  (corr.)  and  melts  at  168 — 169°  (corr.)  to  a  yellow  liquid.  In 
normal  alkali  it  has  [a]D  +31  ’98°  at  20°.  1  -Leucyldiglycylglycine, 

C4H9-CH(]SrH2)-C0-[NH-CH2-C0]2-NH-CH2*C02H,  prepared  by  the 
action  of  aqueous  ammonia  on  the  preceding  compound,  forms  stellar 
aggregates  of  glistening,  prismatic  crystals  which,  when  quickly  heated, 
become  yellow  at  220°  (corr.)  and  melt  at  230 — 232°  (corr.),  partially 
decomposing  to  a  reddish-brown  liquid.  It  has  in  aqueous  solution 
[a]D  +45'85°  at  20°  and  gives  a  marked  biuret  coloration. 

d-a-Bromoisohexoylglycine,  prepared  from  d-a-bromoisohexoic  acid 
and  glycine,  softens  at  82°  and  melts  at  85 — 86°  (corr.).  It  crystallises 
in  stellar  aggregates  of  long  needles  from  alcohol,  in  which  solvent  it 
has  [a]D  +62-0°  at  20°.  1  -Leucylglycine, 

C4H9-CH(NH2)-C0-NH-CH2-C02H, 
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sinters  at  235°  and  melts  at  248°  (corr.),  being  partially  converted 
into  anhydride;  it  crystallises  in  needles  and  is  more  soluble  in  water 
than  the  racemic  form  ;  it  tastes  somewhat  bitter,  forms  a  deep  blue 
copper  salt,  and  has  [a]D  +85‘5°  at  20°. 

1  -  Leucyl  glycine  anhydride,  C4H"9,CH<^q^j^/^^>CH2,  prepared  under 

special  precautions  from  the  ester  of  the  dipeptide,  sinters  at  245°  and 
melts  at  254 — 255°  (corr.)  ;  it  tastes  bitter,  reacts  neutral,  and  shows 
[a]D  +  32,3°  at  20°.  This  anhydride  is  identical  with  a  product 
obtained  by  Fischer  and  Abderhalden  by  the  hydrolysis  of  elastin 
(this  vol.,  i,  719). 

d- a- Bromoisohexoyl-d- alanine  crystallises  in  thin,  long  needles  which 
soften  at  96°  and  melt  at  101 — 103°  (corr.)  and  have  [a]D  +  23‘0°  at 
20°. 

1  -Leucyl  d-alanine,  C4H0,CH(NH2),CO,NH,CHMe*CO2H)  forms  flat, 
right-angled  plates  which  taste  bitter  and  melt  at  257°  (corr.) ;  the 
copper  salt  crystallises  in  flat,  blue  prisms.  The  dipeptide  dissolved  in 
methyl  alcohol  gives  |  a]D  +  23‘7°  at  20°.  a- Leucyl -d-alanine  anhydride , 

C4H9*CH<^^Q^^^^>CHMe,  crystallises  in  long  needles  melting  at 

258°  (corr.),  tastes  bitter,  and  has  [a]D  -  29 ‘0°  at  20°. 

d-a-Bromoisohexoyl-\-leucine  crystallises  in  microscopic,  double 
pyramids,  melting  at  149°  (corr.),  and  has  [a]D  +  lB^0  at  20°.  1  -Leucyl- 
\-leucine,  C4H9'CH(NH2)‘C0,NH*CH(C4H9)*C02H,  crystallises  from 
water  or  alcohol  in  long,  pointed  plates  aggregated  in  rosettes  which  melt 
at  270°  (corr.)  and  have  [a]D  -  13’43°  at  20°  in  alkaline  solution.  It 
forms  a  crystalline  hydrochloride  and  a  blue  copper  salt  separating  in 
needles,  and  a  characteristic  carbethoxyA-leucxjld-leucine ,  of  which  the 
obliquely-cut  plates  melt  at  149 — 150°  (corr.)  and  are  sparingly 
soluble  even  iu  hot  water.  1  -Leucine  anhydride  (^-leucineimide),  pre¬ 
pared  from  the  methyl  ester  of  the  dipeptide,  melts  at  277°  (corr.)  and 
has  [a ]D- 42-8°  at  20°. 

1  -Bromopropionylylycylylycine  crystallises  in  colourless  prisms  melt¬ 
ing  at  172°  (corr.).  1  -Alanylalycylqlycine. 

NH2-CHMe-[C0-NH-CH2]2-C02H, 

forms  colourless,  centimetre  long  needles,  belonging  to  the  monoclinic, 
hemimorphous  system,  with  H20,  which  become  yellow  at  205°  and 
melt  and  decompose  at  245°  (corr.).  It  does  not  show  a  biuret 
coloration,  and  gives  a  precipitate  with  phosphotungstic  acid.  The 
aqueous  solution  has  [a]D  —  29 ’2°  at  20°..  The  methyl  ester  crystallises 
in  colourless,  glistening  plates ;  it  liquefies  between  90°  and  95°,  and 
forms  a  hydrochloride,  crystallising  in  bundles  of  needles,  which  melts 
at  178°  (corr.).  On  heating  at  100°,  it  is  converted  into  the  ester  of 
the  hexapeptide,  a  compound  sintering  at  175°  and  melting  and 
decomposing  at  185°,  which  gives  a  marked  biuret  coloration,  and  is 
hydrolysed  by  sodium  hydroxide  to  l-alcinyldiglycyl-l-alanylglycyl- 
glycine.  This  decomposes  at  207°  and  has  [a]D  +  13°  at  21°. 

Triglycylglycine  methyl  ester,  prepared  by  esterifying  the  tetrapeptide 
with  methyl  alcohol  and  hydrogen  chloride,  crystallises  in  microscopic, 
glistening  needles  or  thin  sheaves  of  prisms  :  it  becomes  yellow  at  200° 
and  decomposes  at  240°.  The  hydrochloride  forms  microscopic 
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platelets  which  melt  at  198 — 200°.  It  gives  a  brilliant  biuret 

coloration,  and  does  not  condense  on  heating  to  100°. 

Methods  are  described  for  preparing  formyl  -d-,  -1-,  and  -dZ-leucino, 
and  the  measurements  of  their  rhombic  crystals  given.  Better  methods 
of  preparing  rf-a-bromoisohexoic  acid,  d-a-bromoisohexoyl  chloride,  and 
glycine  anhydride  are  also  described.  E.  F.  A. 

Dithiocarbamoglycollic  Acid  (Carboxymethyldithioure- 
thane).  B.  Holmberg  (Ber.,  1906,  39,  3068—3069.  Compare  Abstr , 
1 905, i,  323). — Dithiocarbamoglycollic  acid  ( carboxymethyldithiourethane ), 
NH2*CS*S*CH2*C00H,  is  obtained  when  sulphuric  acid  is  added  to  an 
aqueous  solution  of  sodium  chloroacetate  and  ammonium  dithio- 
carbamate  ;  it  crystallises  in  needles  or  leaflets,  darkens  at  100°,  and 
melts  at  136 — 137°,  yielding  after  a  few  minutes  at  the  latter 

CS — NH 

temperature  the  anhydride ,  S<^  I  ,  which  crystallises  in  large, 

VlJ  2' 

yellow  leaflets,  melts  and  decomposes  at  168 — 169°,  and  is  also 
obtained  by  acidifying  the  mixture  of  sodium  chloroacetate  and 
ammonium  dithiocarbamate  with  acetic  acid,  or  in  accordance  with  the 
equation  CH2SH-C0.2H  +  CS(NH9),  -  C3IT,ONS2  +  NE3  +  H20. 

0.  s. 

A  New  Group  of  Nitrogenous  Carbohydrates.  Th.  R.  Offer 
( Beitr .  chem.  Physiol.  Path.,  1906,  8,  399 — 405.  Compare  Frankel, 
Abstr.,  1899,  i,  396  ;  Frankc-l  and  Kelly,  ibid.,  1902,  i,  479). — A 
nitrogenous  carbohydrate,  which  gives  the  pentose  reactions,  but 
reduces  Fehling’s  solution  after  hydrolysis,  has  been  isolated  from 
horse’s  liver  by  extraction  with  alcohol  after  other  substances  had 
been  removed  by  repeated  extraction  with  acetone.  Better  yields 
are  obtained  by  extracting  the  liver  with  hot  water.  After  concen¬ 
tration  of  the  clear  extract,  removal  of  proteids  and  glycogen,  and 
further  concentration  and  addition  of  methyl  alcohol,  a  precipitate  was 
obtained,  which,  after  purification,  was  converted  into  its  copper 
derivative,  C10H10O7N2(CuO)2.  The  corresponding  carbohydrate  is 
probably  a  dipentosamine,  2(CaH703'NH2)  +  H20. 

From  the  alcoholic  filtrate,  a  barium  compound,  CuH2209N2Ba,  has 
been  obtained ;  this  corresponds  with  a  diacttylated  dipentosamine, 
C10H18O7N2Ac2.  The  barium  compound  is  readily  soluble  in  water  or 
alcohol,  but  insoluble  in  ether  or  methyl  alcohol.  It  does  not  reduce 
Fehling’s  solution  until  boiled  with  hydrochloric  acid,  and  gives  the 
characteristic  pentose  reactions  only  after  prolonged  boiling. 

J.  J.  S. 

Chloro-derivatives  of  Diacetamide.  Hermann  Finger  ( J .  pr. 
Chem.,  1906,  [ii],  74,  153). — Hexachlorodiacetamide,  NH(C0*CC13)2, 
prepared  by  heating  trichloroacetonitrile  with  trichloroacetic  acid  in  a 
sealed  tube  at  180 — 190°,  crystallises  from  light  petroleum,  melts  at 
81°,  and  is  decomposed  by  alcohol,  forming  ethyl  trichloroacetate  and 
trichloroacetamide,  or  by  ammonia,  forming  2  mols.  of  trichloroacet- 
amide,  or  by  prolonged  heating  at  120 — 140°,  yielding  trichloroaceto¬ 
nitrile,  trichloroacetamide,  and  hexachloroacetic  anhydride.  G.  Y. 
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Action  of  Sodium  Hypobromite  on  some  Amino-com¬ 
pounds.  J.  Stuhetz  ( Monatsh 1906,  27,  601 — 605). — The  action 
of  sodium  hypobromite  on  carbamide  in  aqueous  solutions  of  different 
concentrations  at  the  ordinary  temperature  and  pressure  leads  to  the 
evolution  of  29'3 — 44‘4  per  cent,  of  nitrogen ;  the  theoretical  per¬ 
centage,  46 -6,  was  not  evolved  in  any  experiment. 

Glycine,  alanine,  leucine,  glutamic  acid,  tyrosine,  lysine,  and 
histidine  yield  only  very  small  quantities  of  nitrogen  when  treated 
with  sodium  hypobromite  solution,  whilst  under  the  same  conditions 
arginine  evolves  about  1/3  of  its  nitrogen.  G.  Y. 

Salts  of  Cuprothiocarbamides.  Volkmar  Kohlschutter  and 
C.  Brittlebank  ( Anncilen ,  1906,  349,  232 — 268.  Compare  Rathke, 
Abstr.,  1884,  1017  ;  Rosenheim  and  Loewenstamm,  Abstr.,  1903,  i, 
325  ;  Kohlschutter,  ibid.,  468). — The  greater  part  of  this  work  has 
been  published  previously.  The  authors  agree  with  Rosenheim  and 
Stadler  (this  vol.,  i,  >407)  that  the  complex  salts  formed  by  thio- 
carbamide  with  cuprous  chloride  have  the  formulfe  Cu(CH4N2S)C12, 
Cu(C6H4N2S)2C1,  and  Cu(CH4N2S)3C1,  the  last  on  hydrolysis  yielding 
the  salt  [Cu(CH4N2S)2H20]C1.  “ 

The  complex  compound,  Cu(CH4N2S)3C1,  is  to  be  regarded  as  a 
salt  of  the  univalent  cation,  [Cu(CH4N2S)3]+,  as  on  electrolysis  with  a 
current  density  of  0  02  ampere,  the  cathode  vessel  contains  finally 
copper  and  thiocarbamide  in  the  proportion  1:301;  the  abnormal 
conductivity  results  obtained  with  this  salt  are  discussed  and  found  to 
be  in  agreement  with  Kohlschiitter’s  conclusions  ( loc .  cit.).  Contrary 
to  Kohlschiitter’s  statement,  the  oxalate  formed  on  addition  of  oxalic 
acid  to  the  chloride  has  the  formula  Cu(CH4N2S)3C2H04,H20,  whilst 
that  formed  by  addition  of  potassium  oxalate  has  the  formula 
Cu(CH4N2S)3C204. 

The  salt  Cu(CH4N2S)3N03,4[Cu(CH4N2S)2H20]N03  crystallises  in 
slender  needles  when  dilute  nitric  acid  is  added  to  a  saturated  solution 
of  the  salt  Cu(CH4F2S)3N03,[Cu(CH4N2S}2H20]N03.  The  comparison 
of  the  degree  of  electrolytic  dissociation  of  the  salt 
[0u(CH4N2S)2H20]N03, 

«  =  0'39  with  v  =  51,3,  with  the  molecular  conductivity,  a  =  0  86  with 
v  =  32,  shows  that  the  part  of  the  salt  which  is  not  electrolytically 
dissociated  consists  of  polymeric  molecules,  and  the  solid  salt  is  an 
association  of  several  molecules  of  the  above  formula.  The  sulphate, 
[Cu(CH4N2S)3][Cu(CH4N2S).2H20]S04,H20,  hydrogen  sulphate, 

[C  u(CH4  N2S)2H20]HS04, 
oxalate,  [Cu(CH4N2S)2H20].2C204,  and  perchlorate, 

Cu(CH4N2S)3C1,  2[Cu(CH4N2S)2H20]  C104, 

are  described. 

The  solubility  of  thiocarbamide  in  water  increases  on  addition  of 
cuprothiocarbamide  chloride  in  proportion  to  the  amount  of  the 
chloride  added ;  similarly,  the  solubility  of  the  chloride  in  water  is 
increased  by  the  presence  of  thiocarbamide,  showing  that  a  further 
addition  of  thiocarbamide  to  the  euprotrithiocarbamide  takes  place, 
which  is  in  agreement  with  the  results  of  the  cryoscopic  mol.  weight 
determination. 
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Cuprodithiocarbamide  chloride,  Cu(CH4N2S)2C1,  formed  by  the  action 
of  potassium  chloride  on  cuproaquodithiocarbamide  nitrate,  is  a  salt 
of  the  type  of  triaminecobalt  nitrite,  and  is  only  very  slightly  dis¬ 
sociated. 

The  bearing  of  the  behaviour  of  cuprodithiocarbamide  chloride  on 
the  theory  of  the  influence  of  the  anion  on  the  formation  of  complex 
cations  is  discussed. 

Cuprothiocarbamide  chloride,  Cu(CH4N2S)C1,  which  occurs  in  two 
modifications,  resembles  cuprous  chloride  in  its  behaviour,  dissolving  in 
concentrated  hydrochloric  acid  and,  although  less  readily,  in  saturated 
sodium  chloride  solution  ;  the  solution  in  hydrochloric  acid  absorbs 
carbon  monoxide.  On  electrolysis  of  the  cupro-chloride  in  hydro¬ 
chloric  acid  solution,  the  amount  of  thiocarbamide  at  the  cathode 
diminishes  in  consequence  of  the  wandering  of  anions  containing 
thiocarbamide.  G.  Y. 

woButylhydantoic  Acid  and  Detection  of  Small  Quantities 
of  Leucine.  Fritz  Lippich  ( Ber .,  1906,  39,  2953 — 2956). — 
Baumann  and  Hoppe-Seyler  formerly  observed  that  hydantoic  acid 
was  produced  when  a  solution  of  glycine  and  carbamide  was  boiled 
with  baryta  water  until  the  evolution  of  ammonia  ceased.  Similarly, 
Pinner  and  Spilker  (Abstr.,  1889,  704)  prepared  isobutylhydantoin 
from  iso valeraldehyde  hydrocyanide  and  carbamide,  and  thence  obtained 
the  isobutylhydantoic  acid  corresponding  with  leucine  by  boiling  with 
baryta  water.  It  is  probable  that  the  reaction  (the  formation  of 
hydantoic  acids)  is  general  for  all  the  a-aminocarboxylic  acids,  and  a 
preliminary  experiment  with  aminovaleric  acid  has  confirmed  this 
supposition.  The  reaction  may  be  used  to  detect  small  quantities  of 
leucine  in  a  mixture  of  other  amino-acids.  For  example,  a  mixture 
of  1  gram  of  leucine,  0  5  gram  of  glycine,  and  0  5  gram  of  tyrosine 
was  boiled  with  carbamide  and  baryta  water  in  moderate  excess  until 
the  evolution  of  ammonia  had  ceased,  the  excess  of  barium  was 
removed  by  carbon  dioxide,  and  the  filtrate  cautiously  acidified  with 
acetic  acid.  The  crystalline  precipitate  thus  obtained  was  recrystal¬ 
lised  from  50  per  cent,  alcohol,  when  the  substance  separated  in 
aggregates  of  well-defined,  colourless  needles  melting  at  205°.  The 
properties  of  this  substance  show  that  it  is  identical  with  Pinner  and 
Spilker’s  isobutylhydantoic  acid.  On  account  of  the  sparing  solubility 
of  the  free  isobutylhydantoic  acid  and  the  great  solubility  of  its 
crystallisable  barium  salt,  this  reaction  may  be  generally  applied 
to  the  detection  of  leucine,  and  as  little  as  0*01  gram  of  the  pure 
amino-acid  may  be  distinguished  in  this  way.  G.  T.  M. 


Specific  Rotation  of  Glutamine.  Ernst  Schulze  (Ber.,  1906, 
39,  2932 — 2933.  Compare  Abstr,,  1885,  759). — Seven  preparations 
of  glutamine  from  various  vegetable  sources  were  found  to  have 
[a]D  between  +1'9°  and  +9‘5°,  the  differences  being  probably  due 
to  the  preparations  containing  the  two  stereoisomerides  in  varying 
proportions.  E.  F.  A. 

VOL.  XC.  i.  3  k 
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Complex  Compounds  of  Organic  Imides.  Succinimide 
Nickel  Derivatives.  Leo  Tscihugaeff  ( Ber .,  1906,  39,  3190 — 3201. 
Compare  Abstr.,  1904,  i,  478  ;  1905,  i,  865). — The  succinimide  nickel 
group,  (Su)0Ni  [Su  =  C2H4(CO)2N],  combines  with  aliphatic  mono¬ 
amines  to  form  a  series  of  compounds,  (Su)2Ni,2a  [a  =  an  amine],  which 
resemble  in  general  character  the  copper  compounds  already  described. 
The  compounds  in  question  are  prepared  according  to  two  methods: 
(1)  Interaction  of  nickel  salts  and  amines  in  presence  of  a  slight  excess 
of  succinimide,  the  action,  which  is  conducted  in  alcoholic  solution, 
being  in  accordance  with  the  scheme  NiX2  +  2SuH  +  4a  =  Ni(Su)2,2a  + 
2a,HCl.  (2)  Action  of  amines  on  nickel  succinimide  octahydrate,  the 
reaction  taking  place  either  at  the  ordinary  temperature  or  on  gentle 
warming  in  the  presence  of  a  little  alcohol, *thus  :  (Su)0Ni,8H00  + 2a== 
(Su)2Ni,2a  +  8H20. 

The  compounds  (Su)2Ni,2a  form  yellow  needles,  and  undergo  no 
change  Avhen  kept  under  diminished  pressure  over  sulphuric  acid. 
They  are  also  moderately  stable  towards  heat,  and  begin  to  decompose 
above  200°.  Solutions  in  water  and  in  alcohol  are  bluish-green  and 
unstable.  Aqueous  solutions  readily  undergo  hydrolytic  dissociation, 
with  separation  of  nickelous  hydroxide.  The  compounds  are  readily 
decomposed  by  acids,  thus  :  (Su)2Ni,2a  +  4HX  =  2SuII  +  2aHX  +  XiX2. 
The  following  compounds  are  described :  methyl  amine  compound, 
(Su)2Ni,2Me*NH2 ;  p-opylamine  compound,  (Su)2Ni,2Pr*NH2 ;  iso- 
butylamine  compound,  (Su)2Ni,2C4H9'NH2  ;  allylamine  compound, 
(Su)0Ni,2CqEL,NHt) ;  camphylamine  compound, 
(Su)2Ni,2C10H17*NH2,2H2O ; 
the  latter  forms  lilac  needles. 

The  only  compound  obtained  from  a  secondary  amine  was  a  yellow, 
crystalline,  very  unstable  compound  from  dimethylamine  and  the 
octahydrate,  whilst  tertiary  amines  do  not  form  double  compounds 
with  succinimide. 

When  an  excess  of  succinimide  is  added  to  a  concentrated  solution 
of  nickel  chloride  or  of  nickel  acetate,  and  trimethylamine  is  then 
added  to  the  warm  solution,  the  octahydrate,  (Su)2Ni,8H20,  separates 
as  bright  blue  needles. 

Triethylenediamine  nickel  succinimide,  C14H3204N8Ni,2H20,  pre¬ 
pared  by  the  action  of  ethylenediamine  on  the  octahydrate,  crystal¬ 
lises  in  reddish-violet  prisms.  It  decomposes  at  about  200°.  Its 
aqueous  solutions  are  reddish-violet. 

Propylenediamine  and  butylenediamine  also  react  with  the  octa¬ 
hydrate.  The  compound  CgH20NGS2Ni  is  formed  when  potassium 
thiocyanate  is  added  to  the  solution  obtained  by  the  addition  of 
trimethylenediamine  to  the  octahydrate ;  it  crystallises  in  lilac 
needles  or  prisms. 

The  action  of  tetramethylenediamine  and  pentamethylenediamine 
respectively  on  the  octahydrate  was  also  studied,  but  well-defined 
compounds  were  not  obtained.  A.  McK. 

Cobalt  Dioximines.  Leo  Tschugaeff  {Ber.,  1906,  39,  2692 — 2702. 
Compare  Abstr.,  1904,  i,  478  ;  1905,  i,  743,  865). — 'The  ammine  deriv¬ 
atives  of  the  dioximines  can  be  formulated  in  accordance  with  Werner’s 
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theory,  the  complex  D2H2  ^ where  D  =  ^  6‘NX)  )  0CCUPy*D£  four  Pos*‘ 

tions  in  the  metallic  complex.  Moreover,  the  ammonia  can  be  replaced 
by  methylamine,  ethylamine,  or  pyridine. 

Diamminedimethylglyoximinecobalt  chloride, 
[Co(NH3)2D2H2]Cl,5H20, 

is  obtained  (1)  by  heating  dimethylglyoxime,  chloropentamminecobalt 
chloride  (purpureochloride),  and  a  solution  of  ammonium  acetate  on 
the  water-bath ;  (2)  in  a  similar  manner  from  hexamminecobalt 
chloride  (luteochloride),  dimethylglyoxime,  and  excess  of  ammonium 
acetate  ;  (3)  from  carbonatotetramminecobalt  sulphate  as  in  (2),  excess 
of  potassium  or  ammonium  chloride  being  added  to  precipitate  the 
chloride ;  (4)  by  passing  air  through  a  concentrated  solution  of 
cobaltous  chloride,  dimethylglyoxime,  and  excess  of  10  per  cent, 
ammonium  hydroxide,  ammonium  chloride  being  finally  added  after 
the  solution  has  been  evaporated  to  a  small  bulk. 

Chloroamminedimethylylyoximinecobalt ,  [CoCl(NH3)D2H2],  is  ob¬ 
tained  when  the  first-mentioned  method  of  preparation  is  carried 
out  in  the  presence  of  acetic  acid  ;  it  crystallises  in  dark  brown 
needles  or  prisms,  is  stable  to  acids  or  alkalis,  does  not  contain 
ionisable  chlorine,  and  consequently  does  not  possess  electrical  con¬ 
ductivity.  Concentrated  sulphuric  acid  dissolves  the  substance, 
forming  a  rose-red  solution,  which  evolves  hydrogen  chloride  only 
when  heated  strongly.  The  substance  is  converted  into  the  preceding 
chloride  by  treatment  with  ammonium  hydroxide. 

Nitritoarnrninedirnethylylyoximinecobalt,  [Co(N02)(NH3)D2H2],  ob¬ 
tained  from  xantho-  or  ?'soxantho-cobalt  chloride,  separates  from  hot 
water  in  small,  yellowish-brown  prisms.  The  nitrite  group  is  not 
ionisable. 

Diethylaminedimethylglyoximinecobalt  chloride,  [Co(NH2Et)2D2H2]Cl , 
results  when  air  is  passed  for  four  to  five  hours  through  a  solution  of 
cobalt  chloride, dimethylglyoxime, aDd  ethylamine.  It  separatesfrom  hot 
water  in  small,  brownish-yellow  prisms  or  plates,  and  is  very  soluble  in 
water.  Potassium  iodide  or  nitrate  or  sodium  chlorate  precipitate  the 
corresponding  sparingly  soluble  salts.  The  iodide  separates  from 
30 — 40  per  cent,  alcohol  in  golden-yellow  needles  ;  the  nitrate  crystal¬ 
lises  from  hot  water.  The  base,  [Co(NH2Et)2T)2H2]'OH,  obtained 
from  the  chloride  and  silver  oxide,  is  only  stable  in  solution ;  it  has 
an  alkaline  reaction,  absorbs  carbon  dioxide  from  the  atmosphere, 
precipitates  the  hydroxides  of  the  heavy  metals,  and  with  acids  yields 
the  corresponding  salts.  The  solution  has  a  yellowish-brown  colour 
and  does  not  smell  of  ethylamine. 

Dipyridinedimethylglyoximinecobcdt  cldoride ,  [Co(C5NH6)2D2H2]C1, 
obtained  in  50  per  cent,  alcoholic  solution  in  a  similar  manner  to  the 
ethylamine  compound,  separates  in  large,  dark  brown  crystals.  When 
it  is  dissolved  in  warm  water  and  treated  with  a  slight  excess  of 
potassium  hydroxide,  the  anhydro-base,  [Co(C5NH5)2D2H],  is  obtained 
quantitatively  as  a  dark  brown,  crystalline  precipitate.  The  nitrate , 
[Co(C5HH5)2D2H2]NOa,  obtained  by  dissolving  the  anhydro-base  in 
dilute  nitric  acid,  forms  brown,  nacreous  leaflets,  is  electrolytically 
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dissociated  in  aqueous  solution,  and  yields,  with  potassium  iodide  or 
thiocyanate,  precipitates  of  the  corresponding  salts.  0.  S. 

Thiocyanoamminechromium  Salts.  VI.  Chromium  Salts. 
Alfred  Werner  and  J.  von  Halban  ( Ber .,  1906,  39,  2668 — 2673. 
Compare  this  vol.,  ii,  452). — Thiocyanopentamminechromium  thio¬ 
cyanate,  [Cr(CNS)(NHs)5]*CNS,  is  obtained  when  chloropentammine- 
chromium  chloride  (compare  Christensen,  Abstr.,  1893,  ii,  469)  is 
boiled  with  an  excess  of  a  concentrated  acetic  acid  solution  of  potassium 
thiocyanate ;  it  separates  in  aggregates  of  orange  or  reddish-brown 
leaflets,  is  easily  soluble  in  hot  water,  has  not  been  obtained  pure,  and 
yields  the  following  salts  by  precipitation.  The  nitrate, 
[Cr(CNS)(NH?)JNOs, 

separates  from  dilute  acetic  acid  in  orange-yellow  crystals ;  the 
dichromate,  [Cr(CNS)(NH3)5]Cr207,  crystallises  in  bronze-coloured 
needles  ;  the  chloride ,  [Cr(CNS)(NH3)5]Cl2,  is  very  stable  to  concen¬ 
trated  hydrochloric  acid;  the  bromide,  [Cr(CNS)(NH3)5]Br2,  crystal¬ 
lises  in  deep  orange  crystals. 

Nitratopenlamminechromium  nitrate ,  [Cr(N03)(NH3)6](N03)2,  is  ob¬ 
tained  from  concentrated  nitric  acid,  and  the  preceding  nitrate  or  the 
aquopentamminechromium  base  derived  from  the  chloropentammine- 
chromium  chloride ;  it  is  sparingly  soluble  in  cold  water,  and  at 
30 — 40°  the  colour  of  the  solution  changes  from  red  to  violet,  and  the 
nitrato-salt  cannot  be  recovered.  The  iodide,  [Cr(N03)(NH3)5]I2,  is 
obtained  from  the  nitrate  and  potassium  iodide. 

When  thiocyanopentamminechromium  thiocyanate  is  heated  at 
130 — 140°,  until  the  evolution  of  ammonia  ceases,  a  mixture  is  ob¬ 
tained  from  which  dithiocyanotetramminechromium  chloride, 
[Cr(CNS)2(NH8)4]Cl, 

and  trithiocyanotriamminechromium,  Cr(CNS)3(NH3)3,  have  been  iso¬ 
lated.  The  latter  is  insoluble  in  cold  water,  alcohol,  ether,  or  chloro¬ 
form,  but  dissolves  in  piperidine,  quinoline,  benzylamine,  acetonitrile, 
or  acetone,  being  reprecipitated  by  the  addition  of  ether.  O.  S. 

Insoluble  Chromicyanid.es.  Frederick  Van  Dyke  Cruser  and 
Edmund  H.  Miller  (J.  Amer.  Chem.  Soc.,  1906,  28,  1132 — 1151). — 
Potassium  chromicyanide,  K3Cr(CN)6,  was  prepared  by  a  modification 
of  Christensen’s  method  (Abstr.,  1885,  737).  The  following  salts  were 
obtained  as  insoluble  precipitates  by  adding  solution  of  potassium 
chromicyanide  to  solutions  of  metallic  salts. 

Cadmium  chromicyanide,  Cd3Cr2(CN)12,  forms  a  white  precipitate 
with  a  slightly  green  tinge.  Cobalt  chromicyanide,  Co3Cr2(CN)12,  is 
obtained  as  a  light  rose-coloured  precipitate  which  becomes  yellowish - 
brown  on  drying.  Cuprous  chromicyanide,  Cu3Cr(CN)6,  forms  an 
orange-yellow  precipitate.  Cupric  chromicyanide,  Cu3Cr2(CN)12,  is 
blue  when  first  precipitated,  but  gradually  becomes  green,  and  when 
dry  is  reddish-purple.  Ferrous  chromicyanide,  Fe3Cr2(CN)12,  is  ob¬ 
tained  as  a  brick-red,  granular  precipitate,  which,  on  drying,  becomes 
dark  green.  Manganous  chromicyanide,  Mn3Cr2(CN)12,  forms  a 
greenish-white,  crystalline  precipitate,  and  when  dry  is  of  a  light 
brown  colour.  Nickel  chromicyanide,  Ni3Cr2(CN)12,  forms  a  light 
greenish-blue  precipitate  which  becomes  black  on  drying.  Silver 
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chromicyanide,  Ag3Cr(CN)6,  is  obtained  as  an  orange-yellow  precipi¬ 
tate,  and  when  dry  is  rose -red  in  colour.  Zinc  chromicyanide, 
Zn3Cr2(CN)12,  forms  a  yellowish-white,  crystalline  precipitate  which 
becomes  straw-coloured  on  drying. 

On  adding  potassium  chromicyanide  solution  to  mercurous  nitrate 
solution,  a  yellowish-white  precipitate  is  produced,  which  rapidly 
darkens  and  finally  becomes  grey.  It  is  probable  that  the  original 
precipitate  consists  of  mercurous  chromicyanide,  which  decomposes 
with  formation  of  mercurous  cyanide,  the  latter  becoming  converted 
into  mercuric  cyanide  and  mercury. 

The  action  of  various  reagents,  such  as  the  mineral  acids,  alkali 
hydroxides,  and  sodium  peroxide,  on  these  insoluble  chromicyanides  is 
described. 

Solutions  of  lead  acetate  and  nitrate  of  N\  10  strength  do  not  yield 
precipitates  with  Nj  10  potassium  chromicyanide.  A  list  is  given  of  a 
large  number  of  other-  salts  which  also  fail  to  give  a  precipitate  with 
this  reagent.  E.  G. 

Reactions  at  Low  Temperatures.  I.  Cyanides.  Walter 
Peters  ( Ber .,  1906,  39,  2782 — 2784). — The  compounds  described  were 
prepared  by  dissolving  separately  the  base  and  hydrogen  cyanide  in 
absolute  ether,  cooling  to  -  70°,  and  then  mixing. 

Diethylammonium  cyanide  is  colourless,  soluble  in  alcohol,  and  de¬ 
composes  between  -  20°  and  -  30°.  Triethylammonium  cyanide  crystal¬ 
lises  in  needles  and  decomposes  between  -  40°  and  -  50°.  Dimethyl - 
hydrazinium  cyanide  also  crystallises  in  needles,  decomposing  between 

—  0°  and  -  10°.  Pentamelhylenediaminium  cyanide  soon  becomes  sticky, 
and  decomposes  from  —  40°  to  -  50°.  Piperidinium  cyanide  decomposes 
from  —  25°  to  —  35°,  whilst  coniinium  cyanide  decomposes  at  about 

-  40°  to  -  50°.  E.  F.  A. 

s-Dimethylhydrazine.  Ludwig  Knorr  and  A.  Kohler  (Ber., 
1906,  39,  3257 — 3265). — When  1-methylpyrazole  methiodide  (obtained, 
quantitatively  from  pyrazole,  methyl  alcohol  and  methyl  iodide)  is 
heated  with  a  concentrated  solution  of  potassium  hydroxide,  formic  acid 
and  a  basic  oil  are  produced  ;  the  latter  has  not  been  thoroughly 
examined,  but  from  it  s-dimethylhydrazine  has  been  isolated.  It  boils 
at  81°  under  747  mm.  pressure,  has  a  sp.  gr.  0-8274  and  ?iD  1*4209  at 
20°  (compare  Harries  and  Klamt,  Abstr,,  1895,  i,  262).  The  acid 
hydrochloride,  acid  sulphate,  and  acid  oxalate,  and  the  picrate  and 
picrolonate,  are  described. 

Dimethylsemicarbazide,  NH2-CO‘NMe*NHMe,  obtained  from 
s-dimethylhydrazine,  hydrochloric  acid,  and  potassium  cyanate,  melts 
at  116°.  s -Dicarbanilyldimethylhydrazine,  N2Me2(CO'NHPh)2, 

obtained  from  phenylcarbimide  and  the  base  in  ethereal  solution,  melts 
and  decomposes  at  288°.  Phenyldimethylthiosemicarbazide, 
NHPh-CS-NMe-NHMe, 

melts  at  115°.  s-Dibenzoyldimethylhydrazine,  NMeBz*NMeBz,  obtained 
by  the  Schotten-Baumann  method,  melts  at  85°.  Dimethylpicr azide, 
C6H2(N02)3*NMe'NHMe,  obtained  from  s-dimethylhydrazine  and 
picryl  chloride  in  alcoholic  solution,  melts  at  141°.  C,  S. 
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Explanation  of  the  Substitution  of  Aromatic  Compounds. 
Arnold  F.  Holleman  (J.  pr.  Chem ,,  1906,  [ii],  74,  157 — 160. 
Compare  Abstr.,  1903,  i,  623). — An  amplification  of  the  author’s 
criticisms  of  Fliirseheim’s  theory  of  substitution  in  the  aromatic 
series  (Abstr.,  1903,  i,  79  ;  1905,  i,  614;  this  vol.,  ii,  529).  G.  Y. 


The  Simplest  Methylene  Hydrocarbons  of  Various  Ring 
Systems  and  their  Conversion  into  Alicyclic  Aldehydes. 
Otto  Wallach  [with  H.  Kohler]  (Chem.  Centr.,  1906,  ii,  602;  from 
Nachr.  k.Ges.  Wiss.  Gottingen ,  1906,  74 — 80.  Compare  this  vol.,  i,  553). — 
Methylenecycloheplane  boils  at  138 — 140°,  has  a  sp.  gr.  0*824  at  20°, 
and  %,  =  1*4611  at  20°.  The  glycol, 

obtained  from  it  melts  at  50 — 5l°and  boils  at  135 — 140°;  on  warming 
with  dilute  sulphuric  acid,  it  yields  suberanaldehyde,  C8H140,  the 
semicarbazone  of  which  melts  at  153 — 154°. 

When  hydrochloric  acid  is  removed  from  the  nitrosochloride  of 
methyleneci/cfoheptane,  a  liquid  oxime  is  obtained  which,  when  warmed 
with  dilute  sulphuric  acid,  yields  the  aldehyde, 


CH2*CH 


cHo*ch2*ch^c’CH0, 

melts 


the  semicarbazone  of  which  melts  at  203 — 204°.  When  oxidised  by 
means  of  silver  oxide,  the  aldehyde  is  converted  into  suberenecarboxylic 
acid,  which  melts  at  50 — 51°.  H.  M.  D. 


Constitution  of  Griess’  Benzidinedisulphonic  Acid.  Gustav 
Schultz  and  W.  Kohlhaus  ( Ber .,  1906,  39,  3341 — 3345.  Compare 
Griess,  Abstr.,  1881,  428;  Griess  and  Duisberg,  Abstr.,  1890,  57).—' 
Griess’  benzidinedisulphonic  acid  is  4  :  4'-diaminodiphenyl-3 : 3'- 
disulphonic  acid,  as  on  elimination  of  the  amino-groups  by  diazotisation 
and  treatment  of  the  product  with  copper  powder  in  alcoholic 
solution  it  yields  diphenyl- 3  :  3 ' -svdphonic  acid, 
S0sH*C6H4*CfiH4*S03H, 

which  on  fusion  with  potassium  hydroxide  is  converted  into  Haeusser- 
mann  and  Teichmann's  3  : 3'-dihydroxydiphenyl  (Abstr.,  1894,  i, 
598). 

The  3  : 3'-disulphonic  acid  is  obtained  as  a  syrup ;  it  is  isolated  in 
the  form  of  its  potassium  salt,  C12H806S2K2,2H20,  which  crystallises 
in  almost  colourless  leaflets  and  is  readily  soluble  in  alcohol  or 
water. 

Diphenyl- 3  :  3' -disulphonyl  chloride,  C12H8(S02C1)2,  crystallises  from 
chloroform  in  colourless  needles,  and  melts  at  127*5 — 128°;  the 
3 : 3' -disulphonamide,  C12H8(S02*NH2)2,  crystallises  in  stellate 
aggregates  of  microscopic  needles  and  melts  at  285° ;  the  3 :  3'- 
disulphonanilide,  C12H8(S02*NHPh)2,  crystallises  in  glistening, 
prismatic,  almost  colourless  prisms  and  melts  at  181*5°.  Methyl 
diphenyl-3  :  3 ' -disulphonate,  C12H8(S03Me)2,  crystallises  in  white  needles 
and  melts  at  132 -5°.  3  : 3'-Dihydroxydiphenyl  crystallises  in  needles 

and  gives  a  bluish-violet  coloration  with  ferric  chloride.  The 


ORGANIC  CHEMISTRY. 


819 


dibenzoate ,  C12H8(OBz)2,  crystallises  in  white  needles  and  melts 
at  92°.  “  G.  Y. 

Benzylsulphinic  Acid  and  Dibenzyldisulphoxide.  Emil 

Fromm  and  Josk  de  Seixas  Palma  ( Ber .,  1906,  39,  3308 — 3317. 
Compare  Otto  and  Lueders,  Abstr.,  1880,  811). — Dibenzylsulphono  is 
formed  always  as  an  impurity  in  the  preparation  of  benzylsulphinic 
acid. 

In  aqueous  solution  at  the  ordinary  temperature,  sodium  benzyl- 
sulphonate  undergoes  slight  decomposition,  yielding  small  quantities 
of  benzaldehyde  ;  at  higher  temperatures,  benzoic  acid,  stilbene,  sulphur, 
and  thionessal  are  formed.  Benzylsulphinic  acid,  prepared  by  the 
action  of  hydrogen  sulphide  on  lead  benzylsulphonate,  crystallises  in 
needles,  is  unstable  in  aqueous  solution,  being  readily  hydrolysed  to 
sulphur  dioxide  and  benzaldehyde,  and  reduces  iodine ;  when  treated 
with  methyl  iodide  and  sodium  hydroxide,  it  forms  benzylmethyl- 
sulphone. 

Dibenzyldisulphoxide,  CH2Ph*SO,SO'CH2Ph,  is  formed  by  the  decom¬ 
position  of  benzylsulphinic  acid  in  aqueous  solution.  It  crystallises  in 
prisms,  melts  at  108°,  is  neutral,  does  not  reduce  iodine,  and  when 
treated  with  methyl  iodide  and  potassium  hydroxide  yields  benzyl- 
methylsulphone  ;  when  boiled  with  benzyl  chloride  and  sodium  hydr¬ 
oxide,  it  forms  dibenzylsulphone  and  dibenzylsulphoxide. 

Benzylsulphonanilide,  CH2Ph-S02*NHPh,  crystallises  in  white 
needles  melting  at  103°;  the  p-toluidide,  C14H1502NS,  forms  white 
prisms  melting  at  113°;  the  o -phenelidide,  ClsH1703NS,  crystallises  in 
white  prisms  and  melts  at  85°. 

Sodium  and  lead  benzylsulphinates  are  formed  by  reduction  of 
benzylsulphonyl  chloride  with  zinc  dust  and  alcohol ;  they  decolorise 
iodine,  but  not  indigotin,  and  when  boiled  with  alkyl  haloids  form 
benzylalkylsulphones. 

Benzylmethylsulphone,  CH2PirS02Me,  crystallises  in  long  needles 
and  melts  at  127°. 

Benzylethylsulphone,  CH9PlrS09Et,  forms  scales  or  needles  and 
melts  at  84°.  G.  Y. 

Oxides  of  Hydrogen  Sulphide.  Emil  Fromm  and  Jose  de 
Seixas  Palma  (Ber.,  1906,  39,  3317 — 3326). — When  boiled  with 
sodium  hyposulphite  and  a  trace  of  zinc  dust  in  30  per  cent,  aqueous 
sodium  hydroxide,  benzyl  chloride  yields  dibenzylsulphone  and 
sodium  benzylsulphonate ;  the  hyposulphite  reacts  therefore  as  a 
mixture  of  a  sulphite  and  a  sulphoxylate.  The  action  of  sodium 
hyposulphite  on  benzyl  chloride  in  50  per  cent,  aqueous  sodium  hydr¬ 
oxide  at  the  ordinary  temperature  leads  to  the  formation  of  sodium 
benzylsulphinate,  which  is  identified  by  conversion  into  benzylmethyl¬ 
sulphone  (compare  preceding  abstract). 

Zinc  dust  reacts  with  sulphuryl  chloride  in  ethereal  solution,  forming 
zinc  chloride  and  zinc  sulphoxylate,  ZnS02,  which  is  converted  into 
dibenzylsulphone  when  heated  with  benzyl  chloride  and  10  per  cent, 
sodium  hydroxide ;  benzylsulphonic  acid  is  not  formed,  as  would  be  the 
case  were  the  product  of  the  sulphuryl  chloride  reaction  zinc  hypo- 
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sulphite.  The  syrupy  product  obtained  on  evaporating  the  ethereal 
solution  of  the  sulphoxylate  reduces  indigotin. 

Attempts  were  made  to  prepare  sulphur  hydrate,  H2SO,  the  hypo¬ 
thetical  parent  substance  of  the  organic  sulphoxides,  which  lies 
between  hydrogen  peroxide  and  hydrogen  persulphide. 

The  action  of  thionyl  chloride  on  zinc  dust  leads  to  the  formation  of 
zinc  chloride,  sulphur  dioxide,  and  sulphur ;  a  sulphoxide  is  not  formed 
by  treating  the  mixed  products  with  benzyl  chloride. 

Benzyl  disulphide,  sulphide,  and  mercaptan  are  formed  by  the  action 
of  benzyl  chloride  on  the  product  of  the  oxidation  of  sodium  sulphide 
by  hydrogen  peroxide. 

Sodium  sulphide  is  oxidised  to  only  a  small  extent  by  the  hypo¬ 
chlorite  yielding  sodium  sulphate. 

The  action  of  sulphur  on  potassium  hydroxide  and  treatment  of  the 
product  with  benzyl  chloride  leads  to  the  formation  of  thiobenzoic  and 
benzoic  acids  together  with  a  small  amount  of  benzyl  disulphide. 

Thiobenzoic  acid  is  oxidised  to  benzoyl  disulphide  by  potassium 
ferricyanide  in  alkaline  solution.  G.  Y. 

9-Ethylphenanthrene.  Robert  Pschorr  ( Ber .,  1906,  39, 

3128 — 3129). — 9 -Phenanthrylmetliylcarbinol,  C ,  4  H  9  •  0 11 M  e  •  0  H ,  re¬ 
sulting  from  acetaldehyde  and  9-bromophenanthrene  by  the  Grignard 
method,  melts  at  137°  (corr.),  and  forms  an  acetate ,  C19H1802,  which 
melts  at  100°  and  boils  at  230 — 235°  under  12  mm.  pressure.  By 
distillation  with  zinc  dust,  the  earbinol  yields  9-ethylphenanthrene, 
C](IHU,  which  melts  at  61 — 63°,  forms  a  picrate  melting  at  124°,  and 
by  oxidation  with  chromic  acid  yields  phenanthraquinone.  C.  S. 

ay-Diphenylpropylene.  Walter  Dieckmann  and  Hermann 
Kammerer  {Ber.,  1906,  39,  3046 — 3051). — ay-Diphenylpropylene  may 
be  regarded  as  the  open  chain  analogue  of  indene, 

C6H5*CH2’CH:CHPh  C6H4<^>CH, 

and  accordingly  it  has  been  .studied  with  the  view  of  ascertaining  how 
far  the  capacity  for  condensation  exhibited  by  indene,  fluorene,  and 
cycfopentadiene,  and  due  to  the  neighbouring  ethylene  linkings  present 
in  these  substances,  would  be  recognisable  in  open  chain  compounds 
of  similar  constitution.  The  anticipation  that  the  methylene  group  of 
ay-diphenylpropylene  would  have  the  same  reactivity  as  that  in  indene 
has  not  been  confirmed;  the  results  tend  to  show  that  the  reactivity  of 
the  double  linking  is  increased  by  the  cyclic  structure. 

ay-Diphenylpropylene  may  be  prepared  from  benzylcinnamic  acid, 
obtained  by  condensing  benzaldehyde  and  dihydrocinnamic  acid ; 
this  is  heated  at  100°  with  a  saturated  glacial  acetic  acid  solu¬ 
tion  of  hydrogen  bromide,  when  /?-bromodibenzyIacetie  acid 
is  formed,  which  crystallises  from  glacial  acetic  acid  in  colourless, 
lustrous  needles  melting  at  191 '5°.  This  acid  is  converted  quan¬ 
titatively  into  ay-diphenylpropylene  by  warming  with  excess  of  aqueous 
sodium  hydroxide.  The  hydrocarbon  thus  obtained,  which  boils  at 
178—179°  under  15  mm.  pressure,  is  a  colourless  liquid  with  the 
fragrant  odour  of  hyacinths ;  its  molecular  weight  corresponds  with 
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the  formula  C15H14.  It  is  probably  a  stereoisomeride  of  the  solid 
hydrocarbon  (m.  p.  57°)  obtained  by  Francis  (Trans.,  1899,  75,  869),  as 
the  oily  hydrocarbon  gives  a  dibromide  melting  at  110°,  whilst  that 
derived  from  the  solid  hydrocarbon  melts  at  231°. 

The  hydrocarbon  may  be  prepared  also  from  ay-diphenyl-a-propanol 
or  from  ay-diphenyl-/3-propanol  by  conversion  into  the  crude  chlorides, 
which  are  then  heated  with  diethylaniline,  or  preferably  with  pyridine. 

ay-Diphenyl propylene  does  not  condense  with  ethyl  oxalate  or 
diazo-compounds,  benzaldehyde  or  cinnam aldehyde,  and  it  does  not 
develop  any  coloration  with  ferric  chloride.  It  is  not  affected  by 
ethyl  nitrite  and  sodium  in  dry  ethereal  solution.  When  oxidised  with 
permanganate,  either  in  aqueous  or  acetone  solution,  it  furnishes 
benzoic,  phenylacetic,  and  benzoylformic  acids,  the  last  two  being 
formed  in  relatively  small  proportions.  G.  T.  M. 

Preparation  of  Triphenylmethane  by  the  Action  of  Chloro¬ 
form  or  Benzylidene  Chloride  on  Magnesium  Phenyl  Bromide. 

Albert  Reychler  (Bull.  Soc.  chim.,  1906,  [iii],  35,  737 — 740). — 
When  chloroform,  dissolved  in  ether,  is  added  to  magnesium  phenyl 
bromide  dissolved  in  ether,  and  the  liquid  is  treated  in  the  usual  way,  a 
yield  of  triphenylmethane  equivalent  to  from  70 — 80  per  cent,  of  the 
theoretical  is  obtained.  When  chloroform  is  replaced  by  benzylidene 
chloride  in  this  reaction,  some  tetraphenylmethane  is  produced  in 
addition  to  triphenylmethane. 

Carbon  tetrachloride  reacts  very  violently  with  magnesium  phenyl 
bromide.  Benzenyl  trichloride  also  reacts  energetically,  forming  a 
crystalline  precipitate  which,  submitted  to  the  usual  treatment,  yields 
only  a  sticky  product.  Commercial  methylene  dichloride  also  reacts 
with  magnesium  phenyl  bromide,  yielding  triphenylmethane,  but  this 
is  probably  entirely  due  to  the  chloroform  present  in  the  commercial 
article.  Chloroform  reacts  with  magnesium  ethyl  bromide,  yielding  a 
colourless  precipitate.  T.  A.  H. 

Triphenylmethyl.  XIV.  Moses  Gomberg  and  Lee  H.  Cone  ( Ber ., 
1906,  39,  2957 — 2970.  Compare  this  vol.,  i,  414). — The  u/3/?/3-Tetra- 
phenylethane  prepared  by  the  authors’  method  was  found  to  be 
identical  in  all  respects  with  the  product  formerly  obtained  by  Hanriot 
and  Saint-Pierre  (Abstr.,  1889,  882);  the  pure  hydrocarbon  may  be 
distilled  under  reduced  pressure,  when  it  boils  at  277 — 280°  under 
21  mm.  pressure. 

aaa-Triphenylpropane,  formerly  obtained  as  an  oil,  has  now  been 
caused  to  solidify  by  sowing  with  a  crystal  of  the  next  homologue,  tri- 
phenylbutane  ;  after  crystallisation  from  methyl  alcohol,  it  melts  at  51°. 

It  was  also  shown  that  the  oily  products  obtained  by  E.  and 
O.  Fischer  (Annalen,  1878,  194,  259),  and  by  Hanriot  and  Saint- 
Pierre  (loo.  cit.),  contain  crystallisable  aaa-triphenylpropane. 

aaa -Triphenylbutane,  prepared  by  the  interaction  of  magnesium  propyl 
bromide  and  triphenylmethyl  chloride,  propylene  and  triphenylmethane 
being  obtained  as  by-products,  crystallises  from  methyl  or  ethyl  alcohol 
in  fine  needles  or  in  hexagonal  plates  ;  both  forms  melt  at  79°,  and  the 
substance  boils  at  262 — 265°  under  62  mm.  pressure. 
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When  aaa-triphenylethane  is  prepared  by  the  interaction  of  tri- 
phenylmethyl  chloride  and  magnesium  methiodide,  no  gaseous  olefine 
was  evolved,  as  in  the  case  of  magnesium  ethyl  or  propyl  haloid, 
and  the  yield  of  the  product  was  70  per  cent,  of  the  calculated 
amount. 

aaa-Triphenylisobutane ,  produced  from  magnesium  isopropyl  bromide 
and  triphenylmethyl  chloride,  boils  at  233 — 234°  under  21  mm.  pressure, 
and  has  not  been  solidified. 

aaa-Triphenylisohexane,  prepared  from  magnesium  isoamyl  bromide 
and  triphenylmethyl  chloride,  is  a  viscid,  pale  yellow,  highly  refractive 
oil  having  an  intense  blue  fluorescence. 

The  hydrocarbons  of  this  series  can  all  be  nitrated  with  excess  of 
fuming  nitric  acid  until  the  number  of  entrant  nitro-groups  corresponds 
with  the  number  of  phenyl  nuclei  in  the  molecule,  but  in  some  cases 
the  nitration  must  be  repeated  before  this  result  is  attained.  All  the 
nitrohydrocarbons,  with  the  exception  of  trinitrotriphenylbutane, 
give  the  magenta  reaction,  and  are  therefore  probably  tri-para-deriv¬ 
atives.  Two  isomeric  tetranitro-&,s-tetraphenylethanes  were  obtained,  a 
more  soluble  substance  present  only  in  small  quantities  and  melting  at 
258°,  and  the  less  soluble  main  product  which  melts  at  269°. 

Trinitro-aaa-triphenylpropane,  obtained  after  repeated  nitration  of  the 
hydrocarbon,  crystallises  from  glacial  acetic  acid  in  pale  yellow  plates 
and  melts  at  194 — 195°. 

Trinitro-aaa-triphenylbutane  crystallises  from  glacial  acetic  acid  and 
melts  at  1 91 — 192°.  2'rinitro-aaa.-triphenylisobutane  melts  at  262 — 263°. 
Trinitro-aaa-triphenylisohexane  crystallises  in  prisms,  melts  at  207 — 208°, 
aud,  like  the  foregoing  nitro-derivative,  it  dissolves  sparingly  in  glacial 
acetic  acid. 

The  compound  from  phenyldiphenylenechloromethane,  described  in 
the  last  communication  as  a  hydrocarbon  (this  vol.,  i,  414),  is  now 

C  H  C  H 

found  to  be  phenylfluorene  peroxide,  i°  4^>CPh,0,0*CPh<^  ■ 4;  this 

substance  separates  fi'om  benzene  in  transparent,  tabular  crystals  con¬ 
taining  2C6 Hfi,  which  evolve  the  solvent  on  exposure  to  air  and  then  melt 
at  193°.  This  peroxide  may  also  be  prepared  by  shaking  a  benzene  solu¬ 
tion  of  phenyldiphenylenechloromethane  with  5  per  cent,  aqueous 
sodium  peroxide  containing  some  acetic  acid.  G.  T.  M. 

Triphenylmethyl.  XV.  Moses  Gomberg  and  Lee  H.  Cone  (Ber., 
1906,  39,  3274 — 3297.  Compare  Abstr.,  1905,  i,  641  ;  Heintschel, 
Abstr.,  1903,  i,  243  ;  Jacobson,  Abstr.,  1905,  i,  186). — The  present 
views  as  to  the  constitution  of  triphenylmethyl  are  (1)  that  it  contains 
a  tervalent  carbon  atom,  (2)  that  it  is  hexaphenylethane,  and  (3)  that 
it  is  a  quinonic  substance. 

(2)  This  view  can  be  no  longer  upheld, as  tetraphenyl-  and  pentapheDyl- 
ethane  have  been  prepared  and  found  to  be  stable  substances. 

(3)  Heintschel’s  formula 

cPb2:c<^:gg>CH-cH<^gjgg>c:cPh2, 

does  not  explain  why  triphenylmethyl  yields  triphenylmethyl  iodide 
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when  treated  with  iodine.  Jacobson’s  formula  has  been  discussed  pre¬ 
viously  (Abstr.,  1905,  i,  641). 

The  following  halogen  substitution  products  of  triphenylmethyl  have 
been  prepared  by  Friedel-Craft’s  synthesis  or  by  Grignard’s  reaction 
(compare  Gomberg,  Abstr.,  1904,  i,  489). 

p-Chlorotriphenylchloromethane,  prepared  from  jtj-chlorobenzophenone 
and  magnesium  phenyl  bromide,  reacts  with  p-toluidine,  forming 
p-chlorotriphenylmethyl-]i-toluidine ,  026H22NC],  melting  at  131°.  The 
carbinol,  OH'CPh2*C6H4Cl,  formed  by  hydrolysis  of  the  chloride  with 
sulphuric  acid,  crystallises  with  difficulty  and  melts  at  85°.  p-Bromo- 
triphenylchloromethane,  prepared  from  p-bromobenzophenone  and 
magnesium  phenyl  bromide,  melts  at  114°.  The  carbinol  crystallises 
slowly  and  melts  at  74°.  p-Iodotriphenylchloromethane,  prepared  from 
benzophenone  dichloride,  iodobenzene,  and  aluminium  chloride,  melts 
at  123°. 

Di-Tp-chlorotriphenylchloromethane,  CPhCl(C6H4Cl)2,  prepared  from  di- 
p-chlorobenzophenone  and  magnesium  phenyl  bromide  and  purified  by 
means  of  its  green,  iridescent  ferrichloride,  C19H13Ci3.FeCl3,  separates 
from  light  petroleum  in  opaque,  crystalline  aggregates  and  melts  at  87°. 
The  corresponding  di-p-ftrorao-compound  melts  at  100°;  the  carbinol 
crystallises  from  light  petroleum  in  opaque  masses  and  melts  at  110°. 

2:4':  4 "-Trichlorotriphenylchloromethane,  CC1(C6H4C1)3,  prepared 
together  with  a  small  quantity  of  tri-p-chlorotriphenylchloromethane, 
which  is  more  soluble  in  light  petroleum  than  is  the  2:4':  4"-compound, 
or  by  the  action  of  carbon  tetrachloride  and  aluminium  chloride  on 
chlorobenzene  at  60 — 70°,  or  from  magnesium  p-chlorophenyl  iodide 
and  2  :  4'-dichlorobenzophenone,  forms  large  crystals  and  melts  at  153°. 
The  corresponding  carbinol ,  0H,C(C6H4C1)3,  crystallises  from  light 
petroleum,  melts  at  lllh — 112-5°,  and  on  oxidation  with  chromic  acid 
in  glacial  acetic  acid  solution  yields  4 : 4'-dichlorobenzophenone. 
2:4':  M'  -Trichlorotriphenylmethane,  CH(C6H4C1)3,  prepared  by  reduc¬ 
tion  of  the  carbinol  or  its  chloride  with  zinc  dust  and  glacial  acetic 
acid,  melts  at  106°.  2  : 4' :  4 " -Trichlorotriphenylmethyl  ethyl  ether, 

OEt,C(C6H4Cl)3,  prepared  by  treating  the  chloride  with  sodium 
ethoxide,  crystallises  slowly  and  melts  at  about  40°. 

Tri-p-bromotriphenylchloromethane,  CCl(C6H4Br)3,  is  the  main  product 
of  the  action  of  carbon  tetrachloride  and  aluminium  chloride  on  bromo- 
benzene ;  it  crystallises  in  thin,  hexagonal  prisms,  melts  at  153°,  and 
gives  an  orange-red  coloration  on  addition  of  molecular  silver  to  its 
solution  in  benzene.  The  carbinol  crystallises  in  clear,  transparent, 
hexagonal  prisms  and  melts  at  131°.  The  ethyl  ether, 

OEt-C(C6H4Br)3, 

melts  at  206°. 

2  :4' :  ^"-Tribromotriphenylchloroniethane,  C19H12ClBr3,  formed  in 
small  amount  from  carbon  tetrachloride  and  bromobenzene,  or  by 
diazotation  of  pararosaniline,  decomposition  of  the  product  with 
cuprous  bromide,  and  treatment  with  hydrogen  chloride  in  benzene 
solution,  crystallises  in  small  cubes,  melts  at  154 — 155°,  and  gives  an 
intense  purple  colour  with  molecular  silver  in  benzene  solution ;  the 
carbinol  melts  at  134°;  the  ethyl  ether,  OEt*C(C6H4Br)3,  melts  at 
75—80°. 
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The  action  of  molecular  silver  and  air  on  the  halogen-substituted 
triphenylchloromethanes  in  benzene  solution  leads  to  the  formation  of 
the  corresponding  peroxides,  CRg'OOCRg  (compare  Gomberg,  loc.  cit.). 
The  position  of  the  substituting  halogen  atoms  only  is  given,  the 
temperatures  are  melting  points:  o -monochloro-,  150°  ;m  -monobromo-, 
170°;  di-p-bromo-,  174°;  2  : 4' :  4 "-trichloro-,  140°;  tri-p-chloro-, 

182°;  tri-p-bromo-,  192°;  2  :  4' :  4 "-tribromo-,  153°. 

These  peroxides  are  obtained  also  in  yields  varying  from  50 — 60  to 
3 — 4  per  cent,  by  the  action  of  sodium  peroxide  on  the  carbinol 
chlorides. 

Even  after  some  years  triphenylmethyl  does  not  lose  its  power  of 
absorbing  oxygen  and  forming  peroxides.  In  the  action  of  molecular 
silver  and  air  on  the  above  substituted  triphenylchloromethanes,  the 
first  product  must  be  the  unsaturated  substance,  the  substituted  tri¬ 
phenylmethyl,  which  in  the  second  stage  of  the  reaction  absorbs 
oxygen. 

A  number  of  experiments  are  described  to  show  that  if  the  chloro- 
methane  is  shaken  for  a  short  time  with  molecular  silver  and  immedi¬ 
ately  exposed  to  air,  the  peroxide  is  formed,  but  if  the  shaking  be  too 
prolonged  the  molecular  silver  attacks  the  halogen  atoms  in  the  benzene 
nuclei.  The  velocity  of  the  reaction  varies  with  the  number  and 
nature  of  the  halogens  present.  Connected  with  this  are  (1)  the  colora¬ 
tion  formed  when  the  molecular  silver  is  added  to  the  chloromethane 
in  benzene  solution,  (2)  the  amount  of  halogen  removed  from  the 
benzene  nuclei,  and  (3)  the  nature  of  the  resulting  product.  The 
results  of  determinations  of  (1)  and  (2)  are  given  in  tables.  The  pro¬ 
duct  obtained  on  prolonged  shaking  of  2:4':  4"-trichlorotriphenyl- 
chloromethane  with  molecular  silver  and  benzene  is  an  amorphous, 
light  yellow  glass  which  is  soluble  in  benzene  or  ether.  Molecular 
weight  determinations  by  the  cryoscopic  method  give  results  which 
point  to  the  removal  of  the  chlorine  being  accompanied  by  the  union  of 
two  of  the  triphenylmethyl  molecules.  This  agrees  better  with 
Jacobson’s  than  with  Heintschel’s  formula  for  triphenylmethyl. 

The  authors  conclude  that  the  highly  coloured,  unstable  derivatives 
of  triphenylmethyl  must  be  closely  related  to  the  stable  triphenyl- 
methane  dyes.  G.  Y. 

Removal  of  Chlorine  from  a-Chlorinated  Fluorene  Deriv¬ 
atives.  Hermann  Staudinger  (Ber.,  1906,  39,  3060 — 3062. 

Compare  Gomberg,  this  vol.,  i,  414). —  Phenyldiphenylenemethyl 
C  H  C  H 

[9-phenylJluoryl]  peroxide,  1 6TJ4^>CPh*0*0*CPh<^  1 6  4,  separates  after 
C6H4  c6  h4 

one  to  two  days,  when  an  ethereal  solution  of  9-chloro-9-phenylfluorene 
(obtained  conveniently  by  saturating  the  carbinol  in  glacial  acetic  acid 
with  hydrogen  chloride;  compare  Kliegl,  Abstr.,  1905,  i,  187)  is 
treated  with  amalgamated  zinc  in  the  presence  of  air  and  absence  of 
moisture.  It  separates  from  benzene  in  crystals  containing  2C6H6, 
and  melts  at  194°. 

9-Chlorofluorene  under  similar  conditions  yields  bisdiphenylene- 
ethane,  which  melts  at  239°. 

Ethyl  diphenylenechloroacetate,  obtained  from  phosphoric  chloride 
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and  ethyl  diphenyleneglycollate,  melts  at  46 — 47°,  does  not  react  with 
zinc  in  ethereal  solution,  but  with  molecular  silver  yields  ethyl  bis- 
C  H  C  H 

diphenylenesuccinate,  I6  4^>C(C02Et)*C(C02Et)<^  I6  4,  which  sepa- 
C6E4  ^6^4 

rates  from  chloroform  or  benzene  in  large  crystals  and  melts  at 
168—169°.  C.  S. 

Dibenzylnaphthalene.  Jossif  J.  von  Boguski  ( Ber .,  1906,  39, 
2866 — 2869). — When  naphthalene  and  benzyl  chloride  are  boiled  for 
some  time  in  the  presence  of  a  small  quantity  of  aluminium  powder, 
the  products  are  a-  and  /3-benzylnaphthalene  and  a  dibenzylnaphthalene , 
C24H20.  .  The  last  compound  can  be  isolated  from  the  fraction  boiling 
at  250 — 273°  under  33  mm.  pressure.  It  forms  slender,  colourless, 
triclinic  needles,  melts  at  146'5°,  and  dissolves  in  hot  alcohol  and  in 
most  organic  solvents.  J.  J.  S. 

Preparation  of  a  3 :  4r-Dichloroanilinesulphonic  Acid. 
Aktien-Gesellschaft  fur  Anilin-Fabrikation  (D.E.-P.  172461). — 
3 : 4-Dichloroaniline,  when  heated  with  a  molecular  proportion  of 
sulphuric  acid  at  215°,  yields  a  sulphonic  acid  which  is  probably 
3  :  4 -dichloroaniline-Q-sulphonic  acid.  This  substance  is  a  white  powder, 
soluble  in  200  parts  of  hot  and  1000  parts  of  cold  water,  which 
furnishes  a  sparingly  soluble,  colourless  diazo-derivative  and  well- 
defined  sodium  salt,  crystallising  in  large,  lustrous  leaflets.  The 
potassium  salt  also  crystallises  readily ;  the  barium,  zinc,  and  copper 
salts  are  also  soluble.  G.  T.  M. 

Reduction  of  Nitro  compounds  by  Alkaline  Solutions  of 
Stannous  Oxide.  Heinrich  Goldschmidt  and  Moritz  Eckardt 
{Zeit.  physikal.  Chem.,  1906,  56,  385 — 452.  Compare  Goldschmidt 
and  Ingebrechtsen,  Abstr.,  1904,  ii,  608 ;  Goldschmidt  and  Sunde,  this 
vol.,  i,  734). — The  relation  of  the  free  to  the  combined  alkali  in 
alkaline  solutions  of  stannous  hydroxide  has  been  ascertained  by 
determining  the  solubility  of  the  hydroxide  in  sodium  hydroxide 
solutions  of  different  strengths.  From  these  determinations  it  appears 
that  stannous  hydroxide  acts  as  a  monobasic  acid  (compare  Hantzsch, 
Abstr.,  1902,  ii,  395),  and  that  in  sodium  hydroxide  solution  it  exists 
chiefly  as  the  salt  Sn02HNa.  A  saturated  solution  of  stannous 
hydroxide  in  pure  water  is  found  to  contain  (M)000135  gram-mol.  per 
litre,  and  when  this  result  is  combined  with  the  values  for  the 
solubility  in  alkaline  solutions,  it  appears  that  the  affinity  constant  of 
stannous  hydroxide  as  an  acid  is  of  the  same  order  as  that  of  phenol. 
The  view  that  stannous  hydroxide  in  sodium  hydroxide  solutions  exists 
chiefly  as  the  salt  Sn02HNa  was  confirmed  by  observing  the  catalytic 
effect  of  these  solutions  on  the  change  of  diacetonealcohol  into  acetone 
(see  Koelichen,  Abstr.,  1900,  ii,  395).  The  stannous  solutions  were 
prepared  by  electrolysing  a  solution  of  sodium  hydroxide  with  a  tin 
anode,  and  the  course  of  the  change  of  the  diacetonealcohol  into 
acetone  was  followed  in  a  dilatometer.  Similar  experiments  indicate 
that,  when  alkaline  stannous  hydroxide  solutions  are  oxidised,  the 
stannate  produced  contains  sodium  and  tin  in  the  atomic  ratio  2:1. 
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The  character  of  the  reduction  by  alkaline  stannous  hydroxide 
solutions  varies  very  much  from  one  nitro  compound  to  another.  Of 
the  substances  studied  there  are  four  which  react  with  3  molecules  of 
stannous  hydroxide,  and  yield  amino-compounds  directly :  these  are 
o-  and  jo-nitrophenols  and  o-  and  />-nitroanilines.  Other  substances, 
namely,  m-nitrophenol,  m-nitroaniline,  the  three  nitrobenzoic  acids,  the 
three  nitrobenzenesulphonic  acids,  p-nitrotoluenesulphonic  acid,  and 
o-nitrobenzaldehyde,  react  with  2  molecules  of  stannous  hydroxide. 
There  is,  however,  further  diversity,  for  whilst  of  the  latter  list 
o-nitrobenzoic  acid  and  o-nitrobenzaldehyde  lead  to  a  hydroxylamine 
derivative  as  the  end-product  of  the  reaction,  the  others  yield  azo-  and 
azoxy-compound  s . 

As  regards  the  rate  of  reduction,  the  phenomena  are  simplest  when 
the  concentrations  of  tin  and  soda  are  low,  and  in  these  cases  the 
velocity  coefficient  calculated  for  an  equation  of  the  second  order  is 
fairly  constant.  It  is  probable  that  the  ion  SnHO'2  is  the  effective 
agent  in  the  reduction,  and  that  the  nitro-compound  is  first  reduced  to 
a  nitroso-compound,  which  in  its  turn  is  further  reduced  with  infinitely 
great  velocity.  The  value  of  the  velocity  coefficient  rises  markedly  as 
the  soda  concentration  is  increased.  This  increase  may  be  accounted 
for  if  it  is  assumed  that  in  the  more  concentrated  soda  solutions 
disodium  stannite  is  present. 

In  the  following  table  are  compared  the  values  of  the  velocity 
coefficient  of  reduction  for  various  nitro  compounds,  ( a )  with  alkaline 
stannous  hydroxide  solutions,  ( b )  with  stannous  chloride  and  hydro¬ 
chloric  acid  : 

Nitroaniline  . 

Nitrophenol  . 

Nitrobenzoic  acid . 

Nitrobenzenesulphonic  acid 
Nitrobenzaldehyde  . 


Sulphur  Derivatives  of  the  Anilides  of  Malonic,  Succinic, 
and  Phenylacetic  Acids  and  their  Transformation  Products. 

Arnold  Reissert  and  Arnold  Mor£  ( Ber .,  1906,  39,  3298 — 3308. 
Compare  Reissert,  Abstr.,  1904,  i,  990). — The  action  of  phosphorus 
pentasulphide  on  malonanilide  in  boiling  toluene  solution  in  a  reflux 
apparatus  leads  to  the  formation  of  dithionmalonanilide, 

CHIOS’ NHPh)2, 

which  crystallises  from  alcohol  in  yellow  needles,  melts  at  149®,  and  is 
soluble  in  aqueous  sodium  hydroxide,  but  is  insoluble  in  aqueous 
sodium  carbonate.  The  dithion-o-toluidide,  CH2(CS*NH'C7H7)2,  pre¬ 
pared  in  the  same  manner  from  malon-o-toluidide,  crystallises  in  yellow 


Ortho. 

Meta. 

Para. 

a 

...  20 

150 

13-4 

b 

0-655 

0-175 

0-10 

a 

5-72 

40 

1-57 

b 

0-022 

0-023 

0  0022 

a 

...  97 

130 

226 

b 

0122 

0064 

— 

a 

...  584 

273 

484 

b 

0-052 

0073 

0-129 

a 

...  1030 

— 

— 

b 

0-245 

0-078 

— 
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ORGANIC  CHEMISTRY. 


827 


needles  and  melts  at  122 — 123°.  The  dithion-p-toluidide,  Cl7HlsN2S2, 
melts  at  145°. 

When  shaken  with  cold  concentrated  sulphuric  acid,  dithionmalon- 

anilide  yields  dehydrodithionmalonanilide,  which 

crystallises  in  matted,  yellow  needles,  melts  at  154 — 155°,  and  is 
insoluble  in  aqueous  alkali  hydroxides. 

The  action  of  hot  dilute  sulphuric  acid  on  dithionmalonanilide 
leads  to  the  formation  of  dehydrodithionma1 onanilide  sulphide, 

S  CH<C^!^p^j^S2  Jo»  which  crystallises  in  golden  leaflets,  melts  and 

decomposes  at  197°,  and,  when  boiled  with  concentrated  aqueous  sodium 
hydroxide,  yields  a  small  amount  of  dithionmalonanilide,  together  with 
a  substance,  C30H22N4S5,  melting  at  210°. 

CH  *CO 

Thionsuccinanil,  l  2  N-NPh,  is  formed  in  only  small  amount  by 

the  action  of  phosphorus  pentasulphide  on  succinanil,  but  in  good 
yields  by  boiling  methyl  succinanilate  with  phosphorus  pentasulphide 
in  toluene  solution.  It  separates  from  alcohol  in  stout,  yellow  crystals, 
melts  at  116—117°,  forms  sodium  sulphide  when  heated  with  aqueous 
sodium  hydroxide,  and  when  treated  with  cold  alcoholic  sodium 
hydroxide  yields  sodium  thionsuccinanilate.  The  free  acid, 
NHPh-CS-CH2*CH2*C02H, 

melts  at  106 — 107°. 

Methyl  succinanilate  is  prepared  best  by  boiling  succinanil  with 
concentrated  sulphuric  acid  and  methyl  alcohol. 

s 

Benzothiazole-2-propionic  acid,  C6H4<^^C*CH2*CH2’C02H,  formed 


by  shaking  thionsuccinanilic  acid  with  potassium  ferricyanide  in 
alkaline  solution,  crystallises  in  stout,  white  needles,  melts  at  108 — 109°, 
and  is  soluble  in  most  organic  solvents  or  dilute  mineral  acids.  The 
ammonium  and  silver  salts  are  described  ;  the  methyl  ester,  CnHn02NS, 
crystallises  in  soft,  slender  needles  and  melts  at  57 — 58°;  the  anilide, 
C7H4NS‘CH2‘CH2*C(>NHPh,  forms  colourless  needles  and  melts  at 
149°;  the  thionanilide,  C7H4NS-CH2'CH2,CS'NHPh,  formed  by  the 
action  of  phosphorus  pentasulphide  on  the  anilide  in  boiling  xylene 
solution,  crystallises  in  stout,  yellow  needles  and  melts  at  127°. 

s 

s-Dibenzothiazylethane,  C2H4(C<\-j^^>06H4)2  (Hofmann,  Abstr., 


1880,  388),  is  formed  by  oxidation  of  the  preceding  substance  by  means 
of  potassium  ferricyanide  in  alkaline  solution. 

Thionphenylacetoanilide,  C14H13NS,  prepared  by  the  action  of  phos¬ 
phorus  pentasulphide  on  phenylacetanilide  in  boiling  toluene  solution, 
crystallises  in  long,  soft,  silky,  yellow  needles,  melts  at  88°,  and  is 
readily  soluble  in  aqueous  alkali  hydroxides.  G.  Y. 


Adipanilide.  Eyvind  Bodtker  ( Ber .,  1906,  39,  2765). — 

Adipanilide,  C18H20O2N2,  obtained  by  heating  the  acid  and  aniline  at 
1 90°  for  eight  hours,  crystallises  from  hot  alcohol  in  glistening  plates 
or  feathery  needles,  melts  at  240°  (corr.),  and  dissolves  in  most  organic 
solvents  with  the  exception  of  ether,  J.  J.  S. 
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w-Sulphonic  Acids  and  w-Cyanides  of  Aromatic  Amines. 
Hans  Bucherer  and  Arthur  Schwalbe  ( Ber .,  1906,  39,  2796 — 2813). 
— Sodium  methylaniline  -  <o  -  sulphonate  [anilinomethanesulphonate], 
NHPh*CH2’S03Na,  is  obtained  quantitatively  by  the  interaction  of 
formaldehyde  bisulphite  and  aniline  and  converted  into  cyanomethyl- 
aniline  by  the  action  of  potassium  cyanide ;  the  effect  of  steam, 
temperature,  acids,  and  nitrous  acid  on  the  yields  obtained  in 
this  reaction  have  been  investigated.  Sodium  monomethyl -p-tolu- 
idino-w-sulphonate,  CLH-.,NH‘CH2,S03Na,  crystallises  in  large 
platelets ;  the  sodium  salt  of  the  o -toluidine  derivative  gives  a 
flocculent  precipitate,  and  the  barium  salt  crystallises  in  plates. 
Sodium  monomethyl -o-anisidine-w- sulphonate ,  0Me,C(iH4,CH2*S03Na, 
crystallises  in  thick,  voluminous  platelets,  the  decomposition  with 
potassium  cyanide  begins  at  90°,  and  the  w-cyanomethyl-o-anisidine 
crystallises  in  glistening  prisms  melting  at  68°.  Sodium  monomethyl- 
p-nitroanilino-w-sulphonate  separates  in  yellow  needles  and  does  not 
yield  the  nitrile. 

The  disodium  salt  of  dimethyl-m-tolylene-2 :4-diaminedi-w-sulphonic 
acid  crystallises  in  needles  grouped  in  stellar  aggregates ;  di-w-cyano- 
dimethyltolylene-2  :  4- diamine  forms  faintly  yellow-coloured  needles 
melting  at  207°.  Sodium  monomethyltolylene-'2  :  4 -diamine- w- sulphonate 
crystallises  in  diagonally-crossed  needles,  the  nitrile  separates  as  an 
oil.  Sodium  dimethyl -p-phenylenediaminedi-w-sulphonate  crystallises  in 
rhombic  plates,  w-cyanomonomethyl-p-phenylenediamine  crystallises  in 
plates  melting  at  168°;  the  sodium  salt  of  the  corresponding 
sulphonate  forms  minute  needles.  Sodium  dimethylbenzidinedi- 
w-sulphonate  separates  in  broad  needles  which  are  not  altered  by 
boiling  with  water  ;  di-w-cyanodimethylbenzidine  melts  at  241 — 242°  ; 
sodium  monomethylbenzidine-wsulphonate  separates  in  bundles  of 
needles,  whilst  the  corresponding  w-cyanomonomethylbenzidine  crystal¬ 
lises  in  platelets  melting  at  142 — 144°  and  forms  a  sparingly  soluble 
dmso-compound  which  gives  rise  to  red  dyes. 

w-Cyanomethylanthranilic  acid  is  a  light  yellow  compound  melting  at 
184°.  Sodium  methyl-a-naphthylamine-w-^-disulphonate  crystallises  in 
prisms,  sodium- w-cyanomethylnaphthionic  acid  crystallises  in  well- 
formed  plates  which  melt  and  become  brown  at  258°.  Sodium  methyl - 
a -naphthylamine-w-sulphonate  is  a  colourless,  crystalline  powder  which 
becomes  reddish-violet  when  exposed  to  damp  air,  w-cyanomethyl - 
a -naphthylamine  crystallises  in  long  needles  melting  at  92°,  whereas 
Knoevenagel  (Abstr.,  1904,  i,  989)  found  44 — 45°.  The  corresponding 
w-cyanomethyl -j3-naphthylamine  melts  at  102 — 104°. 

Sodium  methylethylaniline-w-sulphonate  crystallises  in  thick  plates 
and  yields  75  per  cent,  of  the  nitrile,  decomposing  with  potassium 
cyanide  at  60°.  Aniline  and  benzaldehydebisulphite  condense  to  the 
sodium  benzylaniline-w-sulphonate  described  by  Eibner  (Abstr.,  1901, 
i,  376).  w-Cyanobenzyl-o-anisidine  forms  minute,  glistening  prisms 
melting  at  73°.  E.  F.  A. 

Action  of  Bromine  on  Dimethylaniline.  II.  C.  Loring 
Jackson  and  Latham  Clarke  ( Amer .  Ghem.  J.,  1906,  36,  409 — 414. 
Compare  Abstr.,  1905,  i,  768). — A  repetition  of  the  experiments 
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described  in  the  earlier  paper  ( loc .  cit.)  has  shown  that  a  mixture  of 
dimethylaniline,  bromine,  and  chloroform  may  give  two  entirely 
different  products  even  when  there  is  no  apparent  difference  in  the 
conditions  of  the  reaction  ;  thus  sometimes  the  additive  compound, 
Cf)H5Br2'NMe0,  is  produced,  whilst  at  other  times  substitution  occurs 
with  formation  of  the  compound  C6H4Br*NMe2,HBr,Br,  described  by 
Fries  (Abstr.,  1904,  i,  571).  “  E.  G. 

A  New  Method  of  Preparing  Aromatic  Amines.  Franz  Sachs 
[and  in  part  E.  Appenzeller,  Yiktor  Herold,  B.  Mylo,  Kurt  Schadel, 
and  Theodor  Sutter]  ( Ber .,  1906,  39,  3006 — 3028). — In  attempting  to 
obtain  evidence  of  the  existence  of  the  heteronueleal  2  : 6-naphthaquinone 
or  its  derivatives  the  author  was  led  to  a  new  method  of  preparing 

5- amino-/?-naphthol,  which  consisted  in  heating  sodium  /J-naphthol- 

6- sulphonate  with  sodamide  for  forty  minutes  at  230 — 240°  in  a  copper 
vessel  fitted  with  a  stirrer.  In  this  way  the  sulphonic  residue  was  elimin¬ 
ated  and  the  NH2  group  introduced  into  a  different  position  in  the  ring, 
and  a  yield  of  51  per  cent,  of  the  product  was  obtained.  The  process 
was  then  extended  to  other  derivatives  of  the  aromatic  hydrocarbons. 

The  sodium  salts  of  benzenesulphonic  and  naphthalene-/3-sulphonic 
acids  when  fused  with  sodamide  furnished  30  and  32  percent,  of  aniline 
and  /J-naphthylamine  respectively.  /3-Naphthol-7-sulphonic  acid  gave 
rise  to  a  mixture  of  isomeric  aminonaphthols,  in  which  7-amino- 
/?-naphthol  and  5-amino-/I  naphthol  were  identified.  /J-Naphthol- 
8-sulphuric  acid  also  furnished  a  mixture  of  isomerides,  which  were 
partially  separated  by  means  of  their  benzoyl  derivatives. 

The  basic  salt  of  /J-naphthol-1  -sulphonic  acid  yielded  a  homogeneous 
product  which,  however,  has  not  been  identified  with  any  of  the  known 
aminonaphthols. 

a-Naphthol-5-sulphonic  acid,  when  subjected  to  the  sodamide  fusion, 
furnished  5-amino-a-naphthol,  which  was  characterised  by  the 
formation  of  a  blue  azo-dye  with  a-diazonaphthalene-4-sulphonic  acid. 
8-Amino-a-naphthol  itself  was  not  isolated  from  the  sodamide  fusion  of 
a-naphthol-8-sulphonic  acid,  but  was  separated  from  the  tarry  by¬ 
products  only  in  the  form  of  its  picrate. 

Sodium  anthraquinone-/3-sulphonate,  when  fused  with  a  mixture  of 
sodamide  and  naphthalene,  yielded  anthranol,  anthraquinone,  and  a 
base  melting  at  255°,  which,  although  having  the  composition  and 
molecular  complexity  of  an  aminoanthraquinone,  is  not  identical  with 
either  a-  or  /I-aminoanthraquinone. 

/J-Naphthol,  when  fused  with  sodamide  and  excess  of  naphthalene, 
yielded  principally  6 -amino-/?- naphthol,  together  with  small  amounts  of 

7-amino-/3-naphthol  and  the  isomeride  derived  from  /J-naphthol- 
1 -sulphonic  acid ;  traces  of  naphthylenediamines  were  also  discernible 
in  the  products  of  fusion. 

a-Naphthol  gave  5-amino-a-naphthol  at  190°,  at  higher  temperatures 
I  :  5-naphthylenediamine  results. 

a-Naphthylamine,  sodamide,  and  naphthalene,  when  fused  for  thirty 
minutes  at  230°,  give  a  47  per  cent,  yield  of  pure  1  : 5-naphthylene¬ 
diamine  ;  hydrogenated  naphthalenes  are  produced  when  the  heating 
is  prolonged. 
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/3-Naphthylamine  under  similar  conditions  gives  2  : 5-naphthylene- 
diamine  and  a  trace  of  an  ortho-diamine,  probably  2  : 3-naphthylene- 
diamine. 

When  naphthalene,  phenol,  and  sodamide  are  fused  at  200 — 220°, 
amino-groups  are  introduced  into  the  naphthalene  nucleus,  and 
a-naphthylamine  and  1  : 5-naphthylenediamine  are  produced,  and 
similar  results  are  obtained  when  resorcinol  or  sulphanilic  acid  are 
employed  in  the  fusion  instead  of  phenol. 

The  following  substances  were  employed  in  characterising  the  amino- 
naphthols  :  dibenzoyl-  l-amino-/3-naphthol,  silky  needles,  melting  point 
235*5°  (compare  Trans.,  1889,  55,  121)  ;  -benzoylS-amino-fi-naphthol , 
hexagonal  plates,  melting  point  233*5° ;  dibenzoylA-amino-fi-naphthol, 
rhombic  plates,  melting  at  309 — 310° ;  dibenzoyl-5-ci7nino-[i-na]>hthol, 
white  needles,  melting  at  223°  ;  N -benzoyl- 5-arnino- /3-naphthol ,  white 
needles,  melting  at  152°;  diacetyl-5-amino-fi-naphthol,  melting  at  187°  ; 
acetyl-5-a??iino-2-methoxynaphthalene,  felted  needles,  melting  at  140°; 
5  amino- /3-naphthol  picrate,  yellow  needles,  melting  point  183° ; 
dibenzoyl-Q-amino-fS-naphthol,  prisms,  melting  at  233*5°;  dibenzoyl- 
7  -  amino-  fi-naphthol,  white  needles,  melting  at  187*5°;  dibenzoyl-8- amino- 
(3-nciphthol,  white  prisms,  melting  at  208°;  dibenzoyl- i-amino  a-nciphthol, 
rhombic  crystals,  melting  at  215°;  dibenzoyl-5-amino-a-naphthol, 
rhombic  plates,  melting  at  276°. 

The  following  derivatives  of  1  :  8-naphthylenediamine  were  prepared: 
dibenzoyl-l  \  8-nciphthylenediamine,  needles,  melting  at  311 — 312°; 
ethylidene-1  :  8-naphthylenediamine,  crystallising  from  dilute  alcohol  in 
green  needles  and  decomposing  at  210°. 

2  :  6-Dihydroxynaphthalene,  when  treated  with  oxidising  agents  such 
as  ferric  chloride,  potassium  dichromate,  ammonium  persulphate, 
manganese  dioxide  and  sulphuric  acid,  potassium  permanganate  and 
potassium  hypobromite,  furnishes  yellowish-white  precipitates  which 
dissolve  in  aqueous  alkalis  to  a  green  solution ;  the 'analytical  data  and 
molecular  determinations  of  their  oxidation  products  agree  approxi¬ 
mately  with  the  formula  (C10H5O2)4.  G.  T.  M. 


Substituted  Diphenylhydroxylamines.  Heinrich  W ieland  and 
Stephan  Gambarjan  ( Ber .,  1906,  39,  3036 — 3042.  Compare  this  vol., 
i,  453). — ^-Nitrosodiphenylhydroxylamine,  NO'C6H4*N(OH)*C6H5, 
prepared  by  Bamberger’s  method  from  nitrosobenzene  and  cold  con¬ 
centrated  sulphuric  acid,  was  converted  into  its  methyl  ether  by  shaking 
with  methyl  sulphate  and  dilute  aqueous  sodium  hydroxide ;  this 
melted  at  137 — 138°  without  decomposition;  it  is  soluble  in  all  the 
organic  media.  It  is  markedly  basic,  and  when  warmed  with 
moderately  concentrated  sulphuric  acid  it  undergoes  hydrolysis  and 
nitrosobenzene  is  produced.  On  reduction  either  with  zinc  dust 
and  acetic  acid  or  alcoholic  hydrogen  sulphide,  it  yields  jo-amino- 
diphenylamine. 

These  reactions  are  most  readily  explained  on  the  supposition  that 
jo-nitrosodiphenylhydroxylamine  is  a  pseudo-acid,  which,  on  the  forma- 

N'C  H 

tion  of  a  salt,  assumes  the  quinonoid  aci-form,  HO’N'.CqH,^^  6  5’ 
and  yields  a  methyl  ether  having  a  similar  constitution. 
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2  :  A-Dinitrodiphenylhydroxylamine,  C6H5,N(OH)*06H3(NO2)2,  is 
formed  together  with  dinitrodiphenylamine  and  aniline  when  1-bromo- 
2  : 4-dinitrobenzene  and  phenylhydroxylamine  are  heated  in  alcoholic 
solution  in  a  reflux  apparatus.  It  separates  from  benzene  in  flattened, 
orange-coloured  needles  melting  and  decomposing  at  114 — 115°,  is 
readily  soluble  in  most  oi'ganic  media  excepting  petroleum,  and  is 
scarcely  soluble  in  water.  In  aqueous  solutions  of  ammonia  or  the 
alkali  hydroxides,  it  furnishes  soluble,  brownish-red  salts  correspond¬ 
ing  with  the  quinonoid  act-form.  On  reduction  with  zinc  dust  and  acetic 
acid,  diaminodiphenylamine  is  produced.  G.  T.  M. 

Benzoyl-jo  bromophenylcarbamide  :  a  By-product  in  the  Pre¬ 
paration  of  Benzoylbromoamide.  Forris  J.  Moore  and  A.  M. 
Cederholm  ( J Amer.  Ghem.  Soc.,  1906,  28,  1190 — 1198). — When 
benzoylbromoamide  is  prepared  by  Hoogewerff  and  van  Dorp’s 
method  (Abstr.,  1889,  981),  it  is  liable  to  contain  as  much  as  10  per 
cent,  of  benzoyl-p-bromophenylcarbamide. 

Benzoyl-^-brornophenylcarbamide,  C6H4Br  •  N  H  •  CO  •  NHBz,  crystal¬ 
lises  in  silky  needles,  melts  at  230°  in  a  closed  tube,  decomposes  at 
232°,  and  is  soluble  in  glacial  acetic  acid  and  insoluble  in  water  or 
ether.  The  compound  can  be  synthesised  (1)  by  the  action  of  phenyl- 
carbamide  on  benzoylbromoamide  in  benzene  solution,  (2)  by  the 
action  of  p-bromophenylcarbimide  on  benzoylbromoamide  in  alkaline 
solution,  (3)  by  heating  a  mixture  of  jo-bromophenylcarbimide  and 
benzamide,  and  (4)  by  the  action  of  benzoylbromoamide  on  benzoyl- 
phenylcarbamide  in  benzene  solution. 

The  production  of  benzoyl-^»-bromophenylcarbamide  in  the  pre¬ 
paration  of  benzoylbromoamide  is  regarded  as  due  to  the  formation  of 
benzoylphenylcarbamide  in  the  course  of  the  reaction  and  its 
subsequent  bromination  by  the  benzoylbromoamide  itself.  E.  G. 

Action  of  Bases  on  Thiocarbamides.  Reinhold  von  Walther 
and  A.  Stenz  (J.  pr.  Ghem.,  1906,  [ii],  74,  222 — 231.  Compare  Abstr., 
1900,  i,  569). — The  action  of  ammonium  acetate  on  s-diphenylthio- 
carbamide  in  glacial  acetic  acid  solution  on  the  water-bath  leads  to 
the  formation  of  hydrogen  sulphide  and  s-diphenylcarbamide,  but  in 
alcoholic  solution  to  the  formation  of  phenylthiocarbamide. 

When  heated  with  hydroxylamine  hydrochloride  in  acetic  acid 
solution,  s-diphenylthiocarbamide  yields  s-diphenylcarbamide,  aniline, 
and  carboxyl  sulphide ;  phenyloxythiocarbamide,  formed  as  an  inter¬ 
mediate  product  in  this  reaction,  yields  s-diphenylcarbamide,  aniline, 
and  carbonyl  sulphide  when  heated  with  glacial  acetic  acid. 

When  heated  with  hydroxylamine  in  alcoholic  solution,  s-diphenyl¬ 
thiocarbamide  forms  sulphur  and  aniline. 

s-Diphenylcarbamide,  acetanilide,  and  hydrogen  sulphide  are  formed 
by  heating  guanidine  with  s-diphenylthiocarbamide  in  glacial  acetic 
acid  solution  (compare  Bamberger,  Abstr.,  1881,  43). 

The  action  of  hydrazine  on  s-diphenylthiocarbamide  in  alcoholic 
solution  on  the  water-bath  leads  to  the  formation  of  hydrazo- 
dicarbonthiophenylamide,  together  with  small  amounts  of  hydrogen 
sulphide  and  a  substance,  which  is  obtained  also  by  boiling 
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2  mols.  of  s  diphenylthiocarbamide  with  1  mol.  of  hydrazine  in  glacial 
acetic  acid  solution  ;  it  crystallises  in  yellow  leaflets  and  melts  at  237°. 

When  boiled  with  o-toluidine  in  alcoholic  solution  for  one  hour,  or 
in  glacial  acetic  acid  solution  for  ten  minutes,  s-diphenylthiocarbamide 
forms  aniline  and  a£>-phenyl-o-tolylthiocarbamide  ;  a6-phenyl-m-tolyl- 
thiocarbamide  is  formed  in  the  same  manner  from  s-diphenylthio¬ 
carbamide  and  m-toluidine. 

ab  Phenyl-p-tolylthiocarbamide  melts  at  141°;  the  substance 
melting  at  158°  ( loc .  ext .)  is  a  mixture  of  homologous  thiocarbamides 
(compare  Kjellin,  Abstr. ,  1903,  i,  287  ;  'Hugershoff,  ibid.,  477).  This 
mixture  is  formed  also  by  the  action  of  jt?-toluidine  on  phenyl- 
thiocarbimide. 

When  heated  with  phenylhydrazine  in  alcoholic  or  acetic  acid 
solution,  or  without  a  solvent,  s-diphenylthiocarbamide  forms  diphenyl- 
thiosemicarbazide  melting  at  177°  (Walther,  Abstr.,  1896,  i,  534). 

l-Phenyl-4-p-tolylthiosemicarbazide  formed  by  heating  di-p-tolyl- 
thiocarbamide,  or  «6-phenyl-p-tolylthiocarbamide  with  phenylhydrazine 
in  glacial  acetic  acid  solution,  melts  at  165°  and  remains  unchanged 
when  heated  with  alcoholic  hydrogen  chloride  (compare  Marckwald, 
Abstr.,  1893,  i,  26  ;  1899,  i,  503). 

l-Phenyl-4-o-tolylthiosemicarbazide  formed  from  «6-phenyl-o-tolyl- 
thiocarbamide,  melts  at  156°. 

Diphenylmethylthiosemicarbazide  is  obtained  by  heating  s-diphenyl¬ 
thiocarbamide  with  phenyl methylhydrazine  in  glacial  acetic  acid 
solution  ;  1  :  4-diphenylthiosemicarbazide  is  formed  by  heating  guanyl- 
phenylthiocarbamide  with  an  excess  of  phenylhydrazine.  G.  Y. 

Behaviour  of  Carboxylic  Acids  towards  Phenylcarbimide. 
Walter  Dieckmann  and  Fritz  Breest  ( Ber .,  1906,  39,  3052 — 3055). 
— The  action  of  phenylcarbimide  on  carboxylic  acids  leads  to  the 
formation  of  mixed  anhydrides,  PcCO'OCONHPh,  of  phenylcarbamic 
acid  and  the  corresponding  carboxylic  acid. 

Lsevulic  acid  and  phenylcarbimide  when  mixed  in  molecular  pro¬ 
portions  yield  a  colourless,  crystalline  mass  of  the  mixed  anhydride, 
CMeO’CHg’CHg’CO’O’CO'NHPh.  This  substance,  when  freshly 
prepared,  is  readily  soluble  in  dry  ether;  it  is,  however,  somewhat 
unstable  and  is  decomposed  into  lsevulic  acid  and  diphenylcarbamide 
by  water,  and  by  cold  alcohol  into  lsevulic  acid  and  ethyl  phenyl- 
carbamate.  Ammonia  resolves  it  into  lsevulic  acid  and  diphenyl¬ 
carbamide.  The  anhydride  evolves  carbon  dioxide  slowly  at  the 
ordinary  temperature,  rapidly  at  100°,  diphenylcarbamide  and 
lsevulic  anhydride  being  produced  ;  some  angelicalactone  was  also 
noticed.  Ethyl  lsevulate  does  not  interact  with  phenylcarbimide, 

j3-Benzoylpropionic  acid  forms  a  similar  mixed  anhydride  with 
phenylcarbimide.  The  additive  compound  from  phenylacetic  acid  and 
phenylcarbimide  is  a  colourless,  crystalline  mass,  which  is  decomposed 
by  water,  alcohol,  or  ammonia.  The  spontaneous  decomposition  of 
this  product  at  the  ordinary  temperature  is  complete  within  forty- 
eight  hours,  carbon  dioxide  is  evolved,  and  the  residue  consists 
chiefly  of  phenylacetanilide  together  with  some  diphenylcarbamide  and 
phenylacetic  anhydride. 
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Acetic  acid  and  phenylcarbimide  combine  with  generation  of  heat  to 
form  an  additive  compound,  which  is  decomposed  in  about  twenty- 
four  hours  at  the  ordinary  temperature  into  carbon  dioxide  and 
acetanilide,  together  with  a  certain  amount  of  diphenylcarbamide  and 
acetic  anhydride. 

Dihydrocinnamic  acid  and  phenylcarbimide  furnish  a  crystalline 
additive  compound  which  slowly  evolves  carbon  dioxide  at  the 
ordinary  temperature.  At  100°  it  decomposes  into  carbon  dioxide, 
diphenylcarbamide,  and  dihydrocinnamic  anhydride,  whilst  at  180° 
dihydrocinnamanilide  is  the  chief  product.  Water,  alcohol,  and 
ammonia  decompose  the  mixed  anhydride  regenerating  dihydro¬ 
cinnamic  acid. 

The  additive  products  from  cinnamic  and  benzoic  acids  have 
similar  properties.  G.  T.  M. 

Ozonides  of  Hydro-aromatic  Compounds  and  the  Stability 
of  Different  Ring  Systems.  Carl  D.  Harries  and  Heinrich 
Neresheimer  ( Ber .,  1906,  39,  2846 — 2850.  Compare  Abstr.,  1904, 
i,  361,  this  vol.,  261). — Tetrahydrobenzeneozonide ,  C6H10O3,  obtained 
by  passing  ozone  into  a  chloroform  solution  of  the  unsaturated 
hydrocarbon,  forms  elastic  lumps  sparingly  soluble  in  all  ordinary 
solvents.  When  boiled  for  some  time  with  water  it  yields  a 
considerable  amount  of  n-adipie  acid  and  a  small  amount  of  the 
corresponding  aldehyde. 

m-Dihydro-xylene  (Verley,  Abstr.,  1898,  i,  557)  yields  a  diozonide 
C6H6Me206,  which,  after  repeated  solution  in  ethyl  acetate  and 
precipitation  with  light  petroleum,  forms  a  water-clear  syrup  with  a 
characteristic  odour.  It  dissolves  readily  in  most  organic  solvents,  is 
comparatively  stable,  but  occasionally  explodes  with  great  violence. 
When  reduced  it  yields  lievulinaldehyde,  and  hence  the  hydrocarbon 
is  probably  1  :  3-dimethyl-A2'6-cycfchexadiene. 

The  ozonides  of  hydroaromatic  compounds  are  much  more  stable  than 
those  derived  from  benzene  compounds.  Ring  systems  containing 
more  than  six  carbon  atoms  yield  ozonides,  which  are  far  less  stable 
than  those  derived  from  hydroaromatic  compounds.  J.  J.  S. 

Pseudo-acids.  Arthur  Hantzsch  (Ber.,  1906,  39,  2703 — 2705). — 
A  reply  to  Euler  (compare  this  vol.,  i,  576).  C.  S. 

Constitution  and  Colour  of  Nitrophenols.  Arthur  Hantzsch 
(Ber.,  1906,  39,  3072 — 3080.  Compare  this  vol.,  i,  353). — Polemical. 
A  reply  to  Kauffmann  (this  vol.,  i,  577).  C.  S. 

Action  of  tert. -Alkyl  Chlorides  on  joNitrophenol  Salts. 
Leopold  Spiegel  and  H.  Kaufmann  (Ber.,  1906,  39,  2638 — 2640). — 
In  studying  the  etherification  of  jo-nitrophenol  with  various  alcohols, 
Spiegel  and  Sabbath  (Abstr.,  1901,  i,  533)  attempted  without  success 
to  prepare  the  tert. -butyl  ether,  decomposition  taking  place  at  higher 
temperatures,  whilst  at  lower  temperatures  the  silver  salt  of 
j9-nitrophenol  was  converted  into  p-nitrophenol  by  the  action  of 
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tert.- butyl  chloride.  The  fact,  however,  that  the  silver  salt  in  question 
contains  water  of  crystallisation  was  overlooked  at  the  time,  so  that 
action  took  place  according  to  the  equation  N02*C6H4,0Ag  +  H20  + 
CMe301  =  AgCl  +  N02*CgH4*0H  +  CMe3*OH. 

The  silver  salt  is  unsuitable  for  the  formation  of  the  tertiary  ether, 
since  it  does  not  become  anhydrous  when  heated  at  100°,  and  it 
decomposes  explosively  at  110°.  The  sodium  salt,  on  the  other  hand, 
may  be  dehydrated  completely  at  120 — 130°,  changing  its  tint  from 
bright  yellow  to  dark  red  in  the  process.  When  sodium  p-nitrophenol, 
tert.- butyl  chloride,  and  tert. -butyl  alcohol  are  heated  at  110°  for  six 
hours,  sodium  chloride  and  ^o-nitrophenol  are  obtained.  At  the  same 
time  isobutylene  is  formed  by  elimination  of  hydrogen  chloride  from 
the  butyl  chloride  ;  it  was  identified  by  the  formation  of  a/Ldibromo- 
/Lmethylpropane,  CMe2Br*CH2Br,  by  the  action  of  bromine. 

A.  McK. 

Solution  Equilibrium  between  2 : 4-Dinitrophenol  and 
Aniline.  Robert  Kremann  ( Monatsh .,  1906,  27,  627 — 630. 

Compare  Abstr.,  1905,  ii,  77  ;  Noelting  and  Sommerhoff,  this  vol.,  i, 
157). — The  melting-point  curve  for  mixtures  of  2  :  4-dinitrophenol 
and  aniline  drops  from  the  melting  point  of  the  former  and  has  a  break 
representing  a  compound  melting  at  75°. 

The  influence  of  the  two  nitro-groups  in  the  meta-position  to  each 
other  is  greater  than  that  of  the  nitro-  and  hydroxy-groups  in  the 
ortho-position,  as  o-nitrophenols  as  such  do  not  form  compounds  with 
aniline.  G.  Y. 

Selenium  Compounds.  F.  Taboury  (Bull.  Soc.  chim.,  1906, 
[iii],  35,  668 — 674.  Compare  Abstr.,  1903,  i,  748). — Selenium  reacts 
readily  with  magnesium  alkyl  haloids,  and  the  complexes  formed  yield 
on  treatment  (1)  with  dilute  acids,  selenophenols  and  diselenides  ; 
(2)  with  acid  chlorides  or  anhydrides,  esters  of  the  series  of  acids 
typified  by  R-COSeH  ;  and  (3)  with  alkyl  iodides,  mixed  selenides. 
The  compounds  formed  are  strictly  analogous  with  those  obtained 
by  the  action  of  sulphur  on  magnesium  alkyl  haloids  (Abstr.,  1903,  i, 
748;  1904,  i,  493;  1905,  i,  56,  644). 

Selenophenol  boils  at  182°  (compare  Krafft  and  Lyons,  Abstr.,  1894, 
i,  448).  Phenyl  diselenide  melts  at  62°  ( loc .  cit.).  a-Selenonaphthol, 
Cl0BySeH,  is  a  slightly  yellow  liquid,  boils  at  165 — 167°  under 
20  mm.  pressure,  and  evolves  hydrogen  selenide  when  heated  at 
atmospheric  pressure.  a-Naphthyl  diselenide,  Cl0H7*Se*Se*C10U7, 
separates  from  alcohol  in  orange-yellow  prisms  and  melts  at  87 — 88°. 
Benzyl  a-naphlhyl  selenide  forms  small,  colourless  prisms,  melts  at 
68 — 69°,  and  yields  a  picrate  which  separates  from  ether  in  orange- 
red  needles  and  melts  at  118°.  p-Selenocresol,  C6B4Me,SeH,  crys¬ 
tallises  from  ether  in  colourless  lamellae,  melts  at  46 — 47°,  and  rapidly 
oxidises  on  exposure  to  air  to  p -tolyl  diselenide, 

C6H4Me*Se*Se*C6H4Me, 

which  separates  from  alcohol  in  orange  needles  and  melts  at  47°. 
Benzyl-'p-tolyl  selenide ,  CH2Ph*Se,C6H4Me,  forms  small,  unctuous, 
colourless  lamellae  and  melts  at  32 — 33°.  p -Tolyl  selenobenzoate, 
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COPh*Se*C6H4Me,  crystallises  in  colourless  prisms,  melts  at  71 — 72°, 
and  reddens  on  exposure  to  light,  due  to  the  liberation  of  selenium. 
p-Bromoselenophenol  separates  from  ether  in  colourless  lamellae,  melts 
at  about  75 — 77°  and  oxidises  rapidly  on  exposure  to  air,  forming 
p -dibromobenzene  diselenide,  CgH^Br^Se’Se’CflHjBr,  which  forms  yellow 
needles  from  alcohol  and  melts  at  107 — 108°.  p -Chloroselenophenol 
forms  small,  colourless  lamellae,  melts  at  about  55°,  and  rapidly  oxidises 
in  air  to  p -dichlorobenzene  diselenide ,  yellow  needles,  melting  at  85 — 86°. 
p -Methoxyphenyl  selenobenzoale,  COPh*Se,C6H4*OMe,  forms  colourless 
crystals  from  alcohol  and  melts  at  97°.  p -Ethoxyselenophenol  is  a 
colourless  liquid,  heavier  than  water,  boils  at  156 — 158°  under  24  mm. 
pressure,  and  on  oxidation  of  its  solution  in  dilute  potassium  hydroxide 
yields  p -diethoxy phenyl  diselenide,  OEt’CgH^Se'Se’CgH^OEt,  which 
crystallises  in  brilliant  yellow  lamellae  and  melts  at  65°.  p- Ethoxy- 
phenyl  selenobenzoate  separates  from  light  petroleum  in  needles  and 
melts  at  94 — 95°.  T.  A.  H. 

Nitrophenolsulphonic  Acids.  Robert  Gnehm  and  Oskar  Knecht 
( J .  pr.  Chem.,  1906,  [ii],  74,  92 — 111.  Compare  this  vol.,  i,  578  ; 
Franklin,  Abstr.,  1898,  i,  522). — The  action  of  sulphuryl  chloride  on 
o-nitroanisole  leads  to  the  formation  of  /)-chloro-o  anisole,  that  of 
sulphuryl  chloride  and  aluminium  chloride  to  the  formation  of  4-chloro- 
2-nitrophenol  and  4 : 6  dichloro-2-nitrophenol,  and  that  of  chloro- 
sulphonic  acid  to  the  formation  of  o-nitroanisole-^-sulphonic  acid 
together  with  a  small  amount  of  j9-chloro-o-nitroanisole. 

o-Nitroanisole-^-sulphonic  acid  crystallises  from  water  in  glistening, 
transparent  plates,  or  from  a  mixture  of  ethyl  acetate  and  benzene  in 
white  needles  or  large,  glistening  prisms.  The  ammonium  and 
barium  (  +  7H20)  salts  are  described.  o-Nitroanisole-p-sulphonyl 
chloride ,  C7Hc05NC1S,  is  prepared  by  the  action  of  phosphorus  penta- 
chloride  on  ammonium  o-nitroanisole-p-sulphonate  on  the  water-bath, 
or  by  the  action  of  nitric  acid  of  sp.  gr.  1  '475  on  anisole-/?-sulphonyl 
chloride  at  —  7°  to  -  5°  ;  it  crystallises  from  a  mixture  of  benzene  and 
light  petroleum  in  slender,  white  needles,  melts  at  66°,  and  is  hydro¬ 
lysed  on  prolonged  boiling  with  water,  o- Nitroanisole-^sulphonamide, 
C7HsO-N2S,  prepared  by  the  action  of  ammonium  carbonate  on  the 
sulphonyl  chloride,  crystallises  in  long,  yellowish-white  needles  and 
melts  at  146-3°. 

Methyl  o-nitroanisole-p-sulphonate,  C8H906NS,  is  obtained  in  only 
small  amount  by  the  action  of  an  excess  of  methyl  alcohol,  whilst 
sodium  o-nitroanisole-/?-sulphonate  is  formed  by  the  action  of  sodium 
methoxide  in  methyl-alcoholic  solution  on  the  sulphonyl  chloride. 
The  methyl  ester  is  prepared  in  good  yields  by  the  action  of  sodium 
methoxide  free  from  methyl  alcohol,  on  the  sulphonyl  chloride  in 
benzene  solution  ;  it  crystallises  in  glistening,  colourless  prisms,  melts 
at  83°,  and  is  partially  hydrolysed  on  recrystallisation  from  water,  the 
unchanged  ester  separating  in  thin,  white  needles. 

o-Anisidine-p-sulphonic  acid,  C7H904NS,  prepared  by  the  reduction 
of  o-nitroanisole-p-sulphonic  acid  by  means  of  tin  and  hydrochloric 
acid,  crystallises  in  glistening,  thin  needles,  dissolves  in  water, 
becoming  brown  on  oxidation  by  the  air,  gives  a  Bordeaux-red  colora- 
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tion  with  ferric  chloride,  reduces  silver  nitrate  solutions,  and  forms 
readily  soluble  salts  ;  nitrous  acid  or  amyl  nitrite  converts  it  into 
the  diazo- derivative,  which  couples  with  /I-naphthol  in  alkaline  solution, 
forming  a  bluish-red  azo-dye.  Complete  reduction  of  o-nitroanisole- 
/)-sulphonyl  chloride  by  means  of  hydriodic  acid,  zinc  dust  and 
sulphuric  acid,  or  tin  and  hydrochloric  acid  leads  to  the  formation  of 
m.-arnino-\>-methoxy  thiophenol,  which  is  isolated  as  the  hydrochloride, 
C7H0ONS,HC1  ;  this  crystallises  in  white,  odourless  needles,  becomes 
brown  at  170°,  melts,  forming  a  red  liquid,  at  230 — 235°,  and  is  readily 
soluble  in  water  or  aqueous  sodium  hydroxide.  The  mercuric  and 
lead  salts  are  described.  The  free  thiophenol  forms  stout,  yellow, 
glistening  crystals,  is  unstable,  and  is  rapidly  oxidised  to  the  di¬ 
sulphide  hydrochloride,  S2[C6H3(OMe)*NH2]2,  which  forms  white  crystals 
and  dissolves  slowly  in  water.  The  disulphide  separates  from  a 
mixture  of  toluene  and  light  petroleum  in  spherical  crystals,  becomes 
violet  on  exposure  to  air,  and  gives  with  concentrated  sulphuric  acid 
a  light  green  coloration  changing  through  dark  green  to  dark  blue  on 
warming.  The  action  of  nitrous  acid  on  m-amino-jt?-methoxythiophenol 
leads  to  the  formation  of  the  cfo'azo-derivative  of  the  disulphide  ;  this 
couples  with  /?-naphthol  in  alkaline  solution,  forming  a  blood-red  azo- 
dye,  S2[C6H3(OMe)*N3*C10H6‘OH]2. 

In  presence  of  sodium  acetate,  the  thiophenol  hydrochloride  con¬ 
denses  with  picryl  chloride  in  boiling  alcoholic  solution,  forming  the 
product,  S2[CeH3(OMe),NH*C0H2(NO2)3]2,  which  crystallises  in  bluish- 
red,  microscopic  needles,  and  when  heated  melts,  forming  a  red  liquid, 
detonating  at  higher  temperatures. 

The  diacetyl  derivative  of  ra-amino-^-methoxythiophenol, 

CnH1303NS, 

prepared  by  heating  the  hydrochloride  with  sodium  acetate,  zinc  dust, 
and  acetic  anhydride,  crystallises  in  glistening,  transparent  plates  and 
melts  at  85—86°. 

Nitration  of  anisole-p-sulphonamide  (compare  Franklin,  loc.  cit.) 
leads  to  the  formation  of  m-dinitrobenzene  and  a  syrup  which,  on 
treatment  with  ammonia,  yields  o-nitroanisole-j9-sulphonamide  identical 
with  the  product  obtained  from  o-nitroanisole. 

The  oxidation  of  a  mixture  of  m-amino-j9-methoxythiophenol  hydro¬ 
chloride  and  dimethyl-jo-phenylenediaminethiosulphonic  acid  by  means 
of  potassium  dichromate  in  dilute  acetic  acid  solution  at  0°  leads  to 
the  formation  of  an  indaminethiosulphonic  acid,  which  forms  a  reddish- 
violet  solution  becoming  blue  and  finally  green  as  the  oxidising  agent 
is  added,  and  when  boiled  with  zinc  chloride  solution  is  converted  into 
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the  thxazme  ye,  S2[C^CH.C(NH^:C(OMe)|:5_s.i:cH.(5,;NMe2Cjj; 

This  is  obtained  as  a  dark  violet-blue  powder  with  copper  lustre,  is 
slightly  soluble  in  hot  water,  forming  a  violet-blue  solution,  gives  red 
to  blue  flocculent  precipitates  with  dilute  hydrochloric  or  nitric  acid, 
sodium  carbonate  or  hydroxide,  or  ammonia,  is  decolorised  by  stannous 
chloride  in  hydrochloric  acid  solution,  and  with  aqueous  sodium 
sulphide  forms  a  red,  flocculent  precipitate  which  is  decolorised  on 
heating.  It  dyes  unmordanted  cotton  wool  only  feebly,  more  strongly 
in  presence  of  sodium  sulphide ;  cotton  wool  mordanted  with  tannin 
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is  dyed  a  pure  blue,  fast  to  washing.  A  table  is  gi?en  showing  the 
results  of  the  spectroscopic  examination  of  the  dye.  The  acetyl 
derivative  of  the  leuco-compound  is  obtained  as  an  impure  yellowish- 
brown  powder  melting  at  120 — 121°. 

A  resume  is  given  of  the  views  of  previous  authors  as  to  the  consti¬ 
tution  of  the  sulphur  dyes.  G.  Y. 

Aminophenolsulphonic  and  Aminocresolsulphonic  Acids. 

Gustav  Schultz  ( Ber .,  1906,  39,  3345 — 3347). — Aminophenol¬ 

sulphonic  acid  III,  formed  by  heating  the  anil inedisul phonic  acid 
prepared  from  m-aminobenzenesulphonic  acid  with  sodium  hydroxide 
under  pressure,  is  3-aminophenol-4-sulphonic  and  not  3-aminophenol- 
6-sulphonic  acid,  whilst  the  anilinedisulphonic  acid  has  the  sulphonic 
groups  in  the  positions  3  : 6  and  not  3:4,  as  it  readily  yields 
benzeneqp-disulphonic  acid  when  converted  into  the  corresponding 
hydrazine  and  boiled  with  aqueous  cupric  sulphate. 

The  anilide ,  C6H4(S02*NHPh)2,  crystallises  in  nacreous  leaflets  and 
melts  at  249°. 

When  diazotised  and  boiled  with  alcohol,  3-aminophenol-4-sulphonic 
acid  yields  an  ethoxyphenol sulphonic  acid.  G.  Y. 

Preparation  of  a  Di-o-anisidinedisulphonic  Acid.  Aktien- 
Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  172106). — Benzidine 
and  tolidine  on  sulphonation  furnish  complex  mixtures  of  mono-  and 
di-sulphonic  acids,  sulphones,  and  sulphonesulphonic  acids.  It  has 
now  been  discovered  that  di-o-anisidine,  on  the  contrary,  readily  yields 
a  homogeneous  product  consisting  of  a  disulphonic  acid  when  the 
reaction  is  effected  at  low  temperatures. 

The  base  is  dissolved  in  four  parts  of  fuming  sulphuric  acid  (10  per 
cent,  of  S03)  below  4°  \  subsequently  the  solution  is  heated  slowly  to 
20 — 25°  and  then  poured  on  to  ice.  The  di-o-anisidine -6  : 6' -disul¬ 
phonic  acid,  C12H4(0Me)2(NH2)2(S03H)2  [3  :  3' :  4  :  4' :  6  :  6'],  which  is 
somewhat  soluble  in  water,  is  isolated  in  the  form  of  its  sparingly 
soluble  normal  sodium  salt,  this  compound  separating  from  its 
aqueous  solution  in  silvery  leaflets  containing  water  of  crystallisation. 
The  acid  itself  is  a  white,  crystalline  substance,  which  may  be  em¬ 
ployed  in  the  production  of  colouring  matters.  G.  T.  M. 

Ethers  of  Aminocresols  and  their  Derivatives.  Leopold 
Spiegel,  N.  Munblit,  and  H.  Kaufmann  [Ber.,  1906,  39,  3240 — 3251. 
Compare  Abstr.,  1901,  i,  533). — 2- Methoxytoly  1-3 -carbamide, 
OMe-C6H3Me-NH-CO*NH2, 

obtained  from  3-amino-2-methoxytoluene  hydrochloride  and  carbamide 
on  the  water-bath,  melts  at  150°,  and  does  not  have  a  sweet  taste. 
The  corresponding  thiocarbamide,  C9H12ON2S,  melts  at  137°. 

3- Amino-2 -ethoxy toluene  is  a  yellow  oil ;  the  hydrochloride , 
C9H13ON,HCl, 

melts  at  189°,  the  carbamide  at  183°,  the  thiocarbamide  at  140°. 

3- Nitro-2-propoxy toluene,  obtained  from  the  potassium  salt  of  the 
nitrocresol  and  propyl  bromide  in  propyl  alcohol  at  160°,  is  a  yellow 


838 


ABSTRACTS  OF  CHEMICAL  PAPERS 


oil,  which  boils  at  210 — 212°.  The  az/mm-compound  is  a  colourless 
liquid,  the  hydrochloride,  of  which  melts  at  178°.  The  carbamide , 
CuH1602N2,  forms  colourless  needles  and  does  not  have  a  sweet 
taste;  the  thiocarbamide  melts  at  124°. 

The  allyl  ether  of  3-nitro-2-cresol  is  a  yellow  oil ;  the  amino- 
com pound  is  a  red  oil;  the  hydrochloride  melts  at  160°.  The 
carbamide,  obtained  from  the  preceding  salt  and  potassium  cyanate, 
melts  at  137°;  the  thiocarbamide  at  130°. 

The  benzyl  ether  of  3-nitro-2-cresol  is  a  red  oil.  The  aviino- 
compound,  obtained  by  reduction  with  iron  and  1  per  cent,  acetic 
acid  solution,  forms  a  hydrochloride,  which  melts  at  178°.  The 
carbamide  melts  at  113°  and  does  not  have  a  sweet  taste. 

2 -Ethoxytolyl-b- carbamide  melts  at  158°. 

4- Nitro-2-ethoxytoluene  melts  at  61°,  the  amfno-compound  boils  at 
249 — 250°,  and  the  hydrochloride  melts  at  245°.  The  carbamide  melts 
at  161° ;  the  thiocarbamide  melts  at  198°  and  has  a  bitter  taste. 

2-Ethoxy  tolyl-A-hydrazine,  OEt,C7H(.'NH-NI42,  obtained  by  the 
reduction  of  the  diazotised  ethoxytoluidine  hydrochloride,  is  an  oil 
with  the  odour  of  phenyl  hydrazine.  The  hydrochloride  melts  and 
decomposes  at  185 — 186°,  and  in  aqueous  solution  yields,  with 
dextrose  and  sodium  acetate,  2-ethoxytolylA-d-glucosazone,  C24H3406N4, 
which  forms  microscopic,  yellow  crystals  and  melts  at  168°. 

Ethyl  2-ethoxytolyl-i-carbamate ,  0Et,C7H(5*NH'C02Et,  obtained 

from  an  ethereal  solution  of  ethyl  chlorocarbonate  and  the  ethoxy¬ 
toluidine,  melts  at  68°. 

The  ethylene  ether  of  4-nitro-2-cresol,  C2H4(0,C7H6,N02)2,  obtained 
from  the  potassium  salt  and  ethylene  dibromide,  forms  yellow  needles 
and  melts  at  202°.  The  amino- compound,  C16H20O2N2,  melts  at  129°; 
the  carbamide,  C18H2204N4,  melts  at  218°  and  has  a  faint,  bitter 
taste.  C.  S. 

Constitution  of  Pseudo-phenols.  Karl  Auwers  (Ber.,  1906, 
39,  3160 — 3181). — The  author  had  suggested  previously  a  phenolic 
structure  for  pseudo-phenols,  whereas  Zincke  sometimes  accepts  the 
phenolic  structure  and  sometimes  the  desmotropic  ketonic  structure. 
In  the  present  paper,  the  author  considers  the  question  from  the 
cryoscopic  standpoint. 

Pseudo-phenols  of  the  type  CHoX-C<^q^^*q^^CH.  where  X 

and  X'  were  negative  substituents,  were  studied. 

When  5-nitro-2-hydroxybenzyl  chloride,  melting  at  128°,  was  boiled 
in  acetic  acid  solution  with  sodium  acetate,  5-nitro-'2-hydroxybenzyl 
acetate,  0Ac*CH2,C6H3(N02),0H,  is  formed  ;  it  separates  from  benzene 
in  brown  crystals  and  melts  at  106'5 — 108’5°. 

b-Nitro-2-hydroxybenzyl  bromide,  CH2Br*C6H3(N02),0H,  prepared  by 
passing  a  current  of  hydrogen  bromide  into  a  solution  of  either  of  the 
two  preceding  compounds  at  70 — 80°,  separates  from  benzene  in 
leaflets  and  melts  at  147°.  By  the  action  of  bromine  it  forms  3 -bromo- 
5-nitrobenzyl  bromide,  X02*CGH3Br,CH2Br,  which  separates  from 
glacial  acetic  acid  in  needles  and  melts  at  155°.  The  6-6?’omo-deriv- 
ative  of  5-nitro-o-cresol,  C7H603NBr,  prepared  in  a  similar  manner, 
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separates  from  glacial  acetic  acid  in  needles  and  melts  at 
118-5— 119-5°. 

Ethyl  (ti-chloro-Q-hydroxy-m-toluate,  CH2Cl*C6H3(CH2Cl)*C02Et, 
separates  from  benzene  in  needles  and  melts  at  119'5°.  Its  bromo- 
derivative  separates  from  glacial  acetic  acid  in  needles  and  melts  at 
142—143°. 

Ethyl  %-hydroxy-m-toluate,  0H*C6H3Me-C02Et,  prepared  by  oxidising 
the  corresponding  hydroxy-aldehyde  by  fusion  with  potash  and  then 
esterifying  the  acid  formed,  separates  from  a  mixture  of  benzene  and 
light  petroleum  in  pink  needles  and  melts  at  98 — 99°. 

3-Nitro-4-hydroxybenzyl  chloride,  CH2C1*C6H3(N02)*0II,  melts  at 
75°,  whereas  the  corresponding  bromide,  C7H603NBr,  obtained  by 
passing  a  current  of  hydrogen  bromide  into  a  warm  solution  of  the 
corresponding  alcohol  in  acetic  acid,  melts  at  83 — 85°  and  separates 
from  glacial  acetic  acid  in  yellow  needles. 

Details  of  the  cryoscopic  determinations,  which  were  conducted 
partly  in  benzene  and  partly  in  p-dibromobenzene  solutions,  are 
appended. 

m-Bromo-o-hydroxybenzyl  bromide  behaves  towards  phenylcarbimide 
as  a  hydroxylic  substance  to  form  the  urethane,  C14Hn02NBr2,  which 
crystallises  in  silky  needles  and  melts  at  170 — 171°. 

A  comparison  of  the  pseudo-phenols  and  their  parent  true  phenols 
with  regard  to  cryoscopic  behaviour  indicates  that  the  pseudo-phenols 
are  phenolic  in  structure.  The  pseudo-phenol, 

CH2Br-C<C(O^H>CH, 

was,  for  example,  contrasted  with  the  true  phenol, 

CMe<g(°H):^?>CH ; 


the  pseudo-phenols, 

CH2C1-0<^H)^CH>c,h  and 

with  the  true  phenol,  ;  and  the  pseudo¬ 


phenols, 


CH2C1-C<°^)  -  ch>ch  and  chsb,-c<^h)c-ch>oh, 

with  the  true  phenol,  CMe'C^g^^jj^ 

The  author  discusses  at  length  the  constitution  of  pseudo-phenols, 
and  criticises  in  particular  the  views  of  Zincke.  A.  McK. 


8-Amino-l-naphthol.  Fritz  Fichter  and  Rudolf  Gageur  ( Ber ., 
1906,  39,  3331 — 3339.  Compare  Friedlander  and  Silberstern,  Abstr., 
1902,  i,  793). — 8-Acetylamino-l-naphthol,  prepared  by  treatings  8-amino- 
1-naphthol  with  finely-powdered  sodium  acetate,  acetic  anhydride,  and 
glacial  acetic  acid,  crystallises  in  colourless,  broad  needles  or  plates, 
melts  at  168 — 169°  (138°:  Friedlander  and  Silberstern,  loe.  cit. ),  and 
boils  at  170 — 172°  under  16  mm.  pressure.  It  reacts  with  nitrous 
acid,  forming  a  m'Zroso-derivative,  C12H10O3N2,  which  crystallises  in 
brownish-red  needles  and  decomposes  at  175 — 180°.  The  benzoyl 
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derivative,  NHBz’CjoHg'OH,  crystallises  in  slender,  colourless  needles 
and  melts  at  193 — 194°.  The  formyl  derivative,  COH*NH*C10H6*OH, 
crystallises  in  reddish- white  needles  and  decomposes  at  140 — 150°. 

k-Benzeneazo-8-acetylamino-l-naphthol ,  NPhIN*C10H5(NHAc),OH, 
formed  by  the  action  of  diazobenzene  chloride  on  8-acetylamino- 
1-naphthol  in  alcoholic  solution,  crystallises  in  dark  red,  glistening 
needles,  melts  at  215 — 216°,  and  on  reduction  with  stannous  chloride 
and  hydrochloric  acid  yields  4  : 8-diamino- 1-naphthol.  This  forms  a 
diacetyl  derivative,  C14H1403N2,H20,  crystallising  in  white  needles  and 
melting  at  247°,  and  a  triacetyl  derivative,  OAc*Cl0H5(NHAc)2,  crys¬ 
tallising  in  stellate  groups  of  small,  white  needles  and  melting  at 
258°. 

The  action  of  bromine  on  8-acetylamino-l-naphthol  in  hot  glacial 
acetic  acid  solution  leads  to  the  formation  of  tribromo-2-methylnaphth- 

peri -oxazole  dibromide ,  C10H3Br3<C^^CMe,  Br2,  which  crystallises 

from  benzene  in  shining,  yellow,  matted,  slender  needles,  melts  at 
235°,  is  stable  towards  alkali  hydroxides  and  acids,  and,  when  reduced 
with  stannous  chloride  and  hydrochloric  acid  in  boiling  glacial  acetic 
acid  solution,  yields  tribromo-2-methylnaphth-peri-oxazole,  CuH3OBr3Me; 
this  crystallises  in  colourless  needles,  melts  at  215°,  is  insoluble  in 
aqueous  alkali  hydroxides,  and  forms  the  yellow  dibromide  when 
treated  with  bromine  in  glacial  acetic  acid  solution. 

Tribromo-2-phenylnaphth-peri-oxazole,  C10H3Br3<^Q^>C  Ph ,  prepared 

by  the  action  of  bromine  on  8-benzoylamino-l-naphthol  in  hot  glacial 
acetic  acid  solution,  crystallises  in  slender,  glistening  needles,  melts  at 
234°,  and  is  highly  stable. 

8- Acetylamino-\ -naphthyl  acetate,  NHAc,C10H6*OAc,  formed  by  boil¬ 
ing  8-amino-l-naphthol  hydrochloride  with  sodium  acetate  and  acetic 
anhydride,  crystallises  in  white  needles,  melts  at  118-5°,  decomposes 
slightly  when  distilled  under  reduced  pressure,  and  when  boiled  with 
dilute  sodium  hydroxide  yields  8-acetylamino-l-naphthol.  With 
bromine  in  glacial  acetic  acid  solution  at  the  ordinary  temperature,  it 
forms  a  mowo&nmo-derivative,  C14H1203NBr,  melting  at  203°,  but 
when  boiled  with  an  excess  of  bromine  in  glacial  acetic  acid  solution 
yields  tribromo-2-methylnaphth-peri-oxazole  dibromide. 

8-Benzoylamino-\-naphthyl  benzoate,  024H1y03N,  formed  by  heating 
8-amino-l-naphthol  hydrochloride  with  sodium  acetate  and  an  excess 
of  benzoic  anhvdride,  crystallises  in  large,  white  needles  and  melts  at 
206—207°. 

5-Nitro-8-acetylamino-\-naphthyl  acetate,  NO2*C10H5(NHAc)*OAc, 
prepared  by  adding  8-acetylamino-l -naphthyl  acetate  to  an  excess  of 
ice-cooled  nitric  acid  of  sp.  gr.  1’38,  crystallises  from  alcohol  in  long, 
light  yellow,  glistening  needles,  melts  at  224°,  and  is  hydrolysed  by  boil¬ 
ing  dilute  sodium  hydroxide,  yielding  5-nitro-8-acetylamino-\-naphthol, 
NO2*C10H5(NHAc),OH ;  this  crystallises  in  red  needles,  melts  at  192°, 
and  dissolves  in  dilute  alkali  hydroxides,  forming  a  red  solution.  It 
couples  with  diazonium  salts  in  alkaline  solution  and  on  reduction 
with  stannous  chloride  and  hydrochloride  yields  an  easily  oxidisable 
diamino-l-naphthol. 


ORGANIC  CHEMISTRY. 


841 


&-Acelylamino~l-methoxynaphthalene,  NHAc*C]0H(i'OMe,  prepared  by 
the  action  of  methyl  sulphate  on  8-acetylamino-l-naphthol,  crystallises 
in  silvery-white  needles,  melts  at  128°,  boils  at  138 — 140°  under 
14  mm.  pressure,  and  forms  a  mono&romo-derivative,  C13H1202NBr, 
melting  at  124°.  When  boiled  with  dilute  hydrochloric  acid,  the 
acetylamino-methyl  ether  yields  the  hydrochloride  of  8-amino-l-methoxy- 
naphthalene,  CuHnON,HCl,  which  crystallises  from  alcohol ;  the 
picrate,  CjjHjjON^gHgOyNg,  crystallises  in  greenish-yellow  needles 
and  melts  at  172°.  The  free  base,  NH2*C10H6,OMe,  is  an  oil  which 
boils  at  180 — 185°  under  14  mm.  pressure,  and  rapidly  darkens.  When 
diazotised  and  coupled  with  /3-naphthol  in  sodium  carbonate  solution, 
it  forms  an  aso-compound,  C21H1602N2,  which  crystallises  from  benzene 
in  dark  violet-red,  metallic,  hexagonal  plates  and  melts  at  177°. 
When  boiled  in  sulphuric  acid  solution,  the  diazonium  salt  obtained 
from  8-amino-l-methoxynaphthalene  yields  the  monomethyl  ether  of 
1  :  8-dihydroxynaphthalene  ;  the  picrate,  CnH10O2,C6H3O7N3,  melts  at 
3.73°. 

When  diazotised  in  well-cooled  dilute  solution  and  boiled  with 
dilute  sulphuric  acid,  8-amino-l-naphthol  yields  a-naphthol.  The 
action  of  nitrous  acid  on  8-amino-l-naphthol  in  concentrated  solution 
leads  to  the  formation  of  'I-nitroso-S-amino-l-naphihol  hydrochloride, 
OH*C10H5(NO)-NH2,HC1,  which  crystallises  in  green  needles,  melts 
at  250°,  and  forms  a  violet  coloration  with  aqueous  sodium  hydroxide. 
The  concentrated  strongly  acid  solution  of  the  diazonium  salt  formed 
together  with  the  nitroso-derivative  is  reduced  by  stannous  chloride 
and  hydrochloric  acid  to  2  :  8-diamino- 1  -naphthol  hydrochloride ;  this 
crystallises  in  white  needles  and  forms  a  benzylidene  derivative, 
CHPhiN-C10H6(NH2)*OH,  which  separates  from  alcohol  in  yellow 
needles.  The  triacetyl  derivative,  C16H]0O4N2,  forms  white,  slender 
needles  and  melts  at  234°.  G.  Y. 

Reduction  of  Aromatic  Sulpho-acids  to  Mercaptans  by 
Alkali  Hydrosulphides.  Carl  Schwalbe  (Her.,  1906,  39, 
3102 — 3105). — Sodium  naphthalene-/3-sulphonate  and  a  50  per  cent, 
solution  of  potassium  hydrosulphide  are  heated  for  three  hours  at 
200 — 220°  under  a  pressure  of  10 — 12  atm.  in  an  iron  vessel.  The 
precipitate  obtained  by  heating  the  product  with  dilute  hydrochloric 
acid  is  treated  with  ether,  whereby  /3-naphthol  and  the  mercaptan  are 
extracted,  whilst  the  disulphide  remains  undissolved  and  can  be  con¬ 
verted  into  the  mercaptan  by  heating  with  potassium  hydrosulphide 
and  alcohol.  The  mercaptan  yields  dyes  with  diazo-compounds. 

Benzene-sulphonic  acid  and  -m-disulphonic  acid  yield  coloured  pro¬ 
ducts,  from  which  liquids  can  be  obtained  having  the  odour  of 
mercaptans. 

Primuline  and  thioflavin  yield  dyes  containing  sulphur.  C.  S. 

Distribution  of  Auxochromes  in  the  Molecule.  Hugo 
Kauffmann  and  W.  Franck  (Her.,  1906,39,  2722 — 2726). — The  pro¬ 
duction  of  colour  in  a  compound  containing  two  or  more  auxochromes 
depends  not  so  much  on  the  relative  positions  of  the  auxochrome  and 
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chromophore  as  on  the  relative  positions  of  the  auxochromes  them¬ 
selves.  The  effect  appears  to  be  most  pronounced  when  the  two 
auxochromes  are  in  the  para- position,  as,  for  example,  in  nitroquinol 
dimethyl  ether  ;  the  effect  is  less  when  they  are  in  the  ortho-position, 
and  is  practically  nil  when  in  the  meta-position ;  thus  the  ethers  of  2- 
and  of  4-nitroresorcinol  are  nearly  colourless.  The  position  of  the 
chromophore  is  also  of  influence,  since  4-nitroveratrole 
[(OMe)2  :  N02=  1  :  2  :  4] 

is  pale  yellow,  and  the  isomeric  3-nitro-compound,  colourless.  The  effect 
of  the  positions  of  the  auxochromes  is  seen  by  a  comparison  of  3-nitro- 
veratrole  and  nitroquinol  dimethyl  ether. 

2- Nitroresorcinol  dimethyl  ether,  obtained  by  the  action  of  methyl 
sulphate  on  2-nitroresorcinol  in  the  presence  of  sodium  hydrogen  car¬ 
bonate,  crystallises  from  acetic  acid  in  colourless  needles,  melting 
at  129—130°. 

k-Nitroresorcinol  diethyl  ether  melts  at  85°,  and  the  isomeric  2 -nitro- 
compound  at  106 — 107°.  J.  J.  S. 

3 : 4-Diaminoguaiacol.  Fritz  Fichter  and  Julius  Schwab  ( Ber., 
1906,  39,  3339 — 3341.  Compare  Rupe,  Abstr.,  1898,  i,  72). — 
4- Acetylaminoguaiacyl  acetate,  CuH1304N,  prepared  from  4-amino- 
guaiacol,  crystallises  from  water  in  silvery  scales,  melts  at  149°,  and 
when  boiled  with  aqueous  sodium  carbonate  yields  4 -acetylamino- 
guaiacol,  C9Hn03N,  melting  at  118°. 

3- Nitro-i-acetylaminoguaiacyl  acetate,  CnH1206N2,  prepared  by  the 
action  of  ice-cooled  concentrated  nitric  acid  on  4  acetylaminoguaiacyl 
acetate,  crystallises  from  water  or  alcohol  in  yellow,  rhombic  plates  or 
needles,  melts  at  158°,  and  on  hydrolysis  yields  3-nitro-A-acetylamino- 
guaiacol,  O8H10O5N2,  crystallising  in  orange-red  prisms  and  melting  at 
223°,  together  with  3-nitro-A-aminoguaiacol, 

NH2-C6H2(N02)(0Me)‘0H, 

crystallising  from  benzene  or  water  in  light  red  needles  and  melting 
at  169—171°. 

3-Nitro-A-benzoylaminoguaiacyl  benzoate,  C21H1606N2,  crystallises  in 
yellow,  glistening  needles  and  melts  at  177°. 

Reduction  of  3-nitro-4-acetylaminoguaiaeyl  acetate  with  stannous 
chloride  and  hydrochloric  acid  leads  to  the  formation  of  the  hydro¬ 
chloride  of  3  : 4-diaminoguaiacol,  which  is  readily  oxidised,  and  con¬ 
denses  with  benzil  in  alcoholic  solution  in  presence  of  sodium  acetate, 
forming  7 -hydroxy-S-metkoxy-2  :  3- diphenyl  quinoxaline,  C21H1602N2, 
crystallising  in  brownish-red,  metallic  needles  and  melting  at  235°. 

2  :  3-Diamino-8-hydroxy-l  :  9-dimethoxyphenazine, 

OH-CaH2<^>C6H(NH2)2-OMe, 

is  formed  by  passing  a  current  of  air  through  an  aqueous  solution  of 
3  :  4-diaminoguaiacol  hydrochloride  in  presence  of  ammonia  ;  it  crystal¬ 
lises  in  glistening  scales  or  almost  black,  glistening  needles,  gives  with 
concentrated  sulphuric  acid  a  green  coloration,  becoming  blue,  violet, 
and  finally  red  on  dilution,  dissolves  in  alcohol,  forming  a  brown 
solution  with  green  fluorescence,  and  dyes  animal  and  vegetable  fibres 
a  brownish-red.  G.  Y. 
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Constitution  of  G-uaiacolmonosulphonic  Acids  and  of  a 
Mononitroguaiacol.  Ludwig  Paul  (Her.,  1906,  39,  2773 — 2782). — 
Potassium  veratrolesulphonatc  crystallises  in  colourless  needles  with 
1  |H20  and  melts  and  decomposes  at  about  300° ;  identical  preparations 
are  obtained  either  by  sulphonating  veratrole  or  by  methylating 
Heyden’s  o-  or  ^-guaiacolsulphonic  acids  (D.R.-P.  13820).  Veratrolesul- 
phonic  chloride  crystallises  from  ether  in  needles  melting  at  76°;  the  amide 
forms  colourless  needles  melting  at  136°.  5-Nitroguaiacol,  prepared 
either  by  the  action  of  fuming  nitric  acid  on  acetylguaiacol  or  by  diazotis- 
ing  Cahours’  ( Annalen ,  1850,74,301)  4-nitro-o-anisidine,  crystallises 
in  needles  and  melts  at  104°.  Its  constitution  is  confirmed  by  the  con¬ 
version  into  Wisinger’s  /Lnitrocatechol  methyl  ethyl  ether  (Abstr., 
1902,  i,  205),  and  the  reduction  of  this  to  4-methoxy-3-ethoxybenzene- 
sulphonic  acid,  identified  by  means  of  its  chloride  and  amides  ;  the 
latter  compound  was  also  obtained  from  Heyden’s  o-guaiacolsulphonic 
acid,  his  jo-guaiacolsulphonic  acid  yielding  3-methoxy-4-ethoxybenzene- 
sulphonic  acid,  of  which  the  chloride  crystallises  in  yellow  needles  and 
melts  at  72°,  and  the  amide  forms  white  needles  melting  at  192°. 

E.  P.  A. 

Behaviour  of  Cholesterol  to  Light.  II.  Ernst  Schulze  and 
Ernst  Winterstein  ( Zeit .  physiol.  Chem.,  1906,  48,  546 — 548.  Com¬ 
pare  Abstr.,  1905,  i,  128). — The  changes  previously  described  as 
occurring  in  cholesterol  as  the  result  of  the  action  of  light  take  place 
similarly  in  fsocholesterol  from  sheep’s  wool-fat,  in  phytosterol  from 
wheat  grains,  and  in  ergosterol  from  the  fungus  Boletus  edulis.  The 
changes  do  not  occur  in  sealed  tubes  in  which  the  air  has  been  displaced 
by  carbon  dioxide,  and  are  therefore  probably  due  to  oxidation  taking 
place  on  exposure  to  sunlight.  W.  D.  H. 

Arnidiol  Phenylurethane.  Timothee  Klobb  (Bull.  Soc.  chirm ., 
1906,  [iii],  35,  741 — 744.  Compare  Abstr.,  1905,  i,  594,  and  Bloch, 
Abstr.,  1904,  i,  236). — When  heated  at  150 — 180°  with  ammonia  solu¬ 
tion  in  a  closed  tube,  the  phenylurethane  yields  arnidiol,  aniline,  and 
carbon  dioxide,  and  when  heated  alone  at  250 — 300°  for  two  hours  in  a 
closed  tube  it  furnishes  aniline,  carbon  dioxide,  and  a  hydrocarbon, 
arnidiene,  C2SH42.  The  latter  crystallises  from  ether  in  needles,  melts 
at  234 — 236°,  and  then  sublimes.  It  gives  colour  reactions  similar  to 
those  of  arnidiol.  T.  A.  H. 

Preparation  of  Aminoalkyl  Esters.  J.  D.  Riedel  (D.R.-P. 
169787.  Compare  this  vol.,  i,  631). — The  aminoalkyl  esters  having 
the  general  formula  NRR,*CH2*CR"R,",OX,  where  R,  R",  R ",  and  R'" 
are  aryl  or  alkyl  groups  and  X  is  an  acyl  group,  are  of  great  importance 
therapeutically,  because  they  have  the  property  of  producing  local 
anaesthesia  without  being  poisonous ;  this  physiological  action  seems 
to  depend  on  the  presence  in  the  molecule  of  a  secondary  or  tertiary 
amino-group  and  a  tertiary  alcohol  group,  which  has  been  esterified 
with  some  suitable  aromatic  acid. 

Dimethylaminotrimethylcarbinyl  benzoate  hydrochloride, 
OBz-CMe.2-CH2-N(CH3)2,HCl, 

results  from  the  interaction  of  dimethylaminotrimethylcarbinol  and 
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benzoyl  chloride  in  benzene  solution ;  it  crystallises  from  alcohol  in 
transparent  cubes,  soluble  in  water  and  melting  at  202°. 

Phenyl  dimethylaminodimethylcarbinyl  benzoate  hydrochloride, 
OBz*CMePh*CH2*N(CH3)2,HCl, 

obtained  from  phenyldimethylaminodimethylcarbinol  by  the  Schotten 
Baumann  reaction,  crystallises  from  alcohol  in  plates,  melts  at  206°, 
and  is  readily  soluble  in  water. 

Dimethylaminodimethylethylcarbinyl  benzoate,  an  oil  boiling  at  149° 
under  25  mm.  pressure,  yields  a  hydrochloride  crystallising  in  needles  or 
leaflets  and  melting  at  175°  and  an  oxalate  which  separates  in  fine 
needles  and  melts  at  145°. 

Dimethylaminodimethylpropylcarbinyl  benzoate  hydrochloride, 
OBz-CMePr“-CH2-NMe2, 

crystallises  from  alcohol  or  ether  in  small,  hygroscopic  needles  melting 
at  146°. 

Dimethylaminodimethylisoamylcarbinyl  benzoate  hydrochloride, 
0Bz-CMe(CH2*CH2*CHMe2)-CH2*NMe2,HCl, 
crystallises  from  ether-alcohol  in  silky  needles  melting  at  138°  ;  it  is 
very  soluble  in  water  and  insoluble  in  boiling  acetone  ;  its  taste  is 
bitter  and  acrid.  The  platinichloride  melts  at  178°. 

The  hydrochlorides  of  dimethylaminomethyldiethylcarbinyl  and  benzyl- 
dimethylaminodimethylcarbinyl  benzoates  are  well-defined  crystalline 
salts  melting  respectively  at  189°  and  195°. 

Dimethylaminotrirnethylcarbinyl  cinnamate  hydrochloride, 
CHPh-CH:CH-C0-0-CMe2-CH2*NMe2,HCl, 
prepared  by  the  interaction  of  dimethylaminotrimethylcarbinol  and 
cinnamyl  chloride  in  benzene  solution,  separates  in  large,  tabular 
crystals  which  dissolve  in  acetone  and  are  moderately  soluble  in  hot 
alcohol,  but  much  less  soluble  in  the  cold  solvent ;  it  melts  at  208°. 

The  cinnamyl  derivatives  of  the  other  aminoalcohols  were  similarly 
prepared,  and  all  yielded  well-defined  crystalline  hydrochlorides  with 
definite  melting  points. 

Dimethylaminotrimethylcarbinyl  isovalerate  hydrochloride, 
CHMe2-CH2-C0*0-CMe2-CH2-NMe2,HCl, 
obtained  by  employing  fsovaleryl  chloride  instead  of  cinnamyl  chloride 
in  the  preceding  preparation,  separates  in  large  leaflets  which  are  greasy 
to  the  touch  and  have  a  bitter  taste ;  it  is  readily  soluble  in  the 
ordinary  solvents  except  cold  ether  and  petroleum ;  it  melts  indefinitely 
at  112°. 

Dimethylaminodimethylethylcarbinyl  diethylcarbamate  hydrochloride, 
NEt2*C0,0*CMeEt*CH2*NMe2,HCl,  was  prepared  by  heating  for  one 
day  on  the  water-bath  equivalent  quantities  of  dimethylaminodimethyl- 
ethylcarbinol  and  diethylcarbamyl  chloride,  NEt2*COCl;  when  recrystal¬ 
lised  from  ether  alcohol  it  separates  in  lustrous  needles  or  leaflets  and 
decomposes  at  144°. 

Dimethylaminodimethylethylcarbinyl  acetate, 

CMe0-0-CMeEt,CH2-NMe2, 

was  produced  by  heating  the  corresponding  carbinol  with  acetic 
anhydride  for  four  hours  at  120°;  it  boils  at  80 — 85°  under  32  mm. 
pressure  and  rapidly  darkens  and  decomposes  on  exposure  to  light. 

G.  T.  M. 
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Preparation  of  the  Alkali  Salts  of  Organic  Acids  from  the 
Corresponding  Nitriles  and  Amides.  Deutsche  Gold-  und  Silber- 
Scheide-Anstalt  vorm.  Rossler  (D.R.-P.  169186). — The  organic 
nitriles  or  amides  are  hydrolysed  by  a  mixture  of  equivalent  quantities 
of  calcium  hydroxide  and  some  alkali  salt,  such  as  the  carbonate  or 
oxalate,  which  is  capable  of  forming  a  sparingly  soluble  calcium  salt, 
the  alkali  salt  of  the  organic  acid  being  subsequently  obtained  by 
evaporating  the  filtrate.  The  process  is  applicable  in  the  following 
cases  :  phenylaminoacetonitrile,  acetonitrile,  benzonitrile,  acetamide, 
and  benzamide.  G.  T.  M. 

Alkylation  and  Arylation  of  Anthranilic  Acid.  Josef  Houben 
and  Walter  Brassert  (Ber.,  1906,  39,  3233 — 3240). — Willstatter  and 
Kahn’s  method  (Abstr.,  1904,  i,  235)  for  alkylating  anthranilic  acid 
was  modified  by  conducting  the  alkylation  with  methyl  sulphate  in 
glacial  acetic  acid  solution.  When  a  mixture  of  anthranilic  acid, 
sodium  carbonate,  water,  and  methyl  sulphate  is  boiled,  methyl  methyl- 
anthranilate  is  formed  in  addition  to  methylanthranilic  acid. 

Whilst  a  mixture  of  methylanthranilic  acid,  dimethylanthranilic  acid, 
and  methyl  anthranilate  is  produced  by  boiling  together  anthranilic 
acid,  methyl  iodide,  and  aqueous  potassium  hydroxide  according  to 
H.  Meyer’s  method,  it  is  possible  to  obtain  methylanthranilic  acid  in 
good  yield  if  an  excess  of  alkali  is  avoided. 

Anthranilic  acid  may  also  be  methylated  by  boiling  it  with  methyl 
sulphate  and  water.  Although  in  the  special  case  of  anthranilic  acid 
the  yield  of  the  methylated  acid  is  not  as  good  as  that  from  other 
methods,  the  results  with  m-  and  p-aminobenzoic  acids  are  good,  and 
the  method  is  recommended  for  the  methylation  of  substances  which 
are  sensitive  towards  alkalis. 

Anthranilic  acid  may  be  ethylated  either  by  H.  Meyer’s  method  or 
by  ethyl  sulphate.  Ethyl  bromide  is  a  convenient  substitute  for  ethyl 
iodide  when  Meyer’s  method  is  used. 

Benzylanthranilic  acid  was  obtained  by  boiling  together  anthranilic 
acid,  water,  potassium  carbonate,  and  benzyl  chloride.  jo-Nitrobenzyl- 
anthranilic  acid  may  be  prepared  in  a  similar  manner. 

Phenylanthranilic  acid  was  obtained  by  heating  a  mixture  of 
anthranilic  acid,  copper,  bromobenzene,  sodium  carbonate,  and  water 
(compare  Goldberg,  this  vol.,  i,  426). 

a-Naphthylanthranilic  acid  was  obtained  by  heating  a  mixture  of 
anthranilic  acid,  sodium  carbonate,  water,  copper,  and  a-naphthyl 
bromide. 

Allyl  chloride  differs  from  propyl  and  isobutyl  chlorides  by  reacting 
readily  with  anthranilic  acid  and  aqueous  potassium  carbonate  to  form 
allylanthranilic  acid.  A.  McK. 

Preparation  of  the  Alkamine  Esters  of  o-  and  m-Amino- 
benzoic  Acids.  Fakbwerke  vorm.  Meister,  Lucius,  &  Bruning 
(D.R.-P.  170587,  172301). — The  o -nitrobenzoyl  ester  of  diethylamino- 
ethanol  is  an  oil  produced  by  condensing  o-nitrobenzoyl  chloride  and 
diethylaminoethanol  in  benzene  solutions  3  on  reduction  it  yields  an 
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oily  o -aminobenzoyl  ester,  the  monohydrochloride  of  which  separates  from 
alcohol  in  colourless  crystals  and  melts  at  125 — 127°. 

The  m-compound  can  be  prepared  either  in  the  preceding  manner  or 
as  follows.  Methyl  m-aminobenzoate  was  heated  for  twelve  hours  with 
diethylaminoethanol  and  the  excess  of  the  latter  removed  by  distillation 
under  reduced  pressure  ;  the  product  was  rendered  neutral  with  hydro¬ 
chloric  acid,  in  which  it  dissolved.  The  solution,  after  extraction  with 
ether  to  remove  the  unaltered  methyl  m-aminobenzoate,  was  concen¬ 
trated  to  obtain  m -aminobenzoyldiethylaminoethanol  hydrochloride,  which, 
when  recrystallised  from  alcohol,  separated  in  colourless  prisms  melting 
at  118 — 120°.  The  base  set  free  }^y  alkalis  solidifies  on  cooling,  and 
after  crystallisation  from  light  petroleum  melts  at  45 — 47°. 

m-Aminobenzoyl-a-hydroxyethylpiperidine  was  prepared  either  by  heat¬ 
ing  ethyl  m-aminobenzoate  and  a-hydroxyethylpiperidine  or  by  mixing 
a-hydroxyethylpiperidine  and  m-aminobenzoic  acid  with  cold  concen¬ 
trated  sulphuric  acid  and  then  warming  the  mixture  on  the  water-bath. 
In  both  cases  the  base  was  purified  by  means  of  its  monohydrochloride, 
then  set  free  by  alkalis  and  recrystallised  from  light  petroleum,  when 
it  melted  at  73 — 74°. 

Chloroethyl  m-aminobenzoate,  obtained  either  by  esterifying  m-amino¬ 
benzoic  acid  with  ethylene  chlorohydrin,  or  by  reducing  m-nitro- 
benzoyl  ethylene  chlorohydrin,  was  heated  with  diethylamine  at 
100 — 120°.  The  oily  m-aminobenzoate  of  diethylaminoethanol  solidified 
on  cooling  and  was  purified  by  conversion  into  its  monohydrochloride, 
which  crystallised  from  alcohol  in  colourless  prisms  and  melted  at 
118—120°. 

The  hitherto  unknown  alkamine  esters  of  the  o-  and  m-azobenzoic 
acids  are  prepared  by  heating  the  alkyl  azobenzoates  with  the  alkamines  ; 
the  oily  or  crystalline  products,  which  are  red  when  reduced  with 
stannous  chloride  or  tin  and  hydrochloric  acid,  yield  the  corresponding 
alkamine  esters  of  the  aminobenzoic  acids.  Thus  m-azobenzoylpiperido- 
ethanol,  which  separates  in  orange-red  crystals  melting  at  72 — 74°, 
furnishes  m-aminobenzoylpiperidoethanol,  melting  at  79 — 80°  and  yield¬ 
ing  a  hydrochloride  melting  at  187 — 189°. 

o -Aminobenzoyldielhylaminoethanol  is  prepared  similarly  ;  it  is  oily 
and  forms  a  crystalline  hydrochloride  melting  at  125 — 126° 

m -Aminobenzoyldiethylaminoethanol  melts  at  45  —  47°;  and  its  hydro¬ 
chloride  at  118—120°.  G.  T.  M. 


Preparation  of  A- Alkylated  Alkamine  Esters  of  o-  and 
m-Aminobenzoic  Acids.  Earbwerke  vorm.  Meister,  Lucius,  & 
Bruning  (D.R.-P.  172447.  Compare  preceding  abstract).— A-Dimethyl- 
anthranilic  acid  and  diethylaminoethanol  when  condensed  in  concen¬ 
trated  sulphuric  acid,  first  at  0°  and  then  on  the  water-bath,  give  rise  to  an 
oily  alkamine  ester,  the  hydrochloride  of  which  melts  at  135 — 137°. 

M-Ethylanthranilic  acid  and  hydroxyethylpiperidine,  when  similarly 
condensed,  yield  an  oily  alkamine  ester,  the  hydrated  hydrochloride  of 
which  melts  at  106 — 108°,  whilst  the  dehydrated  substance  melts  at 
142—145°. 

The  alkamine  ester,  from  m-dimethylaminobenzoic  acid  and  diethyl- 
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aminoethanol,  is  an  oil,  giving  rise  to  a  crystalline  hydrochloride 
melting  at  187°.  G.  T.  M. 

Preparation  of  the  Alkamine  Esters  of  jo-Aminobenzoic  Acid. 

Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  172568). — 
The  alkamine  esters  of  ^o-aminobenzoic  acid  may  be  prepared  by  heating 
the  alkyl  esters  of  this  acid  with  an  alkamine  at  the  boiling  point  of 
the  latter,  the  condensation  being  accompanied  by  the  elimination  of 
alcohol.  The  \)-arninobenzoate  of  hydroxye  ihylp  i per  id  ine  is  obtained  in 
the  form  of  its  crystalline  hydrochloride  by  heating  ethyl  ^-amino- 
benzoate  with  hydroxyethylpiperidine  at  200 — 210°  for  four  to  six 
hours,  distilling  off  the  excess  of  alkamine  under  reduced  pressure, 
neutralising  the  residue  with  dilute  hydrochloric  acid,  filtering  off 
unaltered  ethyl  p-aminobonzoate,  and  concentrating  the  filtrate.  The 
alkamine  ester  itself  was  set  free  by  alkalis  as  an  oil  which  soon 
solidified ;  after  crystallisation  from  light  petroleum,  the  ester  was 
obtained  in  colourless  needles  melting  at  90°. 

The  alkamine  ester  from  ^-dimethylaminobenzoic  acid  and  hydroxy¬ 
ethylpiperidine,  when  crystallised  from  light  petroleum,  melts  at 
38 — 40°.  The  corresponding  ester  from  hydroxyethyldiethylamine 
melted  at  59 — 60°.  Both  these  esters  form  crystallisable  hydro¬ 
chlorides. 

The  esters  may  be  employed  in  therapeutics  as  local  anaesthetics. 

G.  T.  M. 

Carbithionic  Acids.  I.  Arylcarbithionic  Acids.  Josef  Houben 
[with  Heinrich  Pohl]  ( Ber .,  1906,39,  3219 — 3233.  Compare  Houben 
and  Kesselkaul,  Abstr.,  1903,  i,  42). — Phenylcarbithionic  acid  ( dithio - 
benzoic  acid),  C0H5*CS*SH,  prepared  by  the  action  of  magnesium 
phenyl  bromide  (1  mol.)  on  carbon  disulphide  (1  mol.),  is  a  reddish- 
violet,  pungent  oil.  Its  ethereal  solution  is  carmine-red.  Its  lead  salt 
separates  from  toluene  in  purple  leaflets  or  needles  and  melts  at  204 '5° 
(corr.).  Its  zinc  salt  is  a  yellow,  amorphous  solid  and  begins  to 
decompose  at  about  100°.  Its  mercury  salt  separates  from  benzene  in 
leaflets  with  a  bronze  lustre  and  melts  at  150°. 

Thiobenzoyl  disulphide,  S2(CSPh)2,  prepared  by  the  addition  of  a 
solution  of  iodine  in  potassium  iodide  to  sodium  dithiobenzoate,  is 
a  crystalline  solid  and  melts  at  9 2 -5°. 

Details  are  given  for  the  preparation  of  benzylcarbilhionic  acid  ( di - 
thiophenylacetic  acid,  CH2Ph*CS2H  (compare  Houben  and  Kesselkaul, 
loc.  cit.).  The  lead  salt  separates  from  benzene  in  yellow  needles  and 
melts  at  149°.  The  zinc  salt  crystallises  from  benzene  in  yellow 
leaflets  and  melts  at  221°. 

Thiophenylacetyl  disulphide,  S2(CS-CH2Ph)2,  prepared  by  the  action 
of  a  solution  of  iodine  in  potassium  iodide  on  sodium  dithiophenyl- 
acetate,  melts  at  78°. 

a- Naphthyl  carbithionic  acid  ( a-dithionaphthoic  acid),  C10H7*CS*SH, 
prepared  from  magnesium  a-naphthyl  bromide  and  carbon  disulphide, 
is  a  dark  red  oil.  Its  lead  salt  separates  Rom  benzene  in  needles;  its 
zinc  salt  is  a  yellow  solid  ;  its  iron  salt,  (C10H7*CS2)3Fe,  separates  from 
ether  in  green  leaflets. 
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a-Thionaphthoyl  disulphide ,  S2(CS'C10H7)2,  prepared  by  the  action  of 
a  solution  of  iodine  in  potassium  iodide  on  sodium  a-naphthylcarbi- 
thionate,  melts  at  169°.  Its  solution  in  concentrated  sulphuric  acid 
assumes  a  dark  blue  shade,  which  disappears  on  the  addition  of  water. 
It  is  oxidised  to  a-naphthoic  acid  by  concentrated  nitric  acid, 
p -Bromophenylcarhithionic  [p -hromodithiohenzoic]  acid, 
CcH4Br-CS-SH, 

prepared  by  the  action  of  magnesium  ^-dibromophenyl  on  carbon 
disulphide,  is  a  brownish-red  oil.  Its  lead  salt  may  be  crystallised 
from  benzene  or  toluene ;  its  zinc  salt  is  a  yellow,  amorphous  powder ; 
its  iron  salt  is  a  dark  green  powder.  A .  McK. 

Action  of  Acetyl  Bromide  on  Benzyl  Cyanide.  Franz  Kunckell 
with  F.  Flos]  ( Ber .,  1906,  39,  3145 — 3146). — p- Acetylbenzylcyanide 
p-acetylphenylacetonitrile\,  C6H4Ac’CH2’CN,  prepared  by  the  addition 
of  aluminium  chloride  to  a  mixture  of  phenylacetonitrile,  acetyl 
bromide,  and  carbon  disulphide,  separates  from  a  mixture  of  benzene 
and  light  petroleum  in  white  needles,  melts  at  83 — 84°,  and  boils  with 
slight  decomposition  at  333 — 334°.  Its  hydrazone  melts  at  112 — 114°. 
Its  oxime  separates  from  benzene  in  cubes  and  melts  at  123°. 

va-Acetylphenylacetonitrile,  obtained  as  a  by-product  in  the  preceding 
reaction,  is  a  yellow  oil  which  boils  at  327 — 331°  and  has  the  sp.  gr. 
1‘109  at  23°.  When  oxidised  by  permanganate,  it  yields  isophthalic 
acid.  A.  McK. 

Action  of  Nascent  Hypoiodous  Acid  on  Acids  containing  an 
Ethylenic  Linking.  Iodo-lactones.  J.  Bougault  ( Compt .  rend., 
1906,  143,  398 — 400.  Compare  Abstr.,  1905,  i,  9). — Acids  of  the 
type  CHB!CH'CH!CII’C02H  (sorbic,  piperic,  or  cinnamenylacrylic 
acid),  although  containing  an  ethylenic  linking  in  the  y§-position,  do 
not  react  with  iodine  and  yellow  mercuric  oxide  or  iodine  and  alkali 
carbonates  (nascent  hypoiodous  acid),  but  cinnamenyh’socrotonic  acid 

flTJT.pTX 

(this  vol.,  i,  671)  yields  the  iodo-lactone,  CHPhiClI’CH^^ _ ^  2. 

a-Ketonic  acids  of  the  type  CHR!CH,C0,C02H  (benzylidene-,  piperyl- 
idene-,  cinnamylidene-,  or  furfurylidene-pyruvic  acid)  do  not  form  iodo- 
lactones  by  the  action  of  nascent  hypoiodous  acid,  but  the  correspond¬ 
ing  a-hydroxy-acids,  CHR!CH*CH(OII)'C02H,  obtained  by  the 
reducing  action  of  sodium  amalgam,  readily  yield  iodo-lactones. 
Neither  /J-benzylidenelaevulic  acid  nor  cinnamenylparaconic  acid  forms 
an  iodo-lactone,  although  each  contains  an  ethylenic  linking  in  the 
/Sy-position.  M.  A.  W. 

Syntheses  and  Properties  of  some  New  Phenanthrene 
Derivatives.  Robert  Pschorr  (Ber.,  1906,  39,  3106 — 3124. 
Compare  Abstr.,  1896,  i,  303  ;  1900,  i,  232,  233,  487,  488,  489  ; 
1902,  i,  96;  1903,  i,  167).— [With  H.  Tapfen.] — a-o-  Toly  1-2 -nitro- 
3  :  4 -dimethoxy cinnamic  acid,  N02'CGH2(0Me).2’CHIC(C7H-  )*C02H, 
resulting  from  the  condensation  of  sodium  o-tolylacetate  (compare 
Radziszewski  and  Wispek,  Abstr.,  1885,  889),  mc-o-nitro vanillin 
methyl  ether  (Abstr,  1899,  i,  178),  and  acetic  anhydride  at  100°, 
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forms  slender  needles  and  melts  at  255°  (eorr.).  The  corresponding 
amino- acid,  obtained  by  reduction  with  ferrous  sulphate  and  ammonium 
hydroxide,  separates  from  alcohol  in  yellow  prisms  and  melts  at  192° 
(corr.).  The  diazonium  chloride ,  C18H1804N2C1,  precipitated  from 
alcoholic  solution  by  ether,  forms  yellow  prisms  and  melts  and 
decomposes  at  101—102°. 

3  : 4-Dimethoxy-8-methylphenanthrene-9-carboxylic  acid,  Cislllfi04, 
prepared  by  warming  the  diazonium  chloride  and  aqueous  sodium 
carbonate,  melts  at  178 — 180°  (corr.),  and  by  distillation  under  160 
mm.  pressure  yields  3  :  4-dimethoxy-8-methylphenanthrene,  Cl7H1602, 
which  melts  at  68°. 

[With  R.  Hofmann.] — a-o-Tolyl-2-nitrocinnamic  acid, 

no2-cgh4-ch:c(c7h7)-co2h, 

obtained  from  o-nitrobenzaldehyde,  acetic  anhydride,  and  sodium 
o-tolylacetate  at  100°,  melts  at  168°  (corr.),  and  by  reduction  yields 
the  amino- acid,  C16H1502N,  which  occurs  in  two  modifications.  Tt 
separates  from  alcohol  in  yellow,  hexagonal  prisms  which  melt  at  225° 
(corr.),  whereas  a  colourless  form  is  precipitated  by  acidifying  the  cold 
ammoniacal  solution  of  the  acid.  The  latter  changes  into  the  yellow 
modification  at  170°  or  in  contact  with  water  free  from  acid. 

8-Methylphenanthrene-9-carboxylic  acid ,  C16H1202,  is  obtained  when 
the  diazotised  acid  in  dilute  sulphuric  acid  is  treated  with  copper 
powder  ;  it  crystallises  in  flat  needles,  sinters  at  177°,  and  melts  at 
181 — 182°  (corr.).  By  distillation  under  160  mm.  pressure  it  yields 
\-methylphenanthrene,  C15H12,  which  melts  at  123°  (corr.)  and  forms  a 
picrate,  C15H12,C6H307N3,  melting  at  139°  (corr.). 

1 -Methylphenanthrene  is  quite  stable  to  potassium  permanganate, 
but  by  potassium  dichromate  and  sulphuric  acid  is  oxidised  to 
1  -methylphenanthraquinone,  C]5H1()02,  which  forms  red  leaflets  and 
melts  at  196°  (corr.). 

[With  F.  Quade.] — a-\)- Toly  1-2- nitrocinnamic  acid,  obtained  in 
a  similar  manner  to  the  preceding  isomeride,  melts  at  204°  (corr.). 
5 - Nitro-8 -methylstilbene,  C15Hig02N,  occurring  as  a  by-product,  forms 
red  prisms  and  melts  at  211°  (corr.).  The  amino- acid,  C16H1502N, 
forms  colourless  needles,  and  melts  at  206°  (corr.).  After  diazotisation, 
treatment  with  copper  powder  in  acid  solution  or  warming  with 
aqueous  sodium  carbonate  produces  Q-methylphenanthrene-9-carboxylic 
acid  in  20  per  cent,  yield,  A  70  per  cent,  yield  is  obtained  by 
diazotising  with  amyl  nitrite  in  alcoholic  hydrogen  chloride  solution, 
diluting  with  water,  and  adding  copper  powder.  The  acid  separates 
from  glacial  acetic  acid  in  aggregates  of  light  yellow  needles,  melts 
at  238°  (corr.),  and  by  distillation  at  the  ordinary  pressure  yields 
3-methylphenanthrene,  which  melts  at  65°,  crystallises  in  long  prisms, 
forms  a  dibromide  melting  at  86 — 87°,  and  a  picrate  which  melts  at 
141°  (corr.). 

a-p-Tolyl-2-nitro-Z  :  4-dime  thoxycinnamic  acid,  C18Hl70(.N)  melts  at 
245°  (corr.) ;  the  corresponding  amino-acid,  O18H10O4N,  at  203° 
(corr.). 

3  : 4-Dimethoxy-6-methylphenanthrene-9-carboxylic  acid,  C1SH1604, 
forms  hexagonal  plates,  melts  at  253°  (corr.),  and  by  distillation  in  a 
vacuum  yields  3  :  4 -dimethoxy-G-methylphenanthrene,  C17H1602,  which 
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melts  at  70 — -72°,  forms  a  dibromide ,  C]7H10O2Bro,  melting  at 
126 — 127°,  and  a,  pier  ate,  melting  at  118 — 119°. 

[With  H.  Tafpen.] — a-o-Garboxyphenyl-2-nitrocinnamic  acid , 

no2-  c6h4  •  OH :  C(C,H4-  C02  H )  -co2h, 

obtained  from  sodium  homophthalate,  melts  at  229°  (corr.),  and  by 
reduction  yields  the  ammo-acid,  CirH1304N,  which  forms  slender 
needles  and  melts  at  255 — 256°  (corr.). 

By  warming  the  solution  of  the  diazotised  acid,  a  mixture  of 
phenanthrene-8  :  9-dicarboxylic  acid  and  its  anhydride  is  obtained, 
which  is  converted  wholly  into  the  latter  by  crystallisation  from 
glacial  acetic  acid.  It  forms  glistening  needles,  melts  at  283—284° 
(corr.),  and  with  ammonia  yields  the  imide ,  C16H902N,  which  sublimes 
in  elongated  crystals  and  melts  at  308 — 309°  (corr.).  The  pure  acid 
has  not  been  obtained. 

a-o-C  arboxyphenyl-2-nitro-Z  :  4-dimethoxy cinnamic  acid, 
N02-C6H2(0Me)2-CH:C(C,5H4-C02H)-C02H, 
forms  yellow  needles  and  melts  and  decomposes  at  259 — 260°  (corr.). 
The  anhydride,  C1SH1307N,  also  obtained  in  the  condensation,  melts  at 
217°  (corr.).  The  amino-acid  is  obtained  readily,  but  not  crystallised, 
owing  to  the  formation  of  the  anhydride.  When  the  diazotised  acid 
is  warmed,  3  :  4  dimethoxyphenanthrene-8  :  9-dicarboxylic  acid  and  its 
anhydride,  CjgHjoOj.,  are  obtained.  By  crystallisation,  from  glacial 
acetic  acid,  the  mixture  is  converted  entirely  into  the  anhydride,  which 
forms  yellow  needles  and  melts  at  283 — 284°  (corr.). 

[With  M.  Schutz.] — a  p- Brornophenyl-2-nitrocinnamdc  acid, 
N02-C6H4*CH:0(CcH4Br)-C02H, 
obtained  from  sodium  y>-bromophenylacetate  (the  amide  of  which, 

CsHgONBr, 

melts  at  192 — 194°),  crystallises  in  yellow  needles,  melts  at  187°,  and 
by  reduction  yields  the  ammo-acid,  C15H1202NBr,  which  occurs  in 
yellow  needles  melting  at  213°,  or  in  colourless  crystals  melting  at 
222 — 223°.  When  the  amino-acid  is  warmed  with  acetic  anhydride 
and  concentrated  sulphuric  acid,  /3-p-bromophenylcarbostyril, 

C15H10ONBr, 

is  formed,  which  melts  at  266 — 267°. 

When  the  acid,  dissolved  in  sodium  hydroxide  solution,  and  sodium 
nitrite,  are  added  to  cold  dilute  sulphuric  acid,  after  some  time  the 
diazo-compound  separates  in  yellow  flocks.  By  warming  the  solution, 
3-bromophenanthrene-9-carboxylic  acid,  C15H90.,Br,  is  obtained,  which 
forms  yellow  needles,  melts  at  290 — 291°,  evolves  hydrogen  bromide 
on  distillation,  and  is  oxidised  to  3-bromophenanthraquinone  (compare 
Schmidt,  Abstr.,  1904,  i,  1034)  by  chromic  and  acetic  acids. 

[With  J.  Popovici.] — a-o-Bromophenyl-2-nitro-2>  :  4 -dimethoxycinnamic 
acid,  NO2«C6H2(OMe)2*CH:C(C0H4Br)-CO2H,  melts  at  266—267° 
(corr.).  The  ammo-acid,  Cl7H10O4NBr,  forms  yellow  prisms,  melts  at 
218°  (corr.),  and  after  diazotisation  with  amyl  nitrite  yields  8 -bromo- 
3  :  i-di7nethoxyphenanthrene-9 -carboxylic  acid,  Cl7H1304Br,  which 
separates  from  hot  alcohol  in  colourless  prisms,  melts  at  228 — 229° 
(corr.),  and  by  distillation  in  a  vacuum  loses  carbon  dioxide  and 
hydrogen  bromide,  yielding  a  mixture  of  8-bromo-3 : 4 -dimethoxy- 
phenanthrene,  which  melts  at  81 — 82°,  and  the  lactone  of  8-hydroxy- 
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3  :  4-dimethoxyphenanthrene-9-carboxylic  acid.  The  former,  which  is 
soluble  in  ether,  is  purified  in  the  form  of  the  pier  ate,  which  melts  at 
117°.  The  lactone,  which  is  insoluble  in  ether,  separates  from  alcohol 
in  slender,  yellow  needles  and  melts  at  160°  (corr,).  When  its 
solution  in  sodium  hydroxide  is  acidified,  the  acid  Cl7H14Ofi  is 
precipitated  ;  it  crystallises  in  long  needles  and  melts  at  193°  (corr.). 
a-o- diitrophenyl-2-nilrocinnamic  acid, 

no2  •  c6h4*  ch  :  c(cf  h4  -no.2)  •  co2h, 

melts  at  207°  (corr.).  The  diamino-acid  has  not  been  isolated  ;  by 
acidifying  its  ammoniacal  solution,  a-o-aminophenyl-2-anihiocinnamio 
anhydride  ( 3-o-aminobenzylideneoxindole ),  C15H12ON2,  is  obtained, 
which  forms  yellow  prisms  and  melts  at  233 — -234°  (corr.).  By 
treating  the  diazonium  compound  with  copper  powder,  the  anhydride 
of  8-aminophenanthrene-9-earboxylic  acid,  C]5HuON,  is  obtained ; 
it  separates  from  dilute  alcohol  in  faintly  yellow  prisms  and  melts  at 
231°  (corr.). 

The  condensation  of  wc-o-aminovanillin  and  sodium  o-nitrophenyl- 
acetate  leads  to  the  formation  of  the  anhydride  of  a-o-nitrophenyl-2- 
amino-4-acetoxy-3  methoxycinnamic  acid  (o-nitro-i-acetoxy-d-methoxy- 
carbosiyril),  C18H14OtilSr2,  which  melts  at  261°  (corr.). 

[With  F.  Quade.]— The  condensation  of  2-nitro-5-hydroxy- 
benzaldehyde  and  sodium  phenylacetate  leads  to  the  formation  of 
a-phemjl-2-nitro-5-hydroxycinnamic  acid, 

N0.,*C6H3(0H)-CH:CPh-C02H, 

which  melts  at  219 — 220°.  The  amino- acid,  C1-H1303N,  forms 
yellowish-brown  prisms  and  melts  at  237 — 239°  (corr.). 

2-IIydroxyphenanthrene-9-carboxylic  acid,  C|5H10O3,  melts  at  278° 
(corr.),  and  the  acelyl  derivative,  CJ7H1204,  at  223°  (corr.), 

a-Phenyl-2-nitro-3-acetoxycinnamic  acid,  Cl7H130(iN,  results  from  the 
reaction  between  2-nitro-3-hydroxybenzaldehyde,  sodium  phenylacetate, 
and  acetic  anhydride;  it  forms  yellow  prisms,  melts  at  254°  (corr.), 
and  by  reduction  and  simultaneous  hydrolysis  yields  a-phenyl-2-amino- 
?>-hydroxycinnamic  acid,  C15H1303N,  which  separates  from  dilute 
methyl  alcohol  in  yellow,  rhombic  plates,  melts  at  201°  (corr.),  and 
does  not  form  phenanthrene  derivatives.  C.  S. 

Electrolytic  Reduction  of  Aromatic  Carboxylic  Acids.  Carl 
Mettler  ( Ber .,  1906,  39,  2933 — 2942.  Compare  Abstr,,  1905,  i,  436  ; 
this  vol.,  i,  497). — The  reductions  were  performed  in  an  apparatus 
consisting  of  a  porous  cell,  containing  a  lead  anode  and  filled  with 
dilute  sulphuric  acid,  placed  in  a  beaker  containing  a  lead  electrode 
and  the  cathode  liquid,  generally  a  solution  of  the  acid  to  be  reduced 
in  20 — 30  per  cent,  alcoholic  sulphuric  acid.  A  number  of  aromatic 
acids  were  thus  reduced  to  the  corresponding  alcohols.  3  :5 -Dichloro- 
saligenin,  obtained  from  3 : 5-diehlorosalicylic  acid,  crystallised  in 
needles  melting  at  82°;  3  :  5-dibromosaligenin  melts  at  87 — 88°.  The 
ethyl  ether  of  3  :  o-dichloro-\)-ky dr oxy benzyl  alcohol  melts  at  86°.  o-Di- 
phenyldicarboxylic  acid  is  reduced  to  phenanthraquinone  ;  phthalic 
acid  and  terephthalic  acid  give  the  corresponding  dihydro-derivatives. 

E.  F.  A. 
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Preparation  of  Menthyl  Salicylate.  Bertrand  Bibus  and 
Rudolf  Scheuble  (D.R.-P.  171453.  Compare  Trans.,  1903,  83,  1213, 
and  1904,  85,  1262). — The  esterification  of  menthol  is  an  operation 
which  is  effected  only  with  some  difficulty  owing  to  the  sensitiveness 
of  this  alcohol  to  the  action  of  dehydrating  agents,  especially  when 
employed  at  high  temperatures.  This  difficulty  is  increased  when  the  acid 
employed  also  tends  to  decompose  at  high  temperatures.  It  has  now  been 
found  that  menthyl  salicylate  maybe  obtained  in  fairly  good  yield  (75 — 80 
percent,  of  the  calculated  amount)  by  heating  30  parts  of  menthol  and 
140  parts  of  salicylic  acid  at  140 — 220°  in  a  current  of  gas  such  as  hydro¬ 
gen  or  carbon  dioxide.  After  removing  the  unchanged  acid  with  aqueous 
alkali  carbonate,  the  oily  residue  is  fractionated.  The  ester  is  a  viscid, 
colourless  liquid,  having  a  sweet  taste  and  but  very  little  odour  ;  it  is 
insoluble  in  water,  but  dissolves  in  the  ordinary  organic  solvents.  It 
can  only  be  distilled  under  diminished  pressure,  when  it  boils  at  190° 
and  175°  under  15  and  10  mm.  pressure  respectively.  G.  T.  M. 

Preparation  of  Tyrosine  from  Silk.  Emil  Abderhalden  and 
Yutaka  Teruuchi  (Zeit.  physiol.  Chem.,  1906,  48,  528 — 529). — The 
usual  method  of  preparing  tyrosine  from  proteids,  by  hydrolysing  with 
boiling  25  per  cent,  sulphuric  acid  and  removal  of  the  acid  with  baryta, 
is  tedious,  and  leads  to  loss  of  tyrosine  by  its  inclusion  in  the  precipitate 
of  barium  sulphate.  The  preparation  is  simplified  by  the  use  of  fuming 
hydrochloric  acid,  evaporating  to  dryness,  and  taking  up  the  residue 
with  water.  This  is  again  evaporated  to  dryness  and  the  procedure 
repeated.  After  boiling  with  animal  charcoal,  the  remaining  acid  is  neu¬ 
tralised  exactly  with  sodium  hydroxide,  when  the  tyrosine  falls  out  of 
solution  in  an  almost  pure  condition.  One  recrystallisation  renders  it 
quite  pure.  One  kilo,  of  silk  yielded  50 — 65  grams  of  tyrosine. 
Cystine  may  be  obtained  in  a  very  similar  way.  W.  D.  H. 

o-,  to-,  and  jo-Iodohippuric  Acids.  Treat  B.  Johnson  and  Harold  A. 
Meade  ( Amer .  Chem.  J.,  1906,  36,  294 — 301). — o -lodohippuric  acid, 
C6H4I’C0'1S1H*CH2,C02H,  obtained  by  the  action  of  o-iodobenzoyl 
chloride  on  aminoacetic  acid  in  presence  of  sodium  hydroxide,  crystal¬ 
lises  from  hot  water  in  clusters  of  radiating  needles  and  melts  at  167°. 
The  nitrile  separates  from  alcohol  in  prisms  and  melts  at  158°.  The 
ethyl  ester  forms  irregular  prisms  and  melts  at  79 — 80°. 

TO-Iodohippuric  acid,  prepared  by  warming  an  aqueous  solution  of 
potassium  iodide  and  TO-diazohippuric  acid,  crystallises  from  hot  water 
in  thin  plates,  melts  at  155 — 156°,  and  is  probably  identical  with  the 
acid  obtained  by  Griess  (Abstr.,  1871,  702)  by  the  action  of  hydriodic 
acid  on  diazohippuric  acid. 

p- lodohippuric  acid,  obtained  by  treating  aminoacetic  acid  with 
yuiodobenzoyl  chloride,  crystallises  from  hot  water  in  plates  and  melts 
at  193°.  The  nitrile  separates  from  alcohol  in  prismatic  crystals  and 
melts  at  191 — 192°.  The  ethyl  ester  crystallises  from  alcohol  in  plates 
and  melts  at  128 — 129°.  Di-ip-iodobenzoylaminoacelonitrile, 
(C6H4I-CO)2N-CH2*CN, 

obtained  under  certain  conditions  by  the  action  of  joiodobenzoyl 
chloride  on  aminoacetonitrile  sulphate  in  presence  of  sodium  hydroxide, 
crystallises  from  alcohol  in  clusters  of  radiating  prisms  and  melts  at 
215—216°. 
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p -lodobenzoyl anilide,  C(;H4I*CO*NHPh,  melts  at  210°.  3:5 -Di- 

nitrobenzoylanilide,  C6H3(N02)2,C0*NHPh,  crystallises  from  alcohol 
in  needles  and  melts  at  234 — 235°.  3  :o-Dinitrobenzoyl-p-toluidide, 
C6Ha(NO2)2*CO,NH*C0H4Me,  does  not  melt  below  280°  and  is  prac¬ 
tically  insoluble  in  the  usual  solvents.  3  :  5-Dinitrobenzoyl-o-toluidide 
crystallises  from  alcohol  and  melts  at  241 — 212°. 

[With  Walter  C.  Chalker.] — 3  :  5 -Dinitrobenzoylmetliylanilide, 
CBH3(N02)2,C0,NPhMe,  separates  from  alcohol  in  prismatic  crystals, 
and  melts  at  155 — 156°.  3  :  b - Dinitrobev zoyldiphtnylamide, 

C6H3(N02)2-C0-NPh2, 

crystallines  in  prisms  and  melts  at  180 — 181°.  3  \  5-Dinitrobenzoyl- 

a-naphthylamide,  C6H3(NO2)2*CO*NH*C10H7,  melts  at  268°  and  is 
insoluble  in  the  ordinary  solvents.  E.  G. 

Decolorisation  of  a  Faintly  Alkaline  Solution  of  Phenol- 
phthalein  by  Alcohol.  Robert  Cohn  ( Zeit .  angew.  Ghem.,  1906,  19, 
1389 — 1390). — The  decolorisation  produced  by  the  addition  of  alcohol 
to  a  faintly  alkaline  solution  of  phenolphthalein  is  attributed  to  the 
diminution  in  the  dissociation  of  the  colouring  matter.  The  fact  that 
the  colour  is  restored  on  warming  and  disappears  again  on  cooling  is 
explained  by  assuming  that  the  dissociation  varies  directly  with  the 
temperature.  The  alcohol  employed  in  these  experiments  was  freshly 
distilled  from  alkali  in  order  to  ensure  absence  of  acid,  and  it  was 
demonstrated  that  the  colour  changes  were  not  brought  about  by 
atmospheric  carbon  dioxide.  P.  H. 


Preparation  of  the  Amides  of  Coumarincarboxylic  Acid. 
Emanuel  Merck  (D.R.-P.  172724). — Salicylaldehyde  and  malonamide 
were  heated  until  the  mixture  became  solid,  when  the  product,  after 
crystallisation  from  glacial  acetic  acid,  separated  in  white,  felted 
needles  and  melted  at  268 — 269°.  This  substance,  coumarincarboxy- 
amide,  is  soluble  in  methyl  and  ethyl  alcohols  and  ethyl  acetate,  but 
dissolves  only  sparingly  in  the  other  organic  solvents. 

Goumarmcarboxymethylamide,  C6H4<^  ,  obtained 

OJi  tO'Cv*^!  xiJVxG 


from  salicylaldehyde  and  s-malondimethylamide,  crystallises  from 
alcohol  in  long  needles  melting  at  172 — 173°;  it  is  soluble  in  chloro¬ 
form,  benzene,  or  toluene. 


C oumarincarboxyan  Hid e ,  C6H4<^ 


o— CO 

CHIC-CO-NHPh’ 


prepared  by  heat¬ 


ing  salicylaldehyde  and  malonanilide,  forms  long,  yellow  needles  and 
melts  at  250°;  it  dissolves  readily  in  the  acetone,  ethyl  acetate,  glacial 
acetic  acid,  toluene,  xylene,  and  the  alcohols,  and  is  only  sparingly 
soluble  in  benzene,  chloroform,  light  petroleum,  or  water. 

O —  CO 

Coumarincarboxymethylanilide,  C6H4<CH .  £  (!^ .  NMeph  >  crystal¬ 
lises  from  dilute  alcohol  in  aggregates  of  white  needles  having  a 
green  reflex;  it  melts  at  139 — 140°.  G.  T.  M. 


Decomposition  of  Ethyl  Terephthalyldiacetoacetate  and  a 
Case  of  Stereoisomerism.  Ludwig  Berend  and  Paul  Herms 
(J.  pr.  Ghem.,  1906,  [ii],  74,  112 — 141). — Ethyl  terephthalyldiaceto¬ 
acetate,  C6H4(C0,CHAc*C02Et)2,  prepared  by  gradually  adding 
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sodium  ethoxidein  absolute  alcoholic  solution  and  terephthalyl  chloride 
in  ethereal  solution  to  ethyl  acetoacetate,  forms  a  white,  fine  crystal¬ 
line  powder,  sinters  at  90°,  melts  at  102 '5°,  is  readily  soluble  in 
chlorofoi’m,  acetone,  benzene,  ethyl  acetate,  or  aqueous  potassium 
hydroxide,  and  gives  a  red  coloration  with  ferric  chloride  and  a  bluish- 
green  precipitate  with  copper  acetate.  It  is  converted  by  the  action 
of  10  per  cent,  alcoholic  ammonia  at  60°  into  acetamide  and  ethyl 
terephthalyldiacetate,  C6H4(C0‘CH2*C02  Kt)2,  which  crystallises  from 
alcohol  in  large  leaflets,  melts  at  70°,  gives  the  characteristic  colour 
reaction  with  ferric  chloride,  and,  when  heated  with  phenylhydrazine 
in  glacial  acetic  acid  solution  on  the  water-bath,  yields  3  : 3'-p -phenyl- 
enedi-l-phenylpyrazolone,  CfiH4(C3N2H2OPh)2  ;  this  melts  at  284°,  dis¬ 
solves  readily  in  hot  aniline,  nitrobenzene,  or  xylene,  is  soluble  in 
aqueous  sodium  hydroxide,  gives  with  copper  salts  a  green,  with 
uranium  salts  a  brownish-red,  or  with  cobalt  salts  a  violet  precipitate, 
and  forms  an  additive  compound  with  pyridine,  which  crystallises  in 
large,  white  prisms  and  melts  at  284 — 285°. 

On  prolonged  boiling  with  water  or  very  dilute  sulphuric  acid,  ethyl 
terephthalyldiacetoacetate  yields  ethyl  terephthalyldiacetate  and  benz- 
oylacetylacetone;  hydrolysis  with  20  per  cent,  sulphuric  acid  leads  to 
the  formation  of  diacetyl  benzene  or,  on  prolonged  boiling,  of  acetyl- 
benzoic  acid,  whilst  the  products  of  the  hydrolysis  with  35  per  cent, 
sulphuric  acid  are  acetylbenzoic  and  terephthalic  acids. 

Terephthalyldiacetone,  Cf)H4(CO*CH2*COMe)2,  is  formed  synthetically 
by  the  action  of  ethyl  terephthalate  on  acetone  in  presence  of  sodamide 
in  absolute  ethereal  solution  ;  it  crystallises  in  silvery  leaflets,  assumes 
a  green  lustre  on  repeated  recrystallisation,  and  melts  at  184°.  It  re¬ 
acts  with  hydrazine  hydrate  in  hot  absolute  alcoholic  solution,  forming 


p-phe7iylenedi-5-methylpyrazole, 


c6h4(c< 


NH*N  \ 
CH-  CM e/2’ 


which  crystal¬ 


lises  from  alcohol  in  stellate  aggregates  of  needles,  or  from  glacial 
acetic  acid  in  leaflets,  sinters  at  327°,  and  melts  and  becomes  brown 


at  332°. 


Ethyl  p  acetylbenzoate ,  C0Me,C6H4*C02Et,  prepared  by  the  action  of 
hydrogen  chloride  on  the  corresponding  nitrile  in  absolute  alcoholic 
solution,  crystallises  from  water  in  white  needles,  melts  at  57°, 
is  sparingly  soluble  in  boiling  water,  has  an  aromatic  odour  in  aqueous 
solution,  and  is  only  slowly  and  incompletely  volatile  in  a  current  of 


steam. 


/)-Diacetylbenzene  is  obtained  in  a  95  per  cent,  yield  by  boiling  ethyl 
terephthalyldiacetate  with  10  per  cent,  sulphuric  acid  ;  the  dioxime 
melts  and  decomposes  at  240 — 245°  (compare  Ingle,  Abstr.,  1894, 
i,  589).  'p-Ehenylenedi-a-ethyldiamine  [ p-di-a-amino-diethylbenzene]hydro - 
chloride,  C6H4(CHMe*NH2,HCl)2,  is  prepared  by  reduction  of  the 
dioxime  with  sodium  amalgam  in  acid  solution  and  treatment  of  the 
base  with  hydrogen  chloride  in  ethereal  solution ;  it  does  not  melt  or 
decompose  in  a  capillary  tube  at  300°,  but  decomposes  when  heated  on 
platinum,  and  is  readily  soluble  in  water  or  alcohol.  The  carbamate, 


^>C02,  formed  by  passing  carbon  dioxide  into  the 
ethereal  solution  of  the  base,  melts  and  decomposes  at  85°,  is  soluble 
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in  water,  and  is  decomposed  by  acids.  i-p-Di -a-aminodiethylbenzene, 
Cl0HlfN2,  is  an  oil  which  has  a  basic  odour,  distils  without  decomposi¬ 
tion  at  about  140°  under  12  mm.  pressure,  solidifies  to  transparent 
crystals  when  strongly  cooled,  and  has  =  1 ’54126  at  21-5°.  The 
d -tartrate,  formed  by  the  action  of  rl-tartaric  acid  on  the  carbamate, 
melts  and  decomposes  at  186°,  or,  after  repeated  recrystallisations, 
at  193 — 194°;  the  base  obtained  from  the  first  fraction  has  [a]D 
-4°55’8'  at  22°,  that  from  the  last  fraction  [a]D  —  5°2-9'  at  22°.  The 
base  obtained  from  the  mother-liquors  has  [a]D+  18°8-8'  at  22°. 

G.  Y. 


Action  of  Sodium  Hypochlorite  on  Aldoximes.  Giacomo 
Ponzio  and  G.  Busti  (Atti  li.  Accad.  Sci.  Torino ,  1906,  41,  862 — 868. 
Compare  this  vol.,  i,  482). — Further  study  of  the  action  of  sodium 
hypochlorite  on  the  aldoximes  shows  that  the  latter,  besides  yielding 
peroxides  of  the  form  CHR!N*0*0*N!CHR,  are  partially  converted 


.  t  ..  .  cr:y  A 

into  the  corresponding  azoximes,  •  _  ^>U. 

_IN  — vlv 

Thus,  the  interaction  of  sodium  hypochlorite  and  benzaldoxime  gives 
benzaldoxime  peroxide  and  dibenzenylazoxime  (compare  Beckmann, 
Abstr.,  1889,  980). 

ni-Yitrobenzaldoxime  and  sodium  hypochloride  yield  :  (1)  di-m-nitro- 
benzenylazoxime,  which  melts  at  169°;  Stieglitz  (Abstr.,  1890,254) 
gave  the  melting  point  as  168°,  Kriimmel  (Abstr.,  1895,  i,  661)  as  138°, 
Bamberger  and  Scheutz  (Abstr.,  1901,  i,  548)  as  147’5 — 149’5°  and 
Franzen  and  Zimmermann  (this  vol.,  i,  388)  as  184°  (compare  also 
Minunni  and  Ciusa,  this  vol.,  i,  187).  (2)  m-Nitrobenzaldoximo  peroxide, 
melting  at  131°  ;  Minunni  and  Ciusa  (loc.  cit.)  gave  the  melting  point 
105°,  and  Franzen  and  Zimmermann  (loc.  cit.)  124°. 

Anisaldoxime  and  sodium  hypochlorite  yield :  ( 1 )  di-p-methoxybenzenyl- 
SN*0 


cizoxime,  OMe*C6H4'C\ 


,  which  crystallises  from  alcohol 


N:C-C6H4-OMe 

or  acetic  acid  in  flattened,  shining,  white  needles  melting  at  175 — 176° 
and  dissolves  readily  in  chloroform  and  sparingly  in  ether.  (2)  Anis¬ 
aldoxime  peroxide  (p-methoxybenzaldoxime  peroxide),  which  melts  at 
126° ;  Franzen  and  Zimmermann  (loc.  cit.)  gave  the  melting  point 
119-5°. 


Furfur aldoximc  peroxide,  02(NICH*C4H30)2,  prepared  by  the  action 
of  sodium  hypochlorite  or  nitrous  acid  on  furfuraldoxime,  crystallises 
from  chloroform  in  yellow  plates  which  melt  and  decompose  with  a 
slight  explosion  at  130°.  T.  H.  P. 


Piperonal  and  Hydrogen  Chloride  :  a  Two-component  Three- 
phase  System.  Forris  J.  Moore  (J.  Amer.  Chem.  Soc.,  1906,  28, 
1188 — 1190). — When  piperonal  is  treated  with  dry  hydrogen  chloride 
under  a  pressure  of  about  one  atmosphere,  the  gas  is  readily  absorbed 
and  a  liquid  additive  compound  is  produced.  On  reducing  the  pressure, 
hydrogen  chloride  is  rapidly  evolved  from  the  liquid  and  crystals  of 
piperonal  separate.  A  rough  measurement  has  shown  that  the  dissocia¬ 
tion  pressure  is  about  500  mm. 
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A  description  and  diagram  are  given  of  an  apparatus  by  means  of 
which  these  changes  can  be  demonstrated  as  a  lecture  experiment  in 
illustration  of  the  phase  rule.  E.  G. 


Relation  between  Colour  and  Constitution  of  Acids,  Salts, 
and  Esters.  Arthur  ITantzsch  (Ber.,  1206, 39,  3080 — 3102). — The 
term  chromo  is  used  in  preference  to  aci.  The  prefix  mero  is  applied  to 
the  names  of  faintly-coloured  hydrogen  compounds  which  consist  of 
solid  solutions  of  the  coloured  chromo-form  in  the  colourless  isomeride. 
A  distinction  is  drawn  between  “  farbig  ”  and  “  gefiirbt.”  The  former 
is  applied  to  substances  with  specific  colour,  whilst  the  latter  denotes 
colourless  compounds  containing  coloured  impurities. 

Constitutively  unchangeable  colourless  acids  produce  not  only  colour¬ 
less  ions,  but  also  colourless  ethers,  esters,  and  salts  with  colourless 
alkyl  or  acyl  compounds  and  metals  (the  oxides  of  which  are  colourless) 
respectively.  Constitutively  unchangeable  coloured  acids  produce 
coloured  ions,  ethers,  esters,  and  salts. 

Substances  with  acidic  character  are  arranged  in  four  classes.  (1) 
Hydrogen,  alkyl,  acyl,  and  metallic  derivatives  are  colourless  or  equally 
coloured.  Such  acids  are  constitutively  unchangeable.  (2)  The  hydro¬ 
gen  and  alkyl  compounds  are  colourless,  whilst  the  ions  and  salts 
exhibit  colour.  Such  substances  are  pseudo-acids.  (3)  The  hydrogen 
compound  is  coloured,  the  alkyl  derivatives  are  colourless,  and  the  ions 
and  salts  coloured.  In  these  cases  the  alkyl  compounds  are  derived 
from  the  pseudo-acid,  the  salts  from  the  real  acid,  whilst  the  hydrogen 
derivative  is  a  mero -compound.  (4)  This  class  is  complicated  and  has 
not  been  examined  thoroughly.  Change  of  colour  during  salt  forma¬ 
tion  is  evidence  of  intramolecular  change.  A  nthraquinone  and  itsnon- 
isomerisable  derivatives,  alizarin  diacetate  and  dimethyl  ether,  are 
yellow,  alizarin,  which  is  capable  of  exhibiting  tautomerism,  is  red, 


whilst  the  metallic  derivatives  are  violet :  C6H4<^q^CcH2<^^ 

CiH1<JW>0,iTl!<0H  .  C6H4<gj™]>C„H8<0 

[With  W.  Pratorius  and  Edith  Morgan.] — The  alkyl  and  acyl 
derivatives  of  the  hydroxybenzaldehydes  are  colourless.  The  presence 
of  certain  nuclear  substituents,  especially  methoxyl  or  ethoxyl,  may 
confer  colour  on  the  hydroxybenzaldehydes. 

The  salts  and  ions  of  />-hydroxybenzaldehyde  and  of  its  mono-  and  di- 
bromo-derivatives  are  colourless.  The  salts  of  the  meta-isomeride  are 
colourless  when  solid  or  in  anhydrous  solvents,  but  form  yellow  aqueous 
solutions.  The  ammonium  salt,  CHO'C6H4,ONH4,  is  obtained  from 
ammonia  and  the  solid  at  the  ordinary  temperature,  or  in  ethereal 
solution  at  —  40°. 

Salicylaldehyde  yields  the  following  colourless  salts  :  the  acid  potass¬ 
ium  salt,  CHO’Cgllj’OKjCfHgOg,  by  the  action  of  potassium  ethoxide 
(<  h  mol.)  on  an  ethereal  solution  ;  the  acid  sodium  salt, 


OR 


CH0-C6H4-0Na,C7Hfi02, 

in  a  similar  manner  with  excess  of  sodium  ethoxide.  The  ammonium 
salt,  CHO*CfiH4*ONH4,  obtained  from  ammonia  and  salicylaldehyde, 
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dissolves  in  ether,  toluene,  or  light  petroleum,  melts  at  85°.  In  an 
atmosphere  of  ammonia  or  in  alcoholic  solution,  it  changes  into  hydro- 
salicylamide.  It  dissolves  in  liquid  ammonia  to  an  intensely  yellow 
solution  of  the  enolic  form,  CH(ONH4)IC6H4IO,  but  is  recovered  colour¬ 
less  after  evaporation  of  the  solvent. 

Aqueous  solutions  of  these  colourless  salts  are  intensely  yellow,  the 
colour  deepening  by  warming.  The  acid  sodium  salt  separates  from 
water  or  dilute  alcohol  in  yellow  leaflets  containing  1H20. 

The  potassium  salt,  O'C^H^CH'OK,  is  precipitated  from  aqueous  or 
alcoholic  solution  by  potassium  ethoxide  (1  mol.).  The  lead,  mercury , 
and  thallium  salts  are  coloured. 

Mono- and  di-bromosalicylaldehydes  are  colourless  in  non-dissociating 
solvents,  and  yellow  in  water  or  alcohol.  The  yellow  ammonium  salt, 
OIC6H2Br2ICH*ONH4,  obtained  from  ammonia  and  dibromosalicylalde- 
hyde,  solid  or  in  indifferent  solvents,  can  be  crystallised  from  alcohol 
or  ether  ;  when  heated  it  forms  a  brominated  hydrosalicylamide.  The 
trimethylamine  and  a-piperidine  salts  are  yellow.  Resorcinaldehyde  and 
phloroglucinolaldehyde  yield  colourless  alkali,  and  yellow  lead,  thallium, 
and  mercury  salts. 

The  yellow  hydrosalicylamide  (m.  p.  160°)  is  a  chromo-compound, 
N2(;CgH4;CH*OH)3.  The  colourless  isomeride,  (OH,C0H4*CH.‘)3N2, 
resulting  from  ammonia  and  the  yellow  form  at  -  40°,  has  the  same 
melting  point. 

[With  M.  B.  Blackler.] — The  influence  of  the  nature  and  of  the 
position  of  substituents  on  the  colour  of  aromatic  hydroxyketones  is 
discussed. 

Potassium  p- hydroxybenzophenone ,  CjgH^OgK,  prepared  from  potass¬ 
ium  ethoxide  and  an  ethereal  solution  of  the  ketone,  contains  1  mol. 
C2H60,  which  is  lost  over  sulphuric  acid.  The  salt  is  intensely  yellow, 
as  is  also  the  ammonium  salt. 

S-Bromo-k-hydroxybenzophenone,  C13H902Br,  melts  at  180 — 181°, 
forms  colourless  solutions  in  indifferent  solvents,  and  yields  a  yellow 
potassium  salt. 

3  \b-Dibromo-i-hydroxybenzophenone,  C13HsOBr2,  melts  at  151 — 152°, 
is  colourless  in  all  solvents,  and  forms  colourless  potassium,  barium, 
lead,  and  silver  salts. 

2  :  4-Dihydroxyacetophenone  forms  colourless  solutions  in  cold  alkali 
hydroxides,  which  become  yellow  by  warming.  The  solid  lead,  silver, 
and  mercuric  salts  are  colourless.  2  : 4-Dihydroxypropiophenone  has 
been  obtained  in  colourless  crystals  containing  1  mol.,  H20,  and 
melting  at  56°;  the  anhydrous  substance  melts  at  9 7 '5°  and  forms 
colourless  salts. 

2-Hydroxy-5-methylbenzophenone  is  a  merochromo-compound  ;  the 
solution  in  light  petroleum  is  colourless,  but  deposits  yellow  crystals. 
The  acetyl  and  benzoyl  derivatives,  and  the  same  compounds  of  all 
coloured  aromatic  hydroxyketones,  are  obtained  colourless  by  treat- 
iog  the  alkali  salt  suspended  in  ether  or  chloroform  with  the  acid 
chloride. 

2  : 5-Dimethoxybenzophenone  has  been  obtained  colourless.  2:1- 
Acetylnaphthol  forms  yellow  solutions,  except  in  light  petroleum  ;  the 
alkali  and  the  barium  salts  are  yellow,  whilst  the  acetyl  derivative 
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which  melts  at  107'5°,  and  the  benzoyl  derivative,  which  melts  at  131° 
(compare  Ullmann,  Abstr.,  1897,  i,  482),  are  colourless  when  prepared 
as  described  above.  The  corresponding  ethyl  ketone  is  obtained  con¬ 
veniently  by  treating  a  solution  of  zinc  chloride  in  propionic  acid  with 
a-naphthol  at  160 — 170°;  its  salts  are  yellow  and  the  benzoyl  deriv¬ 
ative  colourless.  The  brominated  ketones  form  yellow  needles  and  melt 
at  126 — 127°  and  at  98°  respectively ;  their  salts  are  yellow  and  the 
acetyl  and  benzoyl  derivatives  colourless. 

The  esters  of  the  hydroxybenzoic  acids  and  their  derivatives  do  not 
form  coloured  salts.  Selective  absorption  is  first  exhibited  by  the 
salts  of  acids  containing  two  pairs  of  o-hydroxy  and  carbethoxy-groups. 
Ethyl  dichloroquinoldicarboxylate  forms  colourless  salts  with  tertiary 


amines  co^oure(^  compounds  with  secondary 

amines,  and  the  following  coloured  salts  :  sodium  salt, 


C(ONa)OEt^u^J2^C(ONa)-OEtJ 

obtained  from  an  alcoholic  solution  of  the  ester  and  sodium  ethoxide 
(2  mols.) ;  similar  potassiu7n  and  rubidium  salts  ;  acid  sodium  salts, 

CO.  Et^>^6^2^C(ONa),OEt’  °^a^nec^  a  similar  manner  with  1  mol. 

of  sodium  ethoxide  ;  the  yellow  ammonium  salt,  C12H1106C12*NH4,  and 
the  colourless  salts  with  tertiary  amines  are  obtained  by  the  addition 
of  ammonia  or  of  the  amine  to  an  ethereal  solution  of  the  ester.  The 
ester  itself  is  colourless  when  solid  or  in  cold  alcoholic  solution  ;  when 
fused  or  in  hot  alcoholic  solution,  or  in  benzene  or  chloroform,  it 
becomes  greenish-yellow  and  is  represented  as  a  merochromo-compound. 
Similar  colour  relations  are  manifested  by  the  salts  of  quinoldicarboxylic 
acid  and  its  ethyl  ester.  C.  S. 


Methineammonium  Dyes.  III.  Hans  Rupe  and  0.  Siebel 
(Zeit.  Farb.  Ind.,  1906,  5,  301 — 304.  Compare  Abstr.,  1904,  i,  107  ; 
1905,  i,  83). — p -Acetylaminobenzaldehyde,  NHAc’CgH^CHO,  prepared 
by  warmiog  p-aminobenzaldehyde  with  acetic  anhydride,  crystallises 
from  toluene  in  yellow  needles,  melts  at  141°,  and  condenses  with 
acetone  in  presence  of  sodium  hydroxide  to  form  acetyl-p-aminobenzyl- 
ideneacetone,  NHAcCgH^CHiCH’COMe ;  this  crystallises  from  water 
in  dull  yellow  needles,  melts  at  184°,  and  is  hydrolysed  by  sulphuric 
acid  in  acetic  acid  solution,  forming  p -aminobenzylideneacetone, 
NHg’CgH^'CHICH'COMe,  which  crystallises  from  50  per  cent,  methyl 
alcohol  in  yellow  leaflets  and  melts  at  81°.  The  base  is  best  prepared 
by  condensing  commercial  aminobenzaldehyde  dissolved  in  50  per  cent, 
acetic  acid  with  acetone.  On  adding  dilute  hydrochloric  acid  gradually 
to  a  suspension  of  the  base  in  water,  a  deep  red  solution  is  first  pro¬ 
duced,  which  becomes  colourless  on  adding  more  acid  ;  this  behaviour 
characterises  the  methineammonium  bases.  The  red  solution  has 
strong  tinctorial  properties.  Coloured  azo-compounds  are  formed  on 
coupling  diazotised  ^-aminobenzylideneacetone  with  hydroxy-  and 
amino-naphthalene  sulphonic  acids.  The  oxime, 

NH/CgH4-CH:CH-CMe:R-OH, 

of  the  base,  crystallises  from  alcohol  and  melts  at  196°.  The  benzoyl 
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derivative,  NHBz'CgH^CHICH'COMe,  crystallises  from  alcohol  in 
yellow  needles  and  melts  at  207°.  The  thiocarbamide, 
CS(NH-C6H4-CH:CH-COMe)2, 

is  sparingly  soluble  in  all  solveuts  and  melts  at  162°.  The  hydrazone, 
NH1)*C0H4,CHICH,OMeIN*NH2,  forms  scaly  leaflets  and  melts  at  92°. 

p -Dimethylaminobenzylideneacetone,  NMeo'C(iH4,CH!CH*C0Me,  pre¬ 
pared  from  dimethylaminobenzaldehyde  and  acetone  at  the  ordinary 
temperature,  crystallises  from  alcohol  in  feebly  yellow  leaflets  and 
melts  at  132°  ;  the  substance  described  under  the  same  name  by  Sachs 
and  Lewin  (Abstr.,  1903,  i,  37)  is  probably  a  more  complex  condensa¬ 
tion  product.  The  jo/iew/Tfo/tTra^onejNMe^CgH^CHICH’CMelN’NHPh, 
crystallises  from  alcohol  and  melts  at  165°.  The  oxime, 
NMe2-C6H4*CH:CH-CMe:N*OH, 

crystallises  from  alcohol  in  yellow  leaflets  and  melts  at  168°.  p -Di- 
methylamino-'p-nitrodibenzylideneacetone, 

NMe2*C6H4*CH:CH-C0-CH:CH*06H4-N02, 
prepared  by  the  condensation  of  dimethylaminobenzylideneacetone  and 
p-nitrobenzaldehyde,  crystallises  from  glacial  acetic  acid  and  melts  at 
215° ;  the  hydrochloride,  C19H1803N2,HC1,  is  blue,  and  is  decomposed 
by  water,  p- Dimethylamino-'p-aminodibenzylideneacetone ,  obtained  by 
the  reduction  of  the  nitro-compound,  crystallises  from  alcohol  in  in¬ 
tensely  red  leaflets  and  melts  at  228°.  W.  A.  D. 

Dibenzylideneacetone  and  Triphenylmethane.  I.  Fritz 
Straus  and  0.  Ecker  (Ber.,  1906,  39,  2977 — 3006). — Distyryldichloro- 
methane,  CCl2(CHiCHPh)2,  prepared  by  cautiously  adding  dry  phos¬ 
phorus  pentachloride  to  a  boiling  solution  of  dibenzylideneacetone  in 
benzene,  forms  clusters  of  silvery  leaflets  melting  at  77°. 

Distyryldichloromethane  dichloride ,  CHPhCl'CHCl’CCl^CHICHPh, 
formed  by  adding  a  saturated  chloroform  solution  of  chlorine  to  the  keto- 
chloride dissolved  in  the  same  solvent,  crystallises  from  benzeneand  petro¬ 
leum  in  radially-grouped  needles  melting  at  133°.  The  corresponding 
dibromide  crystallises  in  colourless  prisms  and  melts  and  decomposes  at 
153°.  Distyryldichloromethane  when  quite  dry  is  not  affected  by 
hydrogen  chloride,  but  when  dissolved  in  cold  concentrated  sulphuric 
acid  it  gives  a  bluish-violet  solution  with  reddish-violet  fluorescence  ; 
the  colour  gradually  changes  to  brownish-orange,  especially  on  warming. 
Hydrogen  chloride  is  evolved,  and  when  the  interaction  is  effected  in 
carbon  disulphide  solution,  the  sulphate,  Cjh.H14Cl*S04H,H2S04,  separates 
in  violet  crystals  which  are  extremely  sensitive  to  moisture.  When 
treated  with  absolute  ether,  the  violet  crystals  are  decomposed,  yielding 
dibenzylideneacetone  and  an  oil  containing  chlorine.  The  keto- 
chloride  readily  dissolved  in  liquid  sulphur  dioxide,  and  the  solution 
had  an  appreciable  electrical  conductivity,  although  not  so  great  as  that 
of  triphenylchloromethane  in  the  same  solvent. 

Distyryldichloromethane  combines  with  metallic  chlorides,  the  stanni- 
chloride,  C17H14Cl2,SnCl4,  forms  violet  leaflets  with  a  bronzy  lustre,  the 
mercurichloride  separates  in  violet-brown  needles.  Methyl  alcohol 
attacks  the  keto-chloride,  ultimately  eliminating  both  chlorine  atoms 
in  the  form  of  hydrogen  chloride,  and  yielding  a  red,  crystalline  sub- 
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stance  which  could  not  be  purified  ;  glacial  acetic  acid  also  removes 
one  chlorine  atom,  the  product  being  probably  the  carbinol  acetate, 
C(CH:CHPh)2Cl*OAc. 

m  a-  7  7  7  7  -  7  7  7  -  7  ~  .CCUCHICHPh), 

lwo  distyrylchlorocarbinot  anhydrides,  LkT  l  '  ,  are 

CC1(C  H  .CliPh)2 

produced  on  shaking  an  ethereal  solution  of  distyryldichloromethane 
with  water,  the  total  yield  being  about  40 — 50  per  cent,  of  the 
keto-chloride.  The  mixture,  when  crystallised  from  benzene  and 
light  petroleum,  yields  large,  hard,  transparent  prisms  decomposing 
violently  at  147°,  and  slender,  soft,  light  needles  decomposing  at 
167 — 169°.  The  substances  differ  in  their  behaviour  towards  warm 
glacial  acetic  acid  ;  the  prismatic  substance  furnishes  a  solid  product, 
C35H290C1,  melting  at  159 — 161°,  whilst  the  acicular  compound  yields 
an  oil. 

Di-'p-chlorobenzylideneacetone,  CO(CHICH*Ct!lT4Cl)2,  prepared  by 
condensing  p-chlorobenzaldehyde  and  acetone  in  dilute  alcoholic  solu¬ 
tion  in  the  presence  of  sodium  hydroxide,  crystallises  in  well-defined 
yellow  leaflets  and  melts  at  193°. 

Di~\i-chlorostyryldichlororaethane,  CC12(CH!CH*C6H4C1)2,  obtained 
from  the  preceding  compound  by  the  action  of  phosphorus  penta- 
chloride  in  benzene  solution,  crystallises  from  ether  in  radial  aggregates 
of  thick,  colourless  prisms  melting  at  102 — 103°. 

The  dibromide,  C6H4Cl-CHBr-CHBr-CCl2-CH:CH-CGH4Cl,  was 
obtained  by  treating  the  keto-chloride  with  bromine  ;  it  crystallises 
from  benzene  and  petroleum  in  aggregates  of  colourless  needles  melting 
at  124— 125°. 


The  stannichloride,  Cl7H12Cl4,SnCl4,  separates  in  fine,  crystalline 
aggregates  having  a  metallic  lustre. 

The  methyl  ether  of  di-ip-chlorostyrylchlorocarbinol, 

OMe-CCl(CH:CH-C6H4Cl)2, 

formed  by  adding  a  benzene  solution  of  the  keto-chloride  to  a  methyl 
alcohol  solution  of  sodium  methoxide,  separates  from  methyl  alcohol 
in  aggregates  of  white  needles  melting  at  95 — 96  '5°.  It  was  not  found 
possible  to  replace  the  second  chlorine  atom  by  methoxyl,  neither  could 
this  halogen  be  removed  by  reducing  agents. 

Di-ip-iodobenzylideneacetone,  CO(CHICH>C6H4I)2,  was  prepared  by 
condensing  p-iodobenzaldehyde  and  acetone  in  the  presence  of  alkalis ; 
when  crystallised  from  pyridine,  it  separated  in  yellow  leaflets  melting 
at  254 — 255°.  This  ketone  is  sparingly  soluble  in  the  ordinary  organic 
media. 

Di-p-iodostyryldichloro  methane,  CC12(CHICH’C6H4I)2,  crystallises 
from  petroleum  in  white,  crystalline  masses  or  from  benzene  in  white 
needles  melting  at  146 — 147°. 

Dianisylideneacetone  and  phosphorus  pentachloride  in  benzene  solu¬ 
tion  furnish  the  compound  COl2(CHlCH*C6H4*OMe)2,PCl5,C6H0,  which 
separates  in  green  leaflets.  When  the  benzene  solution  of  phosphorus 
pentachloride  and  dianisylideneacetone  is  heated  for  half  an  hour,  the 
liquid  no  longer  deposits  the  green  compound  on  cooling  ;  but  on  evapo¬ 
ration  a  grey,  crystalline  mass  is  obtained  which,  after  purification, 
crystallises  from  carbon  disulphide  in  colourless  prisms  melting  and 
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decomposing  at  106 — 107°.  This  compound  is  probably 

OMe-CGH4-CHCl-ClICl-CCl2-CH:CH-C|.H4-OMe. 
Benzophenone  dichloride,  when  treated  with  methyl  alcohol,  furnishes 
dimethoxydipheuylme  thane. 

The  characteristic  behaviour  of  many  of  these  chloro-derivatives 
with  sulphuric  acid  is  described  in  detail.  G.  T.  M. 


Ketenes.  III.  Diphenyleneketene.  Hermann  Staudinger 
( Ber .,  1906,  39,  3062 — 3067.  Compare  Abstr.,  1905,  i,  444 ;  this 

C  H 

vol.,  i,  23i).—Chlorodiphenyleneacetyl  chloride ,  I6  4^>CC1‘C0CJ,  is 

G6H4 

formed  in  50  per  cent,  yield  when  phosphorus  pentachloride  reacts  with 
diphenyleneglycollic  acid  in  cold  chloroform;  it  melts  at  111‘5 — 112*5°, 
and  reacts  with  water  to  regenerate  the  acid,  with  alcohol  to  form  ethyl 
chlorodiphenyleneacetate,  which  melts  at  46—47°,  and  with  aniline  to 
form  the  anilide ,  C20H14ONC1,  which  melts  at  177°. 

C  H 

Diphenyleneketene ,  I6  4 
C0  rl4 

preceding  chloride  in  ether  in  the  absence  of  air  and  moisture,  melts  at 
90 — 90  5°  to  a  red  liquid,  decomposes  at  150°,  and  gives  an  indigo  blue 
coloration  with  concentrated  sulphuric  acid.  With  excess  of  water  it 
yields  diphenyleneacetic  acid,  whilst  the  addition  of  the  requisite 
amount  of  water  to  the  ketene  dissolved  in  benzene  or  light  petroleum 
precipitates  the  anhydride ,  C2SH1803,  which  melts  at  164—165°. 

Ethyl  diphenyleneacetate,  prepared  from  the  ketene  and  ethyl 
alcohol,  or  by  esterifying  the  acid,  melts  at  43 — 45°  and  boils  at 
209 — 210°  under  17  mm.  pressure.  The  anilide ,  G20H15ON,  separates 
from  xylene  in  slender  needles  and  melts  at  255°  ;  the  phenylhydrazide 
melts  at  234 — 235°. 

From  solutions  of  the  ketene  in  light  petroleum,  tertiai’y  bases  such 
as  quinoline,  quinaldine,  pyridine,  or  triethylamine  precipitate  additive 
compounds  which  are  decomposed  by  water ;  the  quinoline  compound , 
2C14H80,C9NHk,  is  a  white,  crystalline  powder  which  darkens  at  140° 
and  melts  and  decomposes  at  154 — 155°,  These  additive  compounds 
are  stable  to  oxygen,  but  behave  like  the  ketenes  to  water,  alcohol, 
aniline,  phenylhydrazine,  and  the  Schiff  bases.  The  quinoline  com¬ 
pound  reacts  with  water  to  form  a  mixture  of  diphenyleneacetic  acid 
and  quinoline  diphenyleneacetate,  C14H10O2,C0NH» ;  the  latter  melts  at 
109—110°. 


^>C!CO,  obtained  by  the  action  of  zinc  on  the 


Bisdiphenyleneallene, 


forms  orange-yellow 


C#H>  /  X<CgH4 
needles  and  is  obtained  by  heating  the  quinoline  additive  compound 
with  quinoline  diphenyleneacetate. 

The  zinc  chloride  precipitated  in  the  preparation  of  diphenyleneketene 
contains  a  considerable  quantity  of  the  ketene.  When  the  precipitate  is 
oxidised  by  atmospheric  oxygen,  fluorenone  and  a  substance,  C28H10O3, 
which  melts  at  269 — 270°  are  obtained  ;  the  latter  is  regarded  as  a  tetra- 

C  IT  CO'O  C  H 

substituted  derivative  of  tetionic  acid,  I  6  4^>C<^r, .  ^>C<^  I6  4 

^G  if  4  G,.li  4 

0.  S. 
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Derivatives  of  Benzoylacetone.  Giovanni  Issoglio  (Atti  R. 
Accad.  Torino,  1906,  41,  946 — 960). — When  benzoylacetone  is  treated 
with  acetaldehyde  in  presence  of  concentrated  ammonia  solution,  it 
reacts  as  if  it  possessed  the  enolic  structure  of  /Lhydroxy-a-benzoyl- 
propylene,  OH'CMelCHBz,  the  following  products  being  obtained. 

(1)  Dibenzoyldi i sopropylamine,  NH(CHMe*CH2Bz)2,  crystallises  from 
benzene  in  shining,  rhombic  plates  melting  at  127°,  dissolves  in  alcohol 
or  chloroform,  and  to  a  slight  extent  in  ether,  and  has  the  normal 
molecular  weight  in  freezing  benzene.  The  platinichloride, 

(C20H23O2N)2,H2PtCl6, 

forms  an  amorphous  precipitate  melting  at  198°,  and  the  pier  ate, 
C20HO3O2N,C6H2(NO2)3*OH,  crystallises  in  microscopic,  fern-like 
aggregates  of  yellow  needles  melting  and  decomposing  at  192°. 

(2)  fi-Ethylidenedibenzoylacetone,  CHAcBz*CHMe-CBzICMe'OH, 
crystallises  from  60  per  cent,  alcohol  in  white  needles  with  a  silvery 
lustre,  melts  at  134°,  and  dissolves  readily  in  alcohol,  acetone,  or 
chloroform,  and  less  so  in  benzene. 

(3)  3  :  5-Dibenzoyl-2  ;  4  :  6- trimethyl-1  :  4- dihydropyridine  (3  :  5-dibenz- 

oyl-1  ■A-dihydrocollidine),  crystallises  from 

alcohol  in  slender,  straw-yellow  needles,  begins  to  turn  brown  at  200°, 
and  melts  at  238 — 239°,  and  is  slightly  soluble  in  acetone,  chloroform, 
or  benzene.  T.  H.  P. 

The  Employment  of  Vanadium  Salts  in  the  Electrolytic 
Oxidation  or  Reduction  of  Organic  Compounds.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  172654). — Vanadium 
salts  are  very  suitable  depolarisers  either  at  the  anode  or  cathode,  and 
the  attack  of  the  oxygen  or  hydrogen  on  the  organic  substance  is 
greatly  accelerated. 

Finely-pulverised  anthracene  (4  kilograms)  is  introduced  into  a  leaden 
anode  cell  containing  100  litres  of  20  per  cent,  sulphuric  acid  with  3  per 
cent,  of  vanadic  acid.  The  current  density  is  300  amperes  per  square 
metre  with  l-8  volts.  After  filtering  off  the  anthraquinone,  which  is 
rapidly  produced  in  good  yield,  the  electrolytic  solution  is  ready  for  a 
further  quantity  of  anthracene. 

By  the  aid  of  vanadium  salts,  aniline  may  be  oxidised  to  benzo- 
quinone,  and  the  latter  then  reduced  to  quinol.  Azobenzene  and 
azoxybenzene  suspended  in  20  per  cent,  sulphuric  acid  containing  two 
parts  of  vanadium  trioxide  are  reduced  to  benzidine  in  the  cathode 
cell.  G.  T.  M. 

Preparation  of  Derivatives  of  the  Reduction  Products  of 
Anthraquinone.  Badisciie  Anilin-  und  Soda-Fabrik  (D.R.-P. 
172930). — The  reduction  products  of  anthraquinone,  anthranol, 
hydroxy anthranol  and  their  homologues  and  sulphonic  acids  condense 
with  aldehydes  to  yield  substances  which  are  insoluble  in  alkalis. 

Anthranol,  when  condensed  with  benzaldehyde  in  concentrated  sul¬ 
phuric  acid  at  30 — 35°,  yields  a  substance  which,  when  crystallised 
from  alcohol,  separates  in  needles  melting  at  112 — 114°;  this  com¬ 
pound  is  indifferent  towards  dilute  acids  or  alkalis,  but  develops  a 
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magenta  coloration  with  concentrated  sulphuric  acid.  A  similar 
substance  can  be  obtained  with  hydroxyanthranol. 

Anthranol  also  condenses  with  para-acetaldehyde :  the  product  is  an 
olive-yellow  powder,  insoluble  in  dilute  acids  or  alkalis,  but  dissolving 
in  concentrated  sulphuric  acid  to  a  reddish-brown,  fluorescent  solution. 

G.  T.  M. 

Preparation  of  the  Urethanes  of  Polynitroaminoanthra- 
quinones.  Farbenfabriken  vorm.  Frieetr.  Bayer  &  Co.  (D.R.-P. 
171588) — It  is  not  possible  to  introduce  into  the  aminoanthraquinones 
and  their  acetyl  derivatives  more  than  one  nitro-group,  and  only  two 
of  these  groups  can  be  introduced  into  the  diaminoanthraquinones  and 
their  diacetyl  compounds.  The  urethanes  of  these  amino-  and  diamino¬ 
anthraquinones,  on  the  other  hand,  can  be  nitrated  readily  to  furnish 
polynitro-derivatives  which  on  hydrolysis  yield  polynitroaminoanthra- 
quinones  of  great  technical  importance.  The  hydrolysis  is  carried  out 
by  heating  the  nitrated  urethane  in  concentrated  sulphuric  acid  at 
80°  until  the  evolution  of  carbon  dioxide  ceases.  In  this  way,  the 
following  compounds  were  prepared:  2  :  i-dinitro-l-aminoanthra- 
quinone,  1  :  'd-dinitro-2-aminoanthraquinone ,  2:4:6:  8-tetranitro- 1  :  5- 
diaminoanthraquinone,  and  2:4:5:  7 -tetranitro-l  :  S - diaminoanthra- 
quinone. 

These  compounds  develop  characteristic  colorations  when  dissolved 
in  pyridine,  concentrated  and  fuming  sulphuric  acid,  or  in  a  mixture 
of  sulphuric  and  boric  acids.  G.  T.  M. 

Methylation  of  Hydroxyanthraquinones.  Carl  Graebe 
( Annalen ,  1906,  349,  201 — 207.  Compare  Abstr.,  1905,  i,  219). — 
An  introduction  to  the  two  papers  following. 

A  hydroxy-group  in  position  1  in  anthraquinone  is  either  not 
methylated  or  is  only  very  slightly  methylated  by  methyl  iodide.  A 
more  complete  methylation  is  accomplished  by  acting  on  the  deoxy- 
compound,  which  is  afterwards  readily  oxidised  to  the  anthraquinone 
ether. 

The  action  of  fuming  sulphuric  acid  on  alizarin,  followed  by  heating 
the  product  with  concentrated  sulphuric  acid,  leads  to  the  formation  of 
quinalizarin,  hydroxyanthrarufin  (which  is  isolated  from  the  residue 
by  means  of  boiling  toluene,  crystallises  in  red  needles,  melts  at 
270 — 273°,  and  gives  a  violet  coloration  with  sodium  hydroxide  or 
concentrated  sulphuric  acid)  and  1:2: 5 -trihydroxy anthraquinone- 
sulphonic  acid,  C14H808S,  which  is  obtained  also  on  prolonged  heating 
of  quinalizarin  with  sulphuric  acid  ;  it  is  obtained  as  a  reddish- 
yellow  precipitate,  gives  with  alkali  hydroxides  a  violet,  with  acetates 
a  yellowish-red  coloration,  and  yields  hydroxyanthrarufin  when  heated 
alone  or  with  hydrochloric  acid  at  180 — 200°.  G.  Y. 

Ethers  of  Alizarin,  Flavopurpurin,  Hydroxyanthrarufin, 
and  Hydroxychrysazin.  Carl  Graebe  and  Carlos  Thode 
{Annalen,  1906,  349,  207 — 222.  Compare  preceding  abstract,  Abstr., 
1905,  i,  219;  Farbenfabriken  vorm.  Fr.  Bayer  &  Co.,  Abstr.,  1905, 
i,  362,  532). — Deoxyalizarin  dimethyl  ether  (1  :  2 -dimethoxyanthrone), 

3  n  2 
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C6H4\QQjL^C6H2(OMe)2,  prepared  by  the  action  of  methyl  sulphate 

on  deoxyalizarin  in  10  per  cent,  aqueous  sodium  hydroxide,  crystallises 
in  yellow  needles,  melts  at  150°,  forms  a  yellow  solution  in  alcohol  or 
benzene,  showing  a  blue  fluorescence  when  very  dilute,  and  gives  a 
yellow  to  yellowish-brown  coloration  with  concentrated  sulphuric  acid. 
It  is  insoluble  in  aqueous  sodium  hydroxide,  is  only  slowly  attacked 
by  boiling  alkali  hydroxides,  remains  unchanged  when  heated  with 
78  per  cent,  sulphuric  acid  at  100°,  and  does  not  form  an  acetyl 
derivative  or  an  oxime.  The  diethyl  ether,  C1SH1S03,  crystallises  in 
yellow  needles,  melts  at  128°,  gives  a  yellow  to  yellowish-brown  colora¬ 
tion  with  concentrated  sulphuric  acid,  and  on  oxidation  yields  alizarin 
diethyl  ether. 

Alizarin  2-monomethyl  ether  is  formed  in  small  quantity,  together 
with  the  dimethyl  ether,  by  the  action  of  methyl  sulphate  on  alizarin ; 
it  is  separated  from  the  dimethyl  ether  by  shaking  the  benzene  solu¬ 
tion  with  aqueous  sodium  hydroxide.  It  is  obtained  also  by  hydrolysis 
of  the  dimethyl  ether  with  sulphuric  acid  on  the  water-bath. 

Reduction  of  alizarin  dimethyl  ether  by  means  of  zinc  dust  and 
ammonia  leads  to  the  formation  of  deoxyalizarin  dimethyl  ether, 
together  with  an  impure  ether,  which  is  formed  also  by  reduction 
of  deoxyalizarin  dimethyl  ether,  melts  at  a  lower  temperature,  and  on 
oxidation  with  chromic  acid  and  glacial  acetic  acid  yields  alizarin 
dimethyl  ether. 

Alizarin  diethyl  ether,  C1SH1604,  prepared  in  a  2  per  cent,  yield, 
together  with  a  5  per  cent,  yield  of  the  2-monoethyl  ether,  by  the 
action  of  ethyl  sulphate  on  alizarin  in  aqueous  sodium  hydroxide  solu¬ 
tion  on  the  water-bath,  crystallises  in  yellow  needles,  melts  at  162°, 
and  yields  the  2-monoethyl  ether  when  heated  with  78 — 80  per  cent, 
sulphuric  acid  on  the  water-bath.  The  descriptions  of  the  diethyl 
ether  given  by  previous  authors  are  erroneous. 

Flavopurpurin- 2  :  6 -dimethyl  ether, 

OMe.CeH3<00..: 

pi’epared  by  heating  the  sodium  derivative  of  flavopurpurin  with  methyl 
sulphate  at  160°,  or  by  heating  the  trimethyl  ether  with  sulphuric 
acid  at  100°,  cx*ystallises  from  a  mixture  of  chloi-oform  and  carbon 
disulphide  in  yellow  needles,  melts  at  239°,  forms  yellow  solutions,  is 
extracted  from  its  solution  in  benzene  or  chloroform  when  shaken 
with  aqueous  sodium  hydroxide,  and  forms  a  red  sodium  derivative 
and  an  acetyl  derivative,  C18H14Oc,  which  crystallises  from  glacial 
acetic  acid  and  melts  at  210°. 

Deoxyflavopurpurin  forms  a  yellow,  crystalline  pi’ecipitate  and  melts 
at  258°;  when  heated  with  methyl  sulphate  and  10  per  cent,  sodium 
hydroxide  in  an  atmosphere  of  coal  gas  and  oxidised  with  sodium 
dichx-omate  and  glacial  acetic  acid,  it  forms  flavopurpurin  trimethyl 
ether,  melting  at  225 — 226°,  in  a  30  per  cent,  yield. 

Hydx'oxyanthrarufin  (1:2:  5-trihydroxyanthraquinone), 

OH-O6H3<^>C0H2(OH)2 

(compare  Graebe,  Abstr.,  1891,  463),  prepared  by  heating  anthrarufin 


C(OH)-C*OMe 
CH - CH  ’ 
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with  sodium  nitrate  and  aqueous  sodium  hydroxide  under  pressure  at 
180 — 185°,  crystallises  from  glacial  acetic  acid  in  yellow  or  brownish- 
red  needles,  melts  at  273 — 274°,  forms  a  violet  solution  in  aqueous 
alkali  hydroxides,  gives  with  concentrated  sulphuric  acid  a  violet 
coloration  becoming  blue  on  addition  of  boric  acid,  and  shows  a 
spectrum  with  three  dark  bands  of  645 — 625,  590 — 570,  and  545 — 530A. 
respectively ;  it  dyes  mordanted  cotton,  colours  resembling  those 
obtained  with  alizarin,  but  more  bluish-red  when  the  mordant  is 
alumina.  The  triacetate,  C20H14O8,  crystallises  from  alcohol  in  yellow 
needles  and  melts  at  229°.  The  2-methyl  ether  of  hydroxyanthrarufin, 
ClfjH10O5,  formed  by  the  action  of  methyl  sulphate  and  sodium  hydr¬ 
oxide  on  hydroxyanthrarufin,  is  obtained  as  a  yellow  precipitate,  melts 
after  recrystallisation  from  alcohol  at  202°,  and  is  not  a  dye.  1  :  2  :  5- 
Trihydroxyanthrone  ( deoxyliydroxyanthrarujin ),  C14H]0O4,  prepared  by 
reduction  of  hydroxyanthrarufin  with  zinc  dust  in  dilute  ammoniacal 
solution,  melts  at  258°;  when  treated  with  methyl  sulphate  and  4-| 
mols.  of  sodium  hydroxide,  it  yields  a  monoethyl  ether,  C15H1204,  which 
crystallises  from  alcohol  and  melts  at  140°. 

Hydroxychrysazin  (1:2:  8-trihydroxyanthraquinone)  crystallises  in 
orange  needles,  melt  at  230°  (corr.),  forms  solutions  similar  to  those 
of  anthrapurpurin,  dyes  cotton-wool  mordanted  with  alumina  brownish- 
red,  or  with  iron  a  violet-grey,  and  gives  with  sulphuric  acid  a  red  colora¬ 
tion  becoming  violet  on  addition  of  boric  acid.  The  triacetate  melts 
at  218 — 219°  (compare  Liebermann  and  Giesel,  this  Journal,  1876, 
i,  711).  On  reduction  with  zinc  dust  and  ammonia  on  the  water-bath, 
treatment  with  methyl  sulphate  and  sodium  hydroxide,  and  oxidation 
with  sodium  dichromate  in  boiling  glacial  acetic  acid  solution,  hydroxy¬ 
chrysazin  forms  the  trimethyl  ether,  Ol7  U14Ofi,  which  crystallises  from 
methyl  alcohol,  melts  at  157°,  and  is  soluble  in  benzene  or  chloroform, 
but  is  insoluble  in  aqueous  sodium  hydroxide.  When  heated  with 
sulphuric  acid  on  the  water-bath,  it  is  hydrolysed  principally  to  the 
dimethyl  ether,  C16H12G5,  forming  yellow  crystals  and  melting  at  193°, 
together  with  small  quantities  of  the  2-monomethyl  ether,  C15H10O5  ;  this 
is  prepared  by  the  action  of  methyl  sulphate  on  hydroxychrysazin  in 
alkaline  solution,  crystallises  in  orange-yellow  needles,  melts  at  220°, 
and  is  soluble  in  aqueous  sodium  hydroxide,  but  not  in  the  carbonate. 

G.  Y. 

Methyl  Ethers  of  2-  and  l-Hydroxyanthraquinones,  Antbra- 
purpurin,  Purpurin,  and  Purpuroxanthin.  Carl  Graebe  and  Hein¬ 
rich  Bernhard  ( Annalen ,  1906,  349,  222 — 231.  Compare  preceding 
abstracts). — 2-Methoxyanthraquinone,  formed  by  the  action  of  methyl 
sulphate  on  2-hydroxy anthraquinone  in  alkaline  solution,  is  identical  with 
Kaufler’s  product  from  2-nitroanthraquinone  (Abstr.,  1904,  i,  256). 

1 -Methoxyanthraquinone  is  formed  only  in  small  quantities  by  the 
action  of  methyl  sulphate  on  erythroxyanthraquinone,  but  in  better 
yields  by  the  action  of  methyl  sulphate  at  100°,  or  of  potassium  methyl 
sulphate  at  200°,  on  the  sodium  derivative  of  erythroxyanthraquinone, 
or  by  successive  reduction  of  the  anthraquinone  with  zinc  dust  and 
glacial  acetic  acid,  methylation,  and  oxidation  ;  it  crystallises  from 
alcohol,  melts  at  169 ’5°,  and  is  more  stable  than  alizarin  dimethyl 
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ether  towards  sulphuric  acid,  being  hydrolysed  to  1-hydroxyanthra- 
quinone  only  very  slowly.  1  -Methoxyanthrone,  C15H10O2,  melts  at  105°. 

Anthrapurpurin  melts  at  369°,  the  triacetate,  C20H14O8,  melts  at 
223 — 224°.  The  2  : 1-dimethyl  ether, 

OMe*  C6H3<QQ>C6H2(OMe)  •  OH, 

prepared  by  the  action  of  an  excess  of  methyl  sulphate  and  sodium 
hydroxide  on  anthrapurpurin,  or  by  the  action  of  78  per  cent,  sulphuric 
acid  on  anthrapurpurin  trimethyl  ether  on  the  water-bath,  crystallises 
from  benzene,  melts  at  241°,  and  forms  a  red  sodium  derivative. 

The  trimethyl  ether  of  anthrapurpurin,  405,  prepared  by  methyla- 

tion  and  oxidation  of  deoxyanthrapurpurin,  crystallises  from  alcohol 
in  yellow  needles,  melts  at  201°,  and  is  readily  soluble  in  benzene, 
chloroform,  or  hot  alcohol. 

The  action  of  an  excess  of  sodium  hydroxide  and  methyl  sulphate  on 
purpurin  leads  to  the  formation  of  the  2-monomethyl  ether.  The 
3 -methyl  ether  of  purpuroxanthin,  Cir)H10O4,  formed  by  the  action  of 
methyl  sulphate  and  sodium  hydroxide  on  purpuroxanthin,  crystallises 
from  benzene  and  melts  at  193°;  the  benzene  mother  liquors  contain 
a  dimethyl  ether  crystallising  in  yellow  needles  and  melting  at 
150- — 153°  (compare  Boeck,  Abstr.,  1905,  i,  531).  G.  Y. 

Conversion  of  Aromatic  Ketones  into  the  Corresponding 
Imides.  Maurice  Prud’homme  {Bull.  Soc.  chim.,  1906,  [iii],  35, 
666 — 668.  Compare  this  vol.,  i,  193). — Hydroxyanthraquinones  may 
be  readily  converted  into  the  corresponding  imides  by  heating  them  in 
glycerol  with  a  normal  ammonium  salt  of  an  organic  acid  or  with 
ammonium  carbonate.  Under  similar  conditions,  tetrametbyldiamino- 
benzophenone  furnishes  auramine.  “  Alizarin  yellows  A  and  C,” 
when  treated  in  this  way,  yield  products  giving  yellow  and  olive  tints 
with  the  usual  mordants,  which  are  different  from  these  given  by  the 
original  dyes. 

When  alizarin  is  fused  with  ammonium  thiocyanate  in  place  of 
ammonium  carbonate,  or  sulphur  is  added  to  a  mixture  of  alizarin, 
glycerol,  and  the  organic  ammonium  salt  used  to  produce  alizarinimide 
in  the  above  reaction,  the  sulphur  appears  to  enter  into  combination 
and  to  modify  the  tinctorial  properties  of  the  alizarinimide  formed. 

T.  A.  H. 

Preparation  of  Hydroxyanthraquinonesulphonic  Acids. 

Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  172688.  Com¬ 
pare  Abstr.,  1905,  i,  146). — The  treatment  of  anthraquinone-a-sul- 
phonic  acid  with  fuming  sulphuric  acid  containing  a  high  percentage 
of  sulphur  trioxide  leads  to  the  introduction  of  hydroxyl  groups  into 
the  anthracene  nucleus.  It  is  now  found  that  the  same  result  is 
obtained  when  acid  containing  less  than  45  per  cent,  of  sulphur 
trioxide  is  employed  either  with  or  without  boric  acid.  Small  quanti¬ 
ties  of  mercury  salts  are  found  in  many  cases  to  accelerate  the 
oxidation. 

Alizarin-3  :  5-disulphonic  acid, 

ch:ch - c-coc-c(oh):c-oh 

CH:C(S03H)-CU0-C'CH=C-S03H’ 
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is  produced  by  heating  at  130 — 135°  a  mixture  of  potassium  anthra- 
quinone-a-sulphonate,  boric  acid,  and  fuming  sulphuric  acid  containing 
40  per  cent,  of  sulphur  trioxide.  The  acid  potassium  salt  of  alizarin- 
3  :  5-disulphonic  acid  crystallises  on  pouring  the  acid  fusion  into  ice- 
cold  water,  whilst  the  quinizarin-a-sulphonic  acid  also  produced  in  this 
reaction  remains  in  solution  and  is  precipitated  with  sodium  chloride. 
Alizarin-3  :  5-disulphonic  acid,  when  heated  at  180°  with  70  per  cent, 
sulphuric  acid,  yields  alizarin-5-sulphonic  acid. 

Purpurin- 3  :  8 -disulpkonic  acid, 

ch:c(so3h)-c*co-c-c(oh):c-oh 
ch:ch - c-co-c-c(oh):c-so3h  ’ 

is  produced  by  heating  potassium  anthraquinone-1  : 5-disulphonate 
with  boric  acid  and  fuming  sulphuric  acid  (40  per  cent.  S03),  under 
6  to  7  atmospheres  pressure.  When  poured  into  water,  the  fusion 
yields  the  acid,  potassium  stilt  of  this  acid,  which,  when  crystallised 
from  dilute  hydrochloric  acid,  separates  in  yellowish-red  leaflets  or 
prisms  having  a  bronzy  lustre.  When  heated  at  180°  with  70  per 
cent,  sulphuric  acid,  the  foregoing  disulphonic  acid  furnishes  purpurin- 
a-sulphonic  acid  ;  if  a  mercury  salt  is  added,  purpurin  itself  is  formed. 

Other  di-  and  tri-hydroxyanthraquinonesulphonic  acids  can  be 
prepared  similarly  by  the  foregoing  process,  and  the  properties  of  some 
of  these  products  are  tabulated  in  the  patent.  G.  T.  M. 

Preparation  of  Chlorinated  Quinazarins.  Farbwerke  vorm. 
Meister,  Lucius,  &  Bruning  (D.R.-P.  172105). — Chlorinated  quin¬ 
azarins  may  be  prepared  by  condensing  quinol  with  those  chloro- 
phthalic  acids  which  contain  not  more  than  one  halogen  atom  in  an 
ortho-position  with  respect  to  the  carboxyl  groups. 

Quinol  and  4  : 5-dichlorophthalic  anhydride  are  heated  at  15-^ — 160° 
for  four  hours  in  concentrated  sulphuric  acid,  either  alone  or  with  the 
addition  of  boric  acid  ;  the  product  is  poured  into  water,  dissolved  in 
an  aqueous  alkali  hydroxide  and  reprecipitated  by  dilute  acid.  When 
crystallised  from  glacial  acetic  acid,  it  separates  in  brownish-red  leaflets 
melting  at  255°.  Its  solutions  are  bluer  than  those  of  quinazai’in 
itself  ;  that  in  concentrated  sulphuric  acid  assumes  a  yellow  fluorescence 
on  the  addition  of  boric  acid. 

5-Chloroquinazarin,  obtained  from  quinol  and  3-ehlorophthalic  acid, 
crystallises  from  glacial  acetic  acid  in  brownish-red  needles  melting  at 
240°.  G.  T.  M. 

Bluish-green  Colouring  Matters  of  the  Anthracene  Series. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  172575).-— When 
dinitroanthrarufindisulphonic  acid  is  reduced  with  alkali  sulphides  in 
alkaline  solutions,  the  reaction  leads  readily  to  the  formation  of 
diaminoanthrarufindisulphonic  acid.  If,  however,  the  nitrosulphonic 
acid  is  reduced  with  sulphide  in  neutral  solution,  then  beside  the 
diamino-derivative  a  new  product  is  formed,  and  this  is  obtained 
exclusively  when  alkali  hydrosulphide  is  used  instead  of  a  sulphide. 
Although  the  exact  nature  of  this  new  substance  has  not  yet  been 
ascertained,  it  is  probably  a  partial  reduction  product  such  as  a 
hydroxylamino-  or  a  nitroamino-derivative,  but  it  has  not  yet  been 
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found  possible  to  complete  its  reduction  to  diaminoanthrarufindisul- 
phonic  acid  (Alizarinsaphirol  (3).  The  new  product  differs  from  the 
diamino-derivative  in  several  of  its  colour  reactions  and  also  in 
tinctorial  properties.  These  characteristic  differences  are  arranged  in 
the  patent  in  tabular  form.  G.  T.  M. 


Preparation  of  p-Nitro-derivatives  of  the  a-Hydroxyanthra- 
quinones.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
170728). — -The  nitration  of  the  a-hydroxyanthraquinones  themselves 
leads  to  the  production  of  a  complex  mixture  of  isomerides  of  which 
only  the  jo-nitro-derivatives  are  of  technical  importance.  It  is  there¬ 
fore  preferable  to  nitrate  the  aryl  ethers  of  the  a-hydroxyanthra¬ 
quinones,  as  on  hydrolysis  the  nitro  compounds  thus  obtained  yield 
exclusively  the  required  ^-nitro-derivatives. 

The  diphenyl  ether  of  anthrarufin  on  nitration  yields  the  hexanitro- 
CH:C[0-C6H3(N02)2]-C-C0-C-C(N02)=:— ==CH  , 

compound,  ^H:c(NCy - C-C0*C*C[0- C6H3(N02)2]:CH’  w  1C 

on  alkaline  hydrolysis  gives  rise  to  2  : 4-dinitrophenol  and  p-dinitro- 
anthrarufin. 

The  diphenyl  ester  of  chrysazin  gives  a  similar  hexanitro-compound 
which  on  hydrolysis  furnishes  2  : 4-dinitrophenol  and  ^-dinitrochrysazin. 

G.  T.  M. 


Preparation  of  Dichlorochrysazin.  R.  Wedekind  &  Co. 
(D.R.-P.  172300). — Chrysazin  is  not  affected  by  chlorinating  agents 
at  100°,  but  when  10  parts  of  this  substance  are  suspended  in  1000 
parts  ot  concentrated  sulphuric  acid  diluted  with  their  own  weight  of 
water  and  heated  at  125°,  while  a  solution  of  20  parts  of  potassium 
chlorate  and  80  parts  of  sodium  chloride  also  dissolved  in  the  same 
quantity  of  water  is  slowly  added,  chlorination  takes  place  readily, 
and  ^-dichlorochrysazin  separates  in  well-defined  orange-coloured 
crystals.  G.  T.  M. 

Preparation  of  1 : 2  : 2' :  l'-Anthrazine.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  172684). — 1  :  2  :  2' :  1-Anthrazine, 
which  was  formerly  obtained  with  great  difficulty  by  the  reduction  of 
indanthrene,  a  substance  formed  by  fusing  /?-aminoanthraquinone  with 
alkali  hydroxides,  is  now  prepared  by  heating  /Panthramine  with  a 
mixture  of  sodium  and  potassium  hydroxides  at  220 — 230°  in  the 
absence  of  air.  The  anthrazine,  which  forms  a  dark  layer  on  the 
alkali,  is  easily  separated  and  obtained  pure  by  recrystallisation  from 
nitrobenzene.  G.  T.  M. 

Thioborneol.  Walther  Borsche  and  W.  Lange  ( Ber .,  1906,  39, 
3268). — Thioborneol,  described  recently  by  the  authors  (this  vol.,  i, 
679),  had  been  obtained  previously  by  Wuyts  (Abstr.,  1903,  i,  428). 

C.  S. 


Artificial  Production  of  Camphor  from  Turpentine  Oil. 
Otto  Schmidt  ( Chem .  Cenir.,  1906,  ii,  722  ;  from  Chem.  Ind.,  29, 
241 — 244). — The  yield  of  camphor  obtained  by  initially  treating  the 
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crude  oil  with  hydrochloric  acid  is  very  nearly  the  same  (25  per  cent.) 
as  that  obtained  by  the  use  of  oxalic  or  salicylic  acid.  The  conversion 
of  piuene  into  bornyl  and  isobornyl  esters  is  readily  effected  by 
means  of  o-chlorobenzoic  acid,  which  is  more  stable  than  salicylic  acid 
and,  therefore,  to  be  preferred  to  the  latter.  H.  M.  D. 

The  Isolation  of  ^-Ionone  Hydrate  and  an  Isomeride. 

P.  Coulin  (D.R.-P.  172653).- — When  moderately  concentrated  acids 
act  on  ^-ionone  even  at  the  ordinary  temperature,  there  is  produced, 
together  with  ionone,  hydrocarbons  and  tarry  matters,  a  certain  amount 
of  substances,  the  boiling  points  of  which  are  higher  than  those  of 
ionone,  i^-ionone,  or  the  hydrocarbons.  It  is  now  shown  that  this 
mixture  contains  t^-ionone  hydrate  and  an  isomeride,  C1SH2200,  and 
that  these  two  compounds  can  be  separated  by  means  of  alkali  sulphites, 
in  solutions  of  which  the  ^-ionone  hydrate  readily  dissolves,  whilst  its 
isomeride  is  insoluble.  This  isomeric  substance  is  a  viscid  oil  boiling 
at  166-8°  to  169  8°  under  10  5  mm.  pressure  and  having  a  refractive 
index  1-50647  at  21°;  it  slowly  solidifies  to  a  crystalline  mass  melting 
at  80° ;  its  semicarbazone,  which  is  formed  quantitatively,  crystallises 
readily  and  melts  and  decomposes  at  228°. 

The  i^-ionone  hydrate  is  isolated  from  the  sodium  sulphite  solution 
by  making  this  strongly  alkaline  and  extracting  with  ether  or  benzene  ; 
it  boils  at  180 — 182°  under  12  mm.  pressure,  and  has  a  sp.  gr.  0-954 
at  15°  and  1-53322  at  20°.  G.  T.  M. 

Oils  from  Conifers.  R.  E.  Hanson  and  E.  N.  Babcock  (J.  Amer. 
Chem.  Soc.,  1906,  28,  1198 — 1201). — The  following  volatile  oils, 
with  the  exception  of  the  first  two  and  the  last,  are  now  described  for 
the  first  time. 

The  leaves  of  the  black  spruce  ( Picea  Mariana )  yield  0-57  per  cent, 
of  an  oil  which  has  a  sp.  gr.  0-9274  at  19°. 

Samples  of  oil  distilled  from  the  leaves  and  twigs  of  the  hemlock 
( Tsuga  canadensis)  were  obtained  in  yields  of  0  4  and  0'46  per  cent., 
and  had  a  sp.  gr.  0-9238  and  0-9273  respectively  at  15°. 

The  leaves  of  the  cat  spruce  ( Picea  canadensis)  yield  0-103  per  cent, 
of  an  oil  which  has  a  sp.  gr.  0'9216  at  15°,  and  contains  25‘7  per  cent, 
of  esters  (calculated  as  bornyl  acetate). 

The  leaves  of  the  red  spruce  ( Picea  rubens)  furnish  0*204  per  cent, 
of  an  oil  which  has  an  agreeable  odour  and  a  sp.  gr.  0‘9539  at  16°, 
and  contains  7 ’76  per  cent,  of  borneol  and  66*2  per  cent,  of  bornyl 
acetate. 

The  leaves  and  twigs  of  the  American  larch  ( Larix  americana)  yield 
0149  per  cent,  of  an  oil  which  has  a  sp.  gr.  0  8816  at  15°  and  consists 
chiefly  of  pinene  together  with  15-1  per  cent,  of  esters  (calculated  as 
bornyl  acetate). 

The  cones  of  Picea  rubens  yield  0‘38  per  cent,  of  a  golden-yellow  oil 
which  has  a  sp.  gr.  0-8600  at  15°. 

The  cones  of  Picea  canadensis  yield  0*25  per  cent,  of  a  yellow  oil 
which  has  a  limonene-like  odour  and  a  sp.  gr.  0  899  at  15°. 

The  leaves  and  twigs  of  the  pitch  pine  ( Pinus  rigida)  furnish  a 
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very  small  quantity  (0'2  c.c.  from  12  kilograms)  of  a  yellow  oil  which 
has  an  extremely  pungent  odour. 

The  red  pine  ( Pinus  resinosa)  yields  about  O'OOl  per  cent,  of  a 
pungent,  brown  oil. 

The  leaves  and  twigs  of  Juniperus  communis  furnish  0T5 — 0T8  per 
cent,  of  a  light  yellow  oil  which  has  a  sp.  gr.  0-8531  at  20°. 

The  oil  distilled  from  the  leaves  of  Juniperus  virginiana  has  a 
sp.  gr.  0-900  at  16°.  E.  G. 

Action  of  Phenols  and  Naphthalene  on  Copals.  Ch. 

Coffignier  (Bull.  Soc.  chim.,  1906,  [iii],  35,  762 — 767). — Madagascar 
copal  and  the  products  obtained  from  it  (1)  by  “  running  ”  by  the 
usual  pyrogenetic  process  and  (2)  by  heating  it  at  260 — 290°  in 
closed  vessels  with  naphthalene  by  Terrisse’s  process  ( Brev ,  francais, 
334,  300,  Oct.  1904)  have  been  compared.  The  product  obtained  by 
“  running  ”  copal  in  the  usual  way  is  less  soluble  in  alcohols,  acetone, 
and  amyl  acetate,  and  more  soluble  in  ether,  turpentine  oil,  benzene, 
and  chloroform  thau  the  crude  copal.  That  prepared  by  Terrisse’s 
process,  when  compared  with  the  crude  copal,  is  slightly  less  soluble  in 
methyl  alcohol,  more  soluble  in  chloroform,  ether,  turpentine  oil,  and 
benzene,  whilst  the  solubility  in  ethyl  alcohol  and  acetone  remains 
practically  unchanged. 

Both  products  show  a  higher  specific  gravity,  a  lower  melting  point, 
a  lower  acid  number,  and  a  lower  Kottstorfer  number  than  the  raw 
copal.  There  is  no  loss  of  weight  when  Terrisse’s  process  is  used  and 
the  product  is  lighter  in  colour  than  that  obtained  by  the  usual 
method.  T.  A.  H. 

American  Colophony.  Paul  Levy  ( Ber 1906,  39,  3043 — 3046). 
— The  abietic  acid,  C19H?0‘CO2H,  obtained  by  the  author  from 
American  colophony,  although  identical  crystallographically  with 
the  acid  prepared  by  other  workers,  differs  from  this  in  melting 
point  and  in  its  capacity  for  crystallising.  American  colophony,  on 
distillation  under  reduced  pressure,  yields  an  oily  hydrocarbon,  C19H30, 
which,  after  purification,  boils  at  210 — 211°  under  26-5  mm.  pressure, 
and  has  a  sp.  gr.  0‘977  at  20°.  This  substance  is  readily  soluble  in 
ether  and  benzene,  and  is  not  very  miscible  with  alcohol. 

The  foregoing  hydrocarbon  is  undoubtedly  identical  with  Deville, 
and  Bischoff  and  JSTastvogel’s  “colophene,”  and  with  Easterfield  and 
Bagley’s  “  abietene  ”  (compare  Trans.,  1904,  85,  1238). 

Abietic  acid,  when  treated  with  phosphorus  pentachloride  or  thionyl 
chloride,  furnishes  an  acid  chloride,  which,  however,  was  not  isolated 
in  a  state  of  purity,  since  it  decomposes  on’ distillation  under  reduced 
pressure.  By  repeated  fractionation,  an  oily  fluorescent  hydrocarbon 
was  obtained  from  the  products  of  this  decomposition,  which  boiled  at 
200 — 202°  under  17  mm.  pressure.  To  this  substance,  which  is 
formed  in  accordance  with  the  following  equation,  C19H29*C0C1  = 
C19H28  +  CO  +  HOI,  the  author  gives  the  name  abietin.  Towards 
organic  solvents  it  behaves  like  abietene,  and  appears  to  correspond 
with  the  substance  obtained  by  Kraemer  and  Spilker  by  the  dry  distil¬ 
lation  of  colophony  (compare  Abstr.,  1900,  i,  150).  G.  T.  M. 
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The  Identity  of  Thudichum’s  Phrenosin  and  Thierfelder’s 
Cerebron.  William  J.  Gies  ( J .  Biol.  Ghem.,  1906,  2,  159 — 182). — 
Thierf  elder  does  not  admit  the  identity  of  these  two  substances, 
although  he  admits  on  precisely  the  s?ime  grounds  the  identity  of  his 
cerebron  with  Gamgee’s  pseudo-cerebrin.  The  present  paper  is  partly 
an  historical  literary  retrospect  into  the  subject,  and  is  largely  polemical. 
The  identity  of  the  two  materials  is  maintained,  as  Gies  and  Posner 
originally  stated.  W.  D.  H. 

Fern  Secretions.  I.  Glandular  Secretions  of  Gymno- 
gramme  chryeophylla  and  G.  calomelanos.  Wilhelm  Zopf 
(Ghem.  Centr.,  1906,  ii,  690 — 691  ;  from  Ber.  Deut.  hot.  Ges.,  24, 
264 — 272). — From  the  extract  obtained  by  momentary  immersion  of 
the  fronds  of  Gymnogramme  chrysophylla  in  ether,  two  substances 
have  been  isolated  :  a  colourless,  neutral  wax,  which  melts  at  63 — 64°, 
and  gynogrammen,  C18H1805,  which  crystallises  in  red,  plate-like 
prisms,  probably  monoclinic,  melts  at  159°,  and  has  an  aromatic  odour. 
It  is  insoluble  in  water,  but  dissolves  readily  in  cold  acetone  and 
alcohol.  It  is  decomposed  by  alkali  solutions,  gives  a  red  colour 
with  ferric  chloride,  and  dissolves  in  concentrated  sulphuric  acid  with 
an  intense  golden-yellow  colour.  On  boiling  with  ethyl  alcohol,  it 
yields  gymnogrammidin,  which  forms  colourless  needles  melting  at 
114—115°. 

From  Gymnogramme  calomelanos ,  a  colourless  substance,  calomelanen, 
C20H22O6,  has  been  obtained  ;  it  has  a  camphoraceous  odour,  crystallises 
in  small  needles,  melts  at  141  — 142°,  and  dissolves  readily  in  ethyl 
ether  and  ethyl  alcohol.  It  gives  a  red  colour  with  ferric  chloride, 
and  dissolves  in  concentrated  sulphuric  acid  with  a  yellow  colour. 
Boiling  water  decomposes  it,  and  yields  a  volatile  substance,  which 
also  has  an  odour  resembling  that  of  camphor.  H.  M.  D. 

Brazilin  and  Hsematoxylin.  Josef  Herzig  and  Jacques  Pollak 
(Monatsh.,  1906,  27,  743 — 771.  Compare  Abstr.,  1903,  i,  270,  713; 
1904,  i,  81,  333  ;  1905,  i,  605;  this  vol.,  i,  198). — The  authors  com¬ 
pare  their  structural  formula  for  brazilin  with  that  suggested  by 
Pfeiffer  (Ghem.  Zeitschr.,  1904,  3,  390,  420)  which  closely  resembles  it. 

When  heated  with  acetic  anhydride,  sodium  acetate,  and  zinc  dust, 
the  phenylhydrazine  derivative  of  tetramethylhsematoxylone  forms  a 
reduced  acetyl  derivative,  C24H5602N.2(0Me)4,  which  crystallises  in  white 
needles  and  melts  at  188  — 192°. 

[With  Robert  Fischer.] — -The  isomeride  obtained  from  tetramethyl 
hsematoxylone  is  readily  soluble  in  aqueous  alkali  hydroxides,  and  can 
be  titrated  sharply  with  phenolphthalein  as  indicator.  When  boiled 
with  alcoholic  potassium  hydroxide  or  with  alcoholic  hydrogen  chloride, 
it  forms  a  methyl  ether,  C16Hr02(0Me)5,  which  crystallises  from 
alcohol,  melts  at  99 — 102°,  and  when  boiled  with  aqueous-alcoholic 
potassium  hydroxide  is  hydrolysed,  forming  the  isomeride  of  tetra- 
methylhgematoxylone  melting  at  169 — 171°.  The  methyl  ether  remains 
unchanged  when  boiled  with  acetic  anhydride  and  sodium  acetate  ;  in 
alcoholic  solution,  it  forms  with  concentrated  sulphuric  acid  a  red  ring 
which  disappears  on  shaking,  but  if  sufficient  acid  is  added  the  whole 
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mixture  becomes  red,  and  the  methyl  ether  is  converted  into  j3- de- 
hydrotetramethylhsematoxylin.  The  isomeride  melting  at  169  —  171° 
does  not  react  with  hydroxylamine  or  with  phenylhydrazine,  and  is 
not  reduced  by  zinc  dust  in  boiling  glacial  acetic  acid  solution. 

[With  Wolfgang  Kluger.] — Acetyltrimethylbrazilin  has  [a]D 
+  128°14'at  20°  or  +  125°54'50"  at  22°.  Acetyltetramethylbsematoxylin 
has  [a]D  +151°28'32"  to  + 152°11'54"  at  20°.  As  tetra-acetyl- 
brazilin  prepared  by  acetylation  of  brazilin  has  [a]D  +  76°24'31",  and 
that  prepared  by  simultaneous  reduction  and  acetylation  of  brazilein 
has  [a]D  +  75°26'30",  von  Kostanecki  and  Feuerstein’s  formulae  for 
brazilin,  which  has  one,  and  for  brazilein,  which  has  no  asymmetric 
carbon  atom,  are  probably  incorrect.  Almost  all  reactions  of  brazilin 
or  its  alkyl  derivatives  lead  directly  to  the  formation  of  inactive 
substances. 

The  triacetyl  compound,  C,6H0O(OAc)3  (Abstr.,  1902,  i,  482),  and 
tetra-acetyl  compound,  C16H8(UAc)4  (Abstr.,  1901,  i,  478),  obtained  by 
simultaneous  reduction  and  acetylation  of  brazilin,  have  [a]D  -  30'14" 
and  +  3°22'46"  respectively. 

Two  preparations  of  trimethylbrazilone  obtained  by  oxidation  of 
trimethylbrazilin  with  chromic  acid  in  acetic  acid  solution  have 
air,  +1°34'4"  and  - 1°10'33"  respectively.  Brazilinic  acid  has 
>]D  + 13'53". 

The  formation  of  y-tetramethyldehydrobrazilin  by  heating  trimethyl¬ 
brazilone  with  methyl  iodide  and  potassium  hydroxide  on  the  water- 
bath  is  confirmed  (compare  Abstr.,  1902,  i,  482  ;  1904,  i,  908). 

[With  Adolf  Mayrhofer.] — The  action  of  diacetylorthonitric  acid 
(Pictet  and  Genequand,  Abstr.,  1902,  i,  584)  on  i^-trimetbylbrazilone 
(the  isomeride  obtained  by  the  action  of  sulphuric  acid  on  trimethyl¬ 
brazilone)  in  cooled  glacial  acetic  acid  solution  leads  to  the  formation 
of  nitro-\p -trimethylbrazilone,  C16Hg03(0Me)3*N02,  which  separates 
from  ethyl  acetate  in  yellowish-brown  crystals,  melts  at  210 — 214°,  is 
sensitive  to  light,  and  when  boiled  with  acetic  anhydride  and  sodium 
acetate  yields  a  product,  probably  nitro-fi-acetyltrimethyldehydrobrazilin, 
Ci8H803(0Me)3*N02,  forming  glistening,  yellow  crystals  and  not 
melting  at  260°. 

When  nitrated  in  the  same  manner,  the  monomethyl  ether  of 
i/f-trimethylbrazilone  yields  the  rairo-derivative,  C16H702(0Me)4,H02, 
which  crystallises  from  alcohol,  melts  at  196 — 198°,  and  does  not  react 
with  diazomethane. 

When  treated  with  twice  its  weight  of  diacetylorthonitric  acid  in 
10  vols.  of  glacial  acetic  acid,  i^-tetramethylbsematoxylone  (the 
isomeride  of  tetramethylhsematoxylone)  yields  a  mononitro-derivative, 
C16Hj.03(0Me)4*N02,  which  crystallises  in  long,  glistening,  yellow 
needles  and  melts  at  221 — 222°.  On  acetylation  this  yields  a 
dehydroacetate,  C18HJ.03(0Me)4,N02,  which  crystallises  in  long,  sulphur- 
yellow  needles  and  melts  at  198 — 200°,  together  with  a  small  amount 
of  a  sparingly  soluble  isomeride,  which  crystallises  in  slender,  light 
yellow  needles,  melts  and  decomposes  at  289 — 291°,  has  a  low  specific 
gravity,  and  is  formed  on  treatment  of  the  product  melting  at 
198 — 200°  with  acetic  anhydride  and  sulphuric  acid. 

Nitration  of  ^-tetramethylhsematoxylone  with  four  times  its  weight 
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of  diacetylorthonitric  acid  in  four  vols.  of  cooled  glacial  acetic  acid 
leads  to  the  formation  of  the  (Zmi£ro-derivative,  C16  Ue08(OMe)4(NOs)2, 
which  forms  yellow  crystals,  melts  and  decomposes  at  173 — 176°,  and 
yields  a  dehydroacetyl  derivative,  ClsH603(0Me)4(N02)2  ;  this  crystal¬ 
lises  in  slender,  yellow  needles  and  melts  and  decomposes  at 
266—268°. 

Nitration  of  the  methyl  ether  of  i^-tetramethylhtematoxylone  by 
means  of  diacetylorthonitric  acid,  leads  to  the  formation  of  three 
isomeric  moncm^ro-derivatives,  Cl6H0O2(OMe)5,NO2 ;  the  isomeride 
melting  at  131 — 136°  forms  slender,  yellow  crystals  and  is  prepared 
also  by  the  action  of  diazomethane  on  nitro-Rtetrametbylhmmat- 
oxylone ;  the  second  melts  at  162  — 165°  and  forms  short,  slender, 
yellow  needles,  whilst  that  melting  at  206 — 207°  crystallises  in  long, 
slender,  yellow  needles.  G.  Y. 

Yellow  Colouring  Matter  in  Surinam  Greenheart.  W.  H. 

Bloemendal  ( Chem .  Centr.,  1906,  ii,  527 ;  from  Pharm.  Weelcblad,  1906, 
43,  678 — 686). — In  the  author’s  opinion,  the  dyes  variously  described 
as  Tecomin,  Gronhartin,  Bethabarra  colouring  matter,  Taigu-Lapachoic 
acid,  and  Lapachol  are  all  identical  with  the  yellow,  crystalline  substance 
of  the  formula  Cl5ll1403,  obtained  from  the  wood  of  the  Bignonia  and 
described  first  by  Paterno  and  later  by  Hooker  (Trans.,  1896,  69, 
1355).  P.  H. 

Colouring  Matters  of  Phseophycese.  M.  Tswett  {Chem.  Centr., 
1906,  ii,  529—530  ;  from  Ber.  Deut.  hot.  Ges.,  1906,  24,  235—244).— 
The  production  of  the  brown  substance,  phycophtein,  is  attributed  to 
the  oxidation  of  colourless  chromogen.  The  following  properties  are 
mentioned  as  characteristic  of  carotin  ;  unlike  the  xanthophylls  or 
fucoxanthin  it  is  more  soluble  in  light  petroleum,  benzene,  or  carbon 
disulphide  than  in  strong  alcohol  and  is  not  adsorbed  from  a  light 
petroleum  solution  by  powdered  calcium  carbonate  ;  moreover,  neither 
the  crystallised  substance  nor  an  alcoholic  solution  is  turned  blue  by 
hydrochloric  acid,  and  a  solution  in  light  petroleum  shows  three 
absorption  bands,  two  at  492  —  475  pp  and  one  at  460 — 445  pp.  In 
addition  to  carotin  and  fucoxanthin,  the  author  has  isolated  from 
fucus  extract  a  substance,  fucoxanlho'phyll ,  which  closely  resembles 
fucoxanthin  in  its  solubilities  and  its  spectroscopic  behaviour,  but 
optical  properties  of  which  remain  unchanged  by  treatment  with  sodium 
hydroxide.  Chlorophyllin  y,  which  is  also  contained  in  the  seaweed,  is 
insoluble  in  light  petroleum,  but  is  soluble  in  alcohol  or  ether ;  when 
dissolved  in  the  latter  solvent,  it  shows  absorption  bands  at  638 — 622 pp, 
588 — 575  pp,  and  465 — 440  pp.  The  natural  brownish-green  colour 
of  algte  is  produced  as  a  result  of  the  mixture  of  all  the  above- 
mentioned  colouring  matters.  The  destruction  of  the  fucoxanthin  is 
the  cause  of  algse  turning  green.  P.  H. 

[Action  of  Formaldehyde  on  Gallocyanin].  Farbwerke  vorm. 
L.  Durand,  Huguenin  &  Co.  (D.R.-P.  171459). — Gallocyanin  and 
formaldehyde  condense  to  form  a  new  colouring  matter  which  is 
readily  reduced  with  reducing  agents  such  as  zinc  dust  and  hydro- 


874 


ABSTRACTS  OF  CHEMICAL  PAPERS, 


chloric  acid,  sodium  hyposulphite  or  sodium  sulphide  to  form  a  new 
leuco-base,  which  is  obtained  in  the  form  of  grey  or  yellow  hydro¬ 
chloride.  This  salt  dissolves  in  water  to  a  brownish-yellow  solution;  in 
concentrated  sulphuric  acid,  it  exhibits  a  blue-reddish-yellow  dichroism. 
The  leuco-base  is  precipitated  by  alkalis  as  a  greenish-yellow,  flocculent 
precipitate,  which  oxidises  on  exposure  to  air.  The  addition  of 
manganese  dioxide  to  an  acid  solution  of  the  leuco-base  develops  an 
intense  greenish-blue  coloration.  The  leuco-base  dyes  wool  in  an  acid 
bath.  G.  T.  M. 


Conjugated  Dionium  Ring  Systems.  Herman  Decker  {Ber., 
1906,  39,  3069 — 3071.  Compare  Abstr.,  1905,  i,  667). — Attention  is 
called  to  the  facility  with  which  certain  cyclic  complexes  of  high 
molecular  weight  undergo  a  reversible  process  of  oxidation  and  re¬ 
duction.  Dinaphthylene  dioxide  dissolves  in  concentrated  sulphuric 
acid  to  a  light  yellow  solution  in  the  absence  of  oxygen.  In  the  pre¬ 
sence  of  this  or  other  oxidising  agent,  the  colour  changes  to  dark  blue, 
due  to  the  dioxonium  salt  (compare  Biinzly  and  Decker,  Abstr.,  1905, 
i,  884).  A  small  quantity  of  water  added  to  the  yellow  solution  pre¬ 
cipitates  the  original  compound,  but  larger  quantities  can  be  added  to 
the  blue  solution,  changing  its  colour  first  to  red  (carbinolmon- 
oxonium  salt),  and  then  precipitating  the  yellow  dicarbinol  base. 
The  blue  solution  is  readily  changed  by  reducing  agents  to  the  yellow, 
fluorescent  solution  of  dinaphthylene  dioxide. 

Similar  relations  have  been  observed  between  isologous  coeroxene 
and  between  coerthiene  derivatives  (compare  this  vol.,  i,  687). 

0.  S. 


Researches  on  Furans.  2  : 5-Dicarbethoxy-3  :  4-diketotetra- 
hydrofuran.  I.  Treat  B.  Johnson  and  Carl,  O.  Johns  ( Amer . 
Ghem.  J.,  1906,  36,  290 — 294). — Ethyl  3  :  i-diketotetrahydrofuran-2  :  5- 

7.  ,  .  _  /CH(C02Et)-CO  ,  .  ,  .  .  .  .  „  , 

dicarboxylate,  G\  .  .  I  ,  obtained  in  quantitative  yield  by 

Cxi  (CG2Rt)"CG 

the  condensation  of  ethyl  oxalate  with  ethyl  diglycollate,  forms  stout, 
prismatic  crystals,  melts  at  189°,  and  is  very  soluble  in  hot  alcohol  ; 
the  sodium  salt  is  obtained  as  a  white  powder.  E.  G. 


Rhodamines.  II.  Emilio  Noelting  and  Karl  Dziewonski 
{Ber.,  1906,  39,  2744—2749.  Compare  Abstr.,  1905,  i,  935).— 
Tetraethylrhodamine  silver  nitrate,  C2gH30O3lS’2,AgKO3,  obtained  by 
mixing  alcoholic  solutions  of  the  components,  crystallises  in  glistening, 
bluish-green  plates.  opoRhodamine  forms  a  similar  compound  which 
is  decomposed  when  shaken  with  cold  water. 

The  esters  of  aporhodamine  are  prepared  readily  by  the  usual 
catalytic  method,  using  hydrogen  chloride.  Ethyl^orhodamine 
hydrochloride ,  C25H2403NC1,5H20,  crystallises  in  pale  red  needles  with 
a  golden  lustre,  melts  at  95°,  and  is  not  hydrolysed  by  boiling  water. 
When  decomposed  by  aqueous  solutions  of  alkalis,  the  hydrochloride 
yields  aporhodamine,  but  with  the  theoretical  amount  of  cold 
alcoholic  potassium  hydroxide,  it  yields  the  carbinol  ether  of  the 
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ester,  0<CQ6g3^jyj-ej^>C(0Et)*C6H4'C02Et,  in  the  form  of  colourless 

prisms  melting  at  105°.  With  hydrochloric  acid,  ethyl  alcohol  is 
eliminated  and  the  hydrochloride  of  the  ester  regenerated. 

apo  Rhodamine-imide,  <^^<^->0°,  obtained  by 

the  action  of  hot  alcoholic  ammonia  on  the  hydrochloride  of  the  ester, 
crystallises  in  large,  glistening  prisms,  melts  at  227°,  and  contains  a 
half  molecule  of  alcohol  of  crystallisation.  It  dissolves  in  hot  dilute 
acids,  yielding  colourless  solutions.  J.  J.  S. 

Compounds  of  the  Hydrochlorides  of  the  Alkaloids  with 
the  Chlorides  of  the  Heavy  Metals  and  the  Corresponding 
Bromine  Compounds.  A.  Christensen  (J.  pr.  Chem.,  1906,  [ii], 
74,  161  — 187.  Compare  Classen  and  Zahorsky,  Abstr.,  1893,  ii,  464  ; 
Wells,  ibid.,  523  ;  Goebbels,  Abstr.,  1895,  i,  399). — Lead  tetrachloride 
combines  with  quinine  hydrochloride  in  hydrochloric  acid  solution  to 
form  an  amorphous  additive  compound,  which  gradually  becomes 
yellow  and  crystalline  :  with  cinchonidine  hydrochloride  forming  a 
yellow  precipitate  consisting  of  small  prisms,  and  with  cinchonine 
hydrochloride  forming  a  precipitate  consisting  of  rosettes  of  micro¬ 
scopic,  yellow  needles.  These  three  additive  compounds  readily  de¬ 
compose,  yielding  an  odour  of  chlorine. 

In  the  same  manner,  from  a-cinchonidine  dibromide  hydrochloride 
there  is  formed  the  compound  CigH220N2Br2,2RCl,PbCl4,2H20, 
which  is  obtained  in  yellow,  microscopic  prisms  and  does  not  decompose 
when  dried.  The  precipitate  formed  -from  /3-cinchonidine  dibromide 
hydrochloride  is  amorphous.  With  a-cinchonine  dibromide  hydro¬ 
chloride  there  is  formed  a  yellow  precipitate, 

C19H220N2Br2,2HCl,PbCl4,2H20, 

which  consists  of  concentric  aggregates  of  microscopic  needles  ;  the 
precipitate  formed  with  /3-cinchonine  dibromide  hydrochloride  is 
yellow  and  amorphous. 

The  action  of  potassium  bromide  solution  on  the  freshly-prepared 
double  salt  of  a-cinchonidine  dibromide  hydrochloride  and  lead 
tetrachloride  leads  to  the  formation  of  a  product  which  crystallises  in 
quadratic,  yellow  leaflets  or  prisms,  and  when  treated  with  water  yields 
lead  bromide.  The  product  of  the  action  of  lead  bromide  and  bromine 
on  /3-cinchonidine  dibromide  in  hydrobromic  acid  solution  behaves 
as  a  mixture  of  the  compounds  C19H22ON0Br2,2HBr,PbBr4  and 

°19H22ON2Br2>2HBr>Br2- 

Double  salts  of  manganese  trichloride  (compare  Rice,  Trans.,  1898, 
73,  258  ■  Meyer  and  Best,  Abstr.,  1900,  ii,  77)  were  prepared  by 
adding  a  solution  of  the  alkaloid  in  glacial  acetic  acid  solution  to 
manganese  dioxide  stirred  into  glacial  acetic  acid,  and  adding  the 
calculated  amount  of  40  per  cent,  hydrochloric  acid  or  passing 
hydrogen  chloride  into  the  mixture.  With  a-cinchonidine  dibromide 
hydrochloride  there  is  formed  the  compound 

C19H220N2Br2,2HCl,MnCl3,2H20, 

which  forms  green,  microscopic  crystals,  decomposes  and  becomes  brown 
on  addition  of  water,  and  reacts  with  potassium  iodide  and  hydro- 
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chloric  acid,  yielding  the  periodide.  The  similarly-constituted  salt 
with  /3-cinchonidine  dibromide  hydrochloride  contains  H00,  is 
obtained  as  a  light  green  powder  consisting  of  concentric  aggregates 
of  small  crystals,  and  when  exposed  to  air  decomposes  rapidly  losing 
chlorine.  With  a-  and  /3-cinchonine  dibromide  there  are  formed 
green,  amorphous,  hygroscopic  'precipitates,  which  decompose,  losing 
chlorine  in  a  desiccator. 

The  folio-wing  double  salts  are  formed  by  addition  of  alkaloids  to 
ferric  chloride  in  hydrochloric  acid  solution  (Borsbach,  Abstr., 
1890,  643).  With  quinine,  the  salt  C20H24O2N2,2HCl,FeCl3,H2O, 
which  is  obtained  as  a  yellow,  crystalline  powder  consisting  of 
microscopic,  hexagonal  prisms ;  with  cinchonidine,  the  compound 
C19H220N2,2HCl,FeCl3,2H20,  which  crystallises  in  microscopic,  yellow 
prisms ;  with  cinchonine,  the  salt  CiyH220N2,2HCl,FeCl3,H20  (?), 
which  separates  in  sheaves  of  microscopic,  yellow,  rectangular 
crystals  ;  with  a-cinchonidice  dibromide,  the  salt 

C;9H22O.N2Br2,2HCl,  FeCl3,2H20  (?), 
which  crystallises  in  sheaves  of  long  needles ;  with  strychnine,  the 
salt  C21H2202N2,HCl,FeCl3,  which  forms  a  precipitate  consisting  of 
microscopic,  yellowish-brown  crystals ;  with  brucine,  the  salt 

C23H2604N2,HCl,FeCl32H20(?), 

which  forms  a  heavy,  greyish-brown  precipitate,  gradually  changing 
into  spherical  crystals ;  with  cocaine,  the  salt 
Cl7H2104N,HCl,FeCI3, 

which  separates  as  a  sulphur-yellow,  micro-crystalline  powder ; 
with  morphine,  tbe  compound  Cl7H1903N,HCl,FeCl3,H20,  crystal¬ 
lising  in  sheaves  of  microscopic,  brown  needles,  giving  the  character¬ 
istic  blue  coloration  obtained  on  addition  of  ferric  chloride  to 
morphine,  and  decomposing  with  formation  of  morphine  hydro¬ 
chloride  when  recry&tallised  from  hydrochloric  acid ;  with  caffeine, 
the  salt  CsH10O2N4,  HCJ,FeOJ3,H20,  forming  microscopic,  hexagonal, 
short  crystals ;  with  pyridine,  the  compound  C5H5N,HCl,FeCl3, 
crystallising  in  yellow,  pointed,  tetragonal  prisms  ;  with  quinoline, 
the  salt  C9TT7N,HCl,FeCl3,  which  crystallises  in  microscopic,  long, 
pointed  prisms  and  is  readily  soluble  in  water. 

Similar  double  salts  of  the  alkaloids  are  formed  with  ferric 
bromide  and  hydrobromic  acid  ;  these  are  less  stable  than  the  cor¬ 
responding  chlorine  compounds  and  can  be  isolated  in  a  state  of 
purity  only  in  exceptional  cases.  With  cinchonidine,  the  salt 
Ci9H220N2,2HBr,FeBr3,2H20  separates  as  an  orange- red,  crystal¬ 
line  precipitate  ;  the  cinchonine  salt  is  thrown  down  as  an  amorphous 
precipitate,  changing  gradually  into  small,  yellow  prisms ;  the 
quinine  salt  is  obtained  as  a  red,  amorphous  precipitate  ;  the 
caffeine  salt,  CsH10O2N4,HBr,FeBr3,  H20,  forms  a  reddish-brown,  micro¬ 
crystalline  powder;  the  quinoline  salt,  C9H7N,HBr,FeBr3,  separates 
in  reddish-brown,  microscopic,  hexagonal  crystals.  G.  Y. 

Clavine,  a  New  Constituent  of  Ergot.  Ernst  Vahlen  ( Chem . 
Gentr.,  1906,  ii,  690  ;  from  Arch,  exper.  Path.  Pharm .,  55,  131 — 163). — 
Clavine,  C11H2204N2,  is  obtained  when  an  aqueous  extract  of  ergot  is 
precipitated  with  a  hot  saturated  solution  of  barium  hydroxide,  the 


ORGANIC  CHEMISTRY. 


877 


barium  removed  from  the  solution  by  carbon  dioxide,  and  the  concen¬ 
trated  filti’ate  extracted  with  hot  alcohol.  It  forms  elongated  needles 
or  small,  nacreous,  rhombic  plates  and  melts  at  262 — 263°  in  a  closed 
tube.  When  heated  carefully  it  sublimes,  forming  star-shaped  aggre¬ 
gates  of  small  prisms.  It  dissolves  readily  in  water  and  is  not  precipi¬ 
tated  by  alkali  hydroxides  or  carbonates.  It  is  only  slightly  soluble  in 
ethyl  alcohol,  and  insoluble  in  ether,  ethyl  acetate,  or  light  petroleum. 

In  aqueous  solution  it  is  split  up  into  two  substances  having  approxi¬ 
mately  the  same  molecular  weight.  By  addition  of  copper  hydroxide 
or  a  solution  of  copper  acetate,  the  copper  salts  of  two  acids,  both  con¬ 
taining  nitrogen,  are  formed,  one  of  which  is  soluble,  the  other  insoluble 
in  water. 

The  aqueous  solution  of  clavine  has  an  insipid  taste  and  yields  no 
precipitate  with  the  alkaloid  reagents.  It  is  much  more  soluble  in  acid 
and  alkaline  solutions  than  in  water.  On  evaporation  of  a  hydrochloric 
acid  solution,  delicate  prisms  of  the  hydrochloride,  CUH9204N9,2HC1, 
are  obtained.  It  exerts  a  specific  action  on  the  uterus  causing  this  to 
contract.  H.  M.  D. 

Morphine.  VIII.  Trihydroxyphenanthrene  from  Hydroxy- 
codeine.  Ludwig  Knorr  and  Heinrich  Horlein  ( Ber .,  1906,  39, 
3252 — 3255). — The  methoxydiacetoxyphenanthrene  obtained  from 
hydroxycodeine  (compare  Knorr  and  Schneider,  this  vol.,  i,  449)  is 
oxidised  by  chromic  and  glacial  acetic  acids  to  Vongerichten’s  acetyl - 
methylmorpholquinone  (Abstr.,  1898,  i,  281).  From  this  it  follows 
that  the  hydroxyl  group,  introduced  into  codeine  by  oxidation,  must  be 
situated  in  position  9  or  10,  and,  moreover,  that  as  this  hydroxyl  group 
exhibits  an  alcoholic  and  not  a  phenolic  function,  consequently  the 
“  bridge  ”  carbon  atoms  of  the  phenanthrene  nucleus,  not  only  in 
codeine,  but  also  in  methylmorphimethine,  must  be  dihydrogenated. 
This  result  renders  untenable  Freund’s  formulm  for  thebaine  and 
codeine  (Abstr.,  1905,  i,  918  ;  this  vol.,  i,  303)  and  Pschorr’s  “pyri¬ 
dine”  formula  for  morphine  (Abstr.,  1903,  i,  193). 

Methoxydiacetoxyphenanthrene  has  been  obtained  by  Pschorr  from 
dichloromethylmorphimethine  (see  following  abstract).  C.  S. 

Halogen  Derivatives  of  Morphine  and  Codeine,  and  their 
Degradation.  Robert  Pschorr  [Ber.,  1906,  39,  3130—3139). — 
[With  Hermann  Vogtherr]. — Chloromorphide,  C]7H1802NC1,  result¬ 
ing  from  the  action  of  hydrogen  chloride  on  morphine  at  the  ordinary 
temperature,  melts  at  192°  (corr.);  the  methiodide,  Cl7Hlg02NCl,MeI, 
melts  at  207°  (corr.). 

Bromomorphide  hydrobromide,  C17Hls02NBr,HBr,  obtained  by  treat¬ 
ing  morphine  with  phosphorus  pentabromide  and  subsequently  with 
hydrogen  bromide,  decomposes  at  196°;  the  base,  C17Hls02NBr,  forms 
needles  and  melts  at  170°,  the  methiodide  at  200°,  and  the  anilino- 
carboxylic  ester,  C24H2303N2Br,  at  204°. 

Bisthiomorphide,  (Cl7H1902NS)2,  is  prepared  by  heating  chloro-  or 
bromo-morphide  with  alcoholic  potassium  hydrosulphide  ;  it  melts  at 
201°  and  forms  a  methiodide,  (C19H2302NSI)2,  which  melts  at  253°  and 
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is  also  obtained  from  bisthiocodide,  (ClsHI)0O2NS)2,  which  is  soluble  in 
alkali  and  melts  at  200°  (corr.).  Ethylthiocodide,  C20H25O2NS,  obtained 
by  heating  bromocodide  with  alcoholic  sodium  mercaptide  in  an 
atmosphere  of  hydrogen,  melts  at  145°  (corr.). 

[With  E.  Kuhtz  and  Heinrich  Roth.] — Chlorocodide  methiodide, 
C19H2302NC1I, 

decomposes  at  166 — 167°  and  does  not  yield  chloromethylmorphi- 
methine  by  heating  with  sodium  hydroxide.  The  hydrochloride,  of  the 
chlorinated  methine  base,  C19TI2202NC1,HC1,  results,  however,  when 
a-methylmorphimethine  is  treated  with  phosphorous  chloride  in  chloro¬ 
form  ;  it  crystallises  in  tufts  of  needles  and  melts  at  177 — 178°  (corr.). 
The  base  has  not  been  obtained  crystalline ;  the  methiodide, 
Ci9H2202NCl,MeI, 

forms  slender  needles  and  melts  at  163°  (corr.).  In  the  absence  of  a 
solvent,  the  preceding  reaction  results  in  the  formation  of  the  compound 
C19H2202N-0*P(0H)2,HC1. 

By  heating  with  acetic  anhydride,  chloromethylmorphimethine 
hydrochloride  yields  Knorr’s  acetylmethyldihydroxyphenanthrene 
(Abstr.,  1889,  905).  The  nitrogenous  fission  product  is,  according  to 
the  conditions  of  the  decomposition,  either  methyl/Phydroxyethyl- 
amine  or  dimethyb/Phydroxyethylamine  and  a  base  having  the  com¬ 
position  of  tetramethylethylenediamine. 

Dichloromethylmorphimethine,  C19H2303NC12,  obtained  as  the  hydro¬ 
chloride  by  the  action  of  phosphoric  chloride  on  a-methylmorphi¬ 
methine  in  chloroform,  decomposes  at  180 — 181°  and  forms  a  crystal¬ 
line  methiodide  which  decomposes  at  153 — 154°.  The  decomposition  of 
the  base  by  acetic  anhydride  yields  the  same  basic  products  as  the 
monochloro- compound,  and  3-methoxy-4  :  9-(or  4  : 10)-diacetoxyphen- 
anthrene.  The  latter  substance,  which  has  been  obtained  by  Knorr 
by  the  degradation  of  hydroxycodeine,  has  its  constitution  partially 
determined  by  its  oxidation  to  4-acetoxy-3-methoxyphenanthra- 
quiDone. 

Benzoylcodeine  methiodide ,  C26H?804NI,  melts  at  254°  (corr.).  Benzoyl- 
a-methylmorphimethine  melts  at  182 — 183°,  and  its  methiodide, 

c27h30o4ni, 

at  188°.  Codeine  yields  with  phenylcarbimide  the  ctnilinocarboxylic 
ester,  which  melts  at  141°;  the  methiodide,  C2fiH2904N2I,  at  141°.  The 
corresponding  compound  of  a-methylmorphimethine  melts  at  122 — 123°, 
and  its  methiodide  at  251°  (corr.).  C.  S. 

Constitution  of  apoMorphine.  Robert  Pschorr  [and  Walther 
Karo]  ( Ber .,  1906,  39,  3124—3128.  Compare  Abstr.,  1903,  i,  193).— 
The  methylation  of  cywmorphine  by  methyl  sulphate  instead  of  by 
diazomethane  leads  to  the  ultimate  formation  of  dimethoxyvinylphen- 
anthrene  in  quantitative  yield.  When  the  latter  is  oxidised  rapidly  in 
acetone  by  potassium  permanganate,  there  is  formed,  in  addition  to  the 
acid  described  previously  ( loc .  cit.),  dimethoxyphenanthrylglycol, 
C14H7(OMe)2-CH(OH)-CH2-OH, 

which  forms  glistening  leaflets  and  melts  at  145°  (corr.);  the  acetate, 
C22H22Ofi,  melts  at  126 — 127°  (corr.). 

Pentabromodimethoxyvinylphenanthrene,  ClgH1302Br6,  resulting  by 
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the  bromination  of  the  tribromo-compound  ( loc .  cit.),  melts  at 
153 — 154°  (corr.). 

By  distillation  with  zinc  dust,  dimethylapomorphimethine  or  di- 
methoxy  vinylphenanthrene  yields  two  ethylphenanthrenes,  a  and  /?.  The 
former  is  volatile  with  steam,  melts  at  109 — 110°,  and  forms  a 
picrate,  ClfiH14,C6H307N3,  which  melts  at  138 — 140°  (corr.),  and  a 
quinone  which  melts  at  187 — 188°  (corr.). 

The  /3-compound  crystallises  in  needles  and  melts  at  172 — 173° 
(corr.).  The  nitrogenous  products  of  the  distillation  are  hydrogen 
cyanide,  ammonia,  and  trimethylamine.  C.  S. 

Narceine.  I.  Alkylnarceines  and  Alkylhomonarceines. 

Rudolph  Tambach  and  Carl  Jaeger  ( Annalen ,  1906,  349,  185 — 200. 
Compare  Freund  and  Frankforter,  Abstr.,  1894,  i,  58). — The  sodium 
salt  of  narceine  melts  at  163 — 165°. 

When  boiled  together  in  absolute  alcoholic  solution,  narceine  and 
methyl  sulphate  fonn  an  additive  compound,  which  crystallises  from 
alcohol  in  rhomboids  or  from  water  in  slender  needles,  and  melts  at 
200—201°. 

Metliylnarceine, 

C02H-C6H2(0Me)2-C0-CHMe-  C0H(CH2-CH2*NMe2)  (OMe)<^>CH2, 

is  formed  by  treating  narceine  with  the  calculated  amounts  of  N-  sodium 
hydroxide  and  methyl  sulphate  ;  it  melts  and  decomposes  at  266°;  the 
hydrochloride,  C24H2908N,HC1,  crystallises  from  alcohol  and  melts  at 
243°  ;  the  sodium  derivative  crystallises  in  nacreous,  glistening  leaflets 
and  is  readily  soluble  in  water  or  alcohol  ;  the  platinichloride  forms 
yellow  leaflets  and  melts  at  209 — 210°. 

Ethylnarceine,  prepared  by  the  action  of  ethyl  sulphate  on  narceine 
in  sodium  hydroxide  solution,  melts  at  175 — 177°;  the  hydrochloride, 
C25H31OsN,HC1,  melts  at  231°;  the  platinichloride  melts  at  174°. 
When  heated  with  alcoholic  hydrogen  chloride,  the  base  forms  ethyl 
ethylnarceine, 

C02Et-C6H2(0Me)2-C0-CHEt-  C6H(CH2-CH2-  NMe2)  (OMe)<^>CH2, 

which  is  isolated  as  the  hydrochloride,  C27H3508N,HC1,  melting  at 
218  5 — 219°;  the  platinichloride  melts  at  220°. 

The  alkylnarceines  may  be  prepared  by  the  action  of  alkyl  haloids 
instead  of  the  alkyl  sulphates  on  narceine  in  alcoholic  sodium  or 
potassium  hydroxide  instead  of  W-sodium  hydroxide  solution  or  on 
sodium  narceine. 

The  alkali  salts  of  narceine  react  with  2  mols.  of  methyl  sulphate  in 
alcoholic  solution,  forming  an  additive  compound  of  methylnarceine  and 
methyl  sulphate, 

C02H*C6H2(0Me)2-C0*CHMe-C6H(C2H4*NMe3-S04Me)(0Me):02:CH2, 
which  is  formed  also  by  the  action  of  methyl  sulphate  on  methyl¬ 
narceine  in  alcoholic  solution ;  it  melts  at  184 — 186°  and  is  soluble  in 
alcohol. 

The  authors  have  repeated  part  of  Freund’s  experiments  (loc. 
cit.).  The  action  of  methyl  iodide  on  narceine  in  boiling  ethyl-alcoholic 
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potassium  hydroxide,  or  on  sodium  narceine  in  boiling  methyl  or 
ethyl  alcohol,  or  on  methylnarceine  at  110 — 120°,  leads  to  the  forma¬ 
tion  of  methylnarceinium  methiodide  melting  at  207 — 209°.  The 
action  of  ethyl  iodide  on  sodium  narceine  in  boiling  ethyl-alcoholic 
solution  or  in  the  absence  of  a  solvent,  leads  to  the  formation  of  ethyl- 
narceinium  ethiodide ;  methylnarceine  was  not  obtained  by  the  action 
of  methyl  alcohol  on  sodium  narceine.  The  alcohol  takes  no  part  in 
the  reaction. 

Ethylnarceinium  methiodide ,  formed  by  heating  ethylnarceine  with 
methyl  iodide,  melts  at  209 — 211°  or,  when  mixed  with  methyl 
narceinium  methiodide,  at  200°.  Ethyl  narceinium  ethiodide,  prepared 
from  ethylnarceine  and  ethyl  iodide,  crystallises  in  sheaves 
of  large  needles,  melts  at  191 — 193°,  and  forms  a  yellow  precipitate 
when  treated  with  sodium  hydroxide  in  aqueous  solution. 

Methylhomonarceine,  prepared  by  treating  homonarceine  with 
methyl  sulphate  and  sodium  hydroxide,  is  isolated  as  the  hydrochloride, 
which  crystallises  in  sheaves  of  prisms  and  melts  and  decomposes  at 
230 — 231°;  the  platinichloride  melts  at  181 — 182°. 

Ethyl  methylhomonarceine  hydrochloride,  prepared  by  boiling  the  pre¬ 
ceding  substance  with  alcoholic  hydrogen  chloride,  melts  at  212°,  and 
gives  an  intense  yellow  coloration  with  aqueous  sodium  hydroxide  ; 
the  platinichloride  melts  at  217 — 218°. 

Ethylhomonarceine,  prepared  from  homonarceine,  ethyl  sulphate,  and 
xV-sodium  hydroxide,  is  isolated  as  the  hydrochloride,  melting  and 
decomposing  at  212°;  the  platinichloride  melts  at  152 — 155°. 

apoN  arceine, 

C6H2(OMe)2<^Q>CH-C6H(CH2-CH2-NMe2)  (OMe)<°>CH2, 

is  prepared  by  heating  narceine  with  phosphorus  oxychloride;  it  crystal¬ 
lises  from  alcohol,  melts  at  112 — 115°,  is  readily  soluble  in  hot  alcohol, 
but  only  sparingly  so  in  water,  and  is  insoluble  in  aqueous  alkali 
hydroxides.  The  hydrochloride ,  C23H2507N,HC1,H20,  is  an  intense 
canary-yellow,  melts  at  144°,  and  is  hydrolysed  by  boiling  aqueous 
sodium  hydroxide.  G.  Y. 

Constitution  of  Histidine.  Adolf  Windaus  and  Franz  Knoop 
(Beitr.  chem.  Physiol.  Path.,  1906,  8,  406 — 408.  Compare  Abstr., 
1905,  i,  834). — According  to  Niementowski  ( Ber .,  1899,  32,  1460; 
compare  O.  Fischer,  Abstr.,  1901,  i,  413),  the  rupture  of  an  iminazole 
ring  by  the  action  of  benzoyl  chloride  is  by  no  means  general,  and 
hence  Frankel’s  criticism  (this  vol.,  i,  547)  of  the  authors’  iminazole 
formula  for  histidine  has  little  value. 

Potassium  hydroxide  and  benzenesulphonic  chloride,  or  naphthalene 
sulphonic  chloride,  do  not  rupture  the  ring  in  methyliminazole.  The 
histidinecar  boxy  lie  acid  described  by  Frankel  melts  at  209°  (corr.), 
and  not  at  195°,  and  is  identical  with  the  glyoxaline-4-carboxylie  acid 
previously  described  by  the  authors.  J.  J.  S. 

Erlenmeyer,  jun.’s,  Brucine  Cinnamates.  Willy  Marckwald 
and  Richard  Meth  {Ber.,  1906,  39,  2598 — 2600.  Compare 
Erlenmoyer,  jun.,  Abstr.,  1905,  i,  892  ;  this  vol.,  i,  21,  176  ;  Erlen- 
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meyer,  jun.,  and  Barkow,  this  vol.,  i,  429;  Marckwald  and  Meth,  this 
vol.,  i,  360,  585). — The  authors  consider  that  Erlenmeyer,  jun.’s, 
conclusions  regarding  the  stereoisomeric  cinnamic  acids  are  erroneous. 
The  optically  inactive  salt,  described  by  Erlenmeyer  as  having  been 
obtained  from  naturally  occurring  cinnamic  acid  and  brucine,  and 
sometimes  also  from  the  synthetical  acid  and  brucine,  is  obtained  by 
the  authors  by  the  combination  of  cinnamic  acid  (2  mols.)  and  brucine 
(1  mol.).  The  salt  C23H2(j04N2,(C9Hs02)2  melts  at  135°,  as  Erlen¬ 
meyer  found,  but  is  not  quite  inactive,  a  1  per  cent,  solution  of  it 
giving  aD  -  5'  in  a  2-dcm.  tube.  A.  McK. 

Preparation  of  Sodium  Theobromine  Formate.  F.  Hoffmann, 
La  Roche  &  Cie.  (D.R.-P.,  172932). — The  double  salt,  sodium 
theobromine  formate ,  NaC7H702N4,HC02Na,H20,  is  prepared  by  mixing 
aqueous  solutions  containing  molecular  proportions  of  pure  sodium 
theobromine  and  anhydrous  sodium  formate  ;  the  solution  is  evaporated 
to  dryness  on  the  water-bath,  when  the  product  is  obtained  as  a  white 
powder  of  bitter  taste.  This  substance  is  employed  therapeutically, 
and  has  a  powerful  diuretic  action.  G.  T.  M. 

Tertiary  and  Quaternary  Bases  from  Piperidine.  Siegmund 
Gabriel  and  James  Golman  ( Ber .,  1906,  39,  2875 — 2888.  Compare 
Gabriel  and Stelzner,  Abstr.,1896,  i,  702;  Horlein  and  Kneisel,  this  vol., 
i,  458). — y-Chloropropylpiperidine  is  transformed  into  a  quaternary 
salt  when  evaporated  with  water,  but  if  the  heating  is  continued  in 
order  to  drive  off  all  the  water,  the  quaternary  salt  is  transformed 
back  into  y-chloropropylpiperidine, 

C5 H10N •  CH2* CH2 •  CH2C1  ^zr  C5H10NC1<^2>CH2. 

When  the  pure  quaternary  salt  is  distilled  with  50  per  cent,  potassium 
hydroxide  solution  until  the  distillate  is  no  longer  alkaline,  the  chief 
product  is  a  base,  C16H32ON2,  distilling  at  336 — 339°.  No  neutral 
products  and  no  piperidine,  allylpiperidine,  or  trimethylenedipiperidine 
appear  to  be  formed.  These  products  could  not  be  isolated  when  the 
crude  chloride  containing  unaltered  y-chloropropylpiperidine  was 
used. 

The  base  C16H39ON2  yields  an  aurichloride  melting  at  131 — 132°,  a 
platinichloride,  016H340N2PtCl6,  which  sinters  at  220°,  and  melts  and 
decomposes  at  223 — 224°,  a picrate  melting  at  150 — 151°,  a,  hydrochloride 
in  the  form  of  a  crystalline,  hygroscopic  powder  melting  at  220 — 221°, 
and  a  hydriodide  in  colourless  rhombs  melting  at  135 — 136°.  The 
same  base  is  obtained  when  trimetbylenepiperylium  hydroxide  is  heated 
with  water  at  50° ;  it  is  represented  as  dipiper  idinodipropy  l  ether , 
O(CH2-CH2-CH2-NC5H10)2. 

The  base  reacts  with  methyl  iodide,  yielding  a  dimethiodide. 

C16H32ON2,2CH3I, 

which  melts  at  165 — 168°  after  sintering  at  140°.  The  corresponding 
platinichloride,  C18H3gON2PtClfi,  melts  and  decomposes  at  244°,  and 
the  aurichloride  melts  at  164 — 165°  after  sintering  at  155°.  When 
heated  with  hydrochloric  acid  at  150°,  the  base  yields  y-chloropropyl- 
piperidine  hydrochloride,  and  when  boiled  with  hydriodic  acid 
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y-iodopropyl  piperidine  hydriodide.  The  picrate  of  y-iodopropylpiperidine 
sinters  at  95°  and  melts  at  99 — 100°. 

y-Methoxypropylpiperidine,  C5H10N,CH2*CH2*CH2*OMe,  obtained  by 
the  action  of  a-chloropropyl  methyl  ether  on  piperidine,  is  an  oil 
distilling  at  199 — 203°  under  766  mm.  pressure.  It  dissolves  readily 
in  water,  and  the  solution  has  a  distinctly  alkaline  reaction.  The 
auricMoride  crystallises  in  golden-yellow,  hexagonal  plates,  melting 
at  68 — 69°.  When  boiled  for  a  short  time  with  hydriodic  acid,  the 
base  yields  y-iodopropylpiperidine  hydriodide. 

Trimethylenedipiperidine  and  trimethylene  bromide  were  condensed 
in  the  hope  of  obtaining  the  bromide  of  the  octocyclic  base  described 
by  Horlein  and  Kneisel,  but  without  result.  J.  J.  S. 

Reduction  of  o-p-Dinitrophenylpiperidine.  Leopold  Spiegel 
and  A.  Utermann  ( Ber .,  1906,  39,  2631 — 2638). — Since  substances  of 
the  aminophenylpiperidine  class  are  of  pharmacological  interest,  the 
authors  describe  several  new  compounds  prepared  from  o-jo-dinitro- 
phenylpiperidine  by  a  modification  of  Lellmann  and  Geller’s  method 
(Abstr.,  1888,  1107).  Whilst  Lellmann  and  Geller  obtained  from  the 
dinitro-compound  in  question  substances  containing  chlorine,  the 
authors  by  variation  of  the  conditions  obtain  o-p-diaminophenyl- 
piperidine  and  also  o-amino-/)  nitrophenyl piperidine.  The  position  of 
the  nitro-group  in  the  latter  substance  was  determined  by  transforma¬ 
tion  into  jo-nitrophenylpiperidine  by  means  of  the  diazo-reaction.  By 
the  reduction  of  the  dinitro-compound  in  alcoholic  solution  with  am¬ 
monium  sulphide,  a  small  amount  of  p  amino-o-nitrophenylpiperidine 
was  also  obtained. 

o-p  Dinitrophenylpiperidine  was  prepared  by  adding  piperidine 
(2  mols.)  to  an  alkaline  solution  of  chloro-2  :  4-dinitrobenzene,  keeping 
the  temperature  below  45°,  and  then  boiling  until  the  solution  was 
complete. 

o-p -Diaminophenyljriperidine,  C5H10N,C6H3(NH2)2,  prepared  by  the 
reduction  of  o-p-dinitrophenylpiperidine  by  stannous  chloride,  separates 
from  light  petroleum  in  prisms  and  melts  at  76°.  Its  hydrochloride 
forms  transparent  needles  and  melts  indefinitely  at  225°. 

Diacetyl-op-diaminophenylpiperidine  hydrochloride  separates  from  a 
mixture  of  alcohol  and  ether  in  needles  and  melts  at  245°.  Diacetyl - 
e-p-dianiinophenyl piperidine  separates  from  alcohol  or  light  petroleum 
in  grey  leaflets  and  melts  at  183°. 

Piperidino-ra.-phenylenediurethane,  C5H10N,C6H3(NH,CO2Et)2,  pre¬ 
pared  by  the  addition  of  ethyl  chlorocarbonate  to  an  ethereal  solution 
of  o-p-diaminophenylpiperidine,  separates  from  a  mixture  of  acetone 
and  light  petroleum  in  transparent,  rhombic  plates. 

Fiperidino  m-phenylenedicarbamide,  C5H10N  •  Cf)H 3  ( N II  •  CO •  NIL) 2 , 
prepared  from  potassium  isocyanate  and  o-p-diaminophenylpiperidine 
hydrochloride,  separates  from  a  mixture  of  acetone  and  light  petroleum 
in  stellate  needles  and  melts  at  190°. 

p- Nitro-o-aminophenylpiperidine,  C5II10N •  Cf)H:J ( N 02) •  N H2,  prepared 
by  the  partial  reduction  of  o-jo-dinitrophenylpiperidine  by  ammonium 
sulphide  or  by  stannous  chloride,  separates  from  light  petroleum  in 
prisms  or  pyramids  and  melts  at  86°.  Its  hydrochloride  is  unstable. 
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1- Nitro-2-acetylaminophenylpiperidine,  C5H10N*C6H3(NO2)*NHAo, 
separates  from  light  petroleum  in  yellow  prisms  and  melts  at 
1°6°. 

Piperidino-i-nitrophenyl-2-urethane,  C5H10N*CflH3(NO2)*NH,CO2Et, 
separates  from  a  mixture  of  acetone  and  water  in  pale  yellow  needles 
and  melts  at  120°. 

DipiperidinO'4:-nitrophenyl-2-carbam,ide,CO[NPL‘C(iH.3(NO2),C5H.10]il]v 
prepared  by  the  addition  of  a  solution  of  phosgene  in  toluene  to  a  solu¬ 
tion  of  4-nitro-2-aminophenylpiperidine  in  benzene,  separates  from  a 
mixture  of  acetone  and  light  petroleum  in  needles  and  melts  at 
206°. 

2- NitroA-aminophenylpiperidine,  C5H10N *C6H3(N 02) *NH2,  formed, 

together  with  its  isomeride,  by  the  reduction  of  2  :  4-dinitrophenyl- 
piperidine  with  ammonium  sulphide,  separates  from  light  petroleum  in 
dark  red  needles  and  melts  at  112'5°.  A.  McK. 


isoPropyl-4-stilbazole,  m-Methyl-4-stilbazole,  and  wi-Methyl- 
2-stilbazole.  Hermann  Freund  { Ber .,  1906,  39,  2833 — 2837). — 
i&oPropyl-\-stilbazole,  prepared  by  heating  4-picoline  with  cumin- 
aldehyde  in  presence  of  zinc  chloride,  melts  at  65 — 67°  and  forms  a 
golden-yellow,  crystalline  picrate  melting  at  188 — 190°,  a  yellowish- 
white  mercurichloride  melting  at  165 — 167°,  and  a  yellow  platini- 
chloride  melting  at  191 — 193°.  The  dibromide  forms  reddish-yellow 
crystals,  which  sinter  at  135°  and  melt  at  144 — 146°.  iso  Propyl- 
dihydro-i-slilbazole  is  a  yellow  oil  boiling  at  185 — 195°  under  35  mm. 
pressure  ;  the  aurichloride  melts  at  116 — 117°. 

m- Methyl A-slilbazole  is  a  colourless  oil  distilling  between  220°  and 225° 
under  35  mm.  pressure ;  the  picrate  forms  yellow  crystals,  melting  at 
194 — 196°;  the  aurichloride  sinters  at  158°  and  melts  at  166 — 168°; 
the  platinichloride  melts  between  194°  and  195°,  and  the  dibromide  at 
125 — 127°.  m-Metkyldihydro-i-stilbazole  is  a  colourless  liquid,  boiling 
at  220°  under  60  mm.  pressure;  the  picrate  melts  at  122 — 124°,  the 
platinichloride  at  171 — 172°.  m-Me/hyl-i-stilbazoline  is  a  viscous,  red¬ 
dish-yellow  oil,  distilling  at  200°  under  50  mm.  pressure. 

m-Methyl-2-stilbazole  is  a  light,  mobile  oil,  boiling  at  220°  under 
45  mm.  pressure  ;  the  picrate  melts  at  214 — 2  15° ;  the  aurichloride  forms 
needles  melting  at  135 — 136°;  the  platinichloride  melts  at  186  — 187°; 
the  dibromide  melts  at  145 — 146°.  m-Methyldihydro-2  stilbazole  is  a 
colourless  oil,  boiling  at  220°  under  35  mm.  pressure  ;  the  picrate  melts 
at  131 — 132°,  the  atcrichloride  at  79 — 80°,  and  the  platinichloride  at 
156 — 157°.  m- Methyl-2-siilbazoline  is  a  light  oil,  distilling  at  195 — 197° 
under  35  mm.  pressure.  E.  F.  A. 


Preparation  of  Indoxyl  and  its  Derivatives.  Badische  Anilin- 
UND  Soda-Fabrik  (D.R.-P.  171172). — a-Hydroxyethylaniline, 
NHPh-CH2-CH2-OH, 

its  liomologues,  alkali  derivatives,  carboxylic  acids,  or  the  iF-alkyl 
derivatives  of  the  foregoing  substances  when  fused  with  alkali  metals, 
alkali  amides,  alkali  hydroxides,  or  mixtures  of  these  with  the  oxides 
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of  the  alkaline  earth  metals,  furnish  indoxyl  and  indigotin  on  appro¬ 
priate  treatment  : 

NHPh-CH2-CH2-OH  -  2H2  =  06H4<^>CH2 

or  C6H4<\q^qjj^^>CH. 

G.  T.  M. 


A  New  Indolenine  Base.  Busan  J.  Grgin  (Monatsh.,  1906,  27, 
731 — 742.  Compare  Plancher,  Abstr.,  1898,  i,  536  ;  Brunner,  Abstr., 
1900,  i,  360). — j->Tolyl hydrazine  reacts  with  isobutaldehyde  at  60°, 
forming  water  and  3:3:  5 -trimethylindolenine,  which  is  isolated  as  the 
zincochloride,  (C1)H13N)2ZnCl2  ;  this  crystallises  from  alcohol  in  almost 

white  leaflets  and  melts  at  208 — 209°.  The  base ,  C6H3Me<T^ 

boils  at  198 — 200°  under  30  mm.  pressure,  crystallises  with  difficulty 
in  almost  colourless  leaflets,  melts  at  142 — 143°,  or,  in  consequence  of 
polymerisation,  after  four  and  a  half  days  in  a  vacuum  at  156 — 157°, 
or  after  twenty  days  at  172 — 173°.  The  base  melting  at  172 — 173° 
forms  with  silver  nitrate  a  precipitate,  (CnH13N)2,CnH12NAg,  which  is 
sensitive  to  light;  the  base  melting  at  142 — 143°  does  not  form  a 
precipitate  with  silver  nitrate.  The picrate,  C11H]3N,C(iH307N3,  crystal¬ 
lises  in  glistening,  yellow  prisms  and  melts  at  169 — 170°;  the 
platinichloride,  (CnH13N)2H2PtCl6,  crystallises  in  dark  yellow  prisms. 

When  heated  with  concentrated  hydrochloric  acid  in  a  reflux 
apparatus,  the  indolenine  base  is  converted  into  2:3: 5-trimethyl 
indole,  which  melts  at  190°  and  forms  a  picrate  melting  at  177 — 180° 
(compare  Wolff,  Abstr.,  1889,  259). 

Digestion  of  the  indolenine  base  with  ammoniacal  silver  nitrate  on 
the  water-bath  leads  to  the  formation  of  the  corresponding  indolinone, 
which  is  obtained  as  a  white,  crystalline  substance,  becoming  brown  on 
drying,  and  melting  at  146°. 

The  action  of  bromine  on  the  indolenine  base  in  hydrochloric  acid 
solution  leads  to  the  formation  of  the  derivative,  CnH12ONBr,  which 
crystallises  in  light  yellow  leaflets  and  melts  at  203 — 204°.  G.  Y. 


Action  of  Mixed  Organomagnesium  Compounds  on  Imides. 
Constantin  Beis  ( Compt .  rend.,  1906,  143,  430 — 432.  Compare 
Abstr.,  1904,  i,  503,  671  ;  Sachs  and  Ludwig,  Abstr.,  1904,  i,  266). — 
Phenylphthalimide  reacts  with  nascent  magnesium  alkyl  halides  to 
form  substituted  isoindolinones,  and  the  following  compounds  were  thus 
prepared.  3-Hydroxy-2-phenyl-3-methyl\soindolinone, 

C6H4<CMe(OH  p>NPb’ 

forms  colourless  crystals  melting  at  185°,  and  3-hydroxy-2-phenyl-3- 

ethylisoindolinone,  C6H4<^^Q]^y>NPh,  colourless  crystals  melting 

at  160°.  With  nascent  magnesium  phenyl  bromide,  phenylphthalimide 
yields  a  mixture  of  3-hydroxy-2  : 3-diphenylisoindolinone,  melting  at 
195°,  and  benzoylbenzophenone,  C6H4(COPh)2,  melting  at  149° 
(compare  Zincke,  this  Journal,  1876,  i,  703),  separated  by  their 
difference  of  solubility  in  benzene  and  in  alcohol.  M.  A.  W. 
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Halogen  Derivatives  of  8-Methylquinoline  and  Nitro-8- 
quinolinealdehyde.  Joh.  Howitz  and  Paul  Nother  {Ber.,  1906, 
39,  2705 — 2713.  Compare  Abstr.,  1902,  i,  397 ;  1905,  i,  471). — 
The  compounds  described  previously  as  8-bromomethylquinoline  and 
3-bromo-8-bromomethylquinoline  are  in  reality  8-chloromethylquinol- 
ine  and  3-bromo-8-chloromethylquinoline  respectively,  since  in  the 
course  of  their  preparation  hydrochloric  acid  is  employed,  whereby  the 
bromine  in  the  side-chain  is  replaced  almost  entirely  by  chlorine. 
Pure  8-chloromethylquinoline  crystallises  in  large,  glistening  plates 
and  melts  at  56°. 

When  the  product  obtained  under  Lang’s  conditions  ( Diss .,  Frei¬ 
burg,  1898)  is  dissolved  in  a  mixture  of  equal  volumes  of  concentrated 
sulphuric  acid  and  water,  and  the  solution  poured  into  a  large 
volume  of  water,  3 -bromo-8-bromomethylquinoline  is  precipitated, 
whilst  from  the  filtrate  sodium  hydroxide  precipitates  8 -bromomethyl- 
quinoline.  The  former,  CQNH5Br*CH2Br,  separates  from  alcohol  in 
colourless  leaflets  and  melts  at  145°.  The  latter,  C9NH6*CH2Br, 
separates  from  light  petroleum  in  long,  colourless  needles  or  prisms, 
melts  at  84°,  and  forms  a  hydrobromide,  C0NH6*CH2Br,HBr,  which 
darkens  at  250°,  but  does  not  melt  at  320°.  By  nitration  it  yields 
5-nitro-S-bromomethylquinoline ,  N02,CgNH5,CH2Br,  which  forms  yellow 
needles  or  prisms  and  melts  at  116°. 

5-Nitro-S-iodomethylquinolme,  NO2,C0NH5,CH’2I,  obtained  from  the 
corresponding  chloro-compound  and  potassium  iodide  in  aqueous- 
alcoholic  solution,  forms  yellow  needles  and  melts  at  142°.  By  oxida¬ 
tion  with  dilute  nitric  acid  (1:1),  a  quantitative  yield  of  5-nitro- 8- 
quinolinealdehyde,  N02‘C9NH5*CH0,  is  obtained,  which  separates  from 
hot  water  in  slender,  white  needles,  melts  at  146 — 147°,  reduces 
ammoniacal  silver  solutions,  and  is  oxidised  by  chromic  acid  in  warm 
dilute  sulphuric  acid  to  5-nitroS-quinolinecarboxylic  acid, 
N02-C9NH5-C02H, 

which  melts  at  212°.  C.  S. 


[Action  of  Alkyl  Sulphates  and  Sulphonates  on  Quinoline 
Bases.]  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
170048,  170049). — The  colouring  matters  produced  by  the  inter¬ 
action  of  alkylsulphonates  and  quinoline  bases,  and  subsequent  treat¬ 
ment  with  alkali  hydroxides,  are  valuable  sensitising  compounds  which 
are  readily  prepared  and  have  favourable  absorption  spectra. 

Quinaldine  and  ethyl  ethanesulphonate  combine  additively  to  form 
an  oily  product  which  on  treatment  with  alcoholic  potash  furnishes  a 
colouring  matter  crystallising  from  ether  or  alcohol  in  green  bronzy 
needles,  and  dissolving  in  water  to  a  red  solution. 

The  additive  product,  CjoNHgEt’SOgPh,  of  quinaldine  and  ethyl 
benzenesulphonate  was  obtained  crystalline  and  melted  at  105° ;  when 
treated  with  warm  alcoholic  potash  it  furnished  a  colouring  matter 
separating  in  bright  golden-bronzy  leaflets.  A  similar  compound  was 
produced  from  quinaldine  and  ethyl  £>-bromotoluenesulphonate.  The 
additive  compounds  obtained  from  ethyl  jp-toluenesulphonate  and  2  :  6- 
dimethylquinoline  and  quinaldine  melted  at  120°  and  134°  respectively ; 
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that  from  this  ester  and  6-bromoquinoline  was  oily,  but  all  gave 
colouring  matters  on  treatment  with  alcoholic  potash. 

2:7-  and  2  : 6-Dimethylquinolines  combine  additively  with  methyl 
sulphate,  and  in  the  latter  case  a  crystalline  product  melting  at  212° 
was  obtained.  On  treatment  with  alcoholic  potash,  crystalline  colour¬ 
ing  matters  are  produced,  the  compound  from  the  2  : 7-base  having  a 
steel-blue  lustre,  whilst  that  from  the  2 : 6-isomeride  separates  in 
lustrous,  dark  green  needles.  G.  T.  M. 

Colouring  Matters  of  the  Quinolinium  Series.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  172118). — By  the 

action  of  alkalis  on  the  alkyl  halides  of  quinaldine  bases,  or  mixtures 
of  these  salts  of  the  quinaldine  and  quinoline  bases,  red  colouring 
matters  are  produced  which  have  been  employed  as  sensitisers  in 
photographic  practice.  It  is  now  found  that  quite  different  products 
are  obtained  when  the  alkali  acts  on  these  bases  in  the  presence  either 
of  formaldehyde  or  of  substances  yielding  this  aldehyde.  A  colouring 
matter  dissolving  readily  in  the  organic  solvents,  and  sparingly  in 
water  to  intense  blue  solutions,  is  produced  on  treating  an  alcoholic 
solution  of  quinoline  and  quinaldine  hydriodides  with  sodium 
hydroxide  and  formaldehyde.  The  new  compound  separates  in  well- 
defined  crystals  having  a  green  metallic  reflex  ;  it  can  be  recrystallised 
from  boiling  methyl  alcohol.  Similar  colouring  matters  are  obtained 
from  the  methochlorides  of  quinoline  and  quinaldine,  and  the  reaction 
takes  place  also  in  aqueous  or  pyridine  solutions.  G.  T.  M. 

Dyeing  Properties  of  the  Condensation  Products  of  Quin¬ 
aldine  with  Aldehydes.  Emilio  Noelting  and  E.  Witte  (Ber., 
1906,  39,  2749 — 2751). — BenzylideDequinaldine  [2-styrylquinoline] 
(Abstr.,  1884,  336)  itself  is  a  dye,  and  a  3  per  cent,  solution  of  the 
hydrochloride  yields  an  intense  yellow  colour  with  cotton  mordanted 
with  tannic  acid.  The  ^>-nitro-derivative  (Bulach,  Abstr.,  1887,  976) 
gives  a  somewhat  more  greenish  shade.  The  isomeric  o-  and  m  nitro¬ 
compounds,  piperonylidene-  and  nitropiperonylidene-quinaldine,  give 
yellow  shades.  Dihydroxy benzylidenequinaldine  (Nencki,  Abstr., 
1894,  i,  520),  in  the  form  of  its  hydrochloride,  dyes  wool,  silk,  or 
cotton  mordanted  with  tannic  acid  orange-red.  The  diacetyl  deriv¬ 
ative,  which  melts  at  165°,  gives  a  yellow  shade. 

p -Dimelhylaminobenzylidenequinaldine,  C10H1SN2,  crystallises  from 
alcohol  in  pale  yellow  plates,  or  from  benzene  in  brownish-yellow,  flat 
needles  melting  at  177°.  The  platinichloride  and  jncrate  have  been 
prepared. 

p - Aminobenzylidenequinaldine  melts  at  154°,  aDd  its  hydrochloride 
forms  pale  red  needles,  which  become  deep  red  when  dry  and  melt  at 
273°.  It  dyes  cotton  mordanted  with  tannic  acid  a  brilliant  red. 

J.  J.  S. 

Preparation  and  Hydrogenation  of  1  -Methy  1-/3- naphthindole. 

Robert  Pschorr  and  Walther  Karo  {Ber.,  1906,  39,  3140 — 3144). — 
/3-Naphthylmethylamine  is  obtained  conveniently  by  the  methylation 
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of  acet-/3-naphthalide  or  of  the  benzenesulphonamide,  followed  by 
hydrolysis  of  the  product.  The  hydrochloride  melts  at  182 — 183° 
(corr.),  the  picrate  at  145°  (corr.),  and  the  phenylcarbamide  at 
133— 134°  (com). 

Sodium  \ -methyl- (d-naphthindolesulphonale,  C13H10N*SO3lSra,  obtained 
by  Hinsberg’s  method  (Abstr.,  1895,  i,  144),  melts  at  169°  (corr.),  and 
by  hydrolysis  yields  1-methyl- (d-nciphthindole, 

CH-C - > 

NMe-C-CHICIT  6  4’ 
which  melts  at  53°  and  forms  a  red  picrate  melting  at  172 — 173° 
(corr.).  By  reduction  of  an  alcoholic  solution  of  the  naphthindole  by 
zinc  and  hydrogen  chloride,  1  -methyldihy dr o- ^-naphthindole  is  obtained 
quantitatively ;  it  melts  at  40 — 41°.  The  hydrochloride  melts  at 

205 — 206°  (corr.),  the  picrate  at  158°  (corr.),  the  methiodide  at 
220 — 221°  (corr.).  The  dihydrogenated  base  is  converted  by  sodium 
and  amyl  alcohol  into  the  ar-totrahydvo-compound,  C13Hl7N,  which 
boils  at  160 — 180°  under  14  mm.  pressure,  and  does  not  form  a 
carbonate.  The  hydrochloride  melts  at  186 — 187°  (corr.),  the  picrate 
at  169°  (corr.),  the  methiodide  at  236 — 237°  (corr.).  The  tertiary 
base  is  regenerated  from  the  picrate  by  alcoholic  potash  at  160°. 

C.  S. 

Synthesis  in  the  Acridine  Series.  Carlo  Baezner  and  August 
Gardiol  ( Ber .,  1906,  39,  2623—2625.  Compare  Abstr.,  1904,  i, 
928  ;  this  vol.,  i,  699,  901). — The  condensation  product  from  aniline 
and  o-nitrobenzyl  chloride  undergoes  a  change  similar  to  that  of  o-nitro- 
benzyl  chloride  itself,  which,  when  reduced  by  stannous  chloride  in  the 
presence  of  primary  or  secondary  amines  and  /3-naphthol,  yields  acridine 
derivatives. 

When  o-nitrobenzyl  chloride  and  aniline  are  warmed  together,  the 
main  product  is  o-nitrobenzylaniline,  whilst  phenyl  o-dinitrobenzyl- 
amine  is  also  produced.  When  o-nitrobenzylaniline  is  reduced  in 
alcoholic  solution  with  aluminium  amalgam,  it  forms  o-aminobenzyl- 
aniline,  NHPh*CH2’C6H4'17H2,  which  crystallises  from  a  mixture  of 
water  and  alcohol  in  tiny  needles  and  melts  at  81°.  When  condensed 
with  /Lnaphthol,  it  forms  1  :  2-phenonaphthacridine,  melting  at  132°, 
and  identical  with  the  product  which  Ullmann  and  Baezner  (Abstr., 
1902,  i,  694)  had  previously  obtained  from  o-aminobenzyl  alcohol  and 
/Lnaphthol. 

In  an  analogous  manner,  7-hydroxy- 1  : 2-phenonaphthacridine, 
previously  obtained  by  Baezner  (Abstr.,  1904,  i,  928),  may  be  pre¬ 
pared  from  o-aminobenzylaniline  and  2  :  7-dihydroxynaphthalene.  A 
characteristic  reaction  of  this  compound  is  the  behaviour  of  its  methiodide 
towards  ammonia  when  the  compound  C18H13017  is  formed  ;  the  latter 
is  dark  blue,  is  insoluble  in  alkali,  and  melts  at  227°.  A.  McK. 

Syntheses  in  the  Quinoline  Group  ;  Phenylnaphthaquinoline- 
dicarboxylic  Acid  and  its  Derivatives.  Louis  J.  Simon  and 
Ch.  Mauguin  ( Cornpt .  rend.,  1906,  143,  427 — 430). — The  compound 
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C25H2104N,  prepared  by  oxidising  the  cyclic  compound  obtained  by  the 
elimination  of  H„0  from  the  condensation  product  of  ethyl  oxalacetate 
and  benzylidene  /3-naphthylamine  (Abstr.,  1904,  i,  812),  is  ethyl- 2- 
phenyl-fi-naphthaquinoli?ie-3  :  A-dicarboxylate, 

C,.H6<^5?^>C-C02Et ; 

it  melts  at  128°,  can  be  distilled  under  reduced  pressure  at  305°,  and  is 
not  changed  by  warming  with  concentrated  hydrochloric  or  sulphuric  acid 
or  potassium  hydroxide  solution.  The  acid,  C19HnN(C02H)2,  obtained 
from  the  ester  by  prolonged  heating  (fifteen  hours)  with  a  15  per  cent, 
alcoholic  solution  of  potassium  hydroxide,  forms  pale  yellow,  micro¬ 
scopic  needles  insoluble  in  water  or  the  ordinary  solvents.  It  can  be 
titrated  in  the  presence  of  phenol phthalein,  yielding  the  alkali  salt 
from  which  the  silver,  copper,  lead,  calcium,  and  barium  salts  have 
been  prepared  by  double  decomposition.  The  copper  ammonium  salt, 

C19H11N<^qq2^>Cu,3NH3,6H20,  forms  deep  blue,  brilliant  prisms. 

The  anhydride,  C1(jH11N<^qq^>0,  obtained  by  fusing  the  acid  at  218°, 

crystallises  from  boiling  acetic  acid  or  anhydride  in  golden  yellow 
needles  which  melt  at  218°,  and  yields  the  potassium  salt  of  the 
acid  by  the  action  of  aqueous  or  alcoholic  potassium  hydroxide,  and 
the  ethyl  hydrogen  ester,  C02H*C9HnN,C02Et,Et0H,  on  boiling  with 
absolute  alcohol.  The  same  ester  is  also  obtained  when  the  diethyl 
ester  is  heated  for  five  hours  with  a  2  per  cent,  alcoholic  solution  of 
potassium  hydroxide ;  it  forms  massive,  rhombic,  highly  refractive 
crystals  of  an  amber-yellow  colour,  loses  its  alcohol  of  crystallisation 
at  115°,  and  crystallises  from  methyl  alcohol  in  long,  white,  silky 
needles  containing  1  mol.  of  methyl  alcohol  of  crystallisation. 
2-Phenyl-/?-naphthaquinoline  (compare  Dobner  and  Kuntze,  Abstr., 
1889,  411,  412)  is  obtained  by  heating  2-phenyl-/3-naphthaquinoline- 
3  :  4-dicarboxylic  acid  or  any  of  its  derivatives  with  soda  lime. 

M.  A.  W. 

Syntheses  in  the  Quinoline  Group ;  Ethyldihydrophenyl- 
naphthaquinolinedicarboxylate  and  its  Derivatives.  Louis  J. 
Simon  and  Charles  Mauguin  ( Compt .  rend.,  1906,  143,  466 — 468. 
Compare  preceding  abstract). — The  yellow  compound,  C2F,H2304N,  melt¬ 
ing  at  146 — 147°,  obtained  by  the  elimination  of  H20  from  the 
condensation  product  of  ethyl  oxalacetate,  benzaldehyde,  and  /3-naphthyl  - 
amine  (Abstr.,  1904,  i,  812),  is  probably  ethyl  dihydrophenylnaphtha- 
quinolinedicarboxylate  ;  it  is  not  attacked  by  hot  concentrated  aqueous 
potassium  hydroxide,  but  is  decomposed  by  fusing  with  potassium 
hydroxide,  yielding  a  mixture  of  2-phenylnaphthaquinoline,  C19H13N, 
and  2-phenylnaphthaquinoline-4-carboxylic  acid,  C19HJ2N'C09H, 
identical  with  the  compounds  prepared  by  Dobner  (Abstr.,  1889,  411, 
41 2).  2 -Phenylnaphthaquinoline  trichloroacetate,  C19H13lsr3,2(CCl3,C02H), 
is  a  characteristic  salt,  and  the  copper  ammonium  salt  of  2-phenyl- 
naphthaquinoline-4-carboxylic  acid  crystallises  in  small,  blue  prisms, 
and  the  methyl  ester  of  the  acid  obtained  by  the  action  of  methyl 
sulphate  melts  at  128°  and  is  not  changed  by  boiling  with  concentrated 
potassium  hydroxide.  M.  A.  W. 
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Preparation  of  an  Oxidation  Product  of  Alizarin-blue. 
Farbenfabriken  vokm.  Friedr.  Bayer  &  Co.  (D.R.-P.  171836). — 
Energetic  oxidation  of  alizarin-blue  leads  to  the  disruption  of  the 
anthraquiuone  nucleus  and  the  formation  of  phthalic  acid.  When 
alizarin-blue  in  solution,  or  suspension  in  water,  is  treated  with  mild 
oxidising  agents  either  in  neutral  or  acid  solution  it  becomes  converted 
into  a  yellow  compound  of  quinonoid  character,  which  in  all  probability 
has  the  following  constitution  : 

CH:cH-c-co-c-co-co-c:isr— ch 

i  it  ii  i  ii. 

ch:ch-c*coc - c:ch-ch 

This  substance,  which  is  called  alizarin-blue- quinone,  is  reconverted 
into  alizarin-blue  by  mild  reducing  agents,  whilst  treatment  with 
ammonia  transforms  it  into  alizarin-blue- amide.  Chlorine,  bromine, 
hypochlorites,  manganese  dioxide,  lead  peroxide,  and  dilute  nitric  acid 
may  be  employed  as  oxidising  agents,  but  when  the  last  of  these  is 
used  the  product  is  a  salt-like  compound  of  the  ortho-quinone  and  the 
acid  which  evolves  nitrous  fumes  on  warming  with  glacial  acetic  acid, 
whilst  pure  alizarin-blue  quinone  itself  separates  in  well-defined 
crystals  on  cooling  the  solution  or  on  adding  alcohol.  G.  T.  M. 

Preparation  of  Benzanthronequinolines.  Badische  Anilin- 
&  Soda-Fabrik  (D.B.-P.  171939). — Although  /Paminoalizarin  when 
condensed  with  glycerol  yields  alizarin-blue,  the  quinoline  of  alizarin, 
yet  this  condensation  when  applied  to  /8-aminoanthraquinone  results 
in  the  formation  of  substances  containing  two  new  rings,  C14H902ISr  + 
2C3H803  =  C20HuON  +  7H20.  The  principal  product,  which  is  called 
benzanihronequinoline,  probably  has  the  following  constitution  : 

CK-CHICH 

ch-ch-c-c— c — c:ch-c:n— ch 

II  II  II  I  II* 

CH-CH-C-COC - C:CH-CH 

When  crystallised  from  toluene  this  substance  separates  in  well-defined 
yellow  needles  melting  at  251°.  Another  product  of  this  condensation 
which  melts  at  232 — 234°  is  not  homogeneous,  because  by  fractional 
crystallisation  it  may  be  resolved  into  benzanthronequinoline,  and 
another  substance,  C1>rH902N,  which  melts  at  322°  and  is  isomeric 
with  Graebe’s  anthraquinonequinoline. 

Similar  condensation  products  may  be  obtained  from  2 : 6-  and 
2  :  7-diaminoanthraquinones  and  the  sulphonic  acids  of  the  mono-  and 
di-aminoanthraquinones.  G.  T.  M. 


Supposed  Penthiazole  Derivatives.  Siegmund  Gabriel  and 
James  Colman  ( Ber .,  1906,  39,  2889- — 2892.  Compare  Gadamer, 
Abstr.,  1896,  i,  415;  Gabriel  and  Hoisch,  ibid.,  1897,  i,  136). — 
Dixon’s  bromoethoxypenthiazoline  (Trans.,  1896,  69,  31)  is  regarded 

CH2Br*CH — _  . 

as  ethoxy bromomethylthiazoline,  *  ->C*OEt,  since  when 

X 

oxidised  with  bromine  water  it  yields  bromomethyltaurine, 
NH2-CH2*CH(CH2Br)-S03H, 

which  crystallises  from  water  in  rectangular  plates  melting  and 
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decomposing  at  273°.  When  reduced  with  zinc  and  sulphuric  acid, 
the  bromo-derivative  yields  /3-methyltaurine.  Bromomethyltaurine 
yields  a  potassium  salt,  C3H703NSBrK,  in  the  form  of  colourless, 
glistening  plates,  it  dissolves  readily  in  water,  and  when  the  solution 
is  heated  potassium  bromide  and  trimethyl  eneiminesul phonic  acid , 

r\  T7 

are  formed.  The  latter  sinters  at  230°,  melts 

at  about  245 — 247°  and  decomposes  at  255 — 263°.  When  boiled  with 
hydrobromic  acid,  it  is  reconverted  into  bromomethyltaurine  or  with 
hydriodic  acid  into  iodomethyltaurine.  J.  J.  S. 

[S'-Chloro-^-methylamino^-hydroxydiphenylamine.]  Chem- 
ische  Fabrik  Griesheim-Elektron  (D.R.-P.  172079). — ^-Amino- 

phenol  and  2-chloromethylaniline  are  oxidised  with  sodium  dichromate 
in  acid  solution,  when  the  indophenol,  NHMe*C6H3Cl*N  IC6H4IO,  thus 
produced,  separates  rapidly  and  partly  in  a  crystalline  condition.  This 
colouring  matter  dissolves  in  alcohol  to  an  intense  blue  solution  ;  when 
treated  with  warm  sodium  sulphide  in  alkaline  solution  it  is  reduced, 
yielding  3' -chloro-M -metloylamino-^-hydroxydiphenylamine, 
NHMe*C6H3Cl-NH*CrH4-OH, 

a  base  which  melts  at  105°  and  yields  a  hydrochloride  crystallising  in 
greyish-  white  needles.  3' -Chloro-i' ■methylaminoA-ethoxydiyhenylamine, 
NHMe'CgHgCl'NH'CgH^OEt,  melts  at  115°,  Further  action  of 
sodium  sulphide  on  these  bases  at  higher  temperatures  leads  to  the 
production  of  blue  sulphur  colouring  matters.  G.  T.  M. 

Transformations  of  Hydrocyanocarbodiphenylimide.  Gustav 
Schultz,  Georg  Rohde,  and  Gustav  Herzog  (J.  p\  Chem.,  1906, 
[ii],  74,  74—91). — When  dissolved  in  concentrated  sulphuric  acid, 
hydrocyanocarbodiphenylimide  gradually  forms  an  orange-yellow  solu¬ 
tion  and  is  regained  almost  quantitatively  on  dilution.  If  the  solution 
in  concentrated  sulphuric  acid  is  heated  on  the  water-bath,  the  hydro- 
cyano-compound  is  partially  hydrolysed,  yielding  phenyloxamide  and 
diphenylamidineoxamide.  If  the  heating  is  prolonged,  the  hydro¬ 
cyanocarbodiphenylimide  is  hydrolysed  to  aniline,  oxalic  acid,  and 
ammonia,  the  aniline  being  partially  sulphonated  ;  only  traces  of 
isatin  a-anilide  are  formed. 

Diphenylamidineoxamide ,  NHPh*C(NPh)'CO,NH2,  crystallises  in 
large,  glistening,  yellow  leaflets,  melts  at  155°,  and,  when  heated  above 
its  melting  point,  resolidifies,  forming  yellow  leaflets  melting  and  de¬ 
composing  at  about  302°  ;  the  solution  in  dilute  sulphuric  acid  deposits 
phenyloxamide  slowly  at  the  ordinary  temperature,  but  quickly  if 
heated ;  when  heated  with  aqueous  sodium  hydroxide,  the  amidine- 
oxamide  is  hydrolysed,  forming  aniline,  oxalic  acid,  and  ammonia.  On 
treatment  with  aqueous  sodium  nitrite  in  cold  concentrated  sulphuric 
acid  solution,  diphenylamidineoxamide  yields  phenyloxamide  and 
p-nitro phenyloxamide,  NO2*C0H4*NH*C2O2*NH2,  which  is  formed  also 
by  the  action  of  aqueous  ammonia  on  ethyl  p-nitrophenyloxamate.  It 
crystallises  from  pyridine  in  slender,  yellowish-grey  needles,  melts  and 
decomposes  at  308 — 310°,  is  stable  towards  acids,  and  is  hydrolysed  by 
aqueous  alkali  hydroxides,  forming  jo-nitroaniline,  oxalic  acid,  and 
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ammonia.  Ethyl  p-nitrophenyloxamate,  N 02'0i;H4 •  N II •  00 •  C 02E fc,  is 
prepared  together  with  a  product  ( di-p-nitro-oxanilide  ?)  melting  above 
360°,  by  heating  a  molecular  mixture  of  p-nitroaniline  and  ethyl 
oxalate  in  a  reflux  apparatus ;  it  crystallises  in  almost  colourless, 
voluminous,  long  needles,  melts  at  171°,  and  is  hydrolysed  by  aqueous 
sodium  hydroxide,  forming  y>-nitroaniline,  oxalic  acid,  and  ethyl  alcohol. 
The  action  of  nitrogen  trioxide  or  of  nitric  acid  on  diphenylamidine- 
oxamide  in  concentrated  sulphuric  acid  solution  leads  to  the  formation 
of  p-n i t rophe n y lo xa m i d e  and  di  p-nitrophenylamidineoxamide, 
N02-C6H4*NH-C(C0*NH2):N-C6H4-N02; 
this  crystallises  in  greenish-yellow,  transparent  prisms,  melts  and 
decomposes  at  245°,  is  readily  soluble  in  pyridine,  when  boiled  with 
glacial  acetic  acid  in  a  reflux  apparatus  yields  p-nitrophenyloxamide, 
and  is  hydrolysed  by  aqueous  sodium  hydroxide,  forming  p-nitroaniline, 
oxalic  acid,  and  ammonia. 

l/ydrocyanocarbodi-ip-nitrophenylimide, 

no2-c6h4-nh-c_(cn):n-cgh4-no2, 

prepared  by  the  action  of  nitric  acid  on  hydrocyanocarbodiphenylimide 
in  cooled  concentrated  sulphuric  acid  solution,  is  obtained  in  two 
modifications,  of  which  the  labile  crystallises  from  dilute  solutions  in 
transparent,  greenish-yellow,  rhombic  leaflets  or  plates,  and  when 
heated  at  110°  changes  into  the  stable  form  ;  this  is  formed  on  rapid 
separation  from  a  concentrated  solution  and  crystallises  in  matted, 
thin,  yellow  needles.  Both  modifications  melt  and  decompose  at  217°, 
and  yield  jo-nitrophenyloxamide  and  ;;-nitroaniline  when  heated  with 
concentrated  sulphuric  acid  at  120 — '140°;  hydrolysis  by  means  of 
boiliug  dilute  sulphuric  acid  leads  to  the  formation  of  y»-nitroaniline, 
ammonia,  and  oxalic  acid.  The  sodium  derivative, 

N02-C6H4-NNa-C(CN):  N  •  C0H4-N  02, 
is  intensely  red  and  yields  the  free  nitrile  when  treated  with  dilute 
sulphuric  acid  or  persistently  washed  with  water.  When  heated  with 
aqueous  sodium  hydroxide,  hydrocyanocarbodi-p-nitrophenylimide 
yields  small  quantities  of  ammonia  and  j»-nitroaniline  together  with  a 
mixture  of  two  substances,  one  of  which  was  identified  as  di-y>-nitro- 
phenylcarbamide. 

When  heated  with  dilute  sulphuric  acid,  hydrocyanocarbodiphenyl¬ 
imide  yields  aniline  and  oxanilonitrile  (cyanoformanilide),  which  melts 
and  decomposes  at  128°  (120°  :  Dieckmann  and  Kaemmerer,  Abstr., 
1905,  i,  874)  and  is  hydrolysed  by  hot  concentrated  sulphuric  acid, 
forming  phenyloxamide. 

The  action  of  sodium  nitrite  on  hydrocyanocarbodiphenylimide  in 
glacial  acetic  acid  solution  leads  to  the  formation  of  nitrosocyano- 
carbodiphenylimide,  NO*NPh*C(CN)INPh,  which  separates  in  stout, 
yellow  crystals,  melts  and  decomposes  at  117 — 118°,  and  gives  the 
reactions  of  hydrocyanocarbodiphenylimide,  into  which  it  decomposes 
on  recrystallisation.  G.  Y. 

Additive  Products  of  Derivatives  of  Trinitrobenzene  -with 
Certain  Aromatic  Nitrogen  Compounds.  Riccaudo  Ciusa  and 
C.  Agostinelli  (Atti  E.  Accad.  Lincei,  1906,  [v],  15,  ii,  238 — 242). — 
The  phenyihydrazones  of  acetone,  propaldehyde,  and  camphor,  and 
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probably  those  of  all  aliphatic  aldehydes  and  ketones,  readily  yield 
crystalline  picrates,  the  formation  of  which  may  be  used  for  character¬ 
ising  small  quantities  of  aldehydes  and  ketones  of  the  aliphatic  series. 

Picryl  chloride  reacts  with  propaldehydephenylhydrazone,  and 
probably  with  the  phenylhydrazones  of  all  aliphatic  aldehydes  and 
ketones,  yielding  s-picryl  phenyl  hydrazine,  RCHilSHSTHPli  +  H20 + 
C6H2C1(N02)3  =  R*CHO  +  HC1  +  C6H2(N02)3*NH*NHPh.  With  benz- 
alazine,  piperonalazine,  benzylideneaniline,  and  cinnamylideneaniline, 
a  similar  reaction  takes  place,  whilst  with  aldazines  the  corresponding 
trinitrophenylhydrazones  are  obtained  according  to  the  equation 

chr:n-n:chr + h2o  +  cgh2ci(no2)3 = 

HC1  +  R-CHO  +  CgH2(N02)2-NH*N:CHR. 
With  Schiff’s  bases,  picryl  chloride  reacts  giving  the  corresponding 
picrylanilines  :  CHRINPh  +  H20  +  C6H2C1(N0o)3  =  HC1  +  R-CHO  + 
C0H2(NO2)3-NHPh. 

Acetone  phenylhydrazone  picrate ,  CMe2iN2HPh,CGH2(N02)3-0H, 
crystallises  from  benzene  in  unstable,  yellow  needles  melting  at 
81—82°. 

Camphor  phenylhydrazone  picrate ,  C10H1G!N2HPh,CGH2(NO2)3-OH, 
crystallises  in  golden-yellow  needles  melting  at  137°  to  a  black  liquid. 

Propaldehydephenylhydrazone  picrate, 

CH2Me-CH:N2HPh,C6H2(N02)3-0H, 
crystallises  from  alcohol  in  minute,  canary-yellow  needles  melting  at 

156—157°. 

The  interaction  of  molecular  proportions  of  propaldehydephenyl¬ 
hydrazone  and  picryl  chloride  in  alcoholic  solution  yields  trinitro- 
hydrazobenzene,  which  melts  at  186 — 187°  (183 — 185°:  Fischer, 
Annalen,  1889,  252,  2)-,  on  boiling  with  90  per  cent,  acetic  acid  the 
latter  is  converted  into  an  isomeric  compound,  which  crystallises  in 
golden-yellow  scales  melting  at  186°,  and  probably  has  the  structure 
NH2-CfiH4*NH-CGH2(N02)3. 

Picryl  chloride  and  benzalazine  yield  benzaldehydetrinitrophenyl- 
hydrazone,  which  melts  at  273 — 274°;  Purgotti  (Abstr.,  1895,  i,  27) 
gave  the  melting  point  248°,  and  Curtius  (Abstr.,  1895,  i,  30)  267°. 

Piper  onaldehydetrinitrophenylhydrazone, 

C(iH2(N02)3-H2H:CH-C6H3:02:CH2, 
prepared  by  the  interaction  of  piperonalazine  and  picryl  chloride, 
separates  from  acetic  acid  in  dark  red  crystals  melting  at  169°. 

The  action  of  picryl  chloride  on  cinnamylideneaniline  yields  cinnam- 
aldehyde  and  picrylaniline.  T.  Ii.  P. 

Hydrazine  Derivatives  of  the  Diaminodiphenylmethane 
Series.  Hermann  Finger  [with  M.  Baumann]  (J.  pr.  Chem.,  1906,  [ii], 
74,  155 — 156). — The  hydrazine  derivatives  of  pp'-diaminodiphenyl- 
metbane  and  diaminoditolylmethane  may  be  prepared  by  way  of  the 
diazosulphonates  or  the  diazonium  chlorides. 

The  potassium  diazosulphonate,  C13H10OGN4S2K2,  obtained  from 
/^'-diaminodiphenylmethane,  separates  in  slender,  yellow  needles,  and 
when  reduced  with  zinc  dust  and  boiling  acetic  acid,  yields  pp'-dihydr- 
azinodip>henylmethane  ;  this  forms  a  white  precipitate,  crystallises  from 
alcohol,  and  melts  at  139 — 140°.  The  hydrochloride ,  C13H1GN4,2HC1, 
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forms  greyish- white  leaflets ;  the  dinitroso-deviv  ative  is  slightly 
yellow  ancl  melts  at  88°;  the  disemicarbazide  crystallises  in  silvery 
leaflets  and  melts  at  250° ;  the  condensation  product  with  acetone, 
CH2(0(.H4*NH,NICMe2)2,  melts  at  90 — 91°,  and  when  reduced  with  zinc 

chloride  forms  a  di-indyl methane,  CH2^C6H3<^j-g^>CMe^2,  melting  at 

170—175°. 

/jp'-Dihydrazinodiphenylmethane  hydrochloride  condenses  with  ethyl 
acetoacetate,  forming  a  product  which  at  150°  is  converted  into  the 
corresponding  pyrazolone  melting  at  210°.  G-.  Y. 

Preparation  of  s- Secondary  Hydrazines  from  Antipyrines. 

Ludwig  Knorr  (Ber.,  1906,  39,  3265 — 3267). — s-Phenylmethyl- 
hydrazine,  formed  in  85  per  cent,  yield  from  antipyrine  and  alcoholic 
potash  at  130°,  boils  at  200 — 201°  under  331  mm.  and  at  230°  at  the 
ordinary  pressure  ;  the  oxalate,  C7H10N2,C2H2O4,  forms  slender  needles 
and  melts  and  decomposes  at  155 — 156°. 

s-Phenylethylhydrazine,  obtained  from  l-phenyl-3-methyl-2-ethyl- 
pyrazolone  in  a  similar  manner,  boils  at  237 — 240°  under  750  mm. 
pressure,  and  forms  an  oxalate  which  melts  and  decomposes  at 
167—168°. 

1  :  2  :  3-Trimethylpyrazolone  boils  at  306 — 309°  under  751  mm. 
pressure,  forms  a  platinichloride  which  decomposes  at  197 — 198°,  and 
a  pier  ate  which  melts  and  decomposes  at  211 — 212°.  Alcoholic  pot¬ 
ash  at  190°  converts  the  base  into  s-dimethylhydrazine,  which  boils  at 
80 — 81°  under  753  mm.  pressure  (compare  this  vol.,  i,  817).  G.  S. 

Crystallographic  Constants  of  4-Chloropyrazole.  Carlo  Maria 
Yiola  (Zeit.  Kryst.  Min.,  1906,  42,  384 — 385). — Determinations  are 
given  for  this  substance,  obtained  by  G.  Mazzara  and  A.  Borgo  by  the 
action  of  sulphuryl  chloride  on  pyrazole.  L.  J.  S. 

Preparation  of  4 : 6-Dioxy-2-thiopyrimidine  and  its  5- Alkyl 
Substituents.  Farbenfabriken  yorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 

171292). — 4  :  6-Dioxy-2-thiopyrimidine,  CS<C^g.QQ^CH2,  was  pre¬ 
pared  by  heating  4 : 6-di-imino-2-thiopyrimidine,  CS<C^^tQj^^^>CH2, 
with  30  per  cent,  sulphuric  acid. 

4 : 6-Dioxy-2-thio-5-diethylpyrimidine,  CS^^^^Q^CEtg,  was 

obtained  in  a  similar  manner  from  4  :  6-diamino-2-thio-5  : 5-diethyl- 
pyrimidine  (compare  Abstr.,  1905,  i,  671).  G.  T.  M. 

Preparation  of  Barbituric  Acid  and  its  5- Alkyl  Derivatives. 

Chemische  Fabrik  auf  Aktien  (vorm.  E.  Schering)  (D.R.-P. 
171294).  — Ethyl  malonamate  and  urethane  were  condensed  by  heating 
on  the  water-bath  with  alcoholic  sodium  ethoxide,  and  the  resulting 
barbituric  acid  precipitated  from  the  acidified  solution.  The  corre- 
VOL.  XC.  i.  3  p 
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sponding  (7-alkyl  derivatives  were  similarly  prepared  from  the  mono- 
and  di-alkylmalonamates.  Gi.  T.  M. 

Preparation  of  5 : 5-Dialkylbarbituric  Acid.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  170907). — The  5:5-di- 
alkylbarbituric  acids  are  obtained  from  the  corresponding  thio-deriv- 
atives  by  heating  these  with  solutions  of  the  salts  of  the  heavy  metals. 

Diethylthiobarbituric  acid,  when  boiled  for  twenty-four  to  forty- 
eight  hours  with  solutions  of  lead  acetate  or  copper  chloride,  yielded  a 
precipitate  of  the  metallic  sulphide,  and  the  diethyl  barbituric  acid  was 
then  isolated  on  concentrating  the  filtered  solution.  G.  T.  M. 


Preparation  of  5 : 5-Dialkylbarbituric  Acids.  Wilhelm 
Traube  (D.R.-P.  171992). — The  diurethane  derivatives  of  the  dialkyl- 
malonic  acids  are  produced  by  heating  the  dialkylmalonvl  chlorides 
with  urethanes:  CEt2(C0Cl)2  +  2NH2-C02Et  =  CEt2(C0-NH-C02Et)2 
-f  2HC1.  These  products,  when  heated  at  temperatures  varying  from 
80°  to  150°  with  metallic  alkyloxides,  either  alone  or  in  alcoholic  solu¬ 
tion,  are  readily  converted  into  dialkylbarbituric  acids  : 


CEt2(C0-NH-C02Et)2 


CEVCONH 

^CO-NH-CO 


For  example,  30  parts  of  diethylmalonylurethane,  when  heated  with 
7  to  20  parts  of  dry  sodium  ethoxide  for  one  or  two  hours  at  80 — 100° 
and  then  at  150°,  and  subsequently  treated  with  dilute  acid,  yield 
diethylbarbituric  acid  melting  at  191°.  G.  T.  M. 


Preparation  of  5 : 5-Dialkylbarbituric  Acids.  Wilhelm 
Traube  (D.R.-P.  172885,  172886.  Compare  this  vol.,  i,  538,  and  preced¬ 
ing  abstracts). — Instead  of  heating  the  dialkylmalonyldiurethanes  with 
metallic  alkyloxides,  the  conversion  of  these  substances  into  5  : 5-di- 
alkylbarbituric  acids  may  be  readily  effected  by  heating  with  alcoholic 
or  aqueous  alkali  hydroxides  or  with  concentrated  or  fuming  sulphuric 
acid.  This  transformation  may  likewise  be  carried  out  by  the  agency 
of  aqueous  or  alcoholic  ammonia  or  organic  bases. 

Diethylmalonyldiurethane  mixed  with  ordinary  concentrated  sul¬ 
phuric  acid  is  added  to  fuming  sulphuric  acid  and  heated  at  100°  for 
some  time.  On  pouring  the  solution  into  ice-cold  water,  5  : 5-diethyl- 
barbituric  acid  separates  as  an  oil  which  rapidly  solidifies.  This  acid 
is  also  formed  when  the  diurethane  is  boiled  with  alcoholic  potash, 
soda,  ammonia,  or  any  organic  base  such  as  guanidine,  pyridine,  or  an 
alkylamine.  G.  T.  M. 


Preparation  of  Guanyldietbylbarbituric  Acid.  Chemische 
Fabrik  von  Heyden  Aktien-Gesellschaft  (D.R.-P.  171147). — 

Guanyldiethylbarbituric  acid,  CO*\q-^  t^Q^>N*C(NH2)INH  or 

°UN3Et2-CO-NEK  UiN 

is  prepared  by  heating  together  ethyl  diethylmalonate  and  dicyano- 
diamidine  hydrochloride  in  alcoholic  sodium  ethoxide  and  slightly 
acidifying  the  solution  ;  when  crystallised  from  hot,  dilute  hydrochloric 
acid,  it  separates  in  well-defined  prisms.  Prolonged  boiling  with 
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mineral  acids  hydrolyses  the  guanyl  derivatives  to  diethylbarbituric 
acid.  The  condensation  may  also  be  effected  by  means  of  sodamide  or 
metallic  sodium.  G.  T.  M. 

Benziminazoles  and  their  Resolution.  Otto  Fischer  and 
Fritz  Limmer  (J.  p>r.  Chem.,  1906,  [ii],  74,  57 — 73.  Compare  Fischer 
and  Hess,  Abstr.,  1904,  i,  195  ;  Fischer,  this  vol.,  i,  539). — p -Chloro- 
dibenzylidene-o-phenylenediamine ,  C0H3Ci(N!CHPh).2,  formed  from 
y>-chloro-o-phenylenediamine  and  benzaldehyde  at  150 — 170°,  crystal¬ 
lises  in  colourless,  nodular  aggregates,  melts  at  about  168°,  and  on 
prolonged  heating  above  its  melting  point  yields  Q-chloro-2-phenyl- 

1  -benzyl 'benziminazole,  C 6 H 3 C 1  p h )  which  crystallises 

from  alcohol  in  white  needles  and  volatilises  at  about  225°.  The 
hydrochloride  forms  slender,  white  needles  ;  the  platinichloride  crys¬ 
tallises  in  short,  yellow  needles ;  the  nitrate  crystallises  in  long, 
colourless  prisms. 

p-Chlorodi-p-nitrobenzylidene-o-phenylenediamine ,  prepared  from  p- 
chloro-o-phenylenediamine  and  p-nitrobenzaldehyde,  crystallises  in  red 
leaflets,  melts  at  about  150°,  and  gradually  becomes  yellow,  forming 
§-chloro-2-p-nitrophenyl-\-p-nitroibenzylbenziminazole, 

C6H3C1<^^™>C  •  cgii4  •  no2, 

which  melts  at  235°. 

The  product  obtained  on  shaking  _p-chloro-o-phenylenediamine  with 
ethyl  acetoacetate  in  alcoholic  solution  crystallises  in  long,  white 
needles,  melts  at  140°,  forms  a  nitrobenzylidene  derivative  crystallising 
in  reddish-yellow  needles  and  melting  at  210°,  and  on  prolonged  heat¬ 
ing  above  its  melting  point  is  converted  into  ethyl  acetate  and  6 -cldoro- 

2-methylbenziminazole,  C6H8Cl<C^^^CMe,  which  melts  at  203°. 

p-Chlorodiphenylquinoxaline,  C20H13N2C1,  prepared  by  heating  a 
molecular  mixture  of  jp-chloro-o-phenylenediamine  and  benzil  at  100°, 
crystallises  in  colourless,  refracting  leaflets,  melts  at  130°,  and  gives 
a  red  coloration  with  concentrated  sulphuric  acid. 

p-Chloro-o-phenylenethiocarbamide,  C6H3C1<C^u^>CS,  prepared  by 

boiling  jo-chloro-o-phenylenediamine  with  a  concentrated  aqueous  solu¬ 
tion  of  ammonium  thiocyanate  and  a  small  quantity  of  hydrochloric 
acid  and  heating  the  product  at  130 — 150°,  crystallises  in  colourless 
needles,  melts  above  270°,  is  almost  insoluble  in  water,  but  dissolves 
readily  in  alcohol,  and  has  a  bitter  taste. 

p-Chloro-o-phenylenecarbamide,  C6H3Cl<C^jj^CO,  obtained  by  heat¬ 
ing  jp-chloro-o-phenylenediamine  with  phosgene  in  toluene  solution, 
crystallises  in  small,  white  needles,  melts  above  270°,  and  has  a  bitter 
taste. 

p-Chloronitrodiacetyl-o-phenylenediamine ,  C10H10O4X3Cl,  is  prepared 
by  adding  jp-chlorodiacetyl-o-phenylenediamine,  which  melts  at  208° 
(201°  :  Ullmann  and  Mauthner,  Abstr.,  1904,  i,  192)  to  red,  fuming 
nitric  acid ;  it  crystallises  in  stellate  aggregates  of  needles,  softens  at 
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about  240°,  melts  and  decomposes  at  245°,  has  weak  basic  and  acid 
properties,  and  gives  a  deep  red  coloration  with  concentrated  alkali 
hydroxides. 

Y>-Chlorodibenzoyl-o-phenylenediamine,  C2rtTT1  r02N2Cl, formed  by  fusing 
the  o-diamine  with  benzoic  anhydride,  crystallises  in  soft,  silky  needles, 
melts  at  230°,  and  is  insoluble  in  dilute  acids  or  alkali  hydroxides. 
p-CJdoronitrodibenzoyl-o-phenylenediamine,  prepared  by  the  action  of 
fuming  nitric  acid  on  the  preceding  substance,  crystallises  in  nodular 
aggregates  of  almost  colourless  needles,  melts  at  209 — 210°,  dissolves 
in  concentrated  hydrochloric  or  sulphuric  acid,  and  with  concentrated 
potassium  hydroxide  gives  a  red  coloration,  becoming  yellow  on  exposure 
to  air. 

6-Chloronitrobenziminazole,  NQ2,CfiH2Cl<C"S  prepared  by 

dissolving  6-chlorobenziminazole  (Fischer,  Abstr.,  1904,  i,  349)  in  red, 
fuming  nitric  and  concentrated  sulphuric  acids,  crystallises  in  small, 
slightly  yellow  needles,  melts  at  180 — 181°,  and  is  readily  soluble  in 
cold  aqueous  alkali  hydroxides  or  ammonia,  mineral  acids,  glacial  acetic 
acid,  or  hot  alcohol.  When  heated  with  methyl  iodide  and  methyl 
alcohol  in  a  sealed  tube  at  110°,  it  yields  the  quaternary  iodide, 

N02-C„H201<^^>CH,  which  crystallises  in  yellow  prisms,  and 

the  periodide ,  C9H902N3C1I3,  which  is  obtained  in  blue,  glistening 
prisms,  and  loses  I2  when  boiled  with  water,  or  more  quickly  when 
treated  with  sulphur  dioxide  or  aqueous  alkali  hydroxides.  6-Chloro - 

nitro- 1  :  3 -dime  thy  Ibenziminazolol,  N02*C6H2C1<^^-^^>CH,0H,  pre¬ 
pared  by  heating  the  quaternary  iodide  with  an  aqueous  alkali  hydr¬ 
oxide,  crystallises  from  alcohol  in  yellow  leaflets,  becomes  brown  at 
about  190°,  melts  and  decomposes  at  about  215°,  and  is  moderately 
soluble  in  hot  water.  p-Chloronitrodimethyl-o-phenylenediamine, 
C8H]0O2FT3Cl,  obtained  on  boiling  the  carbinol  with  alcoholic  potassium 
hydroxide  for  half  an  hour,  crystallises  in  red  prisms,  melts  at  220°, 
forms  a  yellow  ferrichloride  and  a  hydrochloride  crystallising  in  slender, 
yellow  needles,  regenerates  the  benziminazolol  when  boiled  with  con¬ 
centrated  formic  acid,  and  yields  6-chloronitro-l  :  2  :  3-trimetliyl- 
benziminazole  when  boiled  with  glacial  acetic  acid  and  acetic 
anhydride. 

Q-Chloronitro-2-methylbenziminazole,  N02*C6H2C1<^  Pre¬ 

pared  by  heating  £>-chloronitrodiaeetyl-0-phenylenediamine  with  con¬ 
centrated  hydrochloric  acid  on  the  water-bath,  or  by  nitrating 
6-chloro-2-methylbenziminazole,  crystallises  from  dilute  alcohol  in 
almost  colourless  needles,  melts  at  210°,  and  is  readily  soluble  in 
aqueous  alkali  hydroxides,  ammonia,  glacial  acetic  acid,  or  alcohol. 
The  aurichloride  forms  large,  golden  prisms,  the  platinichloride,  long, 
light-yellow  needles,  and  the  picrate,  long,  yellow  prisms  melting 
at  221°. 

6-Chloronitro-l  :  2  : 3 -trimethylbenziminazolium  iodide, 
C10HnO2N3ClI, 

formed  together  with  the  brown,  crystalline  periodide  when  6-chloro- 
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nitro-2-methylbenziminazole  is  heated  with  methyl  iodide  and  methyl 
alcohol  at  110°  under  pressure,  crystallises  in  long,  yellow  needles 
and  melts  at  263°.  3-Chloronitro-l  :  2  :  3-trimethylbenziminazolol, 

!Sr02,Ct;H2Cl<C^£®^>CMe,0H,  prepared  by  gently  heating  the 

quaternary  iodide  with  aqueous  potassium  hydroxide,  crystallises 
from  hot  alcohol  in  glistening,  yellow  leaflets,  becomes  brown  at 
about  190°,  melts  at  about  205°,  and  when  boiled  with  alcoholic 
potassium  hydroxide  is  hydrolysed,  yielding  acetic  acid  and  p-chloro- 
nitrodimethyl-o-phenylenediamine. 

6-Chloro-2-phenylbenziminazole,  C6H3Cl<C^^^0Ph,  prepared  by 

heating  jt)-chlorodibenzoyl-0-phenylenediamine  with  concentrated  hydro¬ 
chloric  acid  at  160°  under  pressure,  crystallises  in  glistening,  colour¬ 
less  leaflets,  melts  at  210°,  and  is  readily  soluble  in  alcohol,  hot  ether, 
chloroform,  or  hot  aqueous  alkali  hydroxides. 

The  quaternary  iodide,  C6H3Cl<^^^^^CPh,  forms  glistening 

leaflets,  melts  at  263°,  and  when  boiled  with  aqueous  or  alcoholic 
potassium  hydroxide  is  converted  into  the  carbinol, 

C«HsCl<™®>CPh-OH, 

which  crystallises  from  dilute  alcohol  in  colourless,  quadratic  prisms, 
melts  at  140°,  and  is  only  slightly  hydrolysed  by  boiling  alcoholic 
potassium  hydroxide. 

§-Chloronitro-2-phenylbenziminazole,  C13U802N3C1,  prepared  from 
^j-chloronitrodibenzoyl-o-phenyldiamine  or  by  nitration  of  6-chloro-2- 
phenylbenziminazole,  crystallises  in  yellow  needles,  melts  at  255°,  and 
is  readily  soluble  in  hot  alcohol,  glacial  acetic  acid,  or  aqueous  alkali 
hydroxides  or  ammonia.  Q-Chloro-2-phenyl-\  :  3 -dimethylbenzimin- 
azolium  iodide  crystallises  in  colourless  needles  and  melts  at  265 — 266°. 
The  carbinol,  C15H1403N3C1,  crystallises  in  glistening,  golden  leaflets, 
melts  at  188°,  and  on  prolonged  boiling  with  alcoholic  potassium 
hydroxide  yields  benzoic  acid  and  p-chloronitrodimethyl-o-phenylene- 
diamine. 

Huebner’s  nitrophenylbenziminazole  (Abstr.,  1881,  1131)  is  6-nitro- 

2-phenylbenziminazole,  N  02  •  C6H3<^__-^^>CPh,  as  on  methylation 

it  yields  a  quaternary  iodide,  C15H1402N3I,  which  crystallises  in 
stellate  groups  of  needles,  melts  at  249°,  and  when  boiled  with 
alcoholic  potassium  hydroxide  is  converted  into  Q-nilro-2-phenyl- 

NMe^^'^  1  this  crystal¬ 
lises  in  golden  leaflets,  melts  at  192°,  and  on  hydrolysis  yields  benzoic 
acid  and  m-nitrodimethyl-o-phenylenediamine, 

2 -o-Nitrophenyl- 1  :  3-dimethylbenziminazolium  iodide,  C15H1402N3I, 
prepared  from  2-o-nitrophenylbenziminazole,  crystallising  in  colourless 
prisms  (brown  leaflets  :  Walther  and  Pulawski,  Abstr.,  1899,  i,  639), 
crystallises  in  red,  dichroic  octahedra,  forms  a  yellow  powder  when 
pulverised,  melts  above  280°,  and  when  warmed  with  aqueous 
potassium  hydroxide  forms  the  carbinol.  This  crystallises  in  large, 
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orange  prisms,  melts  at  210°,  and  yields  only  traces  of  s-dimethyl-o- 
phenylenediamine  on  prolonged  boiling  with  alcoholic  potassium 
hydroxide. 

'2-m.- NitropJtenyl- 1  :  3-dimethylbenziminazolium  iodide  crystallises  in 
flat,  yellow  needles  and  melts  at  high  temperatures.  2-m -Nitro- 
phenyl-\  :  3-dimethylbenziminazolol,  C15H1503N3,  crystallises  in  yellow 
needles,  melts  at  167°,  and  is  hydrolysed  to  only  a  slight  extent  when 
boiled  with  alcoholic  potassium  hydroxide  for  several  hours. 

2-p-Nitrophenylbenziminazole  melts  at  210°  (compare  Walther  and 
Pulawski,  loc.  cit.)  ;  the  quaternary  iodide  formed  by  heating  with 
methyl  iodide  crystallises  in  long,  yellow  needles,  melts  above  270°, 
and  when  treated  with  an  alkali  hydroxide  yields  ‘2-\>-nitrophenyl-\  :  3- 
dimethylbenziminazolol,  which  crystallises  in  yellow  prisms  and  melts 
at  140°. 

The  yellow  quaternary  iodides  described  above  form  colourless 
aqueous  solutions.  G.  Y. 

Some  Benziminazoles  from  4  :  2-Nitroaminodiphenylamine. 
Reinhold  von  Walther  and  Alex.  Kessler  (./.  pr.  Chem.,  1906,  [ii], 
74,  188—206,  241—248.  Compare  Abstr.,  1904,  i,  348).— The 
hydrochloride  of  5 -nitro  1  -  phenyl-2  -  methyl  benzi  in  i  nazol  e  crystallises  in 
glistening  leaflets  and  melts  at  228°  ;  the  picrcite, 
C14Hu02N3,CeH307N3, 

forms  yellow  needles  and  does  not  melt  at  270°;  the  methiodide, 

£TPk - 

no2-c6h3<.  crystallises  in  yellow  prisms  and  com¬ 

mences  to  decompose  at  270°.  §-Nitro-\-plienyl-2  :  3 -dimethylbenzimin- 
azolol,  N02*C6  1  prepared  by  heating  the  methiodide 

with  aqueous  sodium  hydroxide,  crystallises  from  benzene  in  yellow 
needles,  melts  at  206°,  and  is  not  hydrolysed  by  boiling  alcoholic 
potassium  hydroxide. 

5  -  Amino-1- phenyl-2-methylbenziminazole,  NH2,C3U3<^__^>CMe, 

prepared  by  reduction  of  the  5-nitro-compound  by  means  of  alcoholic 
ammonium  sulphide  at  120°  under  pressure,  crystallises  from  a  mixture 
of  ethyl  acetate  and  light  petroleum  in  yellowish-brown' needles,  melts 
at  145  — 147°,  and  is  a  strong  base  dissolving  readily  in  dilute  acids. 
The  pier  ate,  C14H13N3,C6H307N3,  melts  at  195°;  the  platinichloride 
forms  yellow  needles  and  is  unstable.  The  acetyl  derivative, 
NHAc*C7N2H3PhMe,  crystallises  in  white  needles  and  melts  at 
229 — 230°.  The  fiewzenecoso-derivative,  NPhiN'NH'C7N2H3PhMe, 
formed  by  adding  a  freshly-prepared  solution  of  diazobenzene  chloride 
and  sodium  acetate  to  the  amine  in  cooled  hydrochloric  acid  solu¬ 
tion,  crystallises  in  yellowish-red  needles,  melts  at  184 — 185°,  is 
insoluble  in  aqueous  sodium  hydroxide,  evolves  nitrogen  when  heated 
with  hydrochloric  acid,  and  decomposes  on  prolonged  heating  with 
alcohol. 

The  p -nitrobenzylidene  derivative, 

NQ2-C6HpCH:N-C6H3<N  P^>CMe. 


ORGANIC  CHEMISTRY. 


899 


formed  by  boiling  the  amine  with  jMnitrobenzaldehyde  in  alcoholic 
solution  in  a  reflux  apparatus,  crystallises  in  yellow  needles  and  melts 
at  240°.  The  o -nitrobenzylidem  derivative,  C21H1602N4,  crystallises 
from  alcohol  in  green  needles  and  melts  at  153 — 155°. 

When  heated  with  resorcinol  at  175°,  5-amino-l-phenyl-2-methyl- 
benziminazole  forms  an  additive,  compound,  C14H,3N3,C6H4(OH)2, 
which  crystallises  from  dilute  alcohol  in  silver-grey  needles  and  melts 
at  197°.  The  thiocarbamide ,  CS(NH*07KoH3PhMe)2,  prepared  by 
heating  the  amine  with  carbon  disulphide  and  a  small  quantity  of 
flowers  of  sulphur  in  alcoholic  solution  in  a  sealed  tube  at  100°, 
crystallises  from  dilute  alcohol  in  white  needles,  sinters  at  130°,  and 
melts  and  decomposes  at  141°.  5-Phenylcarbamido-\-phenyl-2-methyl- 
benziminazole,  NHPh'CO’NH'CfNjjHgPhMe,  formed  by  the  action  of 
phenylcarbimide  on  the  amine  in  ethereal  solution,  crystallises  from 
alcohol  and  melts  and  decomposes  at  140 — 143°. 

4;-Nitro-2 -formylaminodiphenylamine,  C II 0,NH,C6H3(N 02)*NHPh, 
prepared  by  the  action  of  anhydrous  formic  acid  on  4-nitro-2-amino- 
diphenylamine  at  the  ordinary  temperature,  crystallises  from  alcohol 
in  golden  needles,  melts  at  182°,  and  gives  a  characteristic  deep  violet 
coloration  with  concentrated  sulphuric  acid.  When  heated  with  40 
per  cent,  sulphuric  acid  on  the  water-bath,  4-nitro-2-formylamino- 
diphenylamine  yields  hydrated  5-nitro-l-phenylbenziminazole, 

NO!-O6H3<^>0H,2H2O 


(compare  Reissert  and  Goll,  Abstr.,  1905,  i,  247),  which  crystallises 
in  colourless  needles  and  melts  at  1 34° ;  the  anhydrous  benziminazole 
obtained  by  heating  the  hydrated  substance  on  the  water-bath,  or  re¬ 
crystallising  it  from  alcohol,  or  by  heating  4-nitro-2-aminodiphenyl- 
amine  with  an  excess  of  ethyl-o-formate  in  a  reflux  apparatus  on  the 
water-bath,  or  by  heating  4-nitro-2-formylaminodiphenylamine  with 
hydrochloric  acid,  crystallises  in  colourless  needles  and  melts  at  156°. 
The  nitrate,  C13H902N3,HN03,  crystallises  in  white  needles,  melts  at 
205°,  and  is  sparingly  soluble  ;  the  platinickloride, 
(C13H902N3)2,H2PtCl6, 

forms  yellow  needles;  the  melhiodide,  N02 

crystallises  in  stout,  yellow  needles  and  commences  to  melt  and 
decompose  at  245°. 

5-JYilro-l-phenyl-d-melhylbenziminazolol, 


no2-c6hs<^>ch-oh, 

obtained  by  treating  the  methiodide  with  sodium  hydroxide  in  cooled 
aqueous  solution,  crystallises  in  yellow  needles  and  melts  at  200°. 
When  heated  with  alcoholic  potassium  hydroxide,  the  methiodide  is 
hydrolysed,  forming  4-nitro-2-methylaminodiphenylamine, 
NOa-C6H8(NflMe)-NHPh, 

which  crystallises  from  alcohol,  is  yellow,  and  melts  at  155 — 156°.  It 
is  converted  by  boiling  with  acetic  anhydride  in  glacial  acetic  solution 
into  5-nitro-l -phenyl-2  :  3-dimethylbenziminazolol,  melting  at  206°. 

When  heated  with  concentrated  hydrochloric  acid  at  150°,  4-nitro-2- 
benzoylaminodiphenylamine,  prepared  by  boiling  4-nitro-2-aminodi- 
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phenylamine  with  benzoic  anhydride  in  alcoholic  solution  (compare 
Muttelet,  Abstr.,  1898,  i,  412),  is  converted  into  the  insoluble  hydro¬ 
chloride  of  5-nitro-l  :  2-diphenylbenziminazole,  C19H1302TST3,HC1,  which 
crystallises  in  silvery  needles  melting  at  236° ;  the  base  melting  at 
181 — 182°  is  formed  when  4-nitro-2-benzoylaminodiphenylamine  is 
heated  with  dilute  sulphuric  acid  at  100°  and  treated  with  concentrated 
sulphuric  acid,  or  when  4-nitro-2-aminodiphenylamine  is  heated  with 
benzoic  anhydride  at  180°.  The  methiodide, 

N02,C6H8<C^^yjej^CHPh, 

crystallises  from  methyl  alcohol  in  yellow  needles,  commences  to  melt 
and  decompose  at  260°,  and  when  treated  with  potassium  hydroxide  in 
hot  methyl-alcoholic  solution  yields  the  yellow  carbinol  (?)  melting  at 
190°,  and,  on  further  heating,  4-nitro-2-aminodiphenylamine. 

5-Amino-l  :  2-diphenylbenziminazole,  prepared  by  reduction  of 
the  5-nitro-base  with  zinc  dust  and  alcoholic  hydrogen  chloride,  forms 

NPh\ 

an  acetyl  derivative,  NHAc'C6H3<^ _ ^^CPh,  which  crystallises  in 

glistening  needles  and  melts  at  254°.  G.  Y. 

[Hydroxynaphthiminazoles  and  their  Azo-derivatives.] 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  172319). — The 
hydroxynaphtliiminazoles  having  the  general  formula 


where  B-  and  K1  are  either  hydrogen  atoms  or  aliphatic  or  aromatic 
groups,  are  produced  by  the  action  of  aldehydes  or  mixtures  in  molecular 
proportion  of  aldehydes  and  ketones,  or  of  acid  anhydrides  or  chlorides, 
on  5-hydroxy-l  :  2-naphthylenediamine-7-sulphonic  acid.  When  acid 
anhydrides  or  chlorides  are  employed,  the  acyl  derivative  first  obtained 
is  heated  with  acids,  when  the  iminazole  ring  is  formed. 

{ i-Methyl-1  :  2-naphthiminazole-5-hydroxy-7-sulphonic  acid  is  prepared 
by  treating  a  neutral  solution  of  5-hydroxy-l  :  2-naphthylenediamine- 
7-sulphonic  acid  with  acetic  anhydride.  When  the  solution  no  longer 
gives  a  coloration  with  sodium  nitrite,  it  is  heated  to  boiling  and  finally 
cooled,  when  the  new  compound  crystallises  out.  By  replacing  acetic 
anhydride  by  benzoyl  or  j9-nitro  benzoyl  chloride  in  the  foregoing  con¬ 
densation,  5 -hydroxy- jx-phenyl- 1  :  2-naphthiviinazole-7-sulphonic  acid  and 
the  corresponding  p -nitroplienyl  derivative  are  produced. 

Phthalic  anhydride  may  likewise  be  employed  when  p-carboxyphenyl- 
1  :  2-naphthiminazole-5-hydroxy-7-svdphonic  acid  is  formed. 

G.  T.  ’M. 

Molecular  Weight  of  Indigotin.  Ernst  Beckmann  and  Werner 
Gabel  (. Ber .,  1906,  39,  2611 — 2618). — The  authors  have  extended  the 
experiments  of  Yaubel  (Abstr.,  1901,  i,  714;  1902,  i,  542)  on  the 
molecular  weight  of  indigotin.  Whilst  Vaubel  found,  by  the  cryoscopic 
method  with  phenol  and  y>-toluidine  respectively,  a  molecular  weight  for 
indigotin  corresponding  with  twice  the  value  demanded  by  the  Baeyer 
formula,  the  ebullioscopic  determinations  now  quoted  by  the  authors 
gave  values  corresponding  with  the  single  formula.  The  solvents  used 
were  quinoline,  aniline,  phenol,  and  jt?-toluidine. 
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The  molecular  rises  of  the  boiling  point  of  phenol  and  ^-toluidine 
respectively  were  redetermined  and  found  to  be  34'40°  and  41 '40°. 

Cryoscopic  measurements  with  aniline  and  with  phenol  gave  values 
corresponding  with  the  single  formula.  Whilst  the  authors’  results 
with  phenol  are  at  variance  with  Yaubel’s,  the  results  with  jo-toluidine 
agree.  A  •  McK. 

Molecular  Weight  of  Indigotin.  Hermann  Wichelhaus  (Ber., 
1906,  39,  3298.  Compare  Beckmann  and  Gabel,  preceding  abstract). — 
The  author  draws  attention  to  his  determination  of  the  molecular 
weight  of  a-naphthaleneindigo  (Abstr.,  1894,  i,  42).  G.  Y. 

Reduction  of  Cyclic  Amine-ones.  I.  Preparation  of  Acridine 
from  Acridone.  Herman  Decker  and  Georges  Dunant  (Ber.,  1906, 
39,  2720 — 2722). — When  reduced  with  zinc  and  acetic  acid,  10-metbyl- 
acridone  yields  a  mixture  of  a  diacridyl  derivative, 

/Cch4X  /0.h4X 

OH-NMef- - ~^C-Cf - -^NMe‘OH, 

\c6h/  \c6h/ 

methylacridonium  hydroxide,  and  methyldihydroacridine.  The  last  is 
readily  oxidised  by  2  per  cent,  nitric  acid  to  a  methylacridonium  nitrate. 

As  the  acridonium  salts  are  readily  converted  into  acridine  and 
methyl  esters,  these  processes  afford  a  convenient  method  for  trans¬ 
forming  acridone  into  acridine.  J.  J.  S. 

Action  of  Imino-ethers  on  Amino-esters.  Hermann  Finger 
and  L.  Schupp  (J.  pr.  Chem .,  1906,  [ii],  74,  154). — 4-Keto-2-phenyl- 
1  : 4-dihydroquinazoline,  melting  at  241°,  is  formed  when  a  molecular 
mixture  of  benziminoethyl  ether  and  methyl  anthranilate  is  heated. 

Imino-ethers  condense  in  the  same  manner  with  a-  and  fi- amino- 
esters  of  the  fatty  series.  G.  Y. 

Diacridines.  Carlo  Baezner  [in  part  with  J.  Gueorguieff  and 
August  Gardiol]  (Ber.,  1906,  39,  2650 — 2653.  Compare  this  voh, 
i,  699,  887). — In  the  preparation  of  hydroxynaphthacridines  by  the 
reduction  of  o-nitrobenzyl  chlorides  with  stannous  chloride  in  the 
presence  of  dihydroxynaphthalenes,  substances  were  obtained  as  by¬ 
products  which  were  insoluble  in  alkali.  These  products  became  the 
main  products  of  the  action  when  the  nitro-compound  was  used  in  the 
proportion  of  2  mols.  to  1  mol.  of  naphthol. 

3' :  3" -Diamino-2  : 1-naphthalenediacridine,  C24Hir)N4,  is  obtained 
from  o-p-dinitrobenzyl  chloride  and  2 :7-dihydroxynaphthalene,  whilst  3'- 
amino-7-hydroxy-l  :2-phenonaphthacridine  is  also  obtained.  The  former 
separates  from  nitrobenzene  in  yellowish-red  needles  and  decomposes 
at  360°.  Its  salts  with  mineral  acids  are  highly  coloured.  Its  diacetyl 
derivative  separates  from  nitrobenzene  in  yellow  needles  and  melts  at 
240—245°. 

3' :  3” -Diamino-2  :  3-naphthalenediacruline,  C04H](.04,  obtained  from 
0-/>-dmitrobenzyl  chloride  and  2  :  3-diliydroxynaphthalene,  separates 
from  xylene  in  greyish-yellow  needles.  Its  solution  in  concentrated 
sulphuric  acid  is  yellow  and  exhibits  bluish-green  fluorescence.  Its 
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hydrochloride  separates  from  dilute  hydrochloric  acid  in  violet-red 
crystals. 

The  reduction  of  o-nitrobenzyl  chloride  in  presence  of  2  :  7-dihydroxy- 
naphtlialene  yielded,  in  addition  to  7-hydroxy-l  :  2-phenonaphthacridine, 
a  product  insoluble  in  alkali  but  partly  soluble  in  xylene.  From  the 
xylene  solution  a  compound  C04HlsON2  was  isolated ;  it  melted  at 
123—125°.  '  “  A.  McK. 


Action  of  Amines  on  Camphoroxalic  Acid.  J.  Bishop  Tingle 
and  Ciiaiiles  J.  Robinson  ( Amer .  Chem.  J 1906,  36,  223 — 290). — 
By  the  action  of  semicarbazide  on  camphoroxalic  acid,  J.  B.  and  A. 
Tingle  (Abstr.,  1900,  i,  302)  obtained  a  product  which  seemed  to 
consist  of  two  isomeric  compounds  of  the  composition 

c:c(co2h)-nh-nh-co-nh2 


which  melted  at  218°  and  209 — 210°  respectively.  Tingle  and  Hoff¬ 
man  (Abstr.,  1905,  i,  800)  obtained  a  similar  compound  which  they 
termed  semiearbazidocamphoformeneaminecarboxylic  acid,  which  on 
crystallisation  from  alcohol  melted  at  200°,  but  when  crystallised  from 
glacial  acetic  acid  melted  at  209 — 210°.  These  experiments  have  been 
repeated  and  the  apparently  isomeric  substances  have  been  proved  to 
be  identical,  the  differences  observed  in  the  melting  point  being  due 
to  differences  in  the  rate  of  heating.  When  camphoroxalic  acid  is 
heated  with  semicarbazide  at  125°  under  pressure,  hydrazodicarbamide 
and  camphylpyrazolecarboxylic  acid  are  obtained.  The  same  com¬ 
pounds,  together  with  camphyl-3-keto-l  :  2  :  4-heptatriazine,  are  pro¬ 
duced  when  carbamylcamphoformeneaminecarboxylic  acid  (semi- 
carbazidocamphoformeneaminecarboxylic  acid)  is  heated  at  its  meltiDg 
point  for  twenty  minutes. 


C - C'CO  H 

Camphylpyrazolecarboxylic  acid,  ^  2  ,  forms  stout, 

colourless,  prismatic  crystals,  melts  at  255 — 258°,  and  is  soluble  in 
alcohol  or  acetone  and  slightly  so  in  hot  water.  On  fusion,  it  is  con- 


OCH. 


verted  into  camphylpyrazole,  CsHh<^JJ  which  remains  un 


melted  at  288°. 

CTCH-NH 

Gamphyl-3-keto- 1  :  2  :  4 -heptatriazine,  OgHu<^  * _ T  ^>NH,  crys- 

J  O - hi  "OO 

tallises  from  alcohol  in  small,  yellow  prisms,  melts  at  305 — 306°,  and 
is  sparingly  soluble  in  ether,  acetone,  benzene,  or  light  petroleum. 

Ethyl  carbamylcamphoformeneaminecarboxylate  (J.  B.  Tingle  and  A. 
Tingle,  loc.  cit.)  melts  at  191°,  but  the  melting  point  varies  with  the  rate 
of  heating.  If  the  ester  is  left  in  contact  with  the  alcoholic  hydrogen 
chloride  solution  in  which  it  was  produced,  it  undergoes  decomposition 
with  formation  of  ethyl  camphylpyrazolecarboxylate,  which  crystallises 
from  light  petroleum  in  large,  hemimorphic,  monoclinic  prisms  and 
melts  at  91 — 92°:  its  hydrochloride  softens  at  151°  and  melts  at 
156°. 

When  an  alcoholic  solution  of  camphoroxalic  acid  and  carbamide  is 
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heated  under  pressure  at  135°,  formamidylcampho/ormeneaminecarb- 

oxylic  acid,  C8H]4<^q  i  ,  is  produced,  which 

melts  and  decomposes  at  192 — 194°  and  is  readily  soluble  in  alcohol 
and  sparingly  so  in  acetone,  ethyl  acetate,  or  chloroform. 

Methylcarbamide  reacts  with  camphoroxalic  acid  with  formation  of 
2-keto-k  :5-camphyl-\-methylpyrimidine-Q-carboxylic  acid, 

c:c(co2ii) 

C8H14<^i  ;  N - C0>- 

which  crystallises  in  long,  pale  yellow  prisms,  melts  at  154°,  and  dis¬ 
solves  readily  in  ether,  acetone,  chloroform,  or  hot  alcohol. 

By  the  interaction  of  s-dimethylcarbamide  and  camphoroxalic  acid, 
a  small  quantity  of  a  substance  melting  at  104 — 105°  is  obtained, 
together  with  a  larger  amount  of  viethylcamphofonneneaminecarboxylic 

acid ,  C8ni4<?^C°2H)  which  crystallises  in  long,  colourless, 


prismatic  needles,  melts  at  77 — 78°,  and  is  very  soluble  in  the  usual 
organic  solvents.  Attempts  were  made  to  obtain  condensation  pro¬ 
ducts  of  camphoroxalic  acid  and  as-dimethylcarbamide,  but  without 
success. 

Camphoroxalic  acid  reacts  with  a  solution  of  hydrazine  in  methyl 
alcohol  at  the  ordinary  temperature  with  formation  of  hydrazine 
camphoroxalate,  biscamphoformeneaminecarboxylic  acid,  and  camphyl- 
pyrazolecarboxylic  acid.  Hydrazine  camphoroxalate,  N2H4,2C12H1604, 
is  a  pale  yellow  salt  which  begins  to  decompose  at  186°  and  is  com¬ 
pletely  melted  at  245°. 

Biscamphoformeneaminecarboxylic  acid, 

n2h2[c(co2h):c<V°HiJ^, 

crystallises  in  long,  slender,  pale  yellow  needles  with  2  mols.  of  methyl 
alcohol,  which  it  loses  at  100°  and  becomes  deep  yellow ;  on  further 
heating  it  begins  to  decompose  at  137°,  and  is  not  completely  melted 
at  155°.  When  the  acid  is  heated  at  150  — 155°,  carbon  dioxide  is 
evolved  and  a  product  is  obtained  from  which  the  following  three 
substances  were  isolated.  (1)  A  compound,  C24H30O(;N2,  which  crys¬ 
tallises  in  clusters  of  pale  yellow  needles,  melts  at  222 — 223°  and  has 
acid  properties.  (2)  A  compound,  isomeric  with  the  preceding  sub¬ 
stance,  which  has  a  dull  yellow  colour  and  melts  at  232° ;  solutions  of 
this  compound  gradually  turn  red  and  deposit  red  crystals  which 
also  melt  at  about  232°.  (3)  A  compound,  C24H20O5N2,  which  crys¬ 

tallises  in  light  yellow  prisms  and  melts  at  221°. 

When  phenylhydrazine  (2  mols.)  is  added  to  camphoroxalic  acid 
(1  mol.)  in  chloroform  solution,  the  additive  compound, 
n  .CH-C(0H)(C09H)-NH-NHPh 

’“Aio 


is  produced,  which  crystallises  in  slender,  yellow  needles,  melts  at  120°, 
and  is  very  stable.  If  the  compound  is  fused  or  boiled  with  alcohol, 
it  is  converted  into  camphylphenylpyrazolecarboxylic  acid  (Abstr., 
1897,  i,  484),  which  melts  at  196°  and  crystallises  with  1  mol.  of 
alcohol. 
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By  the  action  of  jo-bromophenyl hydrazine  on  camphoroxalic  acid, 
there  are  produced  (1)  an  additive  comporind , 

,CH'C(OH)(CO2H)-NH-NH-C0H4Br 
'CO 


cshI4<, 


which  crystallises  in  slender,  yellow  needles,  melts  at  149°,  and  is  very 

stable,  and  (2)  a  compound ,  ClsH21O3N0Br,  which  melts  at  172°. 

When  either  of  these  substances  is  fused,  camphyl-p-bromophenyl- 

r  7  7-  n-rx  - C(CO 

pyrazolecarboxylic  acid ,  C8H14<m  ^ ^ 

crystallises  from  benzene  in  clusters  of  minute,  colourless  needles  and 
melts  at  215°;  the  ethyl  ester  separates  from  acetone  in  triclinic 
crystals,  melts  at  149°,  and,  unlike  ethyl  camphylpyrazolecarboxylate, 
does  not  possess  basic  properties.  When  this  acid  is  heated  at  its 
melting  point,  carbon  dioxide  is  evolved,  and  a  compound,  probably 


2H)>k 

,  is  produced  which 

Br) 


camphyl-ip-broniophenylpyrazole,  CgH14<^n  x^>lST,  is  obtained, 

which  is  very  soluble  in  the  ordinary  organic  solvents  and,  on 
evaporating  its  solutions,  remains  as  a  gummy  mass. 

On  investigating  the  hydration  product  of  camphoroxalic  acid 
(Abstr.,  1898,  i,  443),  evidence  was  obtained  that  the  water  is  not 
present  as  water  of  crystallisation.  The  hydration  product  reacts  with 
aniline  and  with  semicarbazide  with  formation  of  substances  identical 
with  those  obtained  from  the  acid  itself.  With  hydroxylamine,  the 
hydration  product  yields  a  substance  which  melts  at  181 — 182°. 

A  table  is  given  showing  the  relations  between  the  various  deriv¬ 
atives  of  camphoroxalic  acid  which  have  been  obtained  by  the  action  of 
amines,  and  a  summary  is  made  of  the  various  facts  which  support  the 
conclusion  that  camphoroxalic  acid  has  the  keto-enolic  structure  repre¬ 
sented  by  the  formula  C8HJ4<^  C02H  jy  Q, 

GO 


Preparation  of  Pyrazoles  from  Anthraquinone  Derivatives. 
Farbenfabriken  voem.  Frikdr.  Bayer  A  Co.  (i).B.-P.  171293). — The 

7  ,  .  .  CH  :CH-C-CO-C-C(OH):CH  .  ,  , 

pyrazole  derivative,  nH-CH.{J.c_y.c  — —  1S  Produced  by  heat" 

V 

N - NH 

ing  4-hydrazino-l-hydroxyanthraquinone  hydrochloride  with  aniline 
and  aniline  hydrochloride  at  170—180°.  At  first  a  molecular  com¬ 
pound  of  the  substance  with  aniline  is  obtained,  but  the  base  is 
removed  on  washing  with  solvents.  This  pyrazole  derivative  dissolves 
in  concentrated  sulphuric  acid  or  aqueous  sodium  hydroxide  to  a 
yellow  solution  having  an  intense  green  fluorescence. 

N - NH 

ch:ch - C-C-C*C=CTT  . 

The  mon opyrasole  derivative.  6H;c(NH-NH2>-(J-CO-l>eH:CH’  1S 

prepared  by  boiling  a  slightly  acidified  aqueous  solution  of  dihydr- 
azinoanthraquinone  hydrochloride,  wThen  the  product  separates  in 
graphitic  crystals.  The  dipyrazole  derivative, 
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N - NH 

ch:ch-c-c-c-c=ch 

I  1 1  1 1  I 

ch:o—  c-c-c-chioh’ 

i  1 1 
NH— N 

is  formed  when  1  :  5-disulphohydrazinoanthraquinone  is  heated  at  140° 
with  3 — 5  per  cent,  hydrochloric  acid.  The  product  separates  as  its 
crystalline  hydrochloride,  and  the  base,  which,  when  first  set  free,  is 
amorphous,  gradually  assumes  a  crystalline  form  and  is  soluble  in 
dilute  aqueous  sodium  hydroxide  to  a  yellow  solution  with  a  green 
fluorescence.  Its  solution  in  concentrated  sulphuric  acid  is  colourless, 
but  has  an  iutense  blue  fluorescence.  G.  T.  M. 


Preparation  of  Azines  of  the  Anthraquinone  Series. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  170562). — The 
o-diamines  of  the  anthraquinone  series,  when  condensed  with  o-diketones, 
furnish  azines  having  the  valuable  property  of  dyeing  unmordanted 

mi  .  chich-c-co-c-chic-niochr  ,  .  , 

cotton.  Thea*m«,)l,H;CH.nco.ncH:(l;.N:i,_CH>CH,  obtained 


by  condensing  2 :3-diaminoanthraquinone  and  /3-naphthaquinone  in 
boiling  glacial  acetic  acid,  separates  in  needles  and  in  the  reducing 
vat  produces  yellow  shades  on  cotton.  Similar  azines  were  produced 
from  2  : 3-diaminoanthraquinone  with  phenanthraquinone,  /3-anthra- 
quinone,  and  the  oxidation  product  of  alizarin-blue.  1  :2-Diamino- 
anthraquinone  also  gives  rise  to  an  azine  with  /3-naphthaquinone, 
whilst  two  products  are  obtained  on  condensing  it  with  /3-anthra- 
quinone.  G.  T.  M. 


Constitution  of  fsoRosindone  and  Allied  Substances.  Her¬ 
man  Decker  and  August  Wurscii  ( Ber .,  1906,  39,  2653 — 2656). — 
The  inactivity  of  isorosindone  towards  magnesium  phenyl  bromide  is 
an  argument  in  favour  of  the  phenolbetaine  formula.  The  substance 
is  unimolecular  in  benzene  solution.  C.  S. 


1 -Amino-3  : 4-triazole  (A-Amino-/3/T-pyrrodiazole).  A  Con¬ 
tribution  to  the  Knowledge  of  the  so-called  “  iF-Dihydro- 
tetrazine  ”  (i.soBisdiazomethane,  Trimethinetriazoimide).  Carl 
Bulow  ( Ber .,  1906,  39,  2618—2622). — The  compound  described  by 
Curtius  and  Lang  as  trimethinetriazoimide  and  by  Hantzsch  and 

xNII-Nx 

Silberrad  as  dihydrotetrazine,  CH'%-^- ^-g^CH,  is  considered  by  the 


author  to  be  1 -amino-3  : 4-triazole,  NH9*N<^ 


CHIN 

CHIN* 


The  behaviour  of 


the  compound  was  not  in  satisfactory  accord  with  the  formulae  advanced 
by  previous  authors.  The  new  formula,  however,  is  not  contradictory 
to  the  fact  that  the  compound  yields  a  monoacetyl  derivative  only  and 
not  a  diacetyl  one,  since  it  would  be  expected  that  the  salts  formed 
would  undergo  hydrolysis.  Again,  the  formula  accords  with  the 
formation  of  a  1  :  3  : 4-triazole  by  the  action  of  nitrous  acid.  Further, 
the  formation  of  condensation  products  with  aldehydes  is  readily 
accounted  for. 
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0H-CMe:C‘C02Et 


A  direct  proof  that  the  so-called  dihydrotetrazine  is  in  reality 
l-amiuo-3  : 4-triazole  is  afforded  by  its  comportment  with  ethyl  di- 
acetylsuccinate  (compare  Biilow,  Abstr.,  1903,  i,  196;  Biilow  and 
Sautermeister,  Abstr.,  1904,  i,  690),  when  the  action  represented  by  the 

following  equation  takes  place  :  +  0H‘CMe*C‘C0-Et 

2  +n:ch'>  ^civie:c-co2Et‘ 

Ethyl  1  :  l-triazole-2  :  5 -dime thylpyrrole-3  :  4 -diccirboxylate,  prepared  in 
the  manner  indicated,  crystallises  from  water  in  needles  and  melts  at 
146—147°. 

It  follows  that  Hantzsch  and  Silberrad’s  A-dihydrotetrazinedi- 
carboxylic  acid,  C0oH*C<^j^^>(>C02H,  is  1 -amino-3  : 4-triazole- 

2  :  5 -carboxylic  acid, 


A.  McK. 


[^-Aminophenylnaphthyl-1  : 2- triazole-3  :  8-dieulphonic  Acid.] 
Aktien-Gesellsciiaft  fur  Anilin-Fabrikation  (D.R.-P.  170513). — 
p-Aminophenylnaphthyl-\  :  2-triazole-3  :  8 -disulphonic  acid, 

C10H4(HSO„)!<|>N-C#H4-NH!, 

is  obtained  by  successively  condensing  a-naphthylamine-3  :  8-sulphonic 
acid  with  diazotised  />-nitroaniline,  oxidising  the  azo-compound  thus 
formed  to  the  corresponding  nitrotriazole  derivative,  and  then  reducing 
the  nitro-group  with  acid  or  alkaline  reducing  agents. 

This  aminotriazolesulphonic  acid,  when  diazotised  and  combined 
with  /3-naphthol-3  :  6-disulphonic  acid,  furnishes  a  useful  violet,  lake¬ 
forming  azo-derivative.  G.  T.  M. 


Diazobenzene  Perchlorate  and  Phenylacridine  Perchlorate 
Daniel  Vorlander  ( Ber .,  1906,  39,  2713 — 2715). — 10-Phenylacridine 
dissolved  in  dilute  2 — 3  per  cent,  sulphuric  acid  gives  with  a  dilute 
solution  of  perchloric  acid  (1  in  100)  a  voluminous  precipitate  of  phenyl¬ 
acridine  perchlorate  consisting  of  slender,  yellow  needles.  With  a 
more  dilute  solution  (1  in  1000)  a  turbidity  is  first  produced,  and  then 
long,  yellow  needles  separate.  Chloric  and  hypochlorous  acids  do  not 
yield  precipitates  except  in  more  concentrated  solutions.  The  test  for 
perchloric  acid  is  not  conclusive,  since  a  few  acids,  nitric  acid  in 
particular,  form  sparingly  soluble  salts  of  phenylacridine. 

Diazobenzene  perchlorate,  C6H5*N2*C104,  separates  in  white  needles 
when  aniline  is  diazotised  in  perchloric  acid  solution,  or  when  a 
10  per  cent,  solution  of  diazobenzene  chloride  is  treated  with  per¬ 
chloric  acid.  It  explodes  even  in  the  wet  state,  but  remains  white  in 
the  cold  for  one  day. 

The  diazonium  perchlorates  obtained  from  ^-toluidine,  j9-nitroaniline, 
o-,  on-,  and  jc>-chloroaniline,  j9-bromoaniline,  o-,  on-,  and  ^-aminobenzoic 
acid,  o-  and  jo-anisidine,  and  benzidine  have  been  prepared.  The  para- 
compounds  are  the  least  unstable.  O.  S. 
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Diazonium  Perchlorates.  Karl  A.  Hofmann  and  H.  Arnoldi 
(Ber.,  1906,39,  3146 — 3148 ). — Dicizobenzene  perchlorate,  CGH5*N2*C104, 
prepared  by  diazotising  an  aqueous  solution  of  aniline  in  a  mixture  of 
hydrochloric  and  perchloric  acids,  is  sparingly  soluble  in  water  and  is 
a  very  violent  explosive.  Compounds  with  similar  explosive  properties 
were  obtained  from  o-toluidine,  jo-toluidine,  a-naphthylamine,  and 
/3-naphthylamine  respectively  A.  McK. 

Preparation  of  Diazo-oxynaphthalenesulphonic  Acids  and 
their  Anhydrides.  Anilinfarben-  &  Extract-fabriken  vorm. 
J.  R.  Geigy  (D.R.-P.  171024). — The  o-aminonaphthols  and  their 
sulphonic  acids  are  not  readily  diazotised  by  the  ordinary  process,  oxida¬ 
tion  occurs,  and  /3-naphthaquinone  derivatives  may  be  formed.  This 
result  occurs  to  some  extent  even  in  the  absence  of  mineral  acid,  and 
is  increased  on  warming  the  solution.  It  has  now  been  ascertained 
that  the  addition  of  a  comparatively  small  amount  of  a  cupric  salt 
renders  the  diazotisation  of  the  aminonaphtholsulphonic  acid  complete 
even  in  the  absence  of  mineral  acid,  and  at  the  same  time  reduces  the 
oxidising  action  to  a  minimum.  To  a  well-cooled  thin  paste  of  1-amino- 
/3-naphthol-4-sulphonic  acid  were  added  successively  cold  concentrated 
solutions  of  copper  sulphate  and  sodium  nitrite.  The  diazotisation 
proceeded  quite  smoothly,  the  product  being  soluble  and  yielding  an 
orange-yellow  solution  from  which  \-diazo-2-oxynaphthalene-k-sulphonic 
N 

acid,  HSO3'C10H5<^2,  separated  in  fine  yellow  needles  on  the  addition 

of  concentrated  hydrochloric  acid.  This  diazo -compound,  which  is  not 
explosive  when  dry,  combines  with  resorcinol  to  furnish  a  dark  violet 
azo  derivative. 

Barium-l-diazo-2-oxynaphthalene-Q-sul2)honate  was  obtained  as  a 
golden-yellow,  crystalline  precipitate  on  adding  successively  copper 
chloride,  sodium  nitrite,  hydrochloric  acid,  and  barium  chloride  to  a 
cold  aqueous  solution  of  l-amino-/3-naphthol-6-sulphonic  acid.  Barium 
\-diazo-2-oxy naphthalene-1  -sulphonate,  a  light  brown,  crystalline  sub¬ 
stance,  was  prepared  in  a  similar  manner. 

l-Diazo-2-oxynaphthalene-S-sulphonic  acid,  produced  from  the  cor¬ 
responding  l-amino-/3-naphthol-8-sulphonic  acid,  separates  in  colourless 
needles  with  a  silvery  lustre  ;  this  substance  condenses  with  the 
phenols  only  with  some  difficulty  ;  in  the  case  of  alkaline  resorcinol, 
the  solution  has  to  be  strongly  heated. 

The  diazo-oxides  of  the  l-amino-/3-naphtholdisul  phonic  acids  were 
also  prepared  through  the  agency  of  a  cupric  salt,  and  were  isolated 
either  as  alkali  or  barium  salts,  and  \-diazo-2-oxy naphthalene-2)  :  6  :  8- 
trisulphonic  acid  was  obtained  in  the  form  of  its  crystalline,  orange- 
yellow  acid  sodium  salt. 

In  some  cases  a  ferrous  salt  was  employed  instead  of  the  copper 
compound.  The  mono-,  di-,  and  tri-sulphonic  acids  of  2-amino- 
a-naphthol  were  also  diazotised  in  this  way,  and  were  usually  isolated 
in  the  form  of  the  crystalline,  yellow  sodium  salts.  The  patent  contains 
a  tabulated  description  of  seventeen  new  diazo-oxynaphthalene 
sulphonic  acids.  G.  T.  M. 
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Preparation  of  the  Anhydrides  of  l-Diazo-2-hydroxy-  and 
2-Diazo-l -hydroxy-naphthalenes.  Anilinfarben-  &  Extraot- 
fabr’iken  vorm.  J.  11.  Geigy  (D.R.-P.  172446.  Compare  preceding 
abstract).  —  l-Amino-/3-naphthol  and  2-amino-a-naphthol  can  both  be 
readily  diazotised  by  treating  the  aqueous  solutions  of  their  hydro¬ 
chlorides  with  a  dilute  solution  of  sodium  nitrite  and  copper  sulphate. 

l-Diazo-2-oxynaphthalene,  Gio^b^q2’  precipitated  in  yellow 

crystals  on  the  addition  of  sodium  chloride,  whilst  the  crude  2 -diazo- 
1  -oxy naphthalene  separates  in  yellowish-green  crystals  which  are  re¬ 
dissolved  in  the  solution  at  80°,  and  reprecipitated  in  yellow  crystals 
on  cooling.  These  compounds  are  very  sensitive  to  light,  darkening 
rapidly  even  in  diffused  daylight.  G.  T.  M. 

Azo-derivatives  of  3-Amino-5-acetylaminosalicylic  Acid. 

Leopold  Cassella  &  Co.  (D.R.-P,  170819). — 3- Amino-5- acetylamino- 
salicylic  acid,  O  H  •  C,.1I2(  N I42)  (N  IT  Ac)  •  C02H,  which  is  obtained  by 
successively  nitrating  and  reducing  acetyl-y>-aminosalicylic  acid,  yields 
on  diazotisation  a  sparingly  soluble  golden-yellow  diazo-dei'ivative, 

NH4c-C6H2(C02H)<gs, 

which  combines  with  the  sulphonic  acids  of  the  naphthols  and  di- 
hydroxynaphthalenes  to  furnish  a  series  of  valuable  mordant  dyeing 
colouring  matters.  G.  T.  M. 

^ara-Substituted  o-Nitrobenzaldehydes.  V.  Franz  Sachs  and 
Hermann  Kantokowicz  ( Ber .,  1906,  39,  2754 — 2762.  Compare 
Abstr.,  1902,  i,  377,  682  ;  1903,  i,  425  ;  1904,  i,  62,  506,  593;  1905, 
i,  202  ;  this  vol.,  i,  575). — 2-Nitrobenzaldehyde-i-diazonium  sulphate, 
CH0,CfiH3(N0,J),N2,S04H,  obtained  by  the  action  of  amyl  nitrite  and 
sulphuric  acid  on  2-nitro-4-aminobenzaldoxime,  is  a  pale  yellow  solid, 
readily  soluble  in  water,  but  insoluble  in  most  organic  solvents,  and 
decomposes  when  exposed  to  the  air.  The  corresponding  chloride, 
C?H403N3C1,  is  more  explosive  and  also  more  reactive. 

Dimethylaniline-])-azo-o-nitrobenzaldehyde, 

NMe2-C6H4-N2;C6H3(N02)-CH0, 

obtained  by  coupling  the  chloride  with  an  acetic  acid  solution  of 
dimethylaniline,  crystallises  in  bordeaux-red,  glistening  plates  and 
melts  at  219 — 220°.  It  dissolves  readily  in  most  organic  solvents,  but 
only  sparingly  in  water,  and  readily  dyes  silk  or  wool.  The  phenyl- 
hydrazone  gives  a  deeper  shade  of  colour  and  is  faster.  Naphthol- p- 
azo-o-nitrobenzaldehyde,  OH  *  C10IT6,N2*  C6H3(N02)  *  CHO,  crystallises 
from  acetic  acid,  melts  at  208°,  and  is  only  sparingly  soluble  in  water. 
Phenol-y)-azo-o-nitrobenzahlehyde,  0H,C6H4*N2,C6H3(N02)*CH0,  melts 
at  162°,  dyes  wool  or  silk  rose-red,  and  yields  a  phenylhydrazone. 
A.-Iodo-2-nitrobenzaldehyde,  lSr02*C6H3I,CH0,  melts  at  112°  and  re¬ 
sembles  the  corresponding  chloro-  and  bromo-compounds,  but  is  far 
less  stable,  and,  after  exposure  to  sunlight  for  several  hours  is  trans¬ 
formed  into  iodonitrosobenzoic  acid.  The  phenylhydrazone, 
N02-C6H3I-CH:N2HPh, 
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crystallises  from  alcohol  in  red  needles  melting  at  185°,  and  the  setni- 
carbazone,  C8H703N4I,  from  acetic  acid  in  pale  yellow,  rectangular 
plates,  which  melt  and  decompose  at  284°. 

2-Nitro-i-hydroxybenzaldehyde,  N02*C6H3(0H)*CH0,  obtained  by 
decomposing  the  diazonium  salts,  crystallises  from  alcohol  in  yellow 
needles  melting  at  67°  and  has  an  intense  odour.  Th e  phenylhydrazone, 
Ci3Hn03N3,  forms  glistening,  red  needles  and  melts  at  189 — 190°. 

2  :  ^-Diniirobenzaldehyde-p-bromophenylhydrazone  forms  red  crystals 
melting  at  226 — 227°,  and  its  alcoholic  solution  gives  a  characteristic 
blue  colour  on  the  addition  of  a  drop  of  potassium  hydroxide  solution. 
The  corresponding  phenyl methylhydrazone,  C14H1204N4,  forms  purple- 
red  crystals  melting  at  194°. 

2:4:  Q-dVinitrobenzaldehyde-p-bromophenylhydrazone,  C13H80(iNr  Br, 
crystallises  from  acetic  acid  in  glistening,  reddish-brown  prisms  melting 
at  242°.  Trinitrobenzaldehydephenylhydrazone-p-sulphonic  acid , 

c0h2(no2)3-ch:n2h-c6h4-so3h, 

crystallises  in  pale  red  needles  melting  at  211°.  It  dissolves  in  alcohol 
and  also  in  hot  water,  the  aqueous  solution  giving  brilliant  but 
unstable  colours  with  potassium  hydroxide.  Trinitrobenzaldehyde 
combines  with  sodium  hydrogen  sulphite  and  also  yields  a  semicarb- 
cizone,  C8H0O7N(,,  in  the  form  of  pale  yellow  plates  melting  at  214°. 
Trinitrobenzylidenebenzidine,  C6H2(N02)3,0HIN*C12Hs,NH2,  crystal¬ 
lises  from  xylene  or  amyl  alcohol  in  glistening,  blood-red  plates  melt¬ 
ing  at  223°  and  readily  soluble  in  acetone  or  nitrobenzene.  Trinitro- 
benzylideneaniline,  C13U806N4,  crystallises  in  reddish-yellow  needles 
melting  at  162°. 

When  reduced  with  alcoholic  ammonium  sulphide,  the  trinitro- 
aldeliyde  yields  an  extremely  unstable  pale  yellow  compound. 

2  : 6-Dinilro-i-arninobenzaldehydephenylhydrazone,  C13Hn04N5,  ob¬ 
tained  by  the  action  of  phenylhydrazine  on  the  oxime,  melts  at  250°. 

2  :  b-Dinitrobenzaldehyde-A-diazonium  chloride,  C7H305N4C1,  is  readily 
soluble  in  water,  and  explodes  violently  when  heated.  The  azo¬ 
derivatives  of  o-nitrobenzaldehyde  do  not  yield  indigo  dyes  with 
acetone  and  alkali.  J.  J.  S. 

Azo-colouring  Matters  of  the  Pyridine  Series.  R.  Baumert 
( Ber .,  1906,  39,  2971 — 2976). — Azo-colouring  matters  containing  the 
pyridine  ring  have  not  hitherto  been  obtained,  but  by  diazotising 
jo-amino-4-stilbazole  and  jo-amino-2-stilbazole,  and  coupling  the  products 
with  phenols  and  amines,  compounds  of  this  kind  have  now  been 
obtained. 

p-JVitroA-stilbazole,  C5NH4,CHICH*CgH4'N02,  prepared  by  heating 
approximately  equal  weights  of  y-picoline,  jo-nitrobenzaldehyde,  and 
freshly  melted  zinc  chloride  for  nine  hours  at  150 — 160°,  was  obtained 
in  the  form  of  brown  crusts  after  removing  unaltered  y-picoline  by 
distillation  in  steam  ;  it  forms  yellow  needlesmelting  at  118 — 119°,  is 
almost  insoluble  in  water,  and  dissolves  readily  in  organic  media.  Its 
crystalline  hydrochloride  melts  at  257 — 258°;  the  platini-  and  auri- 
chlorides  are  also  crystalline. 

-p-Amino-2-stilbazole,  obtained  by  reducing  y>-nitro-2-stilbazole,  crys¬ 
tallises  from  dilute  alcohol  in  pale  yellow  needles  melting  at  138 — 139°  ; 
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its  stannocMoride,  C43H14N2Cl2,2SnCl2,  obtained  during  the  reduction, 
melts  at  198 — 199°;  the  platinichloride  forms  yellow  needles. 

Di-2-stilbazylthiocarbamide,  C27H22N4S,  which  results  from  the 
condensation  of  jo-amino-2-stilbazole  and  carbon  disulphide  in  alcoholic 
potash,  melts  at  180 — 181°  and  forms  a  yellow  platinicMoride, 
C27H22N4S(H2PtCl6)2.  Acetyl-p-amino-2-stilbazole,  C15U14ON2,  crystal¬ 
lises  from  dilute  alcohol  in  slender  needles  and  melts  at  170 — 171°. 

p- Amino  A-stilbazole,  prepared  by  reducing  p-nitro-4-stilbazole,  melts 
at  138 — 139°  ;  its  hydrochloride  and  stannochloride,  C13H14172Cl2.2SnCl2, 
melt  at  257 — 258°  and  198 — 199°  respectively;  the  platinicMoride  melts 
above  300°.  The  thiocarbamide  derivative  melts  at  195 — 196°;  its 
platinicMoride  melts  above  300°. 

2-Stilbazole-])-azo-j3-naphthol  hydrochloride , 

ho*c10h(.,n2-c6h4*ch:ch*c5]S[h4,hci, 

was  obtained  by  adding  a  solution  of  diazotised  ^>-amino-2-stilbazole  to 
alkaline  /1-naphthol  and  subsequently  acidifying  the  solution  of  the 
azo-compound.  This  salt,  which  crystallises  from  90  per  cent,  alcohol 
in  reddish-brown  leaflets,  melts  at  252 — 253°  and  dyes  silk,  wool,  and 
ordinary  and  mordanted  cotton  ;  it  is  only  slightly  soluble  in  water, 
and,  like  benzeneazo-/3-naphthol,  is  devoid  of  phenolic  properties,  being 
insoluble  in  aqueous  alkali  hydroxides. 

i-Stilbazole-p-azo- /3-naphthol  hydrochloride  resembles  its  isomeride, 
but  dyes  in  somewhat  deeper  shades  and  melts  at  257 — 258°, 

The  hydrochlorides  of  2-stilbazole-p- azoresorcinol  and  4  stilbazole-j)- 
azoresorcinol  are  brown  powders  sparingly  soluble  in  water,  more  so  in 
alcohol,  and  dissolving  in  aqueous  alkali  hydroxides. 

Sodium  2-stilbazole-ip-azo-p-naphthol-b-sulphonale, 

NaSO3-C10H5(OH)-N2-CgH4-CH:CH-C5NH4, 
crystallises  from  90  per  cent,  alcohol  in  needles  having  a  green,  metallic 
lustre ;  its  isomeride  from  diazo-4-stilbazole  has  similar  properties. 
Similar  dyes  can  be  obtained  from  the  two  isomeric  diazostilbazoles 
with  /2-naphthol-3  :  6-disulphonic  acid  and  also  with  /?-naplithol-6  :  8- 
disulphonic  acid,  salicylic  acid,  dimethylaniline,  and  sulphanilic  acid. 

G.  T.  M. 

Tertiary  Aromatic  Amines.  V.  Carl  Haeussermann  ( Ber ., 
1906,  39,  2762 — 2765). — Tetraphenyldiaminoazobenzene,  C36H28N4,  is 
obtained  when  nitrotriphenylamine  is  reduced  electrolytically.  The 
best  results  are  obtained  when  the  cathode  compartment  contains  an 
alcoholic  solution  of  the  nitro-compound  and  sodium  acetate,  the  anode 
compartment  an  aqueous  solution  of  sodium  hydroxide,  and  the 
electrodes  are  of  nickel  gauze  or  platinum. 

The  azo-compound  separates  from  benzene  as  orange-red  crystals 
melting  at  201 — 202-5°,  and  is  only  sparingly  soluble  in  alcohol  or 
acetone. 

Aniinotriphenylamine  (Herz,  Abstr.,  1890,  1409),  obtained  by  the 
action  of  ammonia  on  its  hydrochloride,  crystallises  from  ether  or 
alcohol  in  glistening,  colourless  needles  melting  at  146 — 147'5°  and 
distilling  above  360°. 

Triphenylamine  does  not  readily  condense  with  diazobenzene 
chloride,  whereas  diphenyl-m-toluidine  reacts  with  an  acetic  acid 
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solution  of  diazobenzene  chloride,  yielding  benzeneazodiphenyl-m- 
toluidine ,  C25H21N3,  which,  after  repeated  crystallisation  from  acetone, 
forms  scarlet-red  needles  melting  at  168 — 169°.  It  is  readily  soluble 
in  benzene,  but  less  so  in  alcohol. 

Triphenylamine  and  benzaldehyde  condense  in  the  presence  of 
50  per  cent,  sulphuric  acid,  yielding  a  pale  green  product  which,  after 
extraction  with  alcohol,  is  colourless.  It  probably  consists  of  tetra- 
phenyldiaminotriphenylmechane.  J.  J.  S. 


Azimino-compounds  from  Aromatic  para-Diamines. 
Gilbert  T.  Morgan  and  Frances  M.  G.  Micklethwait  ( Ber .,  1906, 
39,  2869 — 2875.  Compare  Trans.,  1905,  87,  73;  1906,  89,  1158). — 

y-Toluenesulphonyl-5-nitro-o-toluidine  (Reverdin  and  Crepieux,  Abstr., 
1902,  i,  238,  434)  may  be  obtained  by  the  action  of  p-toluenesulphonic 
chloride  on  a  boiling  toluene  solution  of  5-nitro-o-toluidine ;  when 
reduced  with  iron  filings  and  dilute  acetic  acid,  it  yields  p -toluene- 
sidphonyl-p-toluenyl diamine,  NH2,C(;H3Me,NlI*SOo‘C7Hr 
[NH2  :  Me  :  NH  =  1  :  3  :  4], 

which  crystallises  from  dilute  alcohol  in  slender  prisms  melting  at 
150°.  When  the  diazonium  chloride  derived  from  the  base  is  mixed 
with  excess  of  sodium  acetate  solution,  it  yields  p-toluenestdphonyl-p- 


N*SO  *C  H 

aziminotoluene,  C0H3Me<^  i  2  7  ‘  ;  this  is  practically  insoluble  in 

the  usual  organic  solvents,  but  dissolves  sparingly  in  hot  pyridine, 
naphthalene,  or  p-toluidine.  It  has  a  pale  yellow  colour  and  decom¬ 
poses  violently  at  156°.  The  azimino-compound  is  converted  back  into 
the  diazonium  salt  by  cold  concentrated  hydrochloric  acid  and  then 
condenses  with  /3-naphthol,  yielding  2-\>-toluenesulphonylaminotoluene-5- 
azo-fi-naphthol,  OH,C10H6’N2’Ctitl3Me'NH-SO2'O7H7,  which  crystal¬ 
lises  from  benzene  or  acetic  acid  in  glistening,  red  needles  melting  at 
194°. 


The  same  azo-compound  can  be  obtained  by  heating  equivalent 
quantities  of  the  azimino-compound  and  /3-naphthol  in  dry  pyridine. 
p-Toluenesulphonylmethyl-5-nitro-o-toluidine, 

N02  *  C6H3Me  ♦  N  Me  •  S02  •  C6H4Me, 

obtained  by  heating  Reverdin  and  Crepieux’s  nitro-compound  with 
methyl  iodide  and  alkali  in  methyl-alcoholic  solution,  melts  at 
103 — 105°.  When  reduced  it  yields  p-toluenesulphonylmethyl-p-toluene- 
diccmine,  NH2,CtiH3Me,NMe,S02'C7lI7,  which  crystallises  in  colourless 
plates  melting  at  118 — -119°;  the  corresponding  diazonium  salt  does 
not  yield  an  azimino-compound  with  sodium  acetate,  but  couples  with 
/3-naphthol  to  an  azo-dye,  025H23O3N3S,  which  separates  from  acetic 
acid  in  deep  red,  nodular  crystals  melting  at  181°.  "  J.  J.  S. 


Condensation  of  Diazobenzeneimides  with  Pyrazolones. 
Reinhold  von  Walther  and  P.  Rothacker  (J.  pr.  Chem.,  1906,  [ii], 
74,  207 — 208.  Compare  Dimroth,  Abstr.,  1902,  i,  403). — The  action 
of  various  diazobenzeneimides  on  phenyl methylpyrazol one  in  presence 
of  sodium  ethoxide  leads  to  the  formation  of  a  red  product,  which  is 
formed  also  in  small  quantities  by  the  interaction  of  4-dichloro- 
pyrazolone,  pyrazolone,  and  h}Tdrazine.  It  melts  at  184°,  is  insoluble 
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in  water,  only  sparingly  so  in  organic  solvents,  is  readily  soluble  in  hot 
dilute  alkali  hydroxides  or  concentrated  sulphuric  or  hydrochloric  acid, 
and  forms  two  series  of  salts,  of  which  the  acid  series  is  yellowish-  to 
blood-red,  whilst  the  normal  salts  are  yellow,  and  are  readily  soluble  in 
water,  alcohol,  or  ether ;  the  platinichloride  can  be  extracted  from  its 
aqueous  solution  by  shaking  with  ether.  The  acetyl  derivative  is 
yellow  to  dark  red,  the  diacetyl  derivative  is  yellow.  The  decom¬ 
position  of  the  product  melting  at  184°  leads  to  the  formation  on  the 
one  hand  of  rubazonic  acid  and  bispyrazolone,  and  on  the  other  of 
hydrazine ;  it  contains  probably  2  mols.  of  the  pyrazolone  coupled  by 
means  of  a  hydrazine  group. 

1 -Phenyl-3  : 4-dimethylpyrazolone  does  not  react  with  diazobenzene- 
imide.  G.  Y. 

Production  of  Colloidal  Preparations  containing  Gold, 
Silver,  or  Copper.  Kalle  &  Co.  (D.R.-P.  170433,  170434). — 
Colloidal  substances  containing  silver  or  gold  are  obtained  by  adding 
silver  nitrate  or  gold  chloride  to  an  alkaline  solution  of  the  alkali  salts 
of  the  fission  products  of  albumin  (lysalbinates,  protoalbinates,  alkali 
albumoses,  &c.),  warming  gently  for  some  time,  and  then  dialysing  the 
solution.  The  colloidal  solution  thus  obtained  yields  a  precipitate 
with  dilute  acid  which  may  be  again  dissolved  in  alkali  and  purified 
by  repeated  dialysis. 

An  alkaline  solution  containing  sodium  protoalbinate,  sodium 
hydroxide,  and  copper  sulphate,  when  dialysed  until  the  diffusate  was 
neutral  and  then  evaporated  on  the  water-balh,  furnished  a  brownish- 
black  powder  containing  18 — 19  per  cent,  of  copper,  which  dissolves  in 
water  and  aqueous  sodium  hydroxide  to  brown  and  violet  solutions 
respectively.  The  other  fission  products  of  albumin  gave  l'ise  to 
similar  copper  compounds.  G.  T.  M. 

Equilibrium  between  Proteids  and  Electrolytes.  III. 
Solubility  of  Globulin  in  Magnesium  Sulphate :  Influence  of 
Temperature.  Gino  Galeotti  (Zeit.  physiol.  Chem.,  1906,  48, 
473 — 480.  Compare  Abstr.,  1905,  ii,  512). — The  more  concentrated  a 
solution  of  magnesium  sulphate  is,  the  more  serum-globulin  does  it 
dissolve.  When  the  concentration  approaches  saturation,  the  globulin 
is  precipitated,  and  this  precipitation  depends  on  the  concentration. 
The  term  fractional  globulin  precipitation  should  not  be  used  if  that 
expression  means  that  the  globulins  in  the  fractions  are  distinct 
substances.  An  increase  of  temperature  increases  the  solubility  of 
the  globulin  in  dilute  solutions  of  the  salt,  but  lessens  it  in  con¬ 
centrated  solutions.  W.  D.  H. 

Hydrolysis  of  Vitellin.  Emil  Abderhalden  and  Andrew 
Hunter  (Zeit.  physiol.  Chem .,  1906,  48,  505 — 512). — The  following 
figures  relate  to  the  monoamino-acids  of  vitellin  from  egg  yolk, 
compared  with  those  similarly  obtained  by  hydrolysis  from  the  closely 
related  proteid  caseinogen  of  cow’s  milk.  The  numbers  given  are 
percentages. 
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Vitellin. 

Caseinogen. 

Glycine  . 

.  IT 

0 

Alanine  . . 

. present 

0'9 

Aminovaleric  acid 

.  2-4 

10 

Leucine  . 

.  11-0 

10-5 

Aspartic  acid . 

.  05 

1-2 

Glutamic  acid . 

.  12-2 

110 

Phenylalanine  . 

.  2-8 

3-2 

Proline  . 

.  3-3 

3T 

Serine . 

.  — - 

0-23 

Tyrosine . 

.  1*6 

4-5 

W.  D.  H. 

Cleavage  Products  of  Vitellin.  Phoebus  A.  Levene  and  C.  L. 
Alsberg  ( J .  Biol.  Chem.,  1906,  2,  127 — 133) — One  hundred  grams  of 
vitellin  yield,  glycine,  traces  ;  alanine,  0T6  ;  leucine,  3‘3  ;  proline,  4  ; 
aspartic  acid,  0-6  ;  glutamic  acid,  1 ;  phenylalanine,  1 ;  tyrosine,  0'4  ; 
histidine,  traces  ;  arginine,  L2  ;  and  lysine,  2‘4.  The  high  proportion 
of  proline  [pyrrolidine-2-carboxylie  acid]  is  significant  in  view  of  the 
fact  that  vitellin  furnishes  the  material  for  the  production  of 
hemoglobin.  W.  D.  H. 

Deaminocasein.  Zdenko  H.  Skraup  and  Ph.  Hoernes 
(Monatsh.,  1906,  27,  631 — 652.  Compare  Paal,  Abstr.,  1896,  i,  455; 
Schiff,  ibid.,  632  ;  Schroetter,  Abstr.,  1898,  i,  610). —The  action  of 
sodium  nitrite  on  casein  dissolved  in  glacial  acetic  acid  at  the  ordinary 
temperature  and  finally  on  the  water-bath  leads  to  the  formation  of 
deaminocasein,  C210H349O78N54SP0.4 ;  it  is  obtained  as  a  light  yellowish- 
brown  substance,  does  not  give  Millon’s  or  the  biuret  reaction,  is  much 
less  soluble  than  is  casein  in  aqueous  alkali  hydroxides  or  acids,  gives 
Liebermann’s  nitroso-reaction,  and  forms  a  brown,  gelatinous  sodium 
derivative.  When  hydrolysed  with  boiling  36  per  cent,  sulphuric 
acid  it  yields  oxalic  acid  ;  the  product  of  the  hydrolysis  with  fuming 
hydrochloric  acid,  when  treated  according  to  Fischer’s  method  (Abstr., 
1901,  i,  780),  is  found  to  contain  leucine,  aminovaleric  acid,  pyrrolidine- 
2-carboxylic  acid,  and  probably  glycine  and  isoleucine ;  glutamic, 
caseic,  and  caseanic  acids  are  present  in  about  the  same  amounts  as, 
but  arginine  in  much  smaller  quantity  than,  in  the  hydrolysis  products 
of  casein.  Lysine  and  tyrosine  are  not  present,  whilst  the  presence  of 
alanine  is  doubtful. 

When  boiled  with  dilute  sulphuric  acid,  casein  yields  138, 
deaminocasin  L77  percent,  of  ammonia.  G.  Y. 

Deaminoglutin.  Zdenko  H.  Skraup  ( Monatsh .,  1906,  27, 
653 — 662.  Compare  Skraup  and  Hoernes,  preceding  abstract). — 
Deaminoglutin,  C1039H1669O391N297S  or,  omitting  consideration  of  the 
sulphur,  C3.5jH5.7jOj.32N  (glutin,  C323H5.3jOj.27N),  is  prepared  by  treating 
gelatin  with  sodium  nitrite  in  acetic  acid  solution ;  it  forms  a  light 
brownish-yellow  resin,  is  readily  soluble  in  water,  less  so  in  alcohol, 
gives  a  reddish-violet  biuret  reaction,  and  when  hydrolysed  by  means 
qf  fuming  hydrochloric  acid  on  the  water-bath,  forms  a  fluorescent 
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solution.  The  product  of  hydrolysis  contains  oxalic  acid,  glycine, 
histidine,  and  arginine.  Lysine,  which  is  present  as  a  product  of  the 
hydrolysis  of  glutin,  is  not  obtained  from  deaminoglutin  ;  in  its  place 
there  is  found  a  picrate  which  melts  at  149 — 150°  and  yields  a 
product  melting  at  about  220°,  together  with  a  hydroxyaminovaleric 
acid  crystallising  in  leaflets,  and  melting  at  252°.  The  picrate  formed 
from  this  gives  analytical  results  agreeing  best  with  those  required 
by  the  picrate  of  an  aminovaleric  acid,  CuHuO0N4.  G.  Y. 

Monoamino-acids  of  Gluten.  Emil  Abderiialden  and  Fernand 
Malengreau  ( Zeit .  physiol.  Chem.,  1906,  48,  513 — 518). — The  follow¬ 
ing  figures  are  the  percentages  of  amino-acids  obtained  from  gliadin, 
the  proteid  of  gluten  of  wheat  which  is  soluble  in  alcohol,  compared 
with  those  from  gluten  (or  gluten-casein)  which  is  insoluble  in  that 
reagent. 


Gluten. 

Gliadin. 

Glycine  . 

0-41 

0-68 

Alanine . 

0*3 

2'66 

Aminovaleric  acid 

not  found 

033 

Leucine  . 

4  1 

6-0 

Proline  . 

3-97 

2-4 

Glutamic  acid  . 

24-0 

31-5 

Aspartic  acid . 

0-64 

L24 

Phenylalanine  . 

1-0 

2-6 

Tyrosine . 

1-9 

2-37 

Tryptophan  . 

...  (  not 

L0  (approx.) 

Serine  . 

...  [estimated. 

0-12 

Lysine  . 

215 

o-o 

Histidine  . 

116 

1-2 

Arginine  . 

4-4 

2-75 

W.  1).  H. 

Formation  of  Methaemoglobin.  II.  Allexis  Babel  (Arch.  Bci. 
phys.  nat.,  1906,  [iv],  22,  216 — 239). — The  substances  (compare  this 
vol.,  i,  779)  which  convert  oxyhemoglobin  into  metliaemoglobin  are 
not  acting  as  catalytic  agents,  because  if  care  is  taken  to  avoid  secondary 
reactions  it  is  not  possible  to  recover  the  whole  of  the  substance  at  the 
end  of  the  reaction;  and,  further,  there  exists  for  each  substance  a 
limiting  quantity  below  which  it  is  incapable  of  effecting  any  change 
in  the  oxy  haemoglobin.  It  is  probable  that  in  the  conversion  of 
oxyhaemoglobin  into  methaemoglobin,  haemoglobin  is  formed  as  an 
intermediate  product ;  this  undergoes  a  molecular  rearrangement 
owing  to  the  toxic  action  of  the  reacting  substance,  and  is  then 
oxidised  to  methaemoglobin.  M.  A.  W. 

Oxyhsemoglobin  Fluorides.  Antony  Yila  and  M.  Pjettre 
(Bull.  Soc.  chim .,  1906,  [iff],  35,  685 — 688.  Compare  Abstr.,  1905, 
i,  847). — The  first  portion  of  the  paper  is  polemical  against  Yille  and 
Derrien  (Abstr.,  1905,  i,  399,  500,  622),  and  affirms  the  views  put 
forward  in  the  authors’  previous  papers  (Abstr.,  1905,  i,  399,  500, 
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622,  847  ;  ii,  402).  In  the  second  portion  it  is  shown  that  the  shift¬ 
ing  of  the  new  absorption  band  of  oxyhemoglobin  from  A612  to  A634, 
brought  about  by  the  addition  of  minute  quantities  of  fluorides,  may 
be  used  for  the  detection  of  the  latter  (compare  Ville  and  Derrien,  this 
vol.,  ii,  390).  The  optical  effect  is  even  shown  when  oxyhemoglobin 
is  added  to  water  in  which  such  insoluble  fluorides  as  those  of 
calcium,  barium,  or  strontium  have  been  suspended.  The  simultaneous 
presence  of  phosphates,  however,  diminishes  the  sensibility  of  this  test 
in  the  case  of  soluble  fluorides,  and  may  completely  mask  it  in  the 
case  of  the  slightly  soluble  fluorides.  Thus  fluorine  cannot  be  detected 
in  bone  ash,  teeth  ash,  or  apatite  by  this  method.  T.  A.  H. 

Oxidation  of  Nucleic  Acids.  I.  IIans  Steudel  (Zeit.  physiol. 
Chem.,  1906,  48,  425 — 429). — When  copper  nucleate  is  mixed  with 
concentrated  nitric  acid,  a  vigorous  action  ensues ;  a  similar  reaction, 
but  less  violent,  occurs  when  the  nitric  acid  is  previously  diluted  with 
its  own  volume  of  water.  After  several  days  a  considerable  pre¬ 
cipitate  of  guanine  and  adenine  nitrates  is  formed.  Other  products  of 
oxidation  are  xanthine,  hypoxanthine,  thymine,  uracil,  and  oxalic  acid, 
products  which,  with  the  exception  of  oxalic  acid,  are  also  formed  by 
the  hydrolytic  decomposition  of  nucleic  acid.  Pure  adenine  gives 
neither  Millon’s  reaction  nor  the  red  coloration  with  diazobenzene 
salts  in  alkaline  solution.  J,  J.  S. 

Lecithin-sugar  and  Jecorin  and  the  Physico-chemical 
Behaviour  of  Sugar  in  the  Blood.  Paul  Mayer  {Chem.  Centr., 
1906,  ii,  536 — 537  ;  from  Biochem.  Zeit.,  1906,  1,  81— 107).— Lecithin- 
dextrose  is  probably  a  solid  solution  or  a  molecular  combination 
of  the  two  substances.  Aqueous  solutions  of  the  substance  are  precipi¬ 
tated  by  sodium  chloride,  barium  chloride,  or  silver  nitrate.  Lecithin- 
dextrose  readily  reduces  an  alkaline  solution  of  copper,  is  fermentable, 
and  forms  an  osazone  which  melts  at  205°.  Jecorin  and  lecithin- 
dextrose  are  not  identical,  because  the  sugar  is  firmly  attached  in  the 
former  compound  and  only  loosely  in  the  latter.  The  existence  of  a 
ferment  in  the  blood  which  is  able  to  split  off  sugar  from  jecorin  is 
denied  ;  it  is,  moreover,  improbable  that  sugar  occurs  in  the  blood  com¬ 
bined  in  the  form  of  jecorin.  A  physiological  salt  solution  of  jecorin 
activates  cobra  poison  in  just  the  same  way  as  lecithin.  P.  H. 

The  Rendering  Insoluble  of  Gelatin  by  Oxidation  Pro¬ 
ducts  of  Phenols.  Auguste  Lumieke,  Louis  Lumiere,  and  Alphonse 
Seyewetz  {Bull.  Soc.  chirn.,  1906,  [iii],  35,  600—602). — In  addition  to 
the  developers  already  studied  (this  vol.,  i,  614)  it  is  found  that  the 
phenols,  gallic  acid,  gallotannic  acid,  a-naphthol,  /3-naphthol,  resorcinol, 
phloroglucinol  and  dihydroxynaphthalene  possess  the  property  of 
rendering  gelatin  insoluble  in  presence  of  air  and  sodium  carbonate. 
The  rapidity  with  which  these  substances  render  gelatin  insoluble  is 
proportional  to  the  readiness  with  which  they  oxidise  on  exposure  to 
air  in  alkaline  solution.  T.  A.  H. 
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Action  of  Alums  and  Aluminium  Salts  on  Gelatin.  Auguste 
Lumiere,  Lours  Lum[&re,  and  Alphonse  Seyewetz  (Bull.  Soc.  chim., 
1906,  [iii],  35,  676 — 681). — Freshly-precipitated  alumina  and  the 
various  salts  of  aluminium  possess  the  property  of  raising  the  “  set¬ 
ting  ”  temperature  of  gelatin  solutions.  This  effect  is  due  to  the 
alumina,  since  different  quantities  of  the  various  salts  produce  the  same 
rise  in  the  “  setting  ”  temperature  so  long  as  they  yield  the  same 
quantity  of  alumina.  The  “  setting  ”  temperature  increases  proportion¬ 
ately  with  the  quantity  of  aluminum  salt  until  the  equivalent  of  064 
gram  of  alumina  per  100  grams  of  gelatin  has  been  added.  Further 
additions  have  at  first  no  effect  on  the  “  setting  ”  temperature,  but 
finally  cause  it  to  fall.  Gelatin  is  able  to  fix  alumina,  and  when  the 
latter  is  applied  in  the  form  of  a  salt,  subsequent  washing  with  water 
appears  to  dissociate  the  salt  and  remove  the  acid,  leaving  what  is 
apparently  a  compound  of  gelatin  and  alumina  in  which  the  maximum 
possible  amount  of  the  latter  present  is  3-6  per  cent,  by  weight. 

T.  A.  H. 


Peptones  from  Casein.  Zdenko  H.  Skraup  and  R.  Witt 
( Monatsh .,  1906,  27,  663  —  684.  Compare  Skraup  and  Zwerger,  this 
vol.,  i,  123  ;  Kossel,  Abstr.,  1902,  i,  128  ;  Siegfried,  Abstr.,  1903,  i, 
586  ;  1904,  i,  953  ;  1905,  i,  104). — The  authors  have  repeated  the 
investigation  of  Siegfried's  caseinokyrine,  the  isolation  of  the  kyrine 
being  carried  out  under  the  conditions  described  by  Siegfried.  The 
results  obtained  are  similar  to  those  of  Skraup  and  Zwerger  ( loc .  cit.). 
The  phosphotungstate  of  the  supposed  kyrine,  on  being  fractionally 
extracted  with  80  per  cent,  alcohol,  yields  a  series  of  salts  of  different 
solubilities,  most  of  which  are  thrown  down  on  addition  of  water  ;  the 
alcoholic  filtrates  react  with  picric  acid,  forming  lysine  picrate. 
Siegfried’s  caseinokyrine  sulphate  is  free  lysine. 

When  dissolved  in  dilute  acetic  acid  and  hydrolysed  with  12  per 
cent,  hydrochloric  acid,  casein  yields  a  lsevorotatory  solution  which 
becomes  less  active,  but  not  dextrorotatory,  and  contains  two  peptones. 
Of  these,  one  is  precipitated  by  potassium  mercuric  iodide,  contains 
relatively  much  tyrosine,  histidine  0-9,  arginine  1*4,  and  lysine  2'2  per 
cent.  The  second  is  precipitated  by  picric  acid,  but  not  by  potassium 
mercuric  iodide,  contains  relatively  little  tyrosine,  histidine  2-0,  and 
lysine  3'0  per  cent.,  but  no  arginine.  Both  peptones  give  a  red  biuret 
reaction,  and  are  precipitated  from  their  solutions  in  dilute  sulphuric 
acid  on  addition  of  a  saturated  solution  of  ammonium  sulphate. 

G.  Y. 

Decomposition  of  Proteid.  Max  Dennstedt  and  F.  Hassler 
(Zeit.  physiol.  Chem.,  1906,  48,  489 — 504). — An  unfinished  piece  of 
work  on  the  primary  hydrolytic  products  (proteoses  and  peptones)  pre¬ 
pared  from  zein,  the  alcohol-soluble  proteid  of  maize.  The  authors’ 
view  is  that  the  formation  of  such  substances  is  not  due  to  simple 
hydrolysis,  but  that  there  is  also  oxidation  leading  to  the  splitting  off 
of  some  of  the  nitrogen  as  ammonia,  and  some  of  the  sulphur  as 
hydrogen  sulphide,  W.  D.  H. 
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Influence  of  Light  on  Ferments  (Invertase)  in  the  Absence 
of  Oxygen,  A.  Jodlbaueii  and  Hermann  von  Tappeiner  ( Qhem ., 
Centr.y  1906,  ii,  693  ;  from  Munch,  med.  Woch .,  53,  653). — The  influence 
of  sunlight  on  the  action  of  invertase  has  been  examined  by  operating 
in  quartz  vessels  which  transmit  ultra-violet  rays.  The  action  is 
measurably  retarded  in  an  atmosphere  of  hydrogen,  nitrogen,  or  carbon 
dioxide.  The  retarding  influence  of  light  is  not  increased  in  an  atmos¬ 
phere  free  from  oxygen  when  fluorescent  substances  are  added  to  the 
solution.  This  result  is  quite  different  from  that  obtained  in  the  pre¬ 
sence  of  oxygen  ;  in  this  case,  fluorescent  substances  increase  the  effect 
of  illumination  many  times.  H.  M.  D. 

Diastase.  I.  Preparation  and  Properties.  Sigmund 
Frankel  and  Max  Hamburg  ( Beitr .  chem.  Physiol.  Path.,  1906,  8, 
389 — 398). — The  diastatic  power  of  the  malt  extract  is  determined, 
and  then  a  clear  solution  of  basic  lead  acetate  is  added  so  long  as  the 
diastatic  power  shows  no  appreciable  diminution.  After  filtration,  the 
clear  liquid  should  not  yield  a  precipitate  with  ammonium  sulphide.  The 
liquid  is  passed  through  a  Pukal  filter  into  sterilised  flasks,  and  is  in¬ 
oculated  with  a  pure  culture  of  Frohberg  yeast,  which  has  been  previously 
grown  in  a  medium  rich  in  diastase  and  poor  in  sugar.  After 
fermentation  is  completed,  the  liquid  is  drawn  again  through  a  Pukal 
filter  into  a  sterilised  vacuum  apparatus,  and  is  distilled  under  a 
pressure  of  10  mm.  until  the  volume  is  some  500  c.c.  It  is  then 
fermented  by  a  mixture  of  Frohberg  and  Logos  yeasts,  again  filtered,  and 
evaporated  under  reduced  pressure,  when  a  syrup  is  obtained.  When 
dried  over  sulphuric  acid,  this  forms  a  powder  which  is  free  from 
reducing  or  fermentable  sugars  and  also  from  albumins. 

The  precipitation  of  calcium  phosphate  or  barium  sulphate  in  a 
solution  of  pure  diastase  carries  down  only  a  minute  portion  of  the 
enzyme ;  shaking  with  aluminium  hydroxide  has  the  same  effect. 
The  enzyme  may  be  completely  removed  from  solution  by  the 
addition  of  colloidal  ferric  hydroxide,  but  its  activity  appears  to  be 
destroyed  at  the  same  time. 

During  electrolysis,  diastase  does  not  collect  around  the  anode  or 
cathode ;  it  is,  however,  a  colloid,  as  has  been  proved  by  means  of  the  ultra¬ 
microscope.  The  diastase  appears  to  be  a  mixture  of  various  enzymes, 
and  when  dialysed  into  spring  water  it  is  largely  separated  into  sugar 
forming  enzymes  which  pass  into  the  water  and  liquefying  enzymes 
which  remain  within  the  dialysing  membrane.  Many  organic  solvents, 
such  as  alcohol  or  acetone,  rapidly  destroy  the  activity  of  pure 
diastase.  J.  J.  S. 

Reversible  Enzyme  Action.  Formation  and  Decomposition 
of  Esters  by  Pancreatic  Enzymes.  Henri  Pottevin  (Bull.  Soc. 
chim.,  1906,  [iii],  35,  693 — 696). — Most  of  the  facts  recorded  have 
been  given  already  in  Abstr.,  1903,  ii,  439,  494;  1904,  i,  284.  It  is 
now  shown  that  under  suitable  conditions  of  temperature  and  con¬ 
centration  oleates  of  propyl,  isopropyl,  w-butyl,  isobutyl,  sec.-butyl,  and 
tferi.-butyl  are  produced  by  the  action  of  the  pancreatic  ferment  on 
mixtures  of  the  appropriate  alcohols  with  oleic  acid.  T.  A.  H. 
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Action  of  Emulsin  on  /3-Glueosides.  Hugh  B,yan  and  George 
Ebrill  ( Proc .  Roy.  Irish  Acad.,  1906,  2 Q,B,  53 — 55.  Compare  Abstr., 
1904,  i,  223). — The  authors  have  tested  the  action  of  emulsin  on 
/3-o-tolyl  arabinoside,  /3-carvacryl  arabinoside,  /3/3-naphthyl  arabinoside, 
and  /3-phenyl  glucoside.  The  last  compound  was  almost  completely 
converted  into  phenol  and  dextrose,  but  in  the  case  of  the  arabinosides, 
although  faint  odours  of  carvacrol  and  cresol  were  observed,  there  was 
no  indication  of  even  a  trace  of  arabinose. 

A  table  is  given  showing  those  synthetical  glucosides  which  are 
hydrolysed  and  those  which  are  not  hydrolysed  by  emulsin.  It  is  seen 
that  the  activity  of  emulsin  towards  a  glucoside  depends  not  only  on 
the  configuration  of  the  molecule,  as  Fischer  pointed  out,  but  also  on 
the  nature  of  the  groups.  Thus  the  replacement  of  four  hydrogen 
atoms  in  /3/3-naphthyl  glucoside  by  four  acetyl  groups  converts  a 
glucoside  hydrolysable  by  emulsin  into  one  which  cannot  be  so 
hydrolysed ;  the  conversion  of  salicin  into  its  benzoyl  derivative, 
populin,  has  a  similar  effect.  T.  H.  P. 

Action  of  Lipase.  Alonzo  E.  Taylor  (J.  Biol.  Chem.,  1906,  2, 
87 — 104.  Compare  Kastle  and  Loevenhart,  Abstr.,  1901,  i,  178; 
Kastle,  Johnston,  and  Elove,  ibid.,  1904,  i,  702). — All  the  experi¬ 
ments  have  been  made  with  the  powder  obtained  by  repeatedly 
extracting  castor  beans  with  dry  ether  and  crushing.  This  powder 
contains  lipase,  amylase,  invertase,  maltase,  and  an  endotrypsin,  but 
not  any  peroxydase.  It  is  possible  to  separate  lipase  from  the  other 
enzymes,  but  the  product  is  then  much  less  stable.  With  water  it 
forms  a  cloudy  emulsion,  and  when  repeatedly  filtered  loses  its  activity. 
When  dry  it  may  be  heated  above  100°  without  injury.  Its  activity 
is  not  destroyed  by  free  acid,  but  when  heated  with  water  the  enzyme 
is  hydrolysed.  Its  action  on  rriacetin  has  been  studied  ;  it  has  a 
markedly  accelerating  effect  on  the  hydrolysis.  The  reverse  process, 
conversion  of  glycerol  and  acetic  acid  into  triacetin,  has  a  very  low 
velocity  and  for  all  practical  purposes  may  be  neglected,  although  in 
the  hydrolysis  a  state  of  equilibrium  is  established.  This  equilibrium 
mixture  has  practically  the  same  composition  as  the  mixture  formed 
when  acids  are  used  in  the  hydrolysis. 

The  results  obtained  for  the  hydrolysis  agree  with  those  for  a 
unimolecular  reaction  and  tho  ratio  Vtn  +  10°/V£n  =  2  6  between  18° 
and  28°. 

In  the  case  of  triolein,  Henri  and  Nicloux’s  results  ( Compt .  rend. 
Roc.  Biol.,  1904,  67,  175)  have  been  confirmed,  namely,  that  tjx  is 
constant.  In  this  reaction  the  temperature  coefficient  is  small,  as  an 
increase  of  10°  produces  an  increase  of  only  some  20  per  cent,  in  the 
velocity.  The  velocity  measured  in  this  case  of  a  two-phase  system  is 
thought  to  be  the  diffusion  velocity,  and  not  the  velocity  of  the 
chemical  reaction.  J.  J.  S. 

Fission  of  Lipoid  Substances  by  Lipase  and  the  Optical 
Antipodes  of  Natural  Lecithin.  Paul  Mayer  {Chem.  Centr.,  1906, 
ii,  493 — 494  ;  from  Biochem.  Zeit.,  1906,  1,  39 — 52). — Lecithin,  jecorin, 
and  protagon  are  readily  split  up  by  lipase ;  the  reaction  takes  place  in 
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neutral  solution,  but  less  readily  than  in  faintly  acid  solution.  Gastric 
juice  has  no  action  on  these  substances.  Ordinary  dextrorotatory 
lecithin,  when  heated  in  a  sealed  tube  with  ten  times  the  quantity  of 
methyl  alcohol  for  five  or  six  hours  at  90 — 100°,  yields  inactive  lecithin 
in  a  form  which  is  partly  crystalline  and  partly  pasty  ;  this  substance 
is  soluble  in  alcohol,  ether,  light  petroleum,  or  chloroform,  and  is  only 
slightly  soluble  in  acetone  ;  when  freshly  prepared  it  is  light  yellow, 
but  it  soon  darkens.  \-Lecithin,  which  is  obtained  by  the  action  of 
steapsin  on  inactive  lecithin,  has  [a]D  —8  59°.  d -Glycerophosphoric  acid, 
which  is  formed  at  the  same  time  by  the  action  of  the  lipase  on  the 
d- lecithin  in  the  inactive  mixture,  forms  white  flakes  and  has 
[a]D  -1*04°.  P.  H. 

Nature  and  Effects  of  Rennet  Coagulation.  III.  Karl  Spiro 
( Beitr .  chem.  Physiol.  Path.,  1906,  8,  365 — 369.  Compare  this  vol.,  i, 
127). — In  the  precipitation  of  cheese,  free  hydrogen  ions  are  produced 
as  in  the  precipitation  of  paracasein.  The  formation  of  cheese  depends 
on  both  temperature  and  amount  of  calcium  ion. 

Pure  casein  is  decomposed  by  rennin  in  a  very  short  time,  yielding 
albumoses.  This  proteolysis  is  not  due  to  pepsin  mixed  with  the 
rennin.  J.  J.  S. 

Specific  Action  of  Peroxydases  as  Enzymes.  Alexis  Bach 
(Per.,  1906,  39,  3329 — 3331.  Compare  this  vol.,  i,  616). — A  reply  to 
Chodat’s  claim  for  priority  (this  vol.,  i,  779).  The  so-called  Chodat- 
Bach  theory  was  suggested  simultaneously  by  Engler  and  Bach. 

G.  Y. 

Lactic  Acid  Fermentation.  Eduard  Buchner  and  Jakob 
Meisenheimer  ( Annalen ,  1906,  349,  125 — 139). — The  amount  of  zinc 
lactate  obtained,  and  not  that  of  the  carbon  dioxide  liberated  from 
calcium  carbonate,  must  be  taken  as  the  measure  of  the  lactic  acid 
formed  by  fermentation;  2T  and  1'25  grams  respectively  of  zinc 
lactate  have  been  obtained  by  the  action  of  10  grams  each  of  two 
further  enzyme  preparations  from  Bacillus  Delbriicki  (compare  Abstr., 
1903,  ii,  318).  The  enzymes  become  ineffective  if  during  the  pre¬ 
paration  the  heating  is  carried  out  at  90 — 92°  for  one  hour.  In  all 
experiments  the  bacteria  were  killed  by  treatment  with  toluene,  the 
resulting  preparations  causing  neither  growth  nor  acidification  in 
contact  with  sterilised  tubers  at  45°  for  eight  weeks. 

It  may  be  now  considered  certain  that  the  lactic  acid  fermentation 
of  sugar  is  caused  by  the  action  of  an  enzyme,  the  lactic  acid 
bacteriozymase,  which  is  a  product  of  the  living  lactic  acid  bacteria 
and  can  be  separated  from  it ;  the  lactic  acid  is  decomposed  in  the 
second  stage  to  carbon  dioxide  and  alcohol  by  the  lactacidase. 

A  series  of  experiments  were  made  with  the  expressed  juices  of 
Bacillus  Delbriicki ;  these  were  not  capable  of  forming  lactic  acid 
from  sugar,  the  fermentative  agent  remaining  in  the  residue  from  the 
expression. 

As  the  enzyme  preparation  from  Bacillus  Delbriicki  ferments 
maltose  as  well  as  sucrose,  the  presence  of  a  hydrolytic  enzyme 
must  be  assumed.  In  both  cases  inactive  lactic  acid  is  formed. 
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A  10  per  cent,  solution  of  sucrose,  when  treated  with  the  enzyme 
preparation  at  35°  for  one  hour,  has  a  faint  reducing  action  towards 
Fehling’s  solution. 

As  both  d-  and  Z-lactic  acid  have  been  obtained  by  treating  maltose 
with  the  living  bacillus,  and  ^-lactic  acid  has  been  formed  in  the 
same  manner  from  sucrose,  it  is  evident  that  the  nature  of  the 
product  depends  on  some  condition  such  as  the  length  of  time  of 
the  fermentation,  the  presence  of  calcium  carbonate,  or  the  nature  of 
the  culture  medium.  G.  Y. 

Acetic  Acid  Fermentation.  Eduard  Buchner  and  Rufus 
Gaunt  ( Annalen ,  1906,  349,  140 — 184.  Compare  preceding  abstract ; 
Buchner  and  Meisenheimer,  Abstr.,  1903,  ii,  318). — -The  paper  opens 
with  an  account  of  the  work  of  previous  authors  on  the  acetic  acid 
fermentation  of  alcohol. 

The  activity  of  nine  separate  enzyme  preparations  from  beer- 
vinegar  bacteria  prepared  by  Buchner  and  Meisenheimer’s  method 
was  tested.  The  comparative  activity  depends  on  the  uniformity  of 
the  acetone  treatment,  the  genesis  of  the  culture,  and  the  temperature 
at  which  the  pure  culture  is  grown  on  the  tubers;  100  grams  of  the 
most  active  preparation,  obtained  from  about  220  grams  of  the  living 
bacteria  containing  55  per  cent,  of  water,  produced  4  grams  of  acetic 
acid.  Finely  powdering  the  enzyme  does  not  alter  the  oxidising  effect. 
Active  preparations,  obtained  when  the  centrifugalised,  living  bacteria 
were  dried  on  a  porous  plate  before  being  added  to  the  acetone,  were 
not  sterile;  sterility  is  produced  only  by  adding  the  still  moist 
bacteria  to  the  acetone  and  treating  the  enzyme  with  toluene. 

In  two  experiments,  propyl  alcohol  was  oxidised  to  propionic  acid  by 
the  enzyme  preparation  from  beer-vinegar  bacteria.  It  may  be  regarded 
as  certain  that  the  acetic  acid  fermentation  of  alcohol  is  caused  by 
an  enzyme,  to  be  called  the  alcohol-oxydase,  which  is  a  product  of  the 
vinegar  bacillus.  The  ash  of  the  bacteria  contains  an  amount  of  iron 
equivalent  to  0  08  per  cent,  of  the  enzyme  preparation,  which  in 
alcoholic  guaiacum  resin  solution  gives  a  transient  coloration  with 
hydrogen  peroxide. 

The  relation  of  the  alcohol-oxydase  to  other  known  oxidising  enzymes 
is  discussed. 

The  expressed  juice  of  the  beer-vinegar  bacteria  does  not  oxidise 
alcohol  in  the  presence  of  air  (compare  preceding  abstract). 

The  results  of  the  experiments  described  are  given  in  a  series 
of  tables.  G.  Y, 
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Alkaline  Aqueous  Mercuri-iodide  as  a  Reagent  for  Hydroxyl 
Groups.  Leopold  Rosenthaler  {Arch.  Pharm.,  1906, 244, 373 — 375). 
— When  boiled  for  one  minute  with  Nessler’s  solution,  substances  which 
contain  a  primary  or  a  secondary  alcohol  group  bring  about  a  reduction 
of  the  solution  (to  metallic  mercury).  Substances  containing  a  tertiary 
alcoholic  group  do  not  effect  this  reduction.  The  action  of  substances 
containing  phenolic  groups  is  varied. 

Sachsse’s  (alkaline  mercuri-iodide)  solution  reacts  in  the  same  way, 
but  not  Knapp’s  (alkaline  mercuricyanide)  solution.  C.  E.  B. 

Preparation  of  Chemically  Pure  Methyl  and  Ethyl  Alcohols ; 
their  Specific  Gravities.  Peter  Klason  and  Evert  Norlin  ( Arkiv 
Kem.  Min.  Geol.,  1906,  2,  No.  24,  1 — 7). — Chemically  pure  methyl  or 
ethyl  alcohol  may  be  prepared  as  follows :  500  grams  of  pure 
potassium  methyl  (or  ethyl)  sulphate  are  dissolved  in  water,  and  to 
the  solution  rather  more  than  the  calculated  quantity  of  pure 
sulphuric  acid  is  added,  the  whole  liquid  measuring  about  2  litres. 
The  methyl  (or  ethyl)  alcohol  is  distilled  in  a  current  of  steam  and 
concentrated  by  fractionation,  finally,  from  ignited  potassium  hydroxide. 
To  remove  the  last  traces  of  moisture,  freshly  ignited  lime  (from 
marble)  and,  finally,  calcium  are  used.  Distillation  from  calcium  is 
continued  until  the  specific  gravity  of  the  alcohol  undergoes  no  further 
change. 

Pure  methyl  alcohol  has  the  sp.  gr.  0'796472  at  15°/15°,  and,  between 
0°  and  30°,  the  sp.  gr.  at  £°/4°  is  expressed  by  0-80999  -  0-00093  t 
—  0-00000025 

Pure  ethyl  alcohol  has  the  sp.  gr.  0-794130  at  15°/15°;  the  value 
0'79429,  on  which  Windisch’s  tables  are  calculated,  indicates  that  the 
alcohol  used  by  this  author  contained  0-05  per  cent,  of  water.  Its 
sp.  gr.  at  0°/4°  is  0-80628 ;  at  10°/4°,  0-79792  ;  at  20°/4°,  0-78938  ; 
at  30°/4°,  0-78080.  These  values  agree  well  with  those  obtained  by 
Winkler.  T.  H.  P. 

sec.-  and.  £erf.-Pinacolyl  Alcohols  and  their  Separation. 
Maurice  Delacre  {Bull.  Soc.  chim.,  1906,  [iii],  35,  811 — 816. 
Compare  this  vol.,  i,  476,  518,  551,  784). — £er£.-Pinacolyl  alcohol  was 
obtained  by  the  application  of  the  Grignard  reaction  to  isopropyl 
bromide.  Its  odour  is  similar  to  that  of  the  alcohol  prepared  from 
pinacolin,  and  after  the  removal  of  traces  of  impurity  by  shaking  it 
with  solid  potassium  hydroxide,  it  boils  at  118-4 — 119-2°  under 
748  mm.  pressure  and  freezes  about  10 "5°.  The  chloride  boils  from 
112 — 113-4°  and  solidifies  at  7°;  the  acetate,  obtained  by  warming  the 
alcohol  with  acetic  anhydride  for  several  hours,  boils  from  125 — 140°. 
When  the  alcohol  is  heated  with  the  anhydride  in  a  closed  tube  for 
three  days  at  200°.  the  principal  product  is  tetramethylethylene 
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(/Jy-dimethyl-AAbutylene).  The  £erL-pinacolyl  alcohol  (and  also  the 
alcohol  regenerated  from  the  acetate  described  above)  is  dehydrated  by 
dilute  sulphuric  acid  much  more  rapidly  than  the  alcohol  obtained  from 
pinacolin,  and  this  method  may  be  used  for  their  separation. 

The  synthetic  £e?A-pinacolyl  alcohol  and  the  alcohol  obtained  from 
pinacolin  appear  therefore  to  be  distinct  substances  possessing  different 
physical  properties,  but  yielding  the  same  derivatives  (chloride, 
bromide,  acetate).  The  formation  of  the  same  derivatives  from  the 
two  alcohols  is  similar  to  the  transformation  of  the  group 

CMe3-OH:CH2 

into  CMe2ICMe2  by  the  action  of  hydrogen  bromide  on  yy-dimethyl- 
Aa-butylene  (this  vol.,  i,  477).  T.  A.  H. 


Succinic  Pinacone  |j8e-Diinethylhexane-/?e-diol], 

OH;CMe2-CH2*CH2*CMe2-OH. 

Louis  Henry  ( Compt .  rend.,  1906,  143,  496 — 500). — /?c-Dimethyl- 
hexane-jSc-diol  (compare  Zelinsky,  Abstr.,  1902,  i,  593;  and  Yaleur, 
Bull.  Soc.  chim.,  1902,  27,  1139),  readily  obtained  by  the  action  of 
magnesium  methyl  bromide  on  ethyl  kevulate,  behaves  like  a  tertiary 
alcohol  (this  vol.,  i,  133,  329),  and  reacts  with  fuming  hydrochloric  acid 
or  acetyl  chloride  to  form  /?€-dichloro-/3£-dimethylhexane, 

CMesCl- CH2- OH2-  CMe2Cl, 

which  crystallises  in  plates  or  needles  melting  at  66 — 67°,  boils  and 
decomposes  at  180°,  and  is  identical  with  the  compound  obtained 
by  the  action  of  hydrochloric  acid  on  dmocrotonyl  or  dmobutenyl 
(Pogorzelsky,  Abstr.,  1899,  i,  785).  /?e-Dimethylhexane-/3e-diol  is 
readily  dehydrated  by  the  action  of  dilute  sulphuric  acid  even  in  the 

cold  to  form  s-tetramethyltetramethylene  oxide,  i  2  2^>0  (com- 

pare  Pogorzelsky,  Abstr.,  1899,  i,  785),  which  is  a  colourless,  mobile 
liquid  with  an  agreeable  odour,  boils  at  116 — 117°,  and  reacts  even  in 
the  cold  with  fuming  hydrochloric  acid  to  form  /?e-dichloro-/?e-dimethyl- 
hexane.  When  /?€-dimethylhexane-/3€-diol  is  distilled,  it  suffers  partial 
dehydration  and  forms  the  unsaturated  alcohol 
CMe2:CH-CH2-OMe2*OH 

\(3  e-dimethyl -A* -hexylene- fi-ol],  which  is  a  colourless,  mobile  liquid  with 
an  agreeable  penetrating  odour,  boils  at  165°,  combines  readily  with 
bromine,  and  is  converted  into  its  chloride  by  the  action  of  acetyl 
chloride.  M.  A.  W. 


Distillation  of  Ether.  E.  J.  Swaab  ( Chem .  Centr.,  1906,  ii,  841; 
from  Pharm.  Weehblad,  1906,  43,  817 — 818). — A  glass  attachment  is 
described,  enabling  a  reflux  condenser  to  be  used,  the  condensed  ether 
passing  down  a  vertical  tube  into  the  receiver,  the  vapour  entering  by 
means  of  a  side  branch.  P.  H. 


Freezing  and  Melting  Points  of  Glyceryl  Nitrate.  Hermann 
Kast  {Chem.  Centr.,  1906,  ii,  948  ;  from  Zeit.  ges.  Schiess,  Sprengstoff- 
wesen,  1,  225 — 228). — Glyceryl  nitrate  exists  in  two  modifications.  The 
labile  form  melts  at  2-8 — 2 '9°  and  solidifies  at  2'0 — 2-2°,  whilst  the 
stable  form  melts  at  13'1 — 13*2°  and  solidifies  at  12‘5°.  The  labile 
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form  has  a  more  glassy  appearance  than  the  other.  It  is  very  difficult 
to  freeze  small  quantities,  but  less  so  to  freeze  large  quantities,  of  glyceryl 
nitrate ;  in  a  mixture  of  ether  and  carbon  dioxide  it  solidifies  to  an 
amorphous  mass  which,  however,  becomes  liquid  on  warming  to 
temperatures  below  the  true  freezing  point ;  when  once  it  has  been 
frozen  it  is  less  difficult  to  freeze  it  a  second  time.  The  depression  of 
the  freezing  point  of  glyceryl  nitrate  by  dinitrochlorohydrin  agrees  fairly 
closely  with  Kaoult’s  law.  P.  H. 

Origin  of  Optically  Active  Fatty  Acids  in  Nature.  Carl 

Neuberg  ( Chem .  Centr.,  1906,  ii,  1132 — 1133;  from  Biochem.  Zeit., 
1906,  1,  368—379). — The  author  has  obtained  experimental  evidence 
in  support  of  his  theory  that  mineral  oil  originates  from  the  optically 
active  decomposition  products  of  proteids.  The  fatty  acids  isolated 
from  a  sample  of  putrid  cheese  yielded  a  fraction  comprising  from 
acetic  to  hexoic  acid  which  had  aD  +  1  '2°.  The  volatile  acids  obtained 
from  putrid  gelatin  were  similarly  active,  but  to  a  less  degree. 
Further,  by  the  action  of  lipase  from  vegetable  sources  on  the 
triglyceride  of  dibromostearic  acid,  free  dextrorotatory  dibromostearic 
acid  and  a  dextrorotatory  glyceride  were  obtained,  showing  that  as  a 
result  of  slow  oxidation  and  asymmetric  fission  by  living  or  unorganised 
ferments,  inactive  fats  may  give  rise  to  optically  active  substances. 

P.  H. 

Active  Components  of  a-Bromopropionic  Acid.  Ludwig 
Ramberg  ( Annalen ,  1906,  349,  324 — 332.  Compare  Abstr.,  1901,  i, 
63;  Warburg  and  Fischer,  Abstr.,  1905,  i,  692). — The  resolution  of 
the  inactive  acid  can  be  effected  without  great  loss  of  material  by  a 
method  involving  fractional  crystallisation  of  the  cinchonine  salt  and 
“freezing5'  out  the  inactive  acid  from  the  active  acids  so  obtained. 
A  supersaturated  solution  of  the  salt,  C]9H??0N2,2C3H502Br,  is  made 
by  dissolving  153  grams  of  the  acid  and  148  grams  of  cinchonine  in 
3  litres  of  water  at  30 — 35°,  the  last  25  per  cent,  of  the  acid  being 
added  slowly  after  the  base  has  dissolved.  After  evaporating  the 
solution  at  27 — 30°  in  a  vacuum  to  2,300  c.c.,  the  crystals  (fraction  I.) 
are  removed  and  the  mother  liquor  evaporated  to  about  1,400  c.c.  and 
the  second  crop  of  crystals  (fraction  II.)  filtered  off.  The  solution  of 
these  crystals  is  employed  in  dissolving  a  fresh  quantity  of  cinchonine 
and  of  the  racemic  acid.  The  acid  from  fraction  I.  (aD  — 11°)  and  that 
from  the  mother  liquor  from  fraction  II.  (a^  +  19°)  are  treated 
separately  as  follows.  The  temperature  is  raised  to  the  highest 
at  which  crystallisation  will  begin,  the  acid  is  nucleated  with  a  crystal 
of  the  racemic  form,  and  the  temperature  allowed  to  fall  very  slowly 
for  several  days.  When  half  the  acid  has  solidified,  the  crystals  are 
separated  centrifugally,  and  consist  of  the  pure  racemic  form.  The 
liquid  is  again  nucleated  and  cooled  slowly  to  0°,  whereby  a  further 
quantity  of  the  racemic  form  is  obtained.  The  acid  which  still  remains 
liquid  has  aD  ±  33°,  and  after  a  t hir’d  nucleation  at  -  5°,  cooling  to 
—  15°,  and  removal  of  the  crystals,  has  aD  ±  38°.  The  cinchonine  salt 
of  this  acid  is  recrystallised  six  or  eight  times  from  water  or  acetone. 
The  recovered  Z-a-bromopropionic  acid  solidifies  completely  at  -  40° ; 

3  /•  2 
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when  the  temperature  is  raised  slowly  to  -  7°  and  then  lowered  to 
—  12°,  the  crystals  obtained,  after  removal  of  the  liquid  portion,  con¬ 
sist  of  the  pure  hevo-acid.  It  melts  at  -  6°  to  -  7°,  has  a  sp.  gr.  l-708 
at  20°/20°,  and  [a]D  —27°  at  20°  (compare  Warburg,  loc.  cit.).  The  pure 
d- acid  has  not  been  obtained  ;  the  ethyl  ester  of  an  acid  having 
aD  +  36  boils  at  62 — 63°  under  15  mm.  pressure,  has  a  sp.  gr.  T388 
at  20°/4°,  and  oD  +  SO'SS0  at  20°.  The  pure  ester  should  have  aD  +  46° 
and  [a]D  +  33° at  20°  (compare  Walker,  Trans.,  1895,  67,  921).  C.  S. 

Theory  of  Saponification.  Julius  Marcusson  (Ber.,  1906,  39, 
3466 — 3474). — According  to  Lewkowitseh  (Proc.,  1899,  15,  190) 
incompletely  hydrolysed  fats  should  contain  mono-  and  di-glycerides, 
and  the  presence  of  these  substances  should  be  indicated  by  a  high 
acetyl  value  ;  but  as  other  compounds,  such  as  hydroxy-acids,  lactones, 
&c.,  are  also  indicated  by  the  acetyl  value,  the  author  has  endeavoured 
to  isolate  the  lower  glycerides  and  thus  obtain  further  support  for  the 
theory  of  successive  hydrolysis. 

A  quantity  of  incompletely  saponified  fat  was  divided  into  two 
equal  parts.  One  was  acidified,  and  the  precipitated  neutral  fat  and 
free  fatty  acid  acetylated  directly ;  from  the  other  portion,  after 
removing  excess  of  alkali  with  acid,  the  soaps  were  extracted  and  the 
residual  neutral  fat  acetylated.  Finally,  the  fatty  acids  from  the 
soaps  of  the  second  portion  were  acetylated.  The  anticipated  increase 
in  the  acetyl  value  was  never  observed.  The  portion  containing  both 
neutral  fat  and  free  fatty  acid  usually  gave  a  slightly  higher  acetyl 
value  than  that  of  the  neutral  fat,  and  the  acetyl  value  of  the 
separated  acids  were  sometimes  as  high  as,  and  sometimes  higher  than, 
that  of  the  neutral  fat.  These  results  do  not  point  to  the  existence  of 
the  lower  glycerides,  but  seem  to  depend  on  certain  changes  which 
have  occurred  in  the  fatty  acids. 

The  saponification  of  olive  oil  by  shaking  with  concentrated 
aqueous  sodium  hydroxide  in  stoppered  vessels  excludes  the  inter¬ 
ference  of  atmospheric  oxygen  and  affords  scope  for  the  hydrolysis  to 
occur  in  successive  stages,  but  no  indication  of  the  formation  of  the 
lower  glycerides  was  obtained.  Saponification  of  this  oil  in  the  cold 
with  the  enzyme  of  castor  oil  seeds  gave  no  indication  of  successive 
hydrolysis.  The  hydrolytic  changes  which  occur  in  rancid  fats  do  not 
give  rise  to  the  lower  glycerides,  for  although  dierucein  is  found  in  old 
rape-seed  oil,  yet  it  only  occurs  in  the  oil  which  has  been  refined  with 
sulphuric  acid,  and  in  all  probability  arises  as  a  fission  product  of 
trierucein,  formed,  not  by  alkaline  hydrolysis,  but  by  the  action  of  the 
acid.  The  examination  of  rancid  sheep’s  tallow  and  olive  oil  gave  no 
indubitable  evidence  of  the  presence  of  mono-  and  di-glycerides. 

G.  T.  M. 

Beeswax  from  Annam,  J.  Bellier  (Ann.  Chim.  anal.,  1906, 
II,  366 — 368). — A  sample  of  yellow  beeswax  received  from  Annam 
gave  results,  on  analysis,  which  differed  considerably  from  those 
yielded  by  ordinary  European  beeswax.  The  figures  obtained  were  : 
sp.  gr.  0-964 ;  m.  p.  61° ;  acid  number,  7'8;  ester  number,  86-6; 
iodine  number,  6  ;  unsaponifiable  matter,  10  5  per  cent.  W.  P.  S. 
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Historical  Note  on  the  Fixation  of  Ozone  by  Oleic  Acid. 
Theodor  Weyl  (Ber.,  1906,  39,  3347 — 3348). — The  author  claims  to 
have  been  the  first  to  observe  the  fixation  of  ozone  by  acids  of  the 
oleic  series  (compare  Molinari,  this  vol.,  i,  792  ;  Harries,  ibid.,  i,  793). 

E.  F.  A. 

Separation  of  the  Fatty  Acids  of  Cod-liver  Oil.  Hendrik 
Bull  (Ber.,  1906,  39,  3570 — 3576.  Compare  Abstr.,  1900,  ii,  250, 
325  ;  1901,  ii,  137 ;  Ljubarsky,  Abstr.,  1898,  ii,  299). — The  fatty 
acids  of  cod-liver  oil  are  separated  by  conversion  into  the  methyl 
esters,  fractional  distillation  of  these  under  10  mm.  pressure,  when 
80  per  cent,  of  the  esters  distil  below  240°,  and  hydrolysis  of  the 
fractions  so  obtained.  In  this  manner  have  been  isolated  myristic, 
palmitic,  stearic,  oleic,  and  erucic  acids,  as  also  two  new  acids, 

^•'16^30^2’  ani^  ^20®"38^2’ 

The  unsaturated  acid  C]6H30O2,  which  is  present  to  the  extent  of 
6  per  cent,  of  the  cod-liver  oil,  and  is  obtained  also  from  herring  and 
whale  oils,  melts  at  -  1°,  has  an  acid  number  219,  and  an  iodine 
number  91 ‘5,  forms  a  methyl  ester  boiling  at  185 — 186°  under  10  mm. 
pressure,  and  on  oxidation  with  potassium  permanganate  in  alkaline 
solution  cooled  with  ice,  yields  a  dihydroxy  palmitic  acid  crystallising 
in  white  leaflets  and  melting  at  125°.  The  acetyl  derivative  of  this 
acid  has  an  acetyl  number  355‘7. 

Gadoleic  acid,  C20H38O2,  obtained  together  with  stearic  and  oleic 
acids  on  hydrolysis  of  the  fraction  boiling  at  205 — 206°  under  10  mm. 
pressure,  occurs  also  in  herring  and  whale  oils;  it  melts  at  24-5°,  and 
has  an  acid  number  180'5,  and  an  iodine  number  80’3.  On  oxidation 
with  potassium  permanganate  in  alkaline  solution  cooled  with  ice,  it 
yields  dihydroxygadic  acid,  C20H38O2(OH)2,  which  separates  from 
alcohol  in  white  crystals,  melts  at  127'5 — 128°,  and  has  an  acid  number 
161-7. 

Heyerdahl's  jecoleic  acid  ( Cod  liver  Oil  and  its  Chemistry),  ii  present, 
can  be  so  only  in  very  small  amount,  whilst  this  author’s  dihydroxy- 
acid  is  probably  a  eutectic  compound  of  oleic  and  gadoleic  acids. 

G.  Y. 

Action  of  Alkali  Carbonates  on  /Sy-Dibromo  aa-dimethyl 
Acids.  Part  II.  Alfred  Courtot  (Bull.  tioc.  chim.,  1906,  [iii],  35, 
969 — 988.  Compare  this  vol.,  i,  788). — /?y-Dibromo-aa/?-trimethyl- 
butyric  acid,  on  treatment  with  zinc  dust,  furnishes  dimethyliso- 
propenylacetic  [aa-dimethyl-/?-methylenebutyric]  acid,  and  reacts  with 
a  dilute  solution  of  potassium  hydrogen  carbonate,  forming  dimethyl- 
isopropenylcarbinol.  With  potassium  carbonate  the  action  proceeds 
further,  and  in  addition  to  the  alcohol  some  pinacolin  and  dmopropenyl 
are  formed.  The  latter  is  the  principal  product  obtained  when  /?y-di- 
bromo-aa/?-trimethyl butyric  acid  is  treated  with  pyridine  in  presence  of 
ether. 

Dimethylisopropenylcarbinol,  CHgICMe-CMeg’OH,  is  a  mobile  liquid 
of  pleasant  odour,  melts  at  —  17°  (compare  Choupotsky  and  Mariutza, 
Abstr.,  1890,  727).  Th e  phenylcarbamate  separates  from  boiling  light 
petroleum  in  long  needles  and  melts  at  103 — 104°.  On  dehydration 
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with  sulphuric  acid,  the  alcohol  yields  a  mixture  of  difsopropenyl  and 
pinacolin.  Diisopropenyl  [/3y-dimethyl-Aav- butadiene], 
CH2:CMe*CMe:CH2, 

has  a  sp.  gr.  0-73074  at  15°,  na  1-4379,  n p  1-4527,  ny  1-4622,  and 
n-Q  1-4421,  and  on  oxidation  with  permanganate  yields  acetic  and 
formic  acids  and  a  small  quantity  of  pinacolin.  The  dibromide, 
CH2Br*CMeBr*CMe‘.CH2,  melts  at  49°,  boils  at  105°  under  14  mm. 
pressure,  and  regenerates  the  hydrocarbon  on  treatment  with  magnesium 
in  presence  of  ether  (compare  Kondakoff,  Abstr.,  1901,  i,  62).  The 
tetrabromide  melts  at  140°  [compare  (1)  Mariutza  and  (2)  Kondakoff 
( loc .  cit.y\.  The  oily  bromide  referred  to  by  Kondakoff  ( loc .  cit .)  boils 
at  115°  under  14  mm.  pressure,  and  is  probably  a  mixture  of  the 
dibromide  with  other  more  highly  brominated  derivatives. 

Dimethylallylcarbinol,  CH2!CH'CH2*OMe2*OH,  obtained  by  con¬ 
densing  acetone  with  allyl  iodide  in  presence  of  zinc,  is  a  mobile  liquid 
and  boils  at  120°  under  atmospheric  pressure  (compare  Saytzeff, 
Abstr.,  1877,  ii,  298).  The  phenylcarbamate  crystallises  from  boiling 
light  petroleum  in  slender  needles  and  melts  at  49 — 50°. 

When  ethyl  methylacrylate  reacts  with  magnesium  methyl  iodide, 
dimethylzsopropenylcarbinol,  diisapropenyl,  and  aa-methylethylacetone 
[methyl  a-methylpropyl  ketone]  are  produced  (compare  Kohler,  Abstr., 
1904,  i,  595).  aa-Methylethylacetone  may  also  be  prepared  by  treat¬ 
ing  ethyl  acetoacetate  with  ethyl  and  methyl  iodides  successively  in 
presence  of  sodium  and  alcohol  and  hydrolysing  the  complex  ester  so 
formed.  The  ketone  is  liquid,  has  a  penetrating  camphoraceous  odour, 
and  boils  at  116°  under  atmospheric  pressui-e ;  the  semicarbazone  crys¬ 
tallises  from  ether  and  melts  at  95 — 96° ;  the  oxime  is  a  pungent 
smelling  liquid  and  boils  at  89°  under  20  mm.  pressure ;  the  phenyl- 
hydrazone  is  viscid  and  boils  at  152°  under  10  mm.  pressure. 

Diethyli'&opropenylcarbinol,  CH2ICMe*CEt2*OH,  the  sole  product  of 
the  action  of  magnesium  ethyl  iodide  on  ethyl  methylacrylate,  is  a  mobile 
liquid  with  a  camphoraceous  odour  and  boils  at  152°. 

Methylpropenylcarbinol,  CHMe’.CHMe*CH*OH,  the  sole  product  of 
the  action  of  magnesium  methyl  iodide  on  crotonaldehyde,  boils  at  122° 
under  atmospheric  pressure  (compare  Grignard,  Abstr.,  1901,  i,  679)  ; 
the  acetate  boils  at  138°,  and  the  phenylcarbamate  crystallises  from  light 
petroleum  and  melts  at  43°. 

By  the  action  of  magnesium  methyl  iodide  on  ethyl  /?/?-di methyl¬ 
acrylate,  dimethylpentadiene,  dimethyKsobutenylcarbinol,  and  a  ketone 
yielding  a  semicarbazone  crystallising  in  long  needles  and  melting 
at  123 — 124°  are  obtained.  This  ketone  may  be  i^-butylacetone, 
OMe3-CH2‘COMe.  Attempts  to  synthesise  i^-butylacetone  by  condens¬ 
ing  ierL-butyl  chloride  with  trio xy methylene  in  presence  of  magnesium 
yielded  only  Tissier’s  alcohol,  CMe3*CH2*OH.  The  iodide  prepared 
from  the  latter,  by  condensation  with  acetyl  chloride  in  presence  of 
zinc,  yielded  only  traces  of  the  ketone  sought,  and  similarly  attempts 
to  prepare  the  ketone  from  ethylaeetoacetate  were  unsuccessful. 

Dimethyh'sobutenylcarbinol,  CMe2ICH*CMe2,OIT,  is  the  principal 
product  of  the  interaction  of  magnesium  methyl  iodide  and  ethyl 
methylacrylate.  It  has  a  camphoraceous  odour  and  boils  at  138° 
under  atmospheric  pressure  (compare  von  Fellenberg,  Abstr.,  1904, 
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i,  961).  Th e  phenylcarbamate  crystallises  in  silky  needles  and  melts  at 
1110.  /3S-Ditnethyl-Aay-pentadiene,  CMe2ICH*CMeICH2,  also  produced 
in  the  above  reaction  (compare  Grignard,  Abstr..  1900,  i,  382),  boils  at 
90°  under  atmospheric  pressure  ;  the  dibromide  has  an  irritating  odour 
and  boils  at  65°  under  10  mm.  pressure. 

The  foregoing  results  show  that  the  fixation  of  magnesium  alkyl 
haloids  by  the  a/3- unsaturated  esters  of  the  aliphatic  series  is  confined 
to  magnesium  methyl  iodide,  and  in  this  respect  differ  from  those 
obtained  by  Kohler  (Abstr.,  1904,  i,  595)  and  by  Kohler  and  Heritage 
(Abstr.,  1905,  i,  207)  with  unsaturated  compounds  of  the  cyclic  series. 

When  /3y-dibromo-/3-phenyl-aa-dimethylbutyric  acid  is  treated  with 
an  aqueous  solution  of  potassium  carbonate,  (3-hydroxy-fi-phenyl-aa-di- 

,  „  7  CPh(OH)  •  CMe2.  ,  . 

methylbutyrolactone,  _ _ ^>00,  and  phenylisop'ene  are  pro¬ 

duced.  The  former  crystallises  from  a  mixture  of  ether  and  light 
petroleum  and  melts  at  115°.  Phenylisoprene  is  a  mobile  odorous 
liquid,  boils  at  95°  under  24  mm.  pressure  and  yields  a  liquid  dibromide. 
When  dissolved  in  carbon  disulphide  and  treated  with  bromine,  it 
furnishes  a  crystalline  product  which  may  be  a  monobromo-derivative 
of  the  dibromide  ;  it  melts  at  76°.  T.  A.  H. 

y-Aldehy do  acids.  Edmond  E.  Blaise  and  Alfred  P.  Courtot 
(Bull.  Soc.  chim .,  1906,  [iii],  35,  989 — 1004.  Compare  Abstr.,  1905, 
i,  562). — When  /3y-dibromo-aa-dimethylbutyric  acid  is  distilled,  it 
decomposes,  yielding  y-bromo-aa-dimethylbutyrolactone  (this  vol., 
i,  788),  and  this,  when  boiled  with  quinoline,  furnishes  isoprene. 
Ethyl  /3y-dibromo-aa-dimethylbutyrate,  obtained  by  the  action  of 
bromine  on  ethyl  dimethylvinylacetate,  is  readily  hydrolysed  either  by 
potassium  hydroxide  or  acetate  dissolved  in  water,  and  therefore 
yields  the  same  products  as  the  free  acid  when  treated  with  these 
reagents. 

/3-Bromo-aa-dimefchylvalerolactone,  when  heated  in  presence  of 

CH'CMe 

quinoline,  yields  the  corresponding  unsaturated  lactone,  _ ^>00, 

and  this,  when  dissolved  in  an  aqueous  solution  of  potassium  hydr¬ 
oxide,  yields  mesitonic  acid,  CH2Ac*CMe.2,C02H. 

/3y-Dibromo-aa/3-trimethylbutyric  acid  (Abstr.,  1905,  i,  562)  crys¬ 
tallises  from  light  petroleum  and  melts  at  107 — 108°.  When  heated, 

•  „  .  ,  „  ,  _ .  ,  CMeBr'CMe^s. 

it  furnishes  first  the  corresponding  bromolactone,  _ ^^>00, 


-O' 


which  crystallises  in  parallelopipeds  and  melts  at  194°,  and  finally  the 
OMe'CMe. 

unsaturated  lactone,  n  _  ^^>CO,  which  is  crystalline  at  low 


temperatures,  melts  at  -25°,  boils  at  65°  under  12  mm.  or  at  174° 
under  atmospheric  pressure,  and  on  hydrolysis  (loc.  cit.)  furnishes 

y-hydroxy-aa/3-trimethylbutyrolactone,  qjj.q iq^QHM 

ether  of  this  is  a  mobile  liquid  and  boils  at  107°  under  11  mm. 
pressure;  the  acetate  (loc.  cit.)  boils  at  135°  under  11  mm.  pressure. 
On  treatment  with  semicarbazide  hydrochloride  in  presence  of  sodium 
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acetate,  the  hydroxylactone  yields  trimethylsuccinic  hemialdehyde  semi- 
carbazone,  NH2,C0,NH,]S’!CH*CHMe,CMe2*C02H,  which  forms  small 
crystals  and  melts  and  decomposes  at  240°.  The  corresponding  oxime , 
obtained  in  an  analogous  manner,  melts  and  decomposes  at  153°,  and 
the  phenylhydrazone  melts  at  110°. 

On  oxidation  with  chromic  acid,  y-hydroxy-aa/3-trimethylbutyro- 
lactone  yields  trimethylsuccinic  acid. 

f$y-Dibromo-aaf$-trimethylbutyrolactone ,  obtained  by  the  action  of 
bromine  on  the  unsaturated  bromolactone  mentioned  previously,  melts 
at  107—108°. 

y-Bromo-aa-dimethylisopropenylacetic  acid,  CHBrICMe*CMe2*C02H, 
obtained  by  heating  methyl  /3y-dibromo-aa/3-trimethylbutyrate  with 
potassium  hydroxide  dissolved  in  water,  crystallises  from  light  petrol¬ 
eum  and  melts  at  59°.  Its  methyl  ester,  prepared  from  /3y-dibromo- 
aa/btrimethylbutyrate,  is  a  mobile  liquid  and  boils  at  104°  under 
19  mm.  pressure. 

(3-Bromo-fi-phenyl-aa-dimethylbutyrolactone,  obtained  by  heating 
/Jy-dibromo-/J-phenyl-aa-dimethylbutyric  acid  at  220°  under  30  mm. 
pressure,  crystallises  from  a  mixture  of  ether  and  light  petroleum  in 
brilliant  lamellae,  melts  at  131°,  and,  when  boiled  with  quinoline, 


yields  phenyldimethylbutenolide, 


CPh-CMe, 
1 1  2 

CH- 


0 

^^>CO,  which  crystallises 


from  ether,  melts  at  70 — 71°,  boils  at  145°  under  10  mm.  pressure, 
and  on  hydrolysis  yields  y-hydroxy-ft-phenyl-aa-dimethylbutyrolactone. 
This  forms  brilliant  spangles  from  benzene,  begins  to  decompose 
at  120°,  melts  at  131°,  and,  with  semicarbazide  hydrochloride  in 
presence  of  sodium  acetate,  yields  phenyldirnethylsuccinic  hemialdehyde 
semicarbazone,  which  crystallises  from  alcohol  and  melts  and 
decomposes  at  220°.  The  corresponding  oxime  is  crystalline,  begins 
to  decompose  at  140°,  and  melts  at  155°.  The  hydroxylamine  salt 
of  the  oxime  melts  and  decomposes  at  130°.  By  the  action  of 
hydrazine  hydrate  on  the  y-hydroxy-lactone  (2  mols.),  phenyldimethyl- 
succinic  hemialdehydeazine,  N2(ICH*CHPh*CMe2‘C02H)2,  is  produced  ; 
it  crystallises  from  alcohol  and  melts  at  210°. 

/ 3-Phenyl-aa-dimethylsuccinic  acid,  obtained  by  oxidising  the  hydr¬ 
oxylactone  with  chromic  acid,  separates  from  ether  in  small  crystals 
and  melts  and  decomposes  at  180°.  T.  A,  H. 


Preparation  of  Methylethylpyruvic  Acid  and  its  Derivatives. 

Rene  Locquin  {Bull.  Soc.  chim.,  1906,  [iii],  35,  962 — 965). — Most  of 
the  facts  recorded  in  this  piper  are  already  given  in  Abstr.,  1905, 
i,  636.  Ethyl  sec. -butylacetoacetate,  prepared  by  the  general  method 
(Abstr.,  1904,  i,  646),  yields  with  hydrazine  hydrate,  3 -methy  l- sec. - 
butyl-5-pyrazolone,  which  crystallises  from  boiling  benzene  and  melts 
at  158 — 159°.  When  ethyl  sec.-butylacetoacetate  is  treated  with 
nitrosylsulphuric  acid  (Bouveault  and  Locquin,  Abstr.,  1904,  i,  847), 
it  furnishes  ethyl  a-oximino-/3-methylvalerate  (Abstr.,  1905,  i,  636),  a 
thick  liquid  which  has  a  sp.  gr.  1'042  at  0°/4°.  This  is  hydrolysed  by 
potassium  hydroxide  in  water  and  furnishes  the  corresponding  acid 
{loc.  cit.),  which  separates  from  ether  in  brilliant  spangles  and  melts, 
sublimes,  and  decomposes  at  160 — 161°  Further,  the  ethyl  methyl- 
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ethy] pyruvate,  formed  by  treating  the  oximino-ester  with  freshly- 
formed  nitrous  acid  (Bouveault  and  Locquin,  Abstr.,  1905,  i,  10),  is 
a  colourless  liquid  which  has  a  sp.  gr.  0  988,  boils  at  78 — 79°  under 
15  mm.  pressure,  and  is  hydrolysed  less  easily  than  its  analogues.  The 
semicarbazone  separates,  on  cooling  its  solution  in  light  petroleum,  in 
slender  needles,  melts  at  82 — 83°,  and,  on  treatment  with  potassium 
hydroxide  solution  at  100°,  furnishes,  not  the  semicarbazone  of  methyl - 
ethylpyruvic  acid,  but  the  corresponding  lactam , 

CHMeEt*C<^^>CO, 

which  crystallises  from  benzene  on  addition  of  alcohol  in  spangles  and 
melts  at  206 — 207°. 

Ethyl  methylethylpyruvate,  when  heated  with  water  in  a  closed 
tube  for  several  hours,  furnishes  the  acid  which  boils  at  84°  under 
15  mm.  pressure  (1),  melts  at  35°,  furnishes  a  phenylhydrazone  melting 
at  130°  and  a  semicarbazone  which  crystallises  from  dilute  alcohol 
and  melts  at  165°.  T.  A.  H. 

[/3-Ethoxym ethy lacry lie  Acid].  Oskar  Emmerling  and  L. 
Kristeller  ( Ber .,  1906,  39,  3549 — 3550). — /3-Ethoxymethylacrylic 
acid,  recently  described  by  the  authors  (this  vol.,  i,  623),  is  the  same 
substance  as  that  prepared  lately  by  Tschitschibabin  (this  vol.,  i,  398). 

G.  T.  M. 

Isomorphism.  Jean  Herbette  ( Ghem .  Gentr.,  1906,  ii,  970;  from 
Bull.  Soc.  /rang.  Min.,  29,  97 — 190). — By  special  methods  of  crystal¬ 
lisation  the  following  new  crystalline  forms  of  previously  known 
compounds  have  been  obtained.  (1)  A  rhombohedral  form  of  thallium 
tartrate, C4H406T12[« : c  =  1 : 1-08534], sp.gr.  4'8;  (2)  a  rhombic  hydrated 
thallium  tartrate,  2C4H406T12,H20  ;  these  salts  are  completely  iso- 
morphous  with  the  rubidium  and  potassium  salts  respectively ;  (3)  a 
substance  obtained  by  crystallising  a  mixture  of  barium  chloride  and 
bromide.  For  details  of  these  compounds  the  original  paper  should  be 
consulted.  P.  H. 

Action  of  Formaldehyde  Solution  on  Potassium  Perman¬ 
ganate.  George  B.  Frankforter  and  Rodney  M.  West  (J.  Amer. 
Ghem.  Soc.,  1906,  28,  1234 — 1238). — A  study  on  the  action  of  formalin 
on  solid  potassium  permanganate.  In  order  to  avoid  a  too  violent 
action,  the  powdered  permanganate  should  be  diluted  with  an  equal 
bulk  of  sand.  In  order  to  obtain  the  largest  possible  amount  of 
gaseous  formaldehyde  (which  may  then  be  absorbed  in  water  and 
titrated),  50  c.c.  of  strong  formalin  should  be  dropped  slowly  (so  as  to 
take  about  thirty  minutes)  on  to  200  grams  of  the  permanganate-sand 
mixture.  A  special  apparatus  is  described  and  illustrated,  and  two 
tables  are  given.  L.  de  K. 

Action  of  Bases  on  Chloral  Hydrate.  Johannes  E.  Enklaar 
( Bee .  trav.  chim.,  1906,  25,  297 — 310). — The  author  has  extended  his 
investigation  on  the  rate  of  decomposition  of  chloral  hydrate  by  the 
action  of  bases  (Abstr.,  1905,  i,  171,  741),  and  in  the  present  paper  the 
values  of  the  velocity  coefficient  are  tabulated  for  mixtures  of  chloral 
hydrate  and  barium  hydroxide,  with  and  without  the  addition  of 
neutral  barium  nitrate,  chloride,  acetate,  propionate,  or  valerate.  The 
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results  show  that,  as  in  the  case  of  the  other  alkali  or  alkali-earth 
hydroxides,  the  velocity  of  the  reaction  increases  with  the  excess  of 
the  free  base  above  the  equivalent  of  the  chloral  hydrate  employed, 
and  is  accelerated  by  the  addition  of  neutral  salts,  equivalent  quantities 
of  different  salts  producing  the  same  effect.  M.  A.  W. 

Succinaldehyde  Derivatives.  Carl  D.  Harries  and  Hermann 
Krutzfeld  ( Ber .,  1906,  39,  3670 — 3677.  Compare  Abstr.,  1901,  i, 
451  ;  1902,  i,  345  ;  this  vol.,  i,  227  ;  Wohl  and  Schweitzer,  ibid.,  i, 
232). — In  the  preparation  of  succindialdehyde  from  its  dioxime  by 
means  of  nitrous  gases,  it  is  advisable  to  pass  the  gases  for  some  time 
after  all  the  oxime  has  dissolved,  as  otherwise,  after  neutralising  with 
calcium  carbonate  and  evaporating,  an  explosive  syrup  is  obtained.  If 
the  gas  is  passed  for  too  long  a  time  a  precipitate  of  succinic  acid 
appears. 

Succinaldehydedisemicarbazone,  C6H1202N6,H20,  crystallises  from 
water,  in  which  it  is  readily  soluble,  in  the  form  of  six-sided  prisms, 
melting  at  188®.  It  dissolves  readily  in  methyl,  less  readily  in  ethyl 
alcohol.  The  diphenylmethylhydrazone  melts  at  96°,  and  not  at  86° 
(Henle,  Abstr.,  1905,  i,  413). 

The  di-nitrophenylhydrazone  C16H1604N6,H20,  crystallises  in  golden 
yellow  needles  melting  at  185°  and  is  insoluble  in  water. 

The  product  C10H10N2,H2O,  obtained  by  the  condensation  of  succin¬ 
aldehyde  with  o-phenylenediamine,  is  a  yellow,  amorphous  powder  with 
feebly  basic  properties.  It  melts  at  about  150°,  but  after  heating  at 
100°  is  anhydrous  and  then  melts  at  about  177°.  It  dissolves  in  benzene 
or  chloroform,  but  is  insoluble  in  water,  alcohol  or  light  petroleum. 

Succintetramethylacetal  is  readily  converted  into  its  dibromo- deriva¬ 
tive,  CH(OMe)2*CHBr,CHBr,CH(OMe)2,  when  treated  with  an  excess 
of  bromine  in  the  presence  of  calcium  carbonate  in  sunlight.  It  is  a 
colourless  oil  readily  soluble  in  organic  solvents,  and  when  heated 
evolves  hydrogen  bromide. 

Dibromosuncincddehyde,  obtained  by  brominating  the  aldehyde  in 
chloroform  solution  in  the  presence  of  calcium  carbonate,  is  a 
yellow  oil  with  a  strong  odour.  It  readily  reduces  Fehling’s 
solution,  but  does  not  give  the  pyrrole  reaction.  When  dissolved  in 
warm  acetic  acid  and  precipitated  with  water,  it  is  converted  into  a 
solid  modification  melting  at  75°  after  sintering  at  about  50°. 

When  distilled  under  reduced  pressure,  the  dibromo-derivative  is 
converted  into  br omofumar aldehyde,  which  distils  at  130°  under  15  mm. 
pressure.  The  tetra-acetal  distils  at  110 — 120°  under  15  mm.  pressure. 

J.  J.  S. 


Thio-derivativea  of  Ketones.  III.  Emil  Fromm  and  Paul 
Ziersch  (Ber.,  1906,  39,  3599 — 3609.  Compare  Baumann  and 
Fromm,  Abstr.,  1890,  26;  1895,  i,  362;  Fromm  and  Mangier,  Abstr., 
1901,  i,  184). — 1  :  3-Diketones  react  with  hydrogen  sulphide  in  presence 
of  hydrogen  chloride,  forming  thio-derivatives  of  the  bisdiketones. 

/CMe'CH2-CMe 


Tetratkiobisacetylacetone, 


>S  S< 
CMe-CH2-CMe 


sS,  separates  from 
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boiling  alcohol  in  white  crystals,  melts  at  161°,  remains  unchanged 
when  boiled  with  alcoholic  potassium  hydroxide,  or  when  distilled 
alone  or  with  zinc  dust  or  copper  powder,  dissolves  in  concentrated 
sulphuric  acid  and  is  re  precipitated  on  dilution,  and  reacts  with 
bromine  in  chloroform  solution,  evolving  hydrogen  bromide  and  forming 
an  unstable  crystalline  substance.  When  heated  with  methyl  iodide 
at  100°,  it  yields  trimethylsulphine  iodide. 

With  hydrogen  sulphide  methylacetylacetone  yields  two  products  : 

.CMe-CHMe-CMe. 

irithio  oxi/bismethylacetylacetone.  S<f  ^>S  S<”  /O,  which  melts 

\0Me-0HMe-CMe/ 

at  100°,  is  readily  soluble  in  chloroform  or  alcohol,  and  is  obtained 
only  in  a  slightly  impure  condition,  and  trithiobismethylacetylacetone , 

/CMe-CHMe-C(CH2K  /CMe-CMelCMe. 

S<^  J>S,  or  S<^  >S  \s,  which  is  pre- 

\CMe-CHMe-C(CH2K  XJMe-CMelCMe' 

cipitated  on  addition  of  alcohol  to  its  solution  in  chloroform  and  melts 
at  193°. 


.CMe’CMe/CMe. 

Tetrathiobisdimethylacetylacetone,  S<^  ^>S  n3,  melts  at 

\CMe*CMe2*CMe/ 

227°,  and  is  soluble  in  chloroform,  but  insoluble  in  alcohol. 

These  thio-derivatives  of  the  1  : 3-diketones  are  oxidised  by  shaking 
the  benzene  solution  with  concentrated  aqueous  potassium  perman¬ 
ganate  and  dilute  sulphuric  acid. 

Tetrathiobisaeetylacetone  yields  two  oxidation  products :  trithio- 
tetraoxybisacetylacetone,  C8H1404S3,  melts  at  275°,  is  soluble  in  hot 
water,  but  is  almost  insoluble  in  cold  water  or  alcohol,  and  is  decom¬ 
posed  by  aqueous  alkali  hydroxides.  Trithiotrioxybisacetylacetone, 
CgH14OgSg,  crystallises  from  water  in  which  it  is  more  soluble  than 
the  tetratliiotetraoxy-compound,  and  melts  at  225°.  On  further 
oxidation,  the  two  preceding  substances  yield  trithiopentaoxybisacetyl- 
acetone,  C8H1405S3,  which  crystallises  from  water  and  melts  at  293°. 

Trithiotrioxybismethylacetylacetone,  O]0H16O3Sg,  formed  by  oxidation 
of  trithiobismethylacetylacetone,  separates  from  alcohol  in  white 
crystals  and  melts  at  255°. 

Tetrathiotetraoxybisdimethylacetylacetone ,  C]4H2404S4,  forms  glisten¬ 
ing,  white  crystals  and  decomposes  at  about  350°.  G.  Y. 


Fermentation  of  Sugar  without  Enzymes.  H.  Schade  (Zeit. 
physikal.  Chevi.,  1906,  57,  1 — 46). — When  an  alkaline  solution  of 
dextrose  is  kept  at  a  temperature  rather  above  the  ordinary,  slow 
decomposition  takes  place,  and  the  solution  assumes  a  yellow  or  brown 
colour.  If  hydrogen  peroxide  has  been  added  to  the  solution  in 
sufficient  quantity,  no  coloration  is  observed,  even  after  the  lapse  of 
weeks ;  should  there  cease  to  be  excess  of  hydrogen  peroxide,  the 
brown  colour  appears,  but  it  can  be  destroyed  if  a  little  of  the 
peroxide  is  added  immediately  after  its  appearance.  It  is  shown  that 
the  brown  colour  is  due  to  the  action  of  alkali  on  acetaldehyde,  which 
is  produced  in  the  decomposition  of  the  sugar,  and  the  preventive 
effect  of  the  hydrogen  peroxide  consists  in  removing  the  acetaldehyde 


932 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


by  oxidation  to  acetic  acid.  This  view  is  in  harmony  also  with  experi¬ 
ments  by  Framm  (Abstr.,  1897,  i,  5),  and  others  by  the  author,  which 
show  that  the  production  of  the  brown  colour  may  be  prevented  also 
by  (1)  working  under  diminished  pressure,  and  so  removing  the  volatile 
aldehyde,  (2)  passing  a  rapid  current  of  oxygen,  hydrogen,  or 
nitrogen  through  the  solution,  or  (3)  adding  ammonia,  sodium 
hydrogen  sulphite,  or  potassium  cyanide — substances  which  fix  the 
aldehyde. 

When  such  means  are  used  to  prevent  the  formation  of  a  brown 
colour,  the  two  products  of  the  slow  decomposition  of  the  sugar  (dextrose 
or  laevulose)  under  the  influence  of  alkali  are  formic  acid  and  acet¬ 
aldehyde.  Other  substances,  for  example,  lactic  acid,  may  be  pro¬ 
duced,  but  to  an  extent  which  is  negligible  so  far  as  the  main  character 
of  the  decomposition  is  concerned. 

For  every  molecule  of  sugar  decomposed,  two  molecules  of  formic 
acid  are  produced,  and  it  has  further  been  shown,  in  a  less  direct 
manner,  that  for  every  molecule  of  sugar  decomposed  two  molecules  of 
acetaldehyde  are  produced.  Thus  the  decomposition  may  be  repre¬ 
sented  by  the  equation  C6H1206  =  2CH3*CH0  +  2H'C02H.  Galactose 
and  mannose,  although  but  few  experiments  have  been  made  with 
them,  appear  to  undergo  a  similar  decomposition.  The  substances 
which  were  found  to  promote  the  sugar  decomposition  in  question  were 
potassium  and  sodium  hydroxides,  potassium,  sodium  and  lithium 
carbonates,  and  disodium  hydrogen  phosphate.  The  decomposition  is 
thus  a  catalysis  by  the  OH'  ion,  and  the  velocity  of  decomposition  is 
proportional  to  the  concentration  of  that  ion. 

When  a  solution  of  sodium  formate,  slightly  acidified  with  acetic 
acid  and  containing  some  finely-divided  rhodium  (“  rhodium  black  ”)  in 
suspension,  is  warmed  under  a  reflux  condenser,  decomposition  into 
carbon  dioxide  and  hydrogen  readily  takes  place.  If,  however,  an 
amount  of  acetaldehyde  equivalent  to  the  sodium  formate  is  distilled 
into  the  sodium  formate  solution  while  the  latter  is  being  heated,  a 
yield  of  60 — 70  per  cent,  of  ethyl  alcohol  is  obtained.  That  is,  acet¬ 
aldehyde  and  formic  acid  have  reacted  under  the  influence  of  a  catalytic 
agent  to  form  ethyl  alcohol  and  carbon  dioxide.  Hence  ethyl  alcohol 
and  carbon  dioxide  may  be  obtained  from  sugars  by  a  purely  chemical 
decomposition,  and  the  change  involved  in  fermentation  may  be  realised 
without  the  intervention  of  enzymes. 

The  equation  C6H1206  =  2CH3*CHO  +  2H*C02H  must  not  be 
regarded  as  excluding  the  possible  formation  of  intermediate  products, 
and  in  fact  it  is  extremely  probable  that  such  are  formed.  Lactic  acid 
is  especially  referred  to  in  this  connexion,  and  it  is  pointed  out  that, 
although  only  traces  of  this  acid  were  found  in  the  author’s  experi¬ 
ments,  yet  when  the  alkali  concentration  is  high  and  the  solutions  are 
brown  in  colour  considerable  quantities  are  produced.  It  seems  that 
the  decomposition  of  the  sugar  (probably  through  some  unknown 
intermediate  product)  takes  place  preferentially  into  aldehyde  and 
formic  acid,  but  that  when  this  mode  of  decomposition  is  checked, 
possibly  through  accumulation  of  the  decomposition  products,  other 
reactions  take  place  ;  so,  for  example,  in  solutions  containing  a  large 
quantity  of  hydroxyl  ions,  lactic  acid  is  one  of  the  chief  products, 


ORGANIC  CHEMISTRY". 


933 


The  following  scheme  represents  diagrammatically  the  various  possible 
courses  of  the  sugar  decomposition : 

Dextrose  Fructose  ^  ^  Mannose 

I 

i 

Intermediate  product 


4  4"  4 

(Various)  <  K  '  ~~  •>  Ijactic  acid 

Acetaldehyde  Formic  acid 

4  4  4  4 

(  +  0)  H2  co2 

Acetic  acid  >•  Y  - 

Alcohol 

A  detailed  comparison  of  the  purely  chemical  decomposition  of  the 
sugars  with  the  alcoholic  fermentation,  the  lactic  acid  fermentation,  the 
acetic  acid  fermentation,  and  the  formic  acid  fermentation  shows  that 
the  latter  processes  are,  so  far  as  their  end  products  are  concerned, 
reproducible  by  agencies  of  a  purely  chemical  nature.  An  enzyme  is 
in  fact  only  a  catalytic  agent  of  a  special  kind.  J.  C.  P. 

The  Liquefaction  of  Starch  Powder  and  Starch  Grains. 
A.  Boidin  ( Compt .  rend.,  1906,  143,  511 — 512). — Prior  to  Fernbach 
and  Wolfe  (this  vol.,  i,  804)  the  author  has  shown  that  potassium 
hydrogen  phosphate  prevents  the  liquefaction  of  starch  paste  (compare 
Abstr.,  1904,  ii,  816),  and  in  the  present  paper  it  is  shown  that  whilst 
magnesium  phosphate  has  a  similar  action,  calcium  phosphate  does  not 
render  starch  viscous,  and  if  a  solution  of  purified  starch  powder  is 
heated  in  the  presence  of  calcium  sulphate  or  phosphate,  it  is  saccharified 
to  the  extent  of  33  per  cent.  Further,  if  the  alkali  hydrogen  phosphates 
present  in  the  starch  granules  are  converted  into  calcium  phosphate  by 
the  addition  of  calcium  chloride,  or  into  the  corresponding  di-hydrogen 
phosphate  by  the  addition  of  acid,  the  solution  obtained  by  boiling  the 
starch  grains  is  limpid  and  mobile  and  readily  saccharified. 

M.  A.  W. 

Preparation  of  Methylamine  from  Ammonia  and  Methyl 
Sulphate.  James  Burmann  (Bull.  Soc.  chim.,  1906,  [iii],  35, 
801 — 803). — Commercial  methyl  sulphate  is  added  in  small  portions 
at  a  time  to  excess  of  a  10  per  cent,  aqueous  solution  of  ammonia 
cooled  to  -  5°.  The  product  is  then  added  to  excess  of  a  30  per  cent, 
aqueous  solution  of  sodium  hydroxide  and  the  mixture  distilled,  the 
issuing  gas  being  passed  into  hydrochloric  acid  (20  per  cent.).  On 
evaporating,  the  ammonium  chloride  separates  first  and  the  methyl- 
amine  hydrochloride  ultimately  obtained  is  purified  by  recrystallisation 
from  boiling  absolute  alcohol,  The  yield  is  about  35  per  cent,  of  the 
theoretical.  T.  A.  H. 

Liquid  Methylamine  as  a  Solvent,  and  a  Study  of  its 
Chemical  Reactivity.  Harry  D.  Gibbs  (J.  Amer.  Ghem.  Soc.,  1906, 
28,  1395 — 1422). — -Liquid  methylamine  is  a  very  good  solvent  for 
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organic  compounds,  being  better  than  liquid  ammonia  and  probably 
better  than  methyl  alcohol.  For  inorganic  compounds,  however,  it  is 
not  so  good  a  solvent  as  liquid  ammonia,  is  far  inferior  to  water,  and 
seems  to  be  approximately  equal  to  methyl  alcohol.  The  solubilities  of 
various  organic  and  inorganic  substances  have  been  studied  as  well  as 
the  reactions  which  sometimes  take  place. 

The  hydrocarbons  are  generally  very  soluble  and  the  solid  members 
crystallise  readily  from  the  solutions.  The  alcohols  and  phenols  are  also 
readily  soluble.  The  following  additive  compounds  are  described.  The 
phenol  compound,  C6H5*OH,2NH2Me,  melts  at  8 '5 — 9'0°.  The 

a-naphthol  compound,  C10H7,OH,21SrH2Me,  melts  at  about  37°. 
Quinol  yields  the  compounds,  C6H4(OH)2,8NH2Me, 
C6H4(Ofl)9,2NH2Me, 

and  C6H4(OH)2,NH2Me,  the  last  melting  at  105°.  Resorcinol 
gives  the  compounds,  C6H4(OH)2,5NH2Me,  C6H4(OH)2,2NH2Me,  and 
C6H4(OH)2,NH2Me,  the  last  of  which  melts  at  95°.  Pyrogallol 
furnishes  the  compounds  C6H3(OH)3,3NH2Me  and 
C6H3(OH)3,2NH2Me. 

With  phenolplithalein,  the  compound,  C6H4!C202I(C()H4,0Ii)2,2NH2Me 
is  obtained,  and  with  alizarin,  the  compound, 

C6H4:C202:CfiH2(0H)2,2NH2Me, 

is  produced.  On  evaporating  a  solution  of  picric  acid  in  liquid  methyl- 
amine,  a  substance  is  obtained  which  decomposes  without  melting  at 
195°.  Thymol  yields  a  crystalline  substance  melting  at  25°. 

Acetaldehyde  and  benzaldehyde  are  miscible  with  liquid  methyl- 
amine.  ■ra-Nitrobenzaldehyde  is  readily  soluble  and  gives  the 
compounds,  N09*C,.H.’CH0,6NHoMe,  melting  at  -  9°,  and 
N  02*C6H4*CHO,  NHaMe, 
which  melts  and  decomposes  at  47°. 

Acetone,  acetophenone,  and  carbamide  dissolve  readily  in  liquid 
methylamine.  Benzil  is  also  very  soluble  and  yields  a  substance, 
COPh*COPh,2NH2Me,  which  melts  at  about  23°.  Quinone  reacts 
with  methylamine  with  development  of  heat  and  formation  of  a  liquid 
which  becomes  successively  green,  purple  and  black.  Anthraquinone 
is  only  slightly  soluble. 

The  organic  acids  are  generally  very  soluble,  but  in  some  cases 
insoluble  methylamine  salts  are  produced.  The  methylamine  salts  of 
several  organic  acids  are  described.  The  acetate  melts  at  about  80°,  the 
palmitate  at  62°,  the  succinate  at  150°,  the  tartrate  at  148°,  the  benzoate 
at  110 — 112°,  and  the  o -nitrobenzoate  at  128 — 129°.  Phthalic 
anhydride  reacts  with  methylamine  with  development  of  heat  and 
formation  of  a  crystalline  substance,  which  is  probably  methylamine 
methylphthalamate,  N  H  Me  ■  C  0  •  C6  H  4  •  C  0  2 II ,  N II 2  M  e .  The  urate  decom¬ 
poses  without  melting. 

Chloroform  mixes  with  liquid  methylamine  in  all  proportions  and 
slowly  reacts  with  it  to  form  methylcarbimide  and  methylamine  hydro¬ 
chloride.  Ethylene  bromide  reacts  with  methylamine  with  formation 
of  a  crystalline  substance,  which  melts  at  179°  and  is  probably 
dimethylethylenediamine  hydrobromide.  Bromobenzene  and  jo-bromo- 
acetanilide  dissolve  freely  without  change. 

Nitromethane  is  miscible  with  liquid  methylamine  and  yields  a 


ORGANIC  CHEMISTRY". 


935 


crystalline  compound,  CH3*N02,NH2Me,  which  melts  between  —  S’O0 
and  —  7 '5°.  Nitrobenzene,  m-dinitrobenzene,  o-nitrotoluene,  2  : 4-di- 
nitrotoluene,  and  2  :  4-dinitroaniline  are  very  soluble.  2:4:  6-Trinitro- 
aniline  yields  a  red,  crystalline  substance. 

Galactose  and  dextrose  are  soluble  in  liquid  methylamine  and  furnish 
compounds  of  the  composition  C6H12Oc,2NH2Me.  Sucrose  is  also 
readily  soluble. 

Acetamide,  phenylhydrazine,  amyl  formate,  pyridine,  azobenzene, 
m-nitrobenzenesulphonamide,  and  benzenesulphonimide  are  very  soluble 
in  liquid  methylamine.  Diphenylketoxime  dissolves  readily  and  yields 
the  compound,  CPh9!NOH,NH2Me,  which  decomposes  a  little  below 
140°. 

Gallein  and  coerulein  furnish  the  compounds  C20H12O7,3NH2Me  and 
C90H10O6,2NH2Me.  Dichlorogallein  and  tetrachlorogallein  yield 
products  containing  about  23  and  25  per  cent,  of  methylamine 
respectively.  Indigotin  and  rosaniline  are  readily  soluble,  whilst 
methyl  orange  is  only  slightly  so. 

The  behaviour  of  a  large  number  of  inorganic  salts  with  liquid 
methylamine  is  described.  The  sulphates  are  usually  insoluble,  whilst 
of  the  nitrates  and  haloids  some  are  soluble  and  others  insoluble. 
The  following  additive  compounds  are  described  :  CdI2,4NH2Me, 
AgN03,4NH2Me,  and  AgN03,2NH2Me.  Bismuth  chloride,  calcium 
chloride,  chromic  chloride,  lithium  chloride,  lithium  nitrate,  lead 
nitrate,  mercury  methyl  chloride,  mercuric  iodide,  and  probably 
cuprous  chloride,  cupric  sulphate,  mercurous  chloride,  and  mercuric 
cyanide  also  form  products  containing  methylamine  of  crystallisation. 

E.  G. 


Compounds  formed  by  the  Action  of  Ammonia  or  Amines 
on  Mercury  Salts.  Daniel  Stromholm  ( Arkiv  Kem.  Min.  Geol., 
1906,  2,  No.  23,  1 — 25). — The  author  classifies  the  definite  compounds 
formed  by  ammonia  or  amines  with  mercury  salts  as  follows  :  (.4)  Those 
in  which  Hg  :  X  =  1  :  2  ;  these  are  regarded  as  ammonia  compounds. 
{B)  Those  in  which  Hg  :X  is  greater  than  1  :  2,  and  which  are  of  the 
types:  (1)  with  ammonia,  NH2*HgX,  HgIN'HgX,  and  HglN’HgXq- 
H20;  (2)  with  primary  amines,  NHR-HgX  and  Hg(NR-HgX)2. 
Compounds  of  the  last  type  have  not  previously  been  prepared, 
although  references  have  been  made  in  the  literature  to  ammonia 
derivatives  of  this  type  ;  the  existence  of  the  latter,  however,  the 
author  was  unable  to  confirm. 

Working  under  the  same  conditions  as  Kohler  (Abstr.,  1880,  159, 
and  Ber.,  1879,  12,  2321),  the  author  was  unable  to  obtain  any  of  the 
three  compounds  of  ethylamine  and  mercuric  chloride  described  by  this 
author.  Instead,  he  obtained  the  compound  N2Et2Hg3Cl2  as  a  white, 
amorphous  mass. 

Other  compounds  prepared  from  amines  are  :  NHEt2,HgCl2,  from 
diethylamine ;  N2Pr2Hg3Cl2,  from  propylamine ;  N2Me2Hg3Cl2,  from 
methylamine.  Compounds  were  also  obtained  from  amylamine 
(Hg  :  Cl  =  1T5  :  1)  and  benzylamine  (Hg  :  Cl  =  0  97  :  1). 

The  interaction  of  mercuric  nitrate,  ammonium  nitrate,  and 
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ammonia  in  varying  proportions,  gave  the  diaminonitrate,  aminonitrate, 
and  nitrate  of  Millon’s  base,  NHg2*OH.  T.  H.  P. 

Preparation  of  Amino-alcohols.  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.R.-P.  173610). — By  the  action  of  ammonia  or  organic 
bases  on  the  /3-substituted  dihalogen  hydrins,  OH,CR(CH2X)2,  where 
X  is  a  halogen,  new  alcohol  bases  are  produced  having  the  general 
formula  OH*CB.(CH2,NYZ)2 ;  these  substances  or  their  derivatives 
are  of  therapeutic  importance  owing  to  their  property  of  dissolving 
uric  acid. 

Tetramethyldiaminodimethylethylcarbinol ,  OH*CEt(CH2*NMe2)2,  pre¬ 
pared  by  heating  /3-ethyldichlorohydrin  with  aqueous  dimethylamine 
at  180°,  is  a  limpid  oil  boiling  at  87°  under  17  mm.  pressure,  which 
can  be  distilled  under  the  ordinary  pressure  without  decomposition ; 
its  hydrochloride,  OH>CEt(CH2*NMe2)2,HCl,  has  a  neutral  reaction, 
and  is  a  white,  crystalline,  hygroscopic  substance.  The  hydriodide  is 
also  a  well-defined  salt. 

Diaminodimethylethylcarbinol,  OH*CEt(CH2*NH2)2,  obtained  in  a 
similar  manner,  boils  at  115°  under  16  mm.  pressure,  and  is  very 
soluble  in  water. 

Dianilinodimethylethylcarbinol,  OH*CEt(CH2,XHPh)2,  prepared  by 
heating  /3-ethyldibromohydrin  and  aniline  at  200°,  is  a  yellow  oil  having 
an  odour  of  quinoline  and  boiling  at  145 — 148°  under  17  mm.  pressure. 

Tetramethyldiaminophenyldimethylcarbinol,  OH,CPh(CH2*XMe2)2, 
formed  by  condensing  /3-phenyldichlorohydrin  with  aqueous  dimethyl- 
amine  at  180°,  is  a  yellow  oil  with  a  basic  odour;  it  boils  at  139 ‘5° 
under  11  mm.  pressure. 

Dipiperidyldimethylethylcarbinol,  OH,CEt(CH2,C6NH10)2,  is  a  viscid, 
colourless  oil  boiling  at  174°  under  16  mm.  pressure. 

Dimethylaminodiethylaminodir/lethylethy  l  carbinol, 
OH-CEt(CH2-NMe2)-CH2-NEt2, 
is  a  colourless  liquid  boiling  at  107°  under  16  mm.  pressure. 

G.  T.  M. 

Preparation  of  Diaminoalkyl  Esters.  Faubenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  173631.  Compare  preceding  abstract). 
— Tetramethyldiaminodimethylethylcarbinyl  benzoate, 
OBz-CEt(CH2-NMe2)2, 

produced  by  the  Schotten-BaumaDn  reaction  from  tetramethyldiamino- 
dimethylethylcarbinol,  forms  a  hydrochloride , 

OBz-CEt(CH2*NMe2)2,HCl, 
separating  in  white  crystals  and  melting  at  169°. 

Tetramethyldiaminophenyldimethylcarbinyl  benzoate  hydrochloride , 
OBz*CPh(CH2*NMe2)„,HCl,  produced  by  benzoylating  the  correspond¬ 
ing  carbinol  with  benzoyl  bromide  in  pyridine  and  combining  the 
resulting  benzoate  with  hydrogen  chloride  (1  mol.),  is  a  white, 
crystalline  powder  melting  at  187°. 

Tetramethyldiaminodimethylethylcarbinyl  isovalerate, 
CHMe2-CH2-C0-0-CEt(CH2-NMe2)2,' 
prepared  by  treating  the  corresponding  carbinol  with  isovaleryl 
chloride  and  sodium  hydroxide,  is  a  colourless  liquid  boiling  at  137° 
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under  16  mm.  pressure  and  having  a  faint  aromatic  and  basic 
odour. 

Tetramethyldiaminodimethylethylcarbinyl  ethyl  carbonate,  obtained 
from  the  corresponding  carbinol  and  ethyl  chlorocarbonate,  is  a  colour¬ 
less  oil  boiling  at  129°  under  17  mm.  pressure ;  the  hydrochloride  is  a 
white,  crystalline  powder  which  melts  at  160°. 

Tetramethyldiaminodimethylethylcarbinyl  cinnamate, 
CHPh:CH-C02-CEt(CH2-NMe2)2, 

is  a  viscid,  colourless  oil ;  its  monohydrochloride  is  a  white,  crystalline 
powder  having  a  neutral  reaction  in  aqueous  solution.  This  salt 
produces  an  anaesthetic  effect,  lasting  twice  as  long  as  that  brought 
about  by  the  same  quantity  of  cocaine.  G.  T.  M. 

Copper  and  Nickel  Salts  of  Certain  Amino-acids.  Alessandro 
Callegari  ( Gazzetta ,  1906,  36,  ii,  63 — 67.  Compare  Bruni  and 
Eornara,  Abstr.,  1904,  i,  855;  1905,  i,  263  ;  Ley,  Abstr.,  1905,  i, 
175). — The  copper  salt  of  /3-aminopropionic  acid  (/3-alanine),  prepared 
by  warming  the  acid  with  freshly  precipitated  copper  hydroxide,  has 
the  properties  of  an  ordinary  copper  salt  and  not  those  of  a  cupram- 
monium  derivative  ( loc .  cit .)  ;  the  cuprammonium  or  nickelammonium 
salts  appear  to  be  formed  only  from  a-amino-acids.  Copper  aminosul- 
phonate,  (NH2*S02*0)2Cu,2H20,  prepared  by  dissolving  copper  car¬ 
bonate  in  an  aqueous  solution  of  aminosulphonic  acid,  forms  micro¬ 
scopic,  blue  crystals  and  is  an  ordinary  copper  salt ;  the  nickel  salt, 
(NH2-S03)2Ni,4H20,  is  similar.  The  copper  salt  of  hydrazinecarb- 
oxylic  acid  (Stolid  and  Hofmann,  Abstr.,  1905,  i,  28)  is  apparently  a 
cuprammonium  salt,  as  it  has  the  intense  violet  colour  characteristic  of 
such  salts;  it  cannot  be  isolated,  as  it  rapidly  decomposes,  giving 
metallic  copper.  The  nickel  salt,  (NH2*NH,C02)2Ni,  can  be  isolated, 
and  is  a  nickelammonium  salt ;  its  solution  is  intensely  blue  and  does 
not  respond  to  the  usual  tests  for  nickel.  W.  A.  D. 

Optically  Active  a/3-Diaminopropionic  a-  and  /3-Thioglyceric 
Acids.  Carl  Neuberg  and  Erich  Ascher  ( Chem .  Centr.,  1906,  ii, 
1119;  from  Biochem.  Zeit.,  1906,  1,  380 — 382). — The  racemic  variety 
of  a/3-diaminopropionic  acid  can  be  split  into  its  optically  active  con¬ 
stituents  by  the  fractional  crystallisation  of  its  salt  with  c£-camphor- 
sulphonic  acid ;  in  this  way  the  dextro-variety  can  be  obtained 
practically  pure.  The  sulphate  of  the  latter  is  converted  by  barium 
nitrite  into  ^-glyceric  acid,  from  which  it  follows  that  dextrorotatory 
a/3-diaminopropionic  acid  is  in  reality  a  lsevo  form.  The  hydrochloride 
of  ^-diaminopropionic  acid  is  dextrorotatory ;  it  forms  a  copper  salt, 
(C3H702N2)2Cu,H20.  When  proteincystin  is  treated  in  sulphuric  acid 
solution  with  barium  nitrite,  it  is  converted  into  a/3-thioglyceric  acid 
which  has  [a]D  — 10’6°  (approx.);  its  barium  salt,  (C3H403S)2Ba,  has 
[ a]D  -  19‘08°.  A  solution  of  the  barium  salt  gives  heavy  precipitates 
with  mercuric  chloride,  lead,  or  copper  acetates.  Zinc  and  hydrochloric 
acid  reduce  the  disulphide  to  (3-thioglyceric  acid,  a  substance  which,  with 
lead,  copper,  or  iron  salts,  gives  colour  reactions  similar  to  those  of  cystein . 
In  preparing  the  inactive  a/3-diaminopropionic  acid  from  a/3-dibromo- 
propionic  acid  and  ammonia,  10  per  cent,  of  the  dibromo-acid  is 

vol.  xc.  i.  3  s 
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converted  into  isoserine.  Cystin,  on  dry  distillation,  loses  carbon 
dioxide,  giving  diaminoeihylene  disulphide,  which  was  isolated  in  the 
form  of  a  picrate.  P.  H. 


Reduction  of  Oximino-Esters.  Synthesis  of  a  New  Leucine. 

Louis  Bouveault  and  Rene  Locquin  (Bull.  Soc.  chim.,  1906,  [iii],  35, 
965 — 969). — Most  of  the  facts  recorded  in  this  paper  have  already  been 
given  (Abstr.,  1905,  i,  636). — When  ethyl  a-oximino-^8  methylvalerate 
is  reduced  with  sodium  amalgam  in  a  cold  alcoholic  solution,  only  35  per 
cent,  of  the  theoretical  yield  of  ethyl  a-amino-/?-m  ethyl  valerate  is 
obtained,  but  a  60  per  cent,  yield  may  be  secured  by  effecting  the 
reduction  with  zinc  dust  and  alcohol  saturated  with  hydrogen  chloride. 
From  this  amino-ester  the  corresponding  acid  (Ehrlich’s  isoleucine, 
Abstr.,  1904,  i,  560)  may  be  obtained  by  agitating  its  solution  in  ether 
with  a  dilute  aqueous  solution  of  sodium  hydroxide.  The  acid  yields  a 
^-toluenes ulphonate  which  melts  at  139°,  and  when  warmed  with  formic 
acid  (compare  Fischer  and  Warburg,  Abstr.,  1906,  i,  72)  furnishes 
the  formyl  derivative,  CHMeEt,CH(NH,CHO),C02H,  which  crystal¬ 
lises  from  boiling  water  and  melts  at  121 — 122°.  The  amino-acid  pre¬ 
pared  in  this  way  is  racemic. 

With  benzoyl  chloride  in  cooled  pyridine  solution,  ethyl  a-aminofso- 
hexoate  forms  a  benzoyl  derivative,  which  crystallises  from  a  mixture  of 
alcohol  and  light  petroleum,  melts  at  79°,  and  boils  at  211°  under 
15  mm.  pressure.  T.  A.  H. 


Additive  Compounds  of  Dicyanodiamide  and  Inorganic 
Salts.  Hermann  Grossmann  and  Bernhard  Schuck  (Ber.,  1906,  39, 
3591 — 3593). — The  compound  CuS04,2C2H4N4,4H20,  formed  by  heat¬ 
ing  copper  sulphate  with  dicyanodiamide  in  aqueous  solution  on  the 
water-bath,  is  obtained  as  a  light  blue,  thick,  crystalline  precipitate 
which  becomes  dark  green  when  dried  at  125°;  the  filtrate  yields 
only  green,  basic  products  of  varying  composition.  The  compound 
CdS04,2C2H4N4,2H20  crystallises  in  short,  colourless  prisms,  effloresces 
on  exposure  to  air,  and  is  more  soluble  in  water  than  is  the  copper 
compound.  The  mercuric  compound  HgCl2,C„H4N4,  crystallises  in 
glistening,  pointed  needles.  The  copper  and  cadmium  compounds 


belong  to  Werner’s  co-ordinated  types  (MA6)X2  and  whilst 


the  mercuric  compound  is  only  incompletely  co-ordinated.  G,  Y. 


Oxidation  of  Uric  Acid  in  the  presence  of  Ammonia. 

Gustav  Denicke  (Annalen,  1906,  349,  269 — 298). — Iminoallantoin, 
C4H702N5,  obtained  when  finely  divided  uric  acid,  suspended  in 
ammonium  hydroxide  at  0°,  is  oxidised  by  one  atomic  proportion 
of  oxygen  derived  from  potassium  permanganate  or  ferricyanide, 
separates  from  hot  water  in  elongated  crystals,  darkens  at  210°,  and 
carbonises  at  295°  without  melting,  is  soluble  in  mineral  acids,  yields 
oxalic  acid  with  warm  potassium  hydroxide,  and  in  acid  solution  or 
by  prolonged  boiling  with  water  is  converted  into  allantoin.  The 
resolution  into  its  active  components  is  not  effected  by  tartaric  acid. 

When  the  oxidation  is  performed  under  similar  conditions  with 
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potassium  ferrieyanide  (2  atoms  of  oxygen),  crystals  of  a  substance , 
C4Mi0O;!N6,(yi),  are  precipitated,  whilst  from  the  filtrate  a  substance., 
C4HsO.,N6,(2?),  is  obtained ;  the  latter  only  is  formed  when  the  oxida¬ 
tion  is  effected  with  more  concentrated  ammonium  hydroxide  at  the 
ordinary  temperature.  The  substance  A  darkens  at  108°  and  is 
carbonised  at  295°,  dissolves  in  cold  water  to  an  alkaline  solution 
which  decomposes  by  warming,  and  changes  into  B  when  digested  with 
ammonium  hydroxide.  It  is  soluble  in  a  small  quantity  of  cold  con¬ 
centrated  hydrochloric  acid  (parabanic  acid  is  obtained  by  warming), 
and  from  the  solution  a  substance,  C4H502N5,  separates ;  by  saturating 
the  solution  with  ammonia,  oxaluric  acid  is  obtained.  With  alcoholic 
hydrogen  iodide  at  -  7°,  an  easily  decomposable  hydriodide, 

c4h10o3n6,hi, 

is  formed. 

The  substance  B  forms  microscopic  prisms,  darkens  at  200°,  forms  a 
neutral  solution  in  water,  and  is  decomposed  by  hydrochloric  acid, 
yielding  ultimately  parabanic  acid. 

Both  A  and  B  are  decomposed  by  potassium  hydroxide,  forming  urea 
and  a  substance  the  composition  of  which  approximates  to  that  of 
di-iminoparabanic  acid,  C31I40N4;  this  substance  is  a  white  powder 
which  darkens  at  195°,  forms  a  crystalline  potassium  derivative, 
and  by  acids  is  converted  into  parabanic  acid. 

The  evidence  for  the  formula?  of  these  substances  is  discussed. 

C.  S. 


Pseudodiazoacetamide.  Theodor  Curtius,  August  Darapsky, 
and  Ernst  Muller  ( Ber .,  1906,  39,  3410 — 3437.  Compare  Curtius, 
Abstr.,  1885,  883;  Hantzsch  and  Silberrad,  Abstr.,  1900,  i,  261; 
Silberracl,  Trans.,  1902,  81,  601). — The  ammonium  salt  of  pseudo- 
diazoacetamido  is  represented  by  the  formula 

nh2-co-c<*^^~^>c-co-nh2, 

and  is  most  readily  prepared  by  the  action  of  liquid  ammonia  on  ethyl 
diazoacetate ;  no  diazoacetamide  is  formed,  and  only  a  very  small 
amount  of  bisdiazoacetamide,  which  is  readily  removed.  When 
warmed  with  water,  pseudodiazoacetamide  yields  one-third  of  its 
nitrogen  in  the  gaseous  form,  one-third  as  hydrazine,  which  was 
estimated  as  benzylideneazine,  and  the  remainder  as  glyoxylamide, 
which  was  isolated  in  the  form  of  its  phenylhydrazone  (Kriickeberg, 
Abstr.,  1894,  i,  369).  Carbon  dioxide  and  oxalic  acid  do  not  appear 
to  be  formed,  although  both  are  produced  when  pseudodiazoacetamide 
is  boiled  with  dilute  acids. 

The  azine  of  glyoxylamide,  NH^CO'CH  IN’NICH’CO'NHg,  is  ob¬ 
tained  as  an  intermediate  product  when  pseudodiazoacetamide  is 
warmed  with  water  at  60 — 70°  in  small  quantities  until  nitrogen 
ceases  to  be  evolved  and  the  solution  cooled  to  0°.  It  crystallises  in 
small,  pale  yellow  needles,  melts  at  202  ,  is  soluble  in  warm  water,  but 
insoluble  in  alcohol  or  ether,  and  is  readily  hydrolysed,  even  in  the 
cold,  by  dilute  acids. 

Pseudodiazoacetamide  is  converted  into  bisdiazoacetamide  when 

3  s  2 
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warmed  with  dilute  sodium  hydroxide  solution,  more  slowly  with  the 
cold  alkali,  and  also  when  warmed  with  ammonium  hydroxide. 

When  an  aqueous  solution  containing  the  ammonium  salt  of  pseudo- 
diazoacetamide  and  sodium  nitrite  is  acidified,  a  bluish-red  precipitate 
of  1  :  2  :  4  :  5 -tetrazine-3  :  6 -diccirboxylamide, 

nh2*coc<^  !^>c*conh2, 

is  obtained.  It  is  insoluble  in  all  ordinary  solvents,  and  when  heated 
turns  brown  at  210°  and  is  quite  black  at  280°.  When  warmed  with 
water,  nitrogen  is  evolved  and  the  colour  disappears.  The  same 
amide  may  be  obtained  by  the  oxidation  of  bisdiazoacetamide  with 
nitric  acid  ;  when  reduced  with  hydrogen  sulphide,  it  yields  bisdiazo¬ 
acetamide. 

The  oxamic  acid  hydrazone  of  glyoxylamide, 

nh2-co*co-nh-n:ch-co-nh2, 

is  obtained  when  tetrazinedicarboxylamide  is  boiled  with  water.  It 
forms  a  pale  yellow,  crystalline  powder,  is  insoluble  in  all  ordinary 
solvents,  turns  brown  at  270°,  but  is  not  molten  at  300°,  and  when 
boiled  with  dilute  sulphuric  acid  yields  semioxamazide  (Kerp  and 
Unger,  Abstr.,  1897,  i,  270)  together  with  glyoxylic  acid. 

The  acid  previously  obtained  by  Hantzsch  and  Lehmann  (Abstr., 
1901,  i,  132)  and  termed  bisazoxyacetic  acid  is  now  shown  to  be 
1  :  2  :  4  :  5-tetrazine-3  :  ft-dicarboxylic  acid.  J.  J.  S. 

Action  of  Ammonia  on  Ethyl  Diazoacetylglycine.  ( iso - 
Diazoacetylaminoacetic  Acid).  II.  Theodor  Curtius  and  James 
Thompson  ( Bcr 1906,  39,  3398 — 3409). — The  product  previously 
(this  vol.,  i,  404)  described  as  an  azomethane  derivative  is  shown  to 
be  the  ammonium  salt  of  iso diazoacetylglycinamide, 

XTTT  5>C-CO-NH-CH2-CO-NH2. 

NH4*lSr  J  J 

This  ammonium  salt  is  stable,  and  does  not  lose  ammonia  when  kept, 
but  is  strongly  dissociated  in  aqueous  solution  ;  with  cold  aqueous 
hydrochloric  acid,  it  gives  up  1  mol.  of  ammonia,  and  with  hot 
concentrated  acid  or  alkali  2  mols.  The  ammonium  salt  reacts  with 
benzoyl  chloride  and  sodium  hydrogen  carbonate  solution,  yielding 
benzoylisodiazoacetylglycinamide,  N2  H  i  C  •  CO  •  Nil  *  CH2  •  CO  ‘NH  •  COPh, 
which  crystallises  from  acetone  in  slender,  colourless  needles  and  melts 
and  decomposes  at  185°.  The  corresponding  acetyl  derivative, 
C6H808N4,  crystallises  from  alcohol  in  colourless  needles  and  melts  and 
decomposes  at  158°.  When  boiled  with  water  or  alcohol,  it  is 
hydrolysed.  The  silver  salt,  N2Ag:C'CO’NH,CH2,CO'NH2,  obtained 
by  precipitating  a  solution  of  the  ammonium  salt  with  silver  nitrate, 
forms  slender  needles,  and  may  be  recrystallised  from  hot  water,  iso- 
■N=\ 

Diazoacetylglycinamide ,  ^j.^.^>C,CO,NH,CH2,CO*NH2,  obtained  by 

suspending  the  silver  salt  in  water,  passing  in  hydrogen  sulphide,  and 
evaporating  the  clear  solution  under  reduced  pressure,  forms  glistening 
prisms  melting  and  decomposing  at  154 — 155°.  It  is  hygroscopic,  and 
explodes  when  rapidly  heated.  It  dissolves  readily  in  water,  sparingly 
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in  alcohol,  and  is  insoluble  in  ether,  acetone,  or  chloroform.  Its  aqueous 
solution  is  decidedly  acid  and  decolorbes  bromine  water  ;  when  heated 
with  concentrated  hydrochloric  acid  it  yields  nitrogen  (1  mol.)  and 
ammonia  (1  mol.).  It  yields  the  same  benzoyl  and  acetyl  derivatives 
as  are  obtained  from  the  ammonium  salt.  When  the  ammonium  salt 
is  heated  with  concentrated  hydrochloric  acid  at  130 — 140°  it  yields 
nitrogen,  chloroacetic  acid,  and  glycollic  acid.  When  boiled  with 
normal  sodium  hydroxide  solution  for  an  hour,  evaporated  under  reduced 
pressure,  and  decomposed  at  0°  with  the  theoretical  amount  of  concen¬ 
trated  hydrochloric  acid,  it  yields  iso  diazoacetylaminoacelic  acid, 


C-C0*NH-CH2-C02H,  in 


the  form  of  a  white,  crystalline  pre¬ 


cipitate,  readily  soluble  in  warm  water,  from  which  it  crystallises  in 
anisotropic,  rhombic  prisms.  The  same  compound  is  formed  by  hydro¬ 
lysing  the  ester  with  sodium  hydroxide  solution.  It  possesses  both  acid 
and  basic  properties.  The  hydrochloride  forms  a  crystalline  mass 
melting  at  151°.  The  free  acid  when  slowly  heated  decomposes  at 
169—170°. 

A  considerable  amount  of  potassium  cyanide  is  formed  when 
ammonium  fsodiazoacetylglycinamide  is  fused  with  potassium  hydr¬ 
oxide.  J.  J.  S. 


Remarkable  Formation  of  Alkyl  Derivatives  of  Mercury. 

Julius  Tafel  ( Ber .,  1906,  39,  3626 — 3631). — Considerable  amounts  of 
mercury  sec. -butyl  are  formed  when  methyl  ethyl  ketone  is  reduced 
electrolytically  in  the  presence  of  mercury  cathodes.  The  maximum 
yields  are  obtained  at  a  temperature  of  45 — 50°.  The  cathode  liquid 
consists  of  the  ketone  with  some  thirteen  times  its  weight  of  30  per 
cent,  sulphuric  acid,  and  a  voltage  of  7 '6  to  8-4  foi  a  current  of  25 
amperes  is  employod.  After  some  two  hours,  the  amount  of  crude 
mercury  compound  is  T3  times  the  weight  of  ketone  used.  After 
several  distillations  in  high  vacua,  the  mercury  sec  .-butyl,  Hg(C4H9)2, 
is  obtained  as  a  colourless  oil  boiling  at  46°  under  very  low  pressures, 
and  a  considerable  residue  of  another  mercury  compound  in  the  form 
of  a  yellow  oil  is  left.  The  mercury  butyl  boils  at  91 — 93°  under  15 
mm.  pressure,  and  readily  reacts  with  iodine,  yielding  sec.-butyl  iodide 
and  mercury  butyliodide.  J.  J.  S. 

The  Study  of  Hydroaromatic  Substances.  Ed  ward  Divers, 
Arthur  W.  Crossley,  William  H.  Perkin,  jun., Martin  O.  Forster, and 
Henry  R.  Le  Sueur  {Brit.  Assoc.  Rep.,  1905,  153.). — A  report  on 
the  production  of  hydroaromatic  substances  from  the  aromatic  hydro¬ 
carbons,  phenols,  amines,  ketones,  and  acids.  Reference  is  also  made 
to  the  nature  of  double  linkings.  G.  T.  M. 

Fluoro-aromatic  Compounds.  Arnold  F.  Holleman  {Rec. 
trav.  chim.,  1906,  [ii],  25,  330 — 333). — o-  and  jo-Fluoroacetanilides 
prepared  by  reducing  the  crude  fluoronitrobenzene  (M.  Holleman, 
Abstr.,  1905,  i,  424)  and  acetylating  the  product,  can  be  separated  by 
repeated  fractional  crystallisation  from  benzene  and  light  petroleum ; 
o-Jluoroacetanilide  melts  at  80°,  and  p -Jluoroacetanilide  at  150°. 
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^-Fluorotoluene  (Holleman  and  Beckman,  Abstr.,  1904,  i,  232) 
freezes  in  a  mixture  of  solid  carbon  dioxide  and  alcohol,  whilst  the 
ortho-  and  meta-isomerides  remain  liquid.  “  Fluoro-saccharin  ”  (De 
Boode,  Abstr.,  1891,  1226)  can  be  prepared  from  p-fiuorotoluene  by 
converting  it  into  p -fluorotoluenesulphonic  chloride,  which  boils  at 
145 — 150°  under  20  mm.  pressure  and  yields  the  corresponding 
sulphonamide  melting  at  140°  (De  Roode  gives  155°)  on  treatment 
with  ammonium  carbonate  ;  this  can  be  oxidised  by  potassium  per¬ 
manganate  to  “fluoro-saccharin”  melting  at  200°.  M.  A.  W. 

Action  of  Bromine  on  f  Cumene,  Roberto  Ciusa  (Gazzetta, 
1906,  36,  ii,  90 — 93.  Compare  Schramm,  Abstr.,  1886,  451  ;  Hjelt 
and  Gadd,  ibid  ,  615). — Tri-ui-bromocumene,  C0H3(CH2Br)3,  obtained  by 
adding  bromine  (3  mols.)  to  i/z-cumene  exposed  to  direct  sunlight,  and 
subsequently  heating  at  160°,  crystallises  from  light  petroleum  in 
white,  lustrous  needles  and  melts  at  154°.  Its  structure  follows  from 
its  yielding  with  aniline  in  alcoholic  solution  6-anilinomethyl-2-phenyl- 
dihydroisoindole  hydrobromide, 

N  HPh-CH2-C6H3<^2>NPh,H  Br, 

which  crystallises  from  light  petroleum  and  melts  at  132°;  the  base, 
C21H<)0N.„  also  crystallises  from  light  petroleum  and  melts  at  128°. 

W.  A.  D. 

Derivatives  of  JerL-Butylbenzene.  Eyvind  Bcedtker  (Bull.  Soc. 
chim.,  1906  [iii],  35,  825—836.  Compare  Abstr.,  1904,  i,  801). — 
p-Chloro-tert.-butylbenzeiie,  obtained  by  condensing  chlorobenzene  with 
fertf.-butyl  chloride  or  fsobutyl  chloride  in  presence  of  aluminium 
chloride,  is  a  limpid  liquid  with  an  aromatic  odour,  boils  at  211°  (corr.) 
under  759  mm.  pressure,  has  a  sp.  gr.  D0075  at  18,5°/4°  and  nD 
1 '5 1230  at  20°.  On  oxidation  with  chromic  acid  it  furnishes  ju-chloro- 
benzoic  acid.  It  dissolves  in  fuming  nitric  acid,  yielding  a  mixture  of 
•i  chloro-2  :3-dinitro-t^rt.-butylbenzene  and  >i-chloro-3  :  5-dinitro-tevt.- 
butylbenzene.  The  first  of  these  is  a  yellow,  crystalline  powder  and 
melts  at  94 — 95°,  and  the  second  crystallises  in  hexagonal  tablets, 
large,  prismatic  needles,  or  small  prismatic  grains  and  melts  at 
116 — 117°.  When  fsobutyl  chloride  is  condensed  with  bromobenzene 
in  presence  of  aluminium  chloride,  the  principal  fraction  is  a  product 
boiling  at  225 — 226°  at  atmospheric,  or  at  110 — 111°  under  15  mm. 
pressure,  and  only  a  small  quantity  of  y>-bromo-£erL-butylbenzene  is 
obtained.  This  boils  at  232 — 233°  (compare  Schramm,  Abstr.,  1889, 
127).  The  nature  of  the  fraction  boiling  at  225 — 226°  has  not  been 
definitely  ascertained.  On  oxidation  with  chromic  acid  it  furnishes 
^-bromobenzoic  acid,  and  on  solution  in  fuming  nitric  acid  yields  a 
mixture  of  k-bromo-2 : 3-dinitro-terk.-butylbenzene  and  4-6?wm-3: 5- 
dinitro-tert.-butylbenzene.  The  first  of  these  is  a  yellow,  crystalline 
powder  and  melts  at  92 — 93°,  and  the  second  forms  slender,  almost 
colourless,  needles  and  melts  at  136°. 

p-Iodo-£erL-butylbenzene,  obtained  together  with  di-iodobenzene 
(Dumreicher,  Abstr.,  1883,  53)  when  fsobutyl  chloride  is  condensed 
with  iodobenzene  in  presence  of  ferric  chloride,  boils  at  253 — 254° 
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(corr.)  under  766  mm.  pressure,  has  a  sp.  gr.  1*4392  at  14°/4°,  and  n0 
1*57076  at  20°,  and  does  not  liberate  iodine  on  exposure  to  light 
(compare  Pahl,  Abstr.,  1884,  1009,  and  Bialobrzeski,  ibid.,  1897,  i, 
514).  On  oxidation  .  with  chromic  acid,  it  yields  jo-iodobenzoic  acid 
(m.  p.  236° ;  compare  Glassner,  Abstr.,  1875,  888).  On  nitration,  it 
liberates  some  iodine  and  furnishes  ( a )  4-iodo-2  :  3-dinitro-terb.- 
butylben&ene,  which  crystallises  in  lemon-yellow  leaflets  and  melts  at 
110 — 111°,  and  ( b )  a  substance  forming  colourless  prismatic  crystals, 
melting  at  243°  which  may  be  a  di-iodonitrobutylbenzene.  When  the 
parent  substance  is  treated  with  a  great  excess  of  fuming  nitric  acid 
^-iodonitrobenzene  is  formed. 

When  isobutyl  chloride  is  condensed  with  cumene  in  presence  of 
aluminium  chloride,  ter£.-butylbenzene,  j»-diJeri.-butylbenzene  and 
propyl  chloride  are  produced.  An  attempt  to  separate  the  constituents 
of  this  mixture  by  Radziewanowski’s  process  (Abstr.,  1895,  i,  129) 
gave  only  a  tarry  product,  which  boiled  above  300°  and  decomposed. 

When  isoamyl  chloride  is  condensed  with  terf.-butylbenzene  in 
presence  of  aluminium  chloride,  p-di-fer^.-butylbenzene  is  produced  and 
the  isoamyl  chloride  can  be  recovered  unaltered  (compare  Baur, 
Abstr.,  1894,  i,  445).  The  hydrocarbon,  when  dissolved  in  fuming 
nitric  acid,  furnishes  2  : 6-dinitro-l  :  A-di-berb.-butylbenzene,  which  crys¬ 
tallises  from  boiling  alcohol  in  slender,  colourless  needles  and  melts  at 
190 — 191°  (corr.).  Indications  of  the  presence  of  an  o-dinitro-deriv- 
ative  in  the  mother  liquors  from  the  crystallisation  of  the  m-dinitro- 
derivative  were  obtained. 

The  dinitro-derivatives  obtained  from  jo-dibutylbenzene  by  Yerley 
(Abstr.,  1899,  i,  424)  and  Baur  (Abstr.,  1894,  i,  445)  are  probably 
impure.  T.  A.  H. 

The  Transformation  of  Aromatic  Nitroamines  and  Allied 
Substances,  and  its  Relation  to  Substitution  in  Benzene 
Derivatives.  Frederic  S.  Kipping,  Kennedy  J.  P.  Orton,  Siegfried 
Buiiemann,  Arthur  Lapworth,  and  John  T.  Hewitt  (Brit.  Assoc. 
Rep.,  1905,  103). — A  report  on  the  transformation  of  symmetrically 
trisubstituted  aromatic  nitroamines  and  diazonium  hydroxides  and 
on  the  action  of  light  on  solutions  of  certain  diazonium  salts. 

G.  T.  M. 

Combination  of  Magnesium  Bromide  with  Certain  Amines. 

VIII.  Boris  1ST.  Mensciiutkin  (J.  Russ.  Phys.  Chem.  Soc.,  1906, 
38,  i,  5).— Aniline  reacts  with  magnesium  bromide  with  development 
of  much  heat,  giving  three  compounds.  The  equilibrium  curve  of  the 
system  magnesium  bromide-aniline  consists  of  three  branches, 
representing  (1)  the  solubility  of  the  compound,  MgBr2,6NH2Ph  in 
aniline  and  ending  at  103°;  (2)  the  solubility  of  the  compound 
MgBr2,4NH2Ph  and  ending  at  237° ;  (3)  probably  the  compound 
MgBr2,2NH2Ph,  or  MgBr2,NH2Ph,  but  owing  to  the  setting  in  of 
decomposition,*  the  investigation  could  not  be  carried  beyond  250 — 260°. 
Phenylhydrazine  also  gives  the  compound  MgBr2,6N2H3Ph,  and  its 
solubility  curve  corresponds  closely  with  that  of  the  aniline  compound 
in  aniline.  The  first  curve  ends  at  99°,  but  owing  to  decomposition 
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the  second  was  only  observed  up  to  200°.  It  probably  corresponds 
with  the  compound  MgBr2,4N2H3Ph.  Z.  K. 

Cyanoacetylchloroanilines  and  the  corresponding  Oxamic 
Acids.  Galeazzo  Piccinini  and  A.  Delpiano  ( Atti  R.  Accad.  Sci. 
Torino,  1906,  41,  1005 — 1018). — The  three  chloroanilines  react  with 
ethyl  cyanoaeetate  yielding  the  corresponding  chloro-derivatives  of 
cyanoacetylaniline  :  NH2*C6H4C1  +  CN-CH2‘C02Et  = 
CN-0H2-C0-NH*C6H4C1  +  Et-OH. 
m-Chlorocyanoacetylaniline,  OqH7ONC1,  prepared  from  m-chloro- 
aniline  and  ethyl  cyanoaeetate,  crystallises  from  aqueous  alcohol  in 
white,  nacreous  plates  melting  at  142°  (corr.),  dissolves  readily  in  acetone 
and  sparingly  in  ether  or  benzene,  and  is  hydrolysed  either  by  dilute 
alkali  solution  or,  more  slowly,  by  boiling  with  water. 

o-Chlorocyanoacetylaniline  crystallises  from  aqueous  alcohol  in  small, 
colourless  prisms  or  slender,  silky  needles  melting  at  125°  and  resembles 
the  corresponding  meta-compound  in  its  behaviour  towards  solvents  and 
hydrolytic  agents. 

p -Chlorocyanoacelylaniline  crystallises  from  aqueous  alcohol  in  shin¬ 
ing,  colourless  prisms  which  aggregate  in  the  form  of  plates  having  a 
silvery  lustre ;  it  melts  at  204°  and  behaves  towards  solvents  and 
hydrolysis  like  its  isomerides. 

When  oxidised  by  means  of  a  large  excess  of  permanganate,  these 
compounds  yield,  almost  quantitatively,  the  corresponding  chlorophenyl- 
oxamic  acids,  according  to  the  equation  :  Cgl^Cl’NH'CO'CH^CN  + 
02  =  CfiH4Cl-NH-C0-C02H  +  HCN. 

p-Chlorophenyloxamic  acid,  C6H4C1,NH,C0*C02H,  crystallises  from 
absolute  or  aqueous  alcohol  with  lEt’OH  in  colourless  prisms  which 
melt  at  190 — 191°  and  effloresce  in  the  air  ;  it  dissolves  readily  in 
acetone  and  sparingly  in  chloroform  or  benzene.  The  potassium,  silver, 
barium,  ferric,  mercurous,  and  lead  salts  are  described. 

o-Chlorophenyloxamic  acid  crystallises  with  H20  from  aqueous 
alcohol  in  colourless,  prismatic  needles  and  melts  at  93 — 95°  ;  the 
anhydrous  acid  melts  at  136 — 137°.  The  jiotassium,  silver,  calcium, 
barium ,  copper ,  and  mercurous,  lead,  and  ferric  salts  are  described. 

m-Chlorophenyloxamic  acid  crystallises  from  water  with  1  \  HaO  in 
shining  needles  melting  at  90 — 100°,  whilst  the  anhydrous  acid  melts 
at  144 — 145°  ;  the  acid  dissolves  much  more  readily  than  its  isomerides 
in  water  and  is  soluble  in  95  per  cent,  alcohol  or  acetone  and  sparingly 
so  in  benzene  or  chloroform.  The  potassium  salt  forms  nacreous, 
anhydrous  leaflets. 

These  three  acids  exhibit  a  strong  acid  reaction  in  aqueous  solution 
and  are  monobasic  towards  alkali  hydroxides,  using  phenolphthalein  as 
indicator.  T.  H.  P. 

Action  of  Phenylcarbimide  on  certain  Phenylamic  Acids. 

Gino  Abati  and  Paolo  Gallo  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1906, 
[iii],  12,  291 — 299). — The  authors  have  examined  the  behaviour  of 
phenylcarbimide  towards  solutions,  in  non-dissociating  solvents,  of 
phenylphthalamic,  y?-tolyIphthalamic,  (7-cis-phenylcamphoramic  and  p- 
ethoxyphenylmaleinamic  acids.  With  the  exception  of  the  phenyl- 
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camphoramic  acid,  all  the  acids  are  resolved  into  the  corresponding 
anhydrides  and  aniline,  the  latter  combining  with  the  phenylearbimide 
to  form  diphenylcarbamide. 

This  result  indicates  that  these  acids  have  the  structure 
C09H-  R  •  CO*NH*C(iH4R' 
rather  than  C02H-R-C(0H):N*C6H4R'  or 

C0<q>C(OH)-NH-CsH4R', 


since  the  last  two  formula  contain  an  alcoholic  hydroxyl,  which 
would  be  capable  of  reacting  with  the  phenylearbimide.  The  non¬ 
reactivity  of  <7-m-phenylcamphoramic  acid  with  phenylearbimide  points 


R*CO 

to  its  having  the  constitution  I  />NH2‘C6E4R'. 

C  (_)  *  (J 


In  the  cases  of  the  above  acids  which  react  with  phenylearbimide,  a 
deep  yellow  substance,  readily  soluble  in  ether,  is  formed  in  amount 
too  small  to  allow  of  its  investigation.  T.  H.  P. 


Cinnamylamine  (“  Styrylamine  ”)  Bases  and  their  Relation 
to  Ephedrine  and  ^-Ephedrine.  [Ernst  Schmidt]  and  Hermann 
Emde  {Arch.  Pharm.,  1906,  244,  269 — 299). — Cinnamylamine 

hydrochloride  (E.  Schmidt  and  Flaecher,  Abstr.,  1905,  i,  371)  melts 
at  236°;  the  aurichloride  and  mercurichloride  melt  at  138 — 139° 
and  189°  respectively.  When  the  amine  is  boiled  with  excess  of  acetyl 
chloride  it  is  converted  into  cinnamylacetami.de, 
CHPh:CH-CH2-NHAc, 

which  melts  at  87-5°.  It  reacts  with  methyl  iodide  in  methyl-alcoholic 
solution  at  the  ordinary  temperature  ;  quaternary  cinnamyltrimethyl- 
ammonium  iodide ,  melting  at  178°,  is  practically  the  only  product,  but 
much  of  the  amine  remains  unchanged  ;  the  corresponding  quaternary 
aurichloride  and  platinichloride  melt  at  185°  and  232 — 234° 
respectively. 

Cinnamyltrimethylamine  (Abstr.,  1905,  i,  370),  aurichloride,  platini¬ 
chloride,  mercurichloride ,  (C12H18N)2HgCl4,^HgCl2,  and  picrate  (not 
analysed)  melt  at  185°,  228 — 230°,  171°,  and  159°  respectively. 
With  methylamine  in  alcoholic  solution  at  the  ordinary  temperature 
cinnamyl  chloride  in  part  condenses  to  form  cinnamylmethylamine 
hydrochloride,  CHPhICH*CH2*NHMe,HCl ;  this  and  the  correspond¬ 
ing  platinichloride,  aurichloride,  mercurichloride,  C10H13N,IIHgCl3,  and 
picrate  (not  analysed)  melt  at  151  ‘5°,  212°,  103°,  166°,  and  147°  re¬ 
spectively.  When  cinnamyl  chloride  is  warmed  with  pyridine, 
cinnamylpyridine  hydrochloride,  CHPhICH,CH2*C5NH4,HCl,  is  formed; 
the  corresponding  platinichloride,  aurichloride,  and  picrate  (not  analysed) 
melt  at  220 — 222°,  10 1  ’5°,  and  146°  respectively. 

Cinnamyltrimethylamine  hydrochloride  does  not  yield  additive  com¬ 
pounds  with  hydrogen  bromide  or  iodide  in  aqueous  solution,  neither  does 
cinnamylamine  hydrochloride  take  up  hydrogen  when  treated  in  aqueous 
alcoholic  solution  with  sodium  amalgam.  Cinnamyltrimethylamine 
hydrochloride,  however,  in  aqueous  solution  is  attacked  by  sodium 
amalgam  :  it  is  decomposed  almost  quantitatively  into  a-phenylpro- 
pylene,  CHPhICH’CHg,  and  trimethylamine  hydrochloride,  so  that  the 
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reaction  can  be  used  advantageously  for  the  preparation  of  a-phenyl- 
propylene. 

Neither  cinnamylamine  nor  cinnamylmethylamine  hydrochloride 
forms  a  chlorohydrin  when  treated  with  hypochlorous  acid  (aqueous 
sodium  hypochlorite).  Cinnamyltrimethylamine  hydrochloride  does 
form  a  chlorohydrin,  presumably  OH‘CHPh-CHCl,CHo*NMe301,  of 
which  the  platinichloride  and  aurichloride  melt  respectively  at  210 — 212° 
and  130 — 132°;  the  yield  is  not  quantitative,  however.  This  chloro¬ 
hydrin  is  hardly  affected  by  zinc  and  dilute  sulphuric  acid,  but  sodium 
amalgam  does  remove  the  chlorine,  forming  a  quaternary  ammonium 
base,  OH-CHPh-CH2-OH2-NMe3-Olt,  of  which  the  aurichloride  and 
platinichloride  melt  at  103°  and  216 — 218°  respectively  (a  little  of  this 
base  is  formed  when  cinnamyltrimethylamine  chloride  is  treated  with 
aqueous  hydrogen  iodide). 

As  this  quaternary  base  is  not  identical  with  either  of  those  prepared 
by  the  methylation  of  ephedrine  and  t^-ephedrine  respectively,  neither 
of  the  latter  substances  can  have  the  formula, 

OH-CHPh*CH2-CH2-NHMe. 

0.  F.  B. 

Condensation  of  Ethyl  Acetoacetate  and  Phenylcarbamide. 

Walther  Kiessling  ( Annalen ,  1906,  349,  299 — 323). — Phenylcarb¬ 
amide,  unlike  carbamide,  thiocarbamide,  or  guanidine,  condenses  with 
ethyl  acetoacetate  in  the  presence  of  ether,  to  form  not  ethyl  phenyl 
uraminocrotonate  (compare  Behrend  and  Meyer,  Abstr.,  1901,  i,  136), 
but  a  yellow  oil  having  the  composition  C13H1603N2  (compare  Behrend, 
Abstr.,  1886,  443),  the  most  suitable  temperature  being  133 — 134°.  The 
oil,  the  mean  molecular  weight  of  which  by  the  ebullioscopic  method  is 
174-7,  is  decomposed  by  cold  5  per  cent,  hydrochloric  acid  or  by 
alcohol,  giving  a  yield  of  ethyl  phenylcarbamate  in  accordance  with 
the  equation  :  C13H1603N2  +  2H20  =  NHPh*C02Et  +  NH3  +  C02  + 
COMe2  ;  the  carbamate  is  also  obtained  by  inoculating  the  oil  at  0° 
with  a  crystal  of  the  ester. 

For  these  reasons,  the  substance  is  regarded  as  an  easily  dissociable 
compound  or  possibly  a  mixture  : 

2C13H1603N2  =  2NHPh-C02Et  +  CsH10O2N2. 

The  hypothetical  substance,  CgH10O2N2,  has  not  been  isolated,  but  is 

regarded  as  containing  the  skeleton,  ^  since  the  yellow  oil 

and  phenylhydrazine  yield  Knorr’s  bisphenylmethylpyrazolone. 

Methylcarbamide  reacts  with  ethyl  acetoacetate  at  125 — 127°  in  the 
presence  of  ether  to  form  a  substance  which  has  the  composition,  but 
not  the  properties  of  ethyl  methylaminocrotonate,  CrH1302N. 

Diphenylcarbamide,  ethyl  acetoacetate,  and  ether  react  at  154°  to 
form  a  reddish-brown  oil  (compare  Behrend,  Annalen,  1886,  233,  11). 
This  substance  C19H20O3N2  has  a  mean  molecular  weight  209,  forms 
bisphenylmethylpyrazolone  with  phenylhydrazine,  and  when  warmed 
with  hydrochloric  acid  or  alcohol  yields  ethyl  phenylcarbamate.  It  may 
be  a  mixture  of  ethyl  phenylcarbamate  and  the  substance  derived  from 
the  hypothetical  C8H10O2N2,  containing  2Ph  in  the  place  of  hydrogen  : 

20^0^  =  2C9Hu02N  4-  C8H8Ph202N2.  C.  S. 
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Chlorinated  Alcohols  [Phenols]  of  the  Dihydrobenzene 
Series  and  their  Transformation  Products.  Karl  Auwers  (. Ber ., 
1906,  39,  3748—3757.  Compare  Auwers  and  Keil,  Abstr.,  1903, 
i,  620  ;  1904,  i,  26  ;  Auwers  and  Hessenland,  Abstr.,  1905,  i,  434).— 
The  product  C9H12OCJ2,  obtained  with  magnesium  methyl  iodide  by 
Grignard’s  reaction  from  l-keto-2methyl-2-dichloroinethyl-l  :  2-di- 
hydrobenzene,  is  an  oil  which  boils  at  112 — 114°  under  9  mm.  or  at 
121  — 122  5°  under  13  mm.  pressure,  and  has  a  sp.  gr.  T202  at  20°/4°, 
T5023  at  19°,  and  a  mol.  refraction  showing  the  presence  of  one 
double  linking.  The  substance  is  extremely  stable  towards  dehydrat¬ 
ing  agents,  and  is  probably  an  oxide  formed  by  intramolecular  change 
from  the  tertiary  alcohol  constituting  the  product  of  the  Grignard 
synthesis.  When  treated  with  concentrated  sulphuric  acid,  it  changes 
gradually  into  an  isomeride,  which  forms  stout  crystals,  melts  at 
40 — 41°,  boils  at  141 — 143°  under  9  mm.  pressure,  and  has  a  sp.  gr. 
T2254  at  23,5°/4°  or  T2074  at  45°/4°,  wD  T51419  at  46°,  and  a  mol. 
refraction  pointing  to  the  presence  of  a  ketone  with  one  double 
linking ;  the  coefficient  of  dispersion  is  slightly  greater  than  for  the 
oxide. 

The  p'oduct,  C10H14OC12,  formed  with  magnesium  ethyl  iodide  by 
Grignard’s  synthesis  from  l-keto-2-methyl-2-dichloromethyl-l  :  2-di- 
hydrobenzene,  is  an  oil,  which  boils  at  130 — 131°  under  9  mm. 
pressure,  has  a  sp.  gr.  1T860  at  20°/4°  or  1T833  at  24°/4°,  n0  T50251 
at  20°  or  T50019  at  24°,  resembles  the  methyl  derivative  in  its 
stability  towards  dehydrating  agents,  and  yields  an  oily  isomeride  on 
treatment  with  concentrated  sulphuric  acid. 

All  the  preceding  substances  are  more  or  less  easily  attacked  by 
alkali  hydroxides,  being  converted  into  chlorinated  or  non-chlorinated 
unsaturated  acids,  and  finally  into  unsaturated  hydrocarbons. 

In  the  y>ara-series,  the  derivatives  of  as-o-xylenol,  «s-?«-xylenol,  and 
i^-cumenol  behave  in  the  same  manner  as  the  derivatives  of  the  simpler 
y>«ra-substituted  phenols. 

The  labile  intermediate  products  of  the  series 

OH-C(CH2K)<^:^>CMe*CHCl2  — >■ 

CHR:C<^:^>CMe-CIICl2  — >  CHCl2-CHR-C<^;^>CMe, 

are  y>ara-derivatives  of  alkylidene  1 : 4-dihydrobenzenes  and  are  isomeric 
with  the  final  benzene  derivatives;  these  substances,  termed  by  the 
author  “  semibenzenes,”  have  mol.  refractions  higher  than  the  calcu¬ 
lated,  and  abnormally  high  coefficients  of  dispersion  as  compared  with 
the  normal  dispersions  of  the  aromatic  series. 

The  relation  of  these  facts  to  the  constitution  of  the  semibenzenes 
is  discussed.  G.  Y. 

Phenyl  Chlorothiocarbonates.  Henri  Rivier  (Bull.  Soc.  chim., 
1906,  [iii],  35,  837 — 843). — Phenyl  chlorothioncarbonate,  CSCl*OPh, 
obtained  by  the  action  of  sodium  phenoxide  on  thiocarbonyl  chloride 
dissolved  in  chloroform,  is  a  bright  yellow  liquid  with  a  sharp  odour, 
boils  at  91°  under  10  mm.  and  at  100°  under  15  mm.  pressure,  crystal¬ 
lises  at  -  0'5°,  and  has  a  sp.  gr.  1’283  at  15°/4°.  When  dissolved  in 
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alcohol  it  decomposes,  slowly  in  the  cold,  or  immediately  at  100°, 
forming  phenyl  ethyl  thioncarbonate ,  OEt’CS’OPh.  This  is  a  colourless 
liquid,  with  a  pleasant  ethereal  odour,  has  asp.  gr.  1  *1 35  at  15°/40, 
and  boils  at  124°  under  12  mm.  and  at  130°  under  17  mm.  pressure. 
Sodium  phenoxide  converts  phenyl  chlorothioncarbonate  into  diphenyl 
thioncarbonate,  and  some  of  the  latter  is  formed  as  a  by-product  in 
the  primary  reaction  (compare  Eckenroth  and  Kock,  Abstr.,  1894,  i, 
408).  Phenyl  chlorothioncarbonate  reacts  with  thiophenol  or,  better, 
with  the  lead  derivative  of  the  latter  to  form  diphenyl  dithiocarbonate, 
SPh*CS*OPh,  which  forms  golden-yellow  prisms  and  melts  at  51°. 
Ammonia  solution  in  excess  decomposes  phenyl  chlorothioncarbonate, 
forming  phenol  and  ammonium  thiocyanate  and  chloride,  but  with 
smaller  quantities  phenyl  thioncarbamate,  NH2*CS‘OPh,  may  be 
obtained.  This  separates  from  alcohol  in  flat,  colourless  needles  and 
melts  at  132 — 132,5°.  With  methylamine,y>Aewy?  methylthioncarbaniate, 
NHMe’CS'OPh,  is  produced  as  an  oil  which  could  not  be  obtained 
pure.  With  aniline,  phenyl  phenyl  thioncarbamate,  NHPh’CS*OPh,  is 
obtained.  This  crystallises  from  alcohol  in  small,  colourless  needles 
and  decomposes  when  heated,  forming  a  liquid  mixture  of  phenol  and 
phenylthiocarbimide. 

The  author  agrees  with  Orndorff  and  "Richmond  (Abstr.,  1900,  i,  156) 
that  the  substance  described  by  Dixon  (Trans.,  1890,  57,  268) ;  Snape 
(Trans.,  1896,  69,  98),  and  Eckenroth  and  Kock  ( loc .  cit.)  as  phenyl 
phenylthioncarbamate  was  probably  thiocarbanilide.  Phenyl  dimethyl- 
thioncarbamate,  NMe2*CS*OPb,  obtained  by  the  action  of  dimethylamine 
on  phenyl  chlorothioncarbonate,  separates  from  ether  in  colourless 
prisms  and  melts  at  30 — 30 •  4°.  Phenyl  phenylmethylthioncarbamate, 
similarly  obtained  from  methylaniline,  forms  colourless  crystals  and 
melts  at  104°.  Phenyl  phenylethylthioncarbamate  melts  at  69 ’2° 
(compare  Billeter  and  Strohl,  Abstr.,  1888,  364).  The  last  three 
substances  are  less  readily  decomposed  by  alkalis,  water,  or  alcohol 
than  their  analogues  described  above.  T.  A.  H. 

Preparation  of  2-Nitro-6-amino-4-acetaminophenol.  Leo¬ 
pold  Cassell  a  &  Co.  (D.R.-P.  172978).  When  4-acetaminophenol 
is  strongly  nitrated  two  nitro-groups  are  introduced  into  the  ortho¬ 
positions  with  respect  to  the  hydroxyl  group.  The  dinitro-compound 
when  converted  into  its  sodium  derivative  and  reduced  by  warming 
with  dilute  aqueous  sodium  sulphide,  gives  rise  to  2 -nitro-6 -amino - 
A-acetaminophenol,  NHAc*C6H2(N02)(NH2)*0H,  which  crystallises 
from  alcohol  in  brownish-red  needles  and  melts  at  190°.  This  substance 
is  feebly  basic  ;  its  hydrochloride,  which  crystallises  in  yellow  needles, 
being  dissociated  by  water  ;  with  nitrous  acid,  it  yields  an  orange- 
yellow  (iiaso-derivative.  G.  T.  M. 

Preparation  of  Diaryl  Sulphides.  Feed.  Mauthner  (Per.,  1906, 
39,  3593 — 3598.  Compare  this  vol.,  i,  421  ;  Bourgeois,  Abstr.,  1896, 
i,  17). — A  number  of  diaryl  sulphides,  of  which  those  described  below 
are  new,  have  been  prepared  by  the  action  of  aryl  iodides  on  sodium 
arylmercaptides  in  presence  of  copper  powder.  This  reaction  constitutes 
a  general  method  for  the  preparation  of  the  diaryl  sulphides. 
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o-Tolyl-m-tolyl  sulphide,  C14H14S,  from  o-thiocresol  and  m-iodotoluene, 
is  a  colourless,  odourless  oil,  which  boils  at  170°  under  11  mm.  pressure. 
Di-m-tolyl  sulphide,  from  m-thiocresol  and  m-iodotoluene,  is  a  colourless 
oil  which  boils  at  174°  under  12  mm.  pressure. 

o-Methoxydiphenyl  sulphide,  C13H12OS,  from  thiophenol  and  o-iodo- 
anisole,  is  a  colourless  oil  which  has  an  unpleasant,  aromatic  odour, 
and  boils  at  196°  under  11  mm.  pressure. 

m -Thioanisole,  C7H8OS,  prepared  by  diazotisation  of  m-anisidine 
and  treatment  of  the  solution  with  potassium  xanthate  at  80  —  90°, 
boils  at  224 — 225°  (corr.).  Di-m-methoxyphenyl  sulphide,  C14H1402S,  is 
a  colourless  oil  which  boils  at  214 — 215°  under  10  mm.  pressure. 

As  the  iodonitrobenzenes  are  unstable,  the  corresponding  bromides  are 
employed  in  the  preparation  of  nitro-derivatives  of  diphenyl  sulphide. 

o -Nitrodiphenyl  sulphide,  C12Hn02NS,  crystallises  from  light  petrol¬ 
eum  in  long,  yellow  needles,  melts  at  77°,  and  gives  a  green  coloration 
with  concentrated  sulphuric  acid.  On  reduction  with  stannous  chloride 
and  hydrochloric  acid,  it  yields  o-ciminodiphenyl  sulphide,  which  is 
obtained  as  a  colourless  oil;  the  sulphate,  C12H1304!NS2,  forms  long 
needles  and  is  decomposed  by  water.  The  acetyl  derivative,  C14H13ONS, 
crystallises  in  colourless  needles  and  melts  at  86°. 

o -Nitrophenyl  o-tolyl  sulphide,  C12Hn02NS,  from  o-thiocresol  and 
o-bromonitrobenzene,  crystallises  from  light  petroleum  in  yellow  needles 
and  melts  at  86 — 87°,  and  gives  a  green  coloration  with  concentrated 
sulphuric  acid.  G.  Y. 

Aromatic  Sulphine  Bases.  II.  Friedrich  Kehrmann  and  Alfred 
Duitenhofer  ( Ber .,  1906,  39,  3559 — 3560.  Compare  this  vol.,  i,  83). 
— -Aryldimethylsulphine  salts  are  formed  by  heating  the  aromatic 
mercaptans  with  an  excess  of  methyl  sulphate  at  100°;  the  methyl 
mercaptide  formed  in  the  first  stage  of  the  reaction  combines  with 
methyl  sulphate,  forming  the  aryldimethylsulphine  methyl  sulphate, 
SRMe^OSOgMe.  The  corresponding  aryldiethylsulphine  salts  are 
formed  in  the  same  manner  but  less  readily. 

Phenyldimethylsulphineplatinichloride,  (C8HnS)2PtCl6,  forms  orange, 
yellow  crystals,  melts  and  decomposes  at  165 — 166°,  and  is  slightly 
soluble  in  water. 

a-Naphthyldimethylsulphine  platinichloride,  (C-,2H13S)2PtCl6,  is  ob¬ 
tained  as  a  sandy,  crystalline,  flesh-coloured  precipitate,  which  melts 
and  decomposes  at  174°.  ft- Naphthyldimeihyl sulphine  platinichloride 
forms  a  flesh-coloured,  crystalline  powder,  and  melts  and  decomposes 
at  177°.  G.  Y. 

Preparation  of  Aminonaphthols.  Franz  Sachs  (D.R.-P.  173522. 
Compare  this  vol.,  i,  829). — The  sulphonic  group  of  a  naphtholsulphonic 
acid  may  be  replaced  with  great  facility  by  an  amino-group  when  the 
acid  is  heated  with  sodamide  at  high  temperatures,  especially  in  the 
absence  of  air,  or  in  the  presence  of  inert  diluting  materials  such  as 
naphthalene  or  quinoline.  /3-Naphthol-7-sulphonic  acid  furnished 
2-amino-/3-naphthol,  whilst  a-naphthol-5 -sulphonic  acid  gave  rise  to 
5-amino-a-naphthol.  These  products  were  characterised  by  their 
dibenzoyl  derivatives. 

In  some  cases  isomeric  change  occurred  ;  thus  /?-naphthol-6-sulphonic 
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acid  gave  a  good  yield  of  5-amino-/3-naphthol  and  /3-naphthol-8-sul- 
phonic  acid  furnished  a  mixture  of  5-amino-/?-naphthol  and  other 
isomerides.  Cf.  T.  M. 

Resolution  of  Aminobenzyl-/?-naphthol  into  its  Optical 
Antipodes.  Mario  Betti  ( Gazzetta ,  1906,  36,  ii,  392 — 394.  Com¬ 
pare  Abstr.,  1901,  i,  611). — Racemic  aminobenzyl-/?-naphthol  (amino- 
benzylidene-/?-naphthol)  can  be  readily  separated  into  its  constituents 
by  adding  an  alcoholic  solution  of  tartaric  acid  to  a  solution  of  the 
compound  in  95  per  cent,  alcohol ;  in  the  course  of  twelve  hours,  the 
liquid  deposits  the  d-amine-d-tarlrale  in  almost  theoretical  amount. 
This  tartrate  forms  small,  shining  crystals  and  begins  to  soften  and 
turn  yellow  at  about  180°  and  decomposes  above  240°. 

d-Aminobenzyl-ft-naphthol,  NH2*CHPlvC10H6*OH,  crystallises  from 
ether  in  white,  silky  needles,  melts  at  137°,  and  in  benzene  solu¬ 
tion  has  [a]D  4-  58*84°  at  18°.  Its  hydrochloride  has  [a]D  +52,89°  in 
alcoholic  solution  at  18°. 

\-Aminobenzyl-fi-naphthol  melts  at  136 — 137°,  and  has  [a],,  -58'96°. 
Its  hydrochloride  has  [a]D  -  52*51°. 

It  is  noteworthy  that  the  racemic  compound  melts  at  a  lower  tem¬ 
perature  (124°)  than  its  constituent  isomerides,  this  being  very  seldom 
the  case.  T.  H.  P. 

Nitrm'soeugenol.  Ernesto  Puxeddu  and  Matteo  Comella 
{Gazzetta,  1906,  36,  ii,  450 — 455). — JVitroisoeugenol, 

0II-0<0(OM^CH>CH'CH:CHMe' 
prepared  by  the  action  of  nitric  acid  on  isoeugenol  in  acetic  acid 
solution,  separates  from  amyl  or  fsobutyl  alcohol  in  a  reddish-yellow, 
amorphous  mass  decomposing  at  about  150°,  and  is  readily  soluble  in 
alcohol  or  chloroform  ;  it  dissolves  in  concentrated  nitric  acid,  giving 
a  reddish-brown  coloration,  and  in  concentrated  sulphuric  acid  forming 
an  intensely  brown  solution  ;  it  is  very  readily  soluble  in  dilute  alkali 
solution,  yielding  a  blood-red  liquid  with  a  peculiar  odour.  Its  bromo- 
derivative,  C7H704N'CBr.'CHMe  or  C7H704N*CHICBrMe,  separates 
from  alcohol  as  a  reddish-yellow,  amorphous  powder,  and  begins  to 
decompose  at  175°;  it  dissolves  in  amyl  alcohol,  acetic  acid,  con¬ 
centrated  nitric  or  sulphuric  acid  or  dilute  alkali  solution,  and,  to  a 
slight  extent,  in  ether  or  light  petroleum.  Its  acetyl  derivative, 
C12Hi305N,  is  deposited  from  alcohol  as  a  yellowish-brown,  amorphous 
powder  decomposing  above  200°.  T.  H.  P. 

Preparation  of  a  Di-o-phenetidinedisulphonic  Acid.  Aktien 
Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  174497.  Compare 
this  vol.,  i,  837). — Di-o-phenetidinedisulphonic  acid, 

CnH4(OEt)2(NH2)2(S03H)2  [3  : 3' :  4  : 4' :  6  : 6'], 
is  readily  produced  by  treating  di-o-phenetidine  with  fuming  sul¬ 
phuric  acid  at  moderately  low  temperatures ;  it  is  readily  soluble  in 
water,  whereas  its  sodium  salt  dissolves  only  sparingly  and  crystallises 
from  water  in  lustrous  leaflets.  G.  T.  M. 
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Preparation  of  4-Alkyloxy-a-naphthols.  Badische  Anilin- 
unp  Soda-Fabrik  (D.R.-P.  173730). — Generally  the  two  hydroxyl 
groups  of  the  dihydroxynaphthalenes  are  alkylated  with  equal  readi¬ 
ness,  so  that  the  dialkyloxynaphthalenes  are  produced,  but  it  now 
found  that  1  :  4-dihydroxynaphthalene  readily  undergoes  monoalkyla¬ 
tion  when  the  etherification  process  is  discontinued  so  soon  as  the 
dihydroxy-compound  has  disappeared. 

4-Methoxy-a-naphthol,  OMe’O^Hg'OH,  is  prepared  by  dissolving 
1  :  4-dihydroxynaphthalene  in  cold  methyl-alcoholic  hydrochloric  acid 
and  leaving  the  solution  at  the  ordinary  temperature  for  fifteen  hours. 
When  crystallised  from  light  petroleum  or  benzene,  the  ether  separates 
in  colourless  needles  and  melts  at  131°  (Abstr.,  1900,  i,  601). 

4-Fthoxy-a-naphtliol,  produced  by  heating  1  : 4-dihydroxynaphthal- 
ene  with  alcoholic  hydrochloric  acid  for  thirty  minutes,  crystallises  in 
colourless  needles  and  melts  at  104 — 105°  ( loc .  cit.). 

4:-i&oAmyloxy-a-naphthol  forms  colourless  needles  and  melts  at  98°. 

G.  T.  M. 


Preparation  of  Anethole  and  isoSafrole  Oxides.  Paul 
Hoeing  (D.R.-P.  174496). — The  dibromides  of  anethole  and  isosafrole 
when  warmed  with  granulated  marble  in  moist  acetone  solution  are 
readily  converted  into  their  hydroxy-bromides, 

OMe*C6H4*CH(OH)*CHMeBr 

and  CH202IC6H3*CH(0H),CHMeBr.  These  substances  or  their  acetyl 
derivatives  when  warmed  with  alcoholic  sodium  hydroxide  or  ethoxide 
lose  another  molecule  of  hydrogen  bromide  and  become  transformed 
into  the  corresponding  oxides. 

Anethole  oxide ,  OMe*C6H4*CH<^^’"^'e,  is  an  oil  boiling  at  132° 

under  11  mm.  pressure  and  having  a  sp.  gr.  P0637  at  17°.  When 
warmed  at  190 — 210°  under  ordinary  pressure,  the  oxide  undergoes 
isomeric  change  into  the  ketone,  OMe*C6H4,CH2,COMe,  which  boils  at 
267 — 269°  under  ordinary  pressure  and  at  136 — 138°  under  12  mm. 
pressure  and  has  a  sp.  gr.  P0707  at  17°. 

isoSafrole  oxide,  CH202iC6H3*CH<^  ,  is  a  colourless  oil  having 

a  more  pleasant  odour  than  the  preceding  oxide ;  it  boils  at  149 — 151° 
under  12  mm.  pressure  and  has  a  sp.  gr.  P2128  at  17°.  At  200 — 220° 
this  oxide  is  transformed  with  development  of  heat  into  the  isomeric 
ketone,  CH2O2IC0H3*CH2*COMe ;  this  boils  at  149 — 151°  under  11  mm. 
or  at  283 — 284°  under  the  ordinary  pressure,  and  has  the  sp.  gr.  P2017 
at  17°.  G.  T.  M. 


Amount  of  Cholesterol  in  Fats  and  Mineral  Oils  and  their 
Probable  Genetic  Relationships.  M.  A.  Rakusin  ( Chem .  Zeit., 
1906,  30,  1041 — 1042). — The  presence  of  cholesterol  in  a  number  of 
oils  of  animal,  vegetable,  and  mineral  origin  has  been  shown  both  by 
means  of  the  colour  reactions  described  by  Tsehugaeff,  which  consist 
in  heating  the  substance  with  acetyl  chloride  in  the  presence  of  zinc 
chloride  or  with  trichloroacetic  acid,  and  by  measurement  of  the 
optical  rotation.  The  presence  of  cholesterol  in  mineral  oils  is 
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regarded  as  a  clear  proof  of  their  origin  from  animal  and  vegetable 
sources ;  the  low  optical  activity  of  some  of  the  American  oils  is 
attributed  to  their  containing  the  racemic  modification  of  cholesterol. 

P.  H. 

Colour  Phenomena  Connected  with  Liquid  Crystals.  [Cho¬ 
lesterol  Compounds].  Otto  Lehmann  {Ghent.  Centr .,  1906,  ii,  858; 
from  Physikal.  Zeit.,  7,  578 — 584). — An  account  of  the  play  of  colours 
observed  when  cholesteryl  acetate  propionate,  isobutyrate,  w-valerate, 
isovalerate,  decoate,  or  octoate  are  examined  between  crossed  nicols. 
When  fused  cholesteryl  decoate  is  slowly  cooled,  it  passes  through  two 
modifications  of  liquid  crystals.  In  the  first  form  the  crystals  are  very 
small  and  mobile,  and  exhibit  feeble  double  refraction ;  in  the  second 
form  the  crystals  are  larger  and  less  mobile,  but  their  double  refraction 
is  greater.  The  colour  phenomena  exhibited  by  mixtures  of  the  decoate 
or  the  benzoate  with  jo-azoxyphenetole  are  also  described.  P.  H. 

Solubility  of  Certain  Benzoates  in  Water  :  Strontium  Benz¬ 
oate.  Raffaello  Pajetta  ( Gazzetta ,  1906,  36,  iii,  67 — 70). — The 
solubility  of  strontium  benzoate  is  as  follows  in  grams  of  anhydrous  salt 
per  100  grams  of  solution:  at  1 5*7°,  5  ‘31 ;  at  247°,  5’40;  at  31'4°,  5*40; 
at  40  9°,  577.  Of  potassium  benzoate  (expressed  similarly)  at  17’5°, 
41 7  ;  at  25-0°,  42-4  ;  at  33-3°,  44-0;  at  50-0°,  46‘6.  Of  normal  lead 
benzoate,  at  18°,  0T49  ;  at  40'6°,  0'249  ;  at  49  5°,  0’310.  The  solubility 
of  zinc  benzoate  diminishes  with  rise  of  temperature  :  at  15‘9°,  255  ; 
at  17-0°,  2-49  ;  at  27'80,  2T4;  at  313°,  24)5;  at  37-5°,  P87  ;  at  49-8°, 
1-62;  at  58  0°,  1-45.  W.  A.  D. 

Preparation  of  Benzoylalkylaminoethanols  [Alkylamino- 
ethyl  Benzoates].  Chemische  Fabrik  auf  Aktien  vorm.  E.  Schering 
(D.R.-P.  175080). — By  benzoylating  the  alkylaminoethanols  or  their 
salts,  benzoyl  derivatives  are  obtained  which  have  valuable  ansesthetic 
properties. 

Diethylaminoethyl  benzoate,  In  Et.^CHyCH^OBz,  obtained  by  treat¬ 
ing  diethylaminoethanol  with  benzoic  anhydride  in  aqueous  solution  is 
a  viscid  oil ;  its  hydrochloride  separates  from  a  mixture  of  alcohol  and 
ether  in  long  needles  melting  at  124 — 125°.  This  salt  is  much  more 
soluble  in  water  than  the  hydrochlorides  of  the  known  synthetical 
local  anaesthetics  :  “  holocaine,”  “  eucaine,”  &c.,  and  is  much  less  toxic 
than  “stovaine”  (dimethylaminodimethylethylcarbinyl  benzoate  hydro¬ 
chloride). 

Dimethylaminoethyl  benzoate,  NMe2’CH2*CH2,OBz,  isa  viscid  oil ;  its 
hydrochloride  readily  dissolves  in  water  or  alcohol,  but  not  in  ether, 
crystallises  in  white  leaflets,  and  melts  at  136 — 137°. 

Methylaminoethyl  benzoate  is  an  oil  which  forms  a  hydrochloride, 
crystallising  in  lustrous  leaflets  and  melting  at  108 — 109°. 

Diisoamylaminoethyl  benzoate  crystallises  from  a  mixture  of  ethyl 
acetate  and  light  petroleum  and  melts  at  87 — 88°  ;  its  oxalate  crystal¬ 
lises  from  water  in  spherical  aggregates  of  sparingly  soluble  needles  and 
melts  at  152—153°.  G.  T.  M. 
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Reversible  Reactions  among  Derivatives  of  Organic  Acids. 
Joachim  Biehrlnger  and  Wilhelm  Borsum  ( her .,  1906,  39, 

3348 — 3356). — -The  qualitative  conditions  are  discussed  under  which  a 
number  of  simple  organic  reactions  become  reversible.  Thus,  in  sealed 
tubes  at  150°,  benzoic  acid  and  acetyl  chloride  form  benzoyl  chloride  and 
acetic  acid,  but  at  120°,  under  ordinary  pressure,  change  proceeds  in  the 
contrary  direction.  Whereas  the  interaction  of  benzoic  acid  and  acet¬ 
amide  takes  place  in  one  direction  only,  ethyl  acetate  and  benzamide 
yield  acetamide  and  ethyl  benzoate  when  heated  for  six  hours  under 
pressure  at  260°,  whilst  the  reverse  change  takes  place  on  heating  under 
pressure  from  270°  to  290°.  Phenyl  benzoate  and  ammonia  interact  in 
sealed  tubes  at  150°,  whilst  benzamide  and  phenol  yield  phenyl 
benzoate  when  heated.  Other  cases  considered  are  the  interaction 
of  oxalic  acid  aud  acetamide,  of  benzoic  acid  and  acetanilide,  and  of 
acetanilide  and  benzoyl  chloride.  Diacetyl-o-tolidine  and  o-tolidine 
when  heated  together  in  sealed  tubes  at  240°  give  rise  to  monoacetyl- o- 
tolidine,  forming  pale  yellow  crystals  which  melt  at  133 — 135°,  rapidly 
become  green  when  exposed  to  the  atmosphere,  and  decompose  when 
moist  at  100°.  E.  F.  A. 

Formation  and  Behaviour  of  Thiobenzanilide.  Roberto  Ciusa 
(Atti  R.  Accad.  Lincei,  1906,  [v],  15,  ii,  379 — 384). — The  author  has 
prepared  thiobenzanilide  by  the  action  of  phosphorus  pentasulphide  on 
benzophenoneoxime  and,  after  crystallising  from  alcohol  and  light 
petroleum,  dissolving  in  dilute  potassium  hydroxide  solution  and  pre¬ 
cipitating  by  means  of  carbon  dioxide  and  again  crystallising  from 
light  petroleum,  it  melted  at  96°.  When  dissolved  in  potassium 
hydroxide  solution  and  boiled  with  silver  nitrate,  it  is  converted  into 
benzanilide. 

With  silver  nitrate,  thiobenzanilide  forms  a  sail,  (C13HnNS)2,  AgNOs, 
which  separates  in  long,  yellow  needles,  deflagrates  and  melts  at  115°, 
and  is  soluble  in  chloroform,  ethyl  acetate,  or  methyl  alcohol. 

When  reduced  by  means  of  zinc  dust  and  potassium  hydroxide 
solution,  thiobenzanilide  gives  a  yellow  oil,  which  yields  benzaldehyde 
on  boiling  with  hydrochloric  acid.  As  the  thioanilides  are  easily 
obtained,  this  reaction  affords  a  ready  means  of  passing  from  an  acid 
to  the  corresponding  aldehyde.  T.  H.  P. 

Preparation  of  Arylanthranilic  Acids.  Irma  Goldberg  and 
Fritz  Ullmann  (D.R.-P.  173523).— Arylanthranilic  acids  are  obtained 
when  anlhranilic  acid  is  treated  with  aromatic  bromo-derivatives  in 
the  presence  of  copper  as  a  catalyst. 

Phenylanthranilic  acid  is  produced  in  a  state  of  purity  by  heating  to 
boiling  a  mixture  of  anthranilic  acid,  potassium  carbonate,  brorno- 
benzene,  and  amyl  alcohol  to  which  a  small  amount  of  cuprous  chloride 
has  been  added.  The  reaction  takes  place  in  accordance  with  the 
following  equation  :  NH24CcH4*C02H  4-  PhBr  +  K2C03  = 
NHPh-C6H4-C02K  +  KBr  +  C02  +  H20. 

By  replacing  bromobenzene  by  other  brominated  benzene  derivatives, 
similar  arylanthranilic  acids  are  prepared  ■  p-bromonitrobenzene  gives 
rise  to  Fnitrophenylanthranilic  acid,  N024  C6H4*NH4CcH4‘0<  H ,  which 
vol.  xc.  i.  3  t 
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crystallises  in  yellow  needles  and  melts  at  211°.  The  use  of  ^-dibromo- 
benzene  leads  to  the  formation  of  ip-phenylenebis-o-aminobenzoic  acid, 
C6H4(NH*C6H4,C02H)2,  which  melts  at  288° ;  it  is  very  sparingly 
soluble  in  the  ordinary  organic  media,  but  dissolves  in  boiling  nitro¬ 
benzene.  G.  T.  M. 


Thiocyanates  and  Thiocarbimides.  VI.  Treat  B.  Johnson 
(J.  Amer.  Chem.  Soc.,  1906,  28,  1454 — 1461.  Compare  Wheeler  and 
Johnson,  Abstr.,  1902,  i,  760). — Phenylthioacetic,  m-  and  j»-bromothio- 
benzoic,  and  m-nitrothiobenzoic  acids  have  been  prepared  by  dissolving 
the  corresponding  acyl  chlorides  in  a  solution  of  potassium  hydrogen 
sulphide  and  treating  the  resulting  potassium  salts  with  hydrochloric 
or  sulphuric  acid.  These  thiol  acids  react  smoothly  with  methyl,  ethyl, 
and  benzyl  thiocyanates  with  formation  of  the  corresponding  dithio- 
carbamates.  Phenylthioacetic,  p-bromothiobenzoic,  and  m-nitrothio- 
benzoic  acids  react  quantitatively  with  phenylthiocarbimide  with 
production  of  the  corresponding  acylanilines. 

[With  Ernest  Bateman,  Erik  S.  Palmer,  and  Charles  A. 
Brautlecht.] — Phenylthioacetic  acid ,  CH2Ph‘CO*SH,  is  obtained  as 
a  limpid  oil,  and  when  left  in  the  air  is  slowly  converted  into  the 
disulphide.  Diphenylacetyl  disulphide ,  (CH2Ph*CO)2S9,  prepared  by 
suspending  finely  powdered  iodine  in  an  aqueous  solution  of  sodium 
phenylthioacetate,  crystallises  from  alcohol  in  transparent  plates  and 
melts  at  62°.  Methyl  phenylacetyldithiocarbamate, 
CH2Ph*CO-NHCS-SMe, 

crystallises  in  slender  prisms  and  melts  at  133°.  The  corresponding 
ethyl  ester  separates  from  alcohol  in  lemon-yellow  prisms  and  melts 
at  125°. 

m -Bromothiobenzoic  acid ,  C6H4Br’COSH,  separates  from  light 
petroleum  as  a  pale  yellow,  crystalline  powder,  melts  at  58°,  and  is 
very  soluble  in  alcohol,  ether,  or  benzene.  Methyl  m-bromobenzoyldithio- 
carbamate,  CgH^Br'CCbNH'CS’SMe,  crystallises  in  needles  and  melts 
at  124°;  the  corresponding  ethyl  and  benzyl  esters  crystallise  in  prisms 
and  melt  at  131°  and  113°  respectively. 

p- Bromothiobenzoic  acid,  C0H4Br,CO,SH,  crystallises  from  hot  alcohol 
in  prisms  and  melts  at  78 — 79°.  p-Bromobenzoylaniline  melts  at 
201 — 202°  instead  of  at  197°  as  stated  by  Raveill  (Abstr.,  1884,  600). 
Methyl  -p-bromobenzoyldithiocarbamate,  C6H4Br,CONH*CS'SMe,  crys¬ 
tallises  in  needles  and  melts  at  152° ;  the  corresponding  ethyl  ester 
forms  pale  yellow  needles  and  melts  at  116°. 

m -Nitrothiobenzoic  acid,  N02,C6H4,C0,SH,  forms  light  yellow,  pris¬ 
matic  crystals  and  molts  at  89 — 90°;  the  sodium  salt  is  very  soluble 
in  water.  Methyl  m-nitrobenzoyldithiocarbamate, 

1ST  02  •  C0H4-  CO  •  NH  •  CS  •  SMe, 

crystallises  from  benzene  in  yellow  needles,  melts  at  162°,  and  is  very 
soluble  in  benzene  and  sparingly  so  in  alcohol ;  the  corresponding 
ethyl  ester  separates  from  hot  alcohol  in  yellow  prisms  and  melts 
at  158°.  E.  G. 
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Unsaturated  Compounds.  IT.  The  Addition  of  Free 
Hydroxylacnine  to  Cinnamic  Acid.  Constitution  and  Deriv¬ 
atives  of  /3-Hydroxyla'nino-/3-phenylpropiomc  Acid.  Theodor 
Posner  (Ber.,  1906,39,3515 — 3529.  C  >mpare  Ab-tr.,  1904,  i,  160). 
— The  substance  produced  by  the  direct  addition  of  hydroxy lamine  to 
cinnamic  acid  was  formerly  regarded  as  being  a,-hvdroxylamino-/3- 
phenylpropionic  acid,  because  on  reduction  it  yielded  the  compound 
which  was  then  considered  to  be  a-aminodihydrocmnamic  acid  The 
latter  has  since  been  shown  to  be  /3-amino  /3-dihydroeinnamio  acid 
(Abstr.,  1905,  i,  577),  and  consequently  the  original  additive  compound 
is  (B-hydroxylamino-(3-phenylpropionic  acid.  OH’N  H*CHPh*CH2  •C02H, 
melting  at  166°.  Diacetyl  and  dib«nzoyl-(B-hydroxylamino~ (3-phenyl- //i'o- 
pionic  acids  form  colourless  crystals  melting  respectively  at  166 — 167° 
and  110°. 

On  oxidation  with  ammoniacal  silver  nitrate,  the  hydroxylamino- 
acid  furnishes  3 -phenyl isooxazo lone,  the  ?«2roso-derivative  of  which 
melts  at  143°. 


Acetyl-3-phxnylisooxazolone, 


xr.  CPh.'CH 
NAc<o — CO  ’ 


forms  white  needles 


melting  at  137 — 138°;  it  is  readily  soluble  in  aqueous  ammonia  and 
alkalis,  and  is  reprecipitated  by  dilute  acids. 

Bromo-S-phenyli&ooxazolone,  C9H602NBr,  produced  by  brominating 
3-phenylisooxazolone  in  chloroform  solution,  septrates  from  methyl 
alcohol  in  prismatic  crystals  and  melts  at  121 — 122°.  (B- Hydroxy  1- 

amino-/3-phenylpropionic  acid  is  very  readily  alkylated  by  treatment 
with  a  mixture  of  the  appropriate  alcohol  and  concentrated  hydro¬ 
chloric  acid  on  the  water- bath  fi-Methoxylaniino-fi-phenylpropionic 
acid  and  the  ethoxyl  compound  crystallise  in  colourless  needles  and  melt 
respectively  at  101  5  — 102*5°  and  74*5 — 75°.  Both  alkyl  derivatives 
are  readily  hydrolysed  by  alkalis,  although  fairly  stable  to  cold  dilute 
acids.  They  both  furnish,  on  oxidation  with  ammoniacal  silver  nitrate, 
good  yields  of  3-phenyh‘sooxazolone. 

(B-Nitrosohydroxylamino- (B-phenylpr  opionic  acid, 
CHPh-N(OH)(NO)-CH2-C02H, 

is  a  very  unstable  compound  obtained  by  the  action  of  nitrous  acid  on 
/3-hydroxylauiino-/3-phenylpropionie  acid  or  its  alkyl  derivatives  ;  when 
quickly  prepared  and  isolated,  it  forms  a  colourless,  crystalline  powder 
melting  at  133°.  On  heating  or  even  on  dissolving  it  in  warm 
benzene,  it  evolves  nitrous  fumes  and  changes  into  2-hydroxy-S-phenyl- 
AJliPh-CH., 


i&ooxazolidone,  OH’N<^  CO  2‘  &  Pa^e  ye^ow>  crystalline  powder 

easily  soluble  in  methyl  or  ethyl  alcohol,  and  dissolving  readily  in 
aqueous  alkalis,  but  not  in  dilute  acids. 

QHPh“CH 

2-Methoxy-S-phenylisooxazolidone,  OMe*N\^ _ CO  ^  °btained 

either  by  the  action  of  methyl  sulphate  on  the  foregoing  compound,  or 
by  the  decomposition  in  benzene  solution  of  the  nitroso-compound  of 
/3-methoxylamino-/3-phenylpropionic  acid  ;  it  crystallises  from  benzene 
in  rectangular  prisms  and  melts  at  128°. 
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2-Ethoxy-3-phenylisooxazolidune  melts  at  109°,  and,  like  the  foregoing 
methyl  compound,  is  insoluble  in  aqueous  alkalis. 

On  attempting  to  acetyiate  2-hydroxy-3-plenyH;>'ooxazolidoue  with 
acetic  anhydride,  a  crystalline  product  was  obtained  which  was  decom¬ 
posed  by  sodium  carbonate  into  an  acidic  and  a  neutral  part.  The  acidic 
compound  has  a  composition  approximating  to  C1SH1406,  the  neutral 
substance  corresponds  with  the  formula  C22H1S04.  G.  T.  M. 

Condensation  of  Acetylenic  Nitriles  with  Amines.  General 
Method  of  Synthesis  of  /3-Substituted  Derivatives  of  /?-  Amino- 
substituted  Acrylonitriles.  Charles  Moureu  and  1.  Lazenneo 
( Com.pt .  rend.,  1906,  143,  553 — 555.  Compare  this  vol.,  i,  148,  240, 
276,  432). — Phenylpropiolonitrile  unites  directly  with  piperidine  to 
form  (5-piperidyl-fi-phenylacrylonitrile,  C5NH10*CPhICH*CN,  which  is 
a  neutral  substance  melting  at  92°,  stable  towards  alkalis,  but  readily 
hydrolysed  by  hydrochloric,  picric,  or  oxalic  acid  with  the  regeneration 
of  piperidine  and  formation  of  cyanoacetophenone,  according  to  the 
equations  :  C6NHi0*CPh:CH*CN  + 14,0  =  G\NHU  + 

[OH’CPhlCH •  ON  j  -4-  COPh*CH2*CN. 

This  reaction  between  acetylenic  nitriles  and  primary  or  secondary 
amines  is  a  general  one,  and  the  following  compounds  were  thus 
prepared  :  (3-Benzylamino-(3-amylacrylonitrile , 

CH2Ph-NH-C(C5Hu):CH-CN, 
melting  at  64 — 65°  ;  B-piperidi/l-B-aviylacrylonilrile, 
C6NH10-C(CftHn):CH*CN, 

boiling  at  218 — 219°  (corr.)  under  23  mm.  pressure,  and  having  a  sp. 
gr.  O' 950  at  24°;  B-benzylamino •  B~h&xylacrylonitrile, 
CIi2Ph-NH-C(C0H13):CH-CN, 
melting  at  48° ;  fS-pi^ridyl-fS-hexylttGrylonitrile, 

c6nh10*c(c6h18):ch*cn, 

boiling  at  236 — 238°  (corr.)  under  27  mm.  pressure  and  having  a  sp. 
gr.  0-943  at  24°  ;  B-benzylamino-B-phenylacrylonitrile, 

CH,Ph  *N  H*CPb  ICH’CN, 

melting  at  86°  ;  B-diethylamino-Bphenylacrylonitrile,  N Et2*CPh!CH*CN, 
melting  at  70°  ;  and  f$-piperidyl-f$-phenylacrylonitrilet  melting  at  92°. 

M.  A.  W. 

Condensation  Products  of  Acetylenic  Esters  and  Amines. 
Charles  Moureu  and  I.  Lazennlc  ( Compt .  rend.,  1906,  143, 
596 — 598.  Compare  preceding  abstract). — The  acetylenic  esters 
readily  condense  Avith  primary  and  secondary  amines  to  form  the 
amino-substituted  deiivative  of  the  corresponding  ethylene  ester,  and 
these  compounds  do  not  form  salts  with  acids  as  stated  by  Ruhemann 
and  Cunnington  (Trans.,  1899,  75,  954),  but  are  hydrolysed  with  re¬ 
generation  of  the  base  and  formation  of  the  corresponding  /4-ketonic 
ester.  Thus,  ethyl  phenylpropiolate  condenses  Avith  diethylamine  to  form 
ethyl  /4-diethylamino-/4-pkenylacrylate,  NEtg'CPhlCH’CCbEt,  which  is 
readily  hydrolysed  in  the  cold  by  acids  yielding  the  corresponding  salt 
of  diethylamine  and  ethyl  benzoylacetate.  The  hydrolysis  is  effected 
by  passing  hydrogen  chloride  into  an  ethereal  solution  of  the  com¬ 
pound  or  by  adding  to  the  solution  an  equivalent  quantity  of  picric  or 
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oxalic  acid  dissolved  in  ether  and  alcohol.  The  following  compounds 
were  obtained  :  ethyl  (3-diethylamino-ft-amylacrylate, 
C5Hn-C(NEt8):CH-C02Et, 

boiling  at  170  — 178°  under  26  mm.  pressure  and  having  a  sp.  gr. 
0’9316  at  24°;  ethyl  (3-diethylaniino-fi-hexylacrylate, 
Ct;H‘1.pC(NEt.i):CH*C02Et, 

boiling  at  183—195°  under  24  mm.  pressure,  and  having  a  sp.  gr, 
0*921 1  at  24°;  ethyl  fd-benzylamino-fd-pheni/lacrylate, 
0H2Ph'NH-CPh:0H*C03Et, 
melting  at  72°  ;  and  ethyl  fi-piperidyl-f$-phenijlacrylate} 
G5NH10»CPh:CH*CO2Et, 

boiling  at  225 — 228°  (corr.)  under  23  mm.  pressure,  and  having  a  sp. 
gr.  1-072  at  24°.  M.  A.  W. 

Preparation  of  Hydroxyethyl  Salicylate.  Badische  Anilin- 
und  Soda-Fabrik  (D.R.-P.  173776). — fi-IIydroxyethyl  salicylate, 

OH*C6H4*CO.,*C  hro*CH2*OH,  the  hitherto  unknown  monosalicylate 
of  ethylene  glycol,  is  readily  prepared  by  the  interaction  of  the  metallic 
salicylates  and  the  ethylene  halogen  hydrins ;  thus  on  heating  at 
140 — 150°  for  several  hours  a  mixture  of  sodium  salicylate  and 
ethylene  chloroliydrin,  and  extracting  the  product  successively  with 
water  and  ether,  the  ester  is  obtained  as  solid  melting  at  37°,  and  boil¬ 
ing  at  169 — 170°  under  12  mm.  pressure.  With  ferric  chloride  it 
develops  a  violet  coloration.  G.  T.  M. 

Reductions  with  Phenylhydrazine.  I.  New  Method  of  Pre¬ 
paring  5- Aminosalicylic  Acid.  Ernesto  Puxeddu  ( Gazzetta ,  1906, 
36,  ii,  87 — 89.  Compare  Abstr.,  1905,  i,  842). — 5-Aminosalicylic  acid, 
[C02H  :  OH  :  NH,2  =  1  :  2  :  5],  is  easily  prepared  by  warming  5-nitro- 
salicylic  acid  with  phenylhydrazine  ;  action  begins  at  slightly  above 
100°  and  proceeds  rapidly.  The  yield  is  good.  W.  A.  D. 

Constitution  of  the  Aromatic  Purpuric  Acids.  IX.  Be¬ 
haviour  on  Oxidation  with  Potassium  Hypobromite.  Walther 
Borsciie  and  G.  Gahrtz  ( Her. ,  1906,  39,  3359 — -3366.  Compare 
Abstr.,  1905,  i,  894). — Potassium  y/r-purpurate  when  oxidised  with 
potassium  hypobromite  yields  2  : 6-dinitro-3-hydroxybenzonitrile  of 
which  the  aniline  derivative  crystallises  in  golden-yellow  needles 
melting  at  162 — 163°,  and  the  acetate  forms  yellow,  glistening  platelets 
melting  at  122 — 123°.  Potassium  o-tolylpurpurate  under  similar 
treatment  yields  2  :  6-dinitro-3-hydroxy-4-toluonitrile.  4-7jVo?»o-2  :  Q-di- 
nitro-‘S-hydroxybenzonitrile,  obtained  on  oxidising  potassium  bromo- 
m-purpurate,  crystallises  in  yellow  needles  melting  at  152°,  tho 
aniline  salt  forms  canary-yellow  needles  melting  at  185°,  whilst 
A-bromo-2  :  Q-dinitro-3-hydroxybenzamide  separates  from  water  in 
glistening,  yellowish-white  plates  melting  at  23 1°-  Potassium  naph- 
thylpurpurate  gives  rise  to  2  :  A-dinitro-\-hydroxy-‘d-naphthonitrile, 
crystallising  in  bright  yellow,  glistening  needles  which  melt  at 
165 — 166°  :  the  aniline  salt  is  a  yellow,  crystalline  powder  melting  at 
152°. 

Cyanopicric  acid  (2:4:  - trinitro-o- hydroxybenzonitrih;),  prepared 
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by  nitration  of  dinitrohydroxybenzonitrile,  crystallises  in  yellowish- 
white  needles  or  flutes  and  melts  at  131 — 132°:  the  aniline  salt 
forms  yellow  needles  which  melt  at  179 — 1 80°.  E.  F.  A. 

Conversion  of  Racemic  Compounds  into  Optically  Active 
Compounds.  Wiily  Marckwald  and  David  M.  Paul  {Ber.,  19<>6, 
39.3654 — 3655.  Compare  Abstr.,  1905,  i,  285). — When /-mandelic 
acid  is  heated  with  an  equivalent  quantity  of  brucine  for  twenty  hours 
at  150 — 160°  and  the  acid  recovered,  it  is  found  to  be  dextrorotatory 
with  [a]D  +0  45°  to  +0'6°.  When  r-mandelic  acid  is  heated  with  other 
alkaloids,  the  recovered  acid  is  found  to  be  dextrorotatory,  but  the 
amount  of  rotation  varies  with  the  alkaloid  employed.  With  strychnine 
the  recovered  acid  has  [a]D  +  205°  and  with  nicotine  +  0’4°. 

r-p-Metliox) mandelic  acid  has  [«i]D  +  1-2°  to  +l-5°,  when  heated 
with  brucine  or  strychnine,  and  /i-pheDyllactic  acid  has  [a  ]d  -0-16° 
when  heated  with  brucine  for  five  hours  at  150 — 160°. 

a-Methylbutyric  acid,  and  /3-phenyl-a-methylpropionic  acid  are  not 
affected  when  heated  with  strychnine,  neither  is  a-methoxyphenyl- 
acetic  arid  when  heated  with  brucine,  whereas  with  strychnine  it  has 
[a]D  +0-32°.  J.  J.  S. 

Di-p-methylbenzilic  Acid  (/>;/- Tolilic  Acid).  Erwin  Gjsiger 
( Ber .,  1906,  39,  3589.  Compare  Gattermann,  this  vol.,  i,  589). — Di- 
/Htnethylbenzilic  acid  is  prepared  by  boiling  di-/?-methylbenzoin  with 
20  per  cent,  potassium  hydroxide  solution  through  which  a  current  of 
air  is  passed  ;  it  melts  at  135°  and  gives  a  blood-red  coloration  with 
concentrated  sulphuric  acid.  The  barium  salt,  (C16H15G3)2Ba,  forms 
white  leaflets  ;  the  methyl  ester,  C17H1803,  crystallises  trom  alcohol  in 
needles  and  melts  at  82°  ;  the  acetyl  derivative,  C18H1804,  separates 
from  light  petroleum  in  small  crystals,  melts  at  92°,  and  is  readily 
hydrolysed.  G.  Y. 

Influence  of  the  Position  of  the  Ethylene  Linking  on  the 
Electro-affinity  and  Characters  of  Unsaturated  Allicyclic 
Acids.  Gino  Abati  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1906,  [iii], 
12,  220 — 226). — From  a  study  of  the  affinity  constants  of  the  naphthoic 
and  the  hydronaphthoic  acids,  benzoic  acid,  phthalic  and  the 
hydrophtbalic  acids,  it  is  seen  that,  apart  from  the  strongly 
negative  character  of  the  aromatic  nucleus,  the  presence  and  position  of 
the  double  linking  have  no  small  influence  on  the  energy  of  an  acid. 
In  the  aa-  and  /tfy-positions,  the  double  linking  produces  a  great  increase 
in  the  value  of  the  electrical  conductivity,  whilst  when  it  is  in  the  a/?- 
or  y8-position,  the  values  of  the  conductivity  are  not  much  greater  than 
those  of  the  corresponding  saturated  acids. 

The  explanation  given  by  Fichter  and  Pfister  (Abstr.,  1904,  i,  965) 
of  their  results  on  the  basis  of  Thiele’s  theory  of  partial  valencies  is 
fallacious.  According  to  Thiele’s  theory,  the  yS-,  &c.,  acids  should  be 
as  unsaturated  as  the  /3y  acids,  whilst  the  fact  is  that  they  are  far 
weaker  than  these  and  have  constants  not  differing  greatly  from  those 
of  the  a/2-acids.  This  contradiction  of  Thiele’s  theory  is  confirmed  by 
the  constants  for  acids  having  a  double  linking  in  the  aa-position  with 
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respect  to  the  two  carboxyl  groups.  For  instance,  in  the  case  of  the 
four  tetrahydrophthalic  acids,  the  AJ-acid  should,  according  to  Thiele’s 
theory,  be  the  most  saturated  and  should  hence  be  the  least  energetic. 
Instead,  however,  the  constant  of  this  acid  is  the  greatest  of  the  four 
and  is  five  times  that  of  the  A4-acid,  which  has  six  partial  valencies. 
Similar  disagreement  with  this  theory  is  offered  by  the  constants  for 
citraconic,  mesaconic,  and  itaconic  acids. 

When  treated  with  alkali  hydroxides,  unsaturated  /3y-ackls  do  not 
pass  completely  into  the  a/3- isomerides,  the  reaction  being  reversible. 
Further,  in  the  reduction  of  phthalic  acid  by  means  of  sodium  amalgam, 
there  is  a  marked  tendency  to  the  formation  of  acids  with  a  double 
linking  in  the  /Imposition,  although  the  temperature  is  kept  at  about 
150°  for  some  three  hours  and  the  proportion  of  sodium  hydroxide 
present  in  the  liquid  ultimately  reaches  15  or  20  per  cent.  It  is 
therefore  unsafe  to  assign  the  /?y-constitution  to  acids  on  the  sole 
ground  that  they  undergo  transformation  with  alkali  hydroxides,  as 
has  been  done  by  Perkin  and  Pickles  in  the  case  of  the  tetrahydroiso- 
phthalic  acids  (Trans.,  1905,  87,  293).  T.  H.  P. 

Hydrophthalic  Acids :  Affinity  Constants  of  Two  New 
Anhydrides.  II.  Gino  Abati  (Rend.  Accad.  Sci.  Fis.  Mat.  Napoli, 
1906,  [iii],  12,  207 — 210.  Compare  Abstr.,  1905,  i,  599). — Conduc¬ 
tivity  measurements  of  solutions  of  the  two  new  hydrophthalic  anhyd¬ 
rides  ( loc .  cit.)  lead  to  the  following  values  :  (1)  For  A1:3-dihydrophthalic 
anhydride,  —  377  and  A"=0,0798.  (2)  For  cis  -A3-tetrahydro- 

phthalic  anhydride,//.^  =376  and  A"=0,0581. 

Titration  of  aqueous  solutions  of  the  anhydrides  with  barium  hydr¬ 
oxide  solution,  using  methyl-orange  as  indicator,  shows  that,  although 
they  cannot  be  obtained  in  the  solid  state  in  the  form  of  acids,  they 
behave  as  acids  when  dissolved  in  water ;  this  fact  is  also  shown  by 
the  high  value  of  the  affinity  constants,  which  are  in  accord  with  the 
constitutions  given  previously  (loc.  cit.),  as  it  has  been  repeatedly 
observed  that  a  double  bond  in  the  /?y-position  effects  a  marked  increase 
in  the  energy  of  unsaturated  acids.  T.  H.  P. 

Hydrophthalic  Acids :  Transformation  by  Heat  of  the 
New  Dihydrophthalic  Anhydrides.  Characters  of  the 
7?-Methoxyphenylhydrophthalimides.  III.  Gino  Abati  and 
Andrea  Contaldi  (Rend.  Accad.  Sci.  Fis.  Mat.,  Napoli,  1906,  [iii], 
12,  211 — 219.  Compare  preceding  abstract). — When  heated  at 
about  225°  for  some  two  hours,  A1 :3-dihydrophthalic  anhydride  (com¬ 
pare  Abati  and  de  Bernardinis,  Abstr.,  1905,  i,  599)  is  converted  into 
another  anhydride,  which  is  possibly  the  A2  5-compound  regarded  by 
von  Baeyer  (Abstr.,  1892,  1211)  as  incapable  of  existence.  When  its 
alcoholic  solution  is  treated  with  jo-anisidine,  it  yields  ip-melhoxy phenyl- 
dihydrophthalimide,  which  forms  white  needles  melting  at  98°,  and  as 
it  does  not  correspond  with  any  of  the  derivatives  obtained  from  the 
known  dihydrophthalic  anhydrides,  must  be  regarded  as  the  A2:5-com- 
pound.  Hence,  when  the  A1 :3-anhydride  is  heated,  the  double  linking 
in  the  aa-position  migrates  to  the  neighbouring  a/S-position,  whilst  the 
other  double  linking  retains  its  place  in  the  /Jy-position. 
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p- Methoxyphenyl- A1: '3-dihydrophthaUmide  forms  yellow  crystals  melt¬ 
ing  at  104°. 

A  table  is  given  showing  the  melting  points  of  the  dihydrophthalic 
and  tetrahydrophthalic  anhydrides,  and  the  melting  points  and  colours 
of  the  p-methoxyphenylimides  formed  from  these  anhydrides.  In 
general,  the  anhydrides  exhibiting  similar  physical  and  chemical 
characters  yield  imides  similar  to  one  another. 

Halochromism  is  exhibited  by  all  the  dihydrophthalimides  when 
dissolved  in  sulphuric  acid,  whilst  of  the  tetrahydrophthalimides  only 
the  A1-  and  A3-compounds  show  this  phenomenon,  a  fact  which  illus¬ 
trates  the  influence  of  the  position  of  the  ethylene  linking  with  respect 
to  the  phenyldiketopyrrolidine  grouping.  T.  H.  P. 


/3-Benzylideneglutaric  Acid.  Hermann  A.  Muller  (fier.,  1906, 
39,  3590 — 3591.  Compare  Fittig  and  Eoedel,  Abstr.,  1895,  i,  141  ; 
Fittig,  Abstr.,  1898,  i,  11  ;  Fichter  and  Bauer,  Abstr.,  ibid.,  662  ; 
Thiele  and  Meisenheimer,  Abstr.,  1899,  i,  603). — The  condensation  of 
benzaldehyde  with  ethyl  tricarballylate  in  ethereal  solution  in  presence 
of  sodium  ethoxide  leads  to  the  formation  of  fd-benzylideneglutaric 

QJJ  *CO\ 

anhydride,  which  crystallises  in  colourless, 

strongly  refracting  leaflets  or  long,  flat  prisms,  melts  at  44—45°,  is 
volatile  in  a  current  of  steam,  and  with  alkali  hydroxides  forms 
salts  of  /3-ben zylideneglutaric  acid  ;  the  acid  is  unstable  and  yields 
the  anhydride  immediately  on  liberation.  fi-Benzylideneglutaranil, 
Cl8H1608N,  formed  by  heating  the  anhydride  with  aniline,  crystallises 
in  glistening  leaflets  and  melts  at  90°.  When  boiled  with  aqueous 
sodium  hydroxide,  /3-benzylideneglutaric  acid  yields  two  acids,  melting 
at  184°  and  145°  respectively.  G.  Y. 


Colour  of  Fulgides  and  of  other  Unsaturated  Compounds. 

Hans  Stobbe  ( Annalen ,  1906,  349,  333—371). — The  author  cites 
numerous  examples  to  show  that  the  colour  of  the  fulgenic  acids  and 
of  similarly  constituted  substances  is  to  be  explained  not  only  by  the 
number  and  the  position  of  the  chromophoric  phenyl  and  carboxyl 
groups  in  the  carbon  chain,  but  also  by  the  influence  of  the  con¬ 
jugated  double  linkings.  The  fact  that  a  :  <$-diphenyl-Aav-butadiene-S- 
carboxylic  acid  and  a  :  8-diplienylfulgenic  acid  are  colourless,  whereas 
a  :  S-diphenyl-AaY-butadiene-y-carboxylic  acid  is  yellow,  is  accounted  for 
on  stereochemical  grounds. 

The  more  pronounced  colour  of  the  fulgides  is  not  due  to  hetero¬ 
cyclic  ring  formation  ;  examples  are  quoted  to  show  that  such  formation 
results  in  a  diminution  or  disappearance  of  the  colour.  The  selective 
absorption  of  the  fulgides  can  be  brought  into  harmony  with  the 
“  quinone  ”  theory,  inasmuch  as  these  compounds  are  ortho-  and  para- 
quinonoid  derivatives  of  tetrahydrofurfuran, 

CH,-CH  h-ch:c-c:o 
c  h2-  c  h  2^>()  K-  cn :  cc:  (r{> 

In  chemical  and  physical  properties  they  resemble  Thiele’s  fulvenes 
(Abstr.,  1900,  i,  298)  and  “quinonoid”  hydrocarbons  (Abstr.,  1904, 
i,  491). 
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The  absorption  spectra  of  certain  fnlgides  have  been  measured  in 
NJ 32  chloroform  solution. 

Tetramethylfulgide  absorbs  only  in  the  ultra-violet ;  the  presence  of 
each  phenyl  group  increases  by  58p.,  the  length  of  the  absorption  band 
in  the  visible  spectrum.  C.  S. 

Condensation  Products  of  Gallic  Acid  with  Formaldehyde 
and  Carbamide,  or  with  Formaldehyde  and  Urethanes.  Arnold 
Voswinkel  (D.R.-P.  171788). — Carbamide  (1  mol.)  condenses  with 
gallic  acid  (2  inols.)  and  formaldehyde,  giving  rise  to  a  methyleue- 
carbamido-gallic  acid  having  the  composition  C17H1(.OuN2.  The  con¬ 
densation  occurs  in  dilute  alcohol  in  the  presence  of  mineral  acids,  and 
the  product  is  a  pale  grey  powder  which  melts  and  decomposes  at  210° 
aud  has  an  intensely  bitter  taste.  The  compound  forms  an  insoluble 
basic  bismuth  salt.  G.  T.  M. 


Cetraric  Acid.  Oscar  Simon  (Arch.  Pharm.,  1906,  244,  459 — 466. 
Compare  Abstr.,  1903,  i,  98). — ' The  products  obtained  by  treating 
cetraric  acid  with  aqueous  sodium  hydroxide  and  zinc  powder  have 
been  examined  further.  From  the  crude  mixture  of  phenols,  3  :  5-di¬ 
hydroxy- 1  :  2-dimethylhenzene,  CsH]0O2  (Abstr.,  1904,  i,  406),  has  been 
isolated.  When  treated  with  bromine  (4  mols.)  in  chloroform  solu¬ 
tion,  it  yields  crystalline  dibromo-  and  SriArowio-derivatives ;  these 
melt  at  98  and  1 1 2°  respectively,  and  are  converted  into  the  ketobromide, 
CgH602Br4,  when  treated  with  excess  of  bromine  in  acetic  acid  solution. 

From  the  same  source  yellow  crystals  were  obtained  which  melt  at 
119 — 121°,  contain  C  63-4,  H  5‘5,  and  have  molecular  weight  164 
(determined  cryoscopically  in  naphthalene) ;  this  subdance  does  not 
contain  methoxyl ;  it  is  soluble  in  alkali  hydroxides  and  carbonates 
and  gives  a  green  coloration  with  ferric  chloride ;  when  it  is  treated 
in  the  cold  with  aniline  in  alcoholic  solution,  it  yields  an  orange-yellow 
anilide,  which  melts  and  decomposes  at  189 — 190°,  and  contains 
C  73’4,  IT  64,  N  7  0  ;  and  with  excess  of  bromiue  in  acetic  acid  solution 
it  forms  a  bromide  which  melts  at  116—121°,  contains  C  17'5,  H  PS, 
Br  76'6,  and  is  insoluble  in  aqueous  sodium  carbonate. 

From  the  resinous  mass  obtained  when  the  product  of  the  action  of 
aqueous  sodium  hydroxide  and  zinc  powder  is  poured  into  dilute 
sulphuric  acid,  a  yellow,  crystalline  substance  has  been  obtained  which 
melts  at  129 — 132°,  contains  C  65'5,  14  64  (C!10H12O3 1),  and  has 
molecular  weight  180  (determined  cryoscopically  in  naphthalene)  ;  this 
substance,  when  treated  in  alcoholic  solution  with  aniline,  forms  a  red 
anilide,  C1014l7O.,lSr,  which  melts  and  decomposes  at  184°,  and  when 
treated  with  a  large  excess  of  bromine  in  acetic  acid  solution,  it  yields 
the  ketobromide,  CsH(i02Br4. 

When  cetraric  acid,  C90HlsO9,  is  treated  with  bromine,  either 
directly  or  in  acetic  acid  or  chloroform  solution,  it  yields  a  bromo- 
derivative,  probably  a  mixture  of  C.20H]tiO0Br,2  and  U19H1G07Br2,  which 
melts  at  181  — 185°,  still  contains  methoxyl,  and  dissolves  slowly  in 
aqueous  sodium  carbonate.  C.  F.  B. 
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Behaviour  of  Benzaldehyde  in  Presence  of  Iodoxybenzene 
and  under  the  Action  of  Light.  Luigi  Mascarelli  ( Atti  R. 
Accad.  Lincei,  1906,  [v],  15,  ii,  375 — 379). — The  interaction  of  beDz- 
aldehyde  and  iodoxybenzene  under  the  influence  of  light  yields  :  (1) 
Benzoic  acid,  by  the  reaction,  2Ph*CHO  +  PhI02  =  2Ph*C00H  +  Phi. 
(2)  A  trimeric  benzaldehyde ,  (C-H60)3,  which  separates  from  acetic  acid 
in  stable,  white  crystals  melting  at  250°.  (3)  Stilbene,  which  may  be 

formed  either  by  the  reduction  of  benzaldehyde  by  iodosobenzene 
formed  as  an  intermediate  product  in  the  oxidation  'of  benzaldehyde  to 
benzoic  acid  by  the  iodoxybenzene  :  2Ph*CHO  +  2Ph*OI  =  CHPhICHPh 
+  2Ph*I02;  or  by  the  decomposition  of  a  complex  oily  product, 
CHPhIPPh  or  Ph*I(CHPh)2,  which  could  not  be  obtained  pure,  and 
yields  stilbene  and  iodobenzene  on  distillation.  T.  H.  P. 

Additive  Products  Formed  by  Trinitrobenzene  with  Aro¬ 
matic  Substances  containing  the  Side-chain  •CHIN’.  Boberto 
Ciusa  ( Gazzetta ,  1906,30,  ii,  94 — 98). — Benzaldehydephenylhydrazone 
combines  with  trinitrobenzene  in  warm  alcoholic  solution  to  form  the 
additive  compound  CHPhiN2HPh,CfiH3(N02)3,  which  forms  dark  red 
crystals  and  melts  at  134°;  the  analogous  trinitrotoluene  derivative, 
CHPh!N2HPh,C6H2Me(N02)3,  forms  dark  red  needles  and  melts  at  84°. 
Benzaldehydephenylhydrazone  picrate,  CHPhIN2HPh,C7H307N3,  pre¬ 
pared  similarly  by  using  picric  acid,  forms  blackish-violet  needles  with 
a  metallic  reflex,  and  melts  at  117°.  m.-Nitrobenzaldehydephenylhydr- 
azone  picrate,  NO2,C0H4*CH!N2HPh,C6H3O7N3,  crystallises  in  chestnut 
coloured  needles  with  a  violet  sheen  and  melts  at  118°. 

Benzylideneazine  combines  with  trinitrotoluene  in  alcoholic  solution, 
giving  yellow  needles  of  the  additive  compound, 

CH  Ph:N*N:CHPh,CgH2Me(N02)3, 

which  melts  at  97 — 98°.  Benzylideneazine  picrate,  C14H12N2,C6H307N3, 
forms  small,  canary-yellow  needles  and  melts  at  148°.  Furfuralazine 
picrate,  (^HgO’CHI^N^CgHgC^Ng,  crystallises  from  alcohol  in  greenish- 
yellow  needles,  darkens  at  155°,  and  melts  and  decomposes  at  157°. 
Benzylideneaniline  picrate,  CHPbiNPh,C(iH307N3,  crystallises  in 
golden-yellow  needles  and  melts  at  183°.  Salicylideneaniline  picrate, 
0H,C6H4*CHINPh,C6H307N3,  forms  lustrous,  yellow  needles  and  melts 
at  153 — 154°.  Cinnamylideneaniline,  CHPhICH’CH .‘NP^CgHgCLNg, 
crystallises  in  orange-yellow  needles  or  plates  and  melts  at  139°. 

W.  A.  D. 

Some  Aromatic  Aldehydes  and  Ketones.  Karl  Auwers  (Ber., 
1906,  39,  3757 — 3764.  Compare  Auwers  and  Hessenland,  Abstr., 
1905,  i,  434). — yi-Methylhydiocinnamaldehyde  (von  Miller  and  Rohde, 
Abstr.,  1890,  978)  is  a  colourless  oil  which  boils  at  220 — 230°  under 
atmospheric  pressure,  has  a  sp.  gr.  0'9928  at  lS^/lS'S0,  and  forms 
a  semicarbazone,  CnH15OK3,  crystallising  in  long,  flat,  glistening 
needles  and  melting  at  170 — 171°.  p -Ethylbenzoylmethyl  chloride, 
C6H4Et’COCH2Cl,  prepared  by  Friedel  and  Craft’s  synthesis  from 
ethylbenzene  and  chloroacetyl  chloride,  crystallises  from  light  petroleum 
in  white  scales,  melts  at  38 — 39°,  boils  at  145 — 148°  under  8  mm. 
pressure,  and  forms  a  semicarbazone,  CjjH^OKgCl,  crystallising  in 
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slender,  white  needles  and  melting  at  153 — 154°.  p -Ethylbenzoyl- 
methyl  acetate ,  C6H4Et*CO*CH2-OAc,  prepared  by  boiling  the  chloride 
with  potassium  acetate  and  glacial  acetic  acid,  crystallises  in  white 
prisms,  melts  at  61 — 62°,  and  when  boiled  with  alcoholic  sodium 
hydroxide  yields  the  carbinol,  C6H4Et,CO*CH2,OH.  This  crystallises 
in  yellow  leaflets,  melts  at  67 — 68°,  and  has  a  sweet  flavour ;  the  semi¬ 
carbazone,  CnHlf)0.2N’3,  crystallises  in  white  scales  and  melts  at  161°. 
p -Ethylphenylacetaldehyde,  C6H4Et,CH2,CHO,  prepared  by  reducing 
the  ketonic  alcohol  with  sodium  amalgam  in  aqueous  alcoholic 
carbonate  solution  through  which  a  current  of  carbon  dioxide  is 
passed,  and  treatment  of  the  resulting  glycol  with  concentrated 
sulphuric  acid,  is  obtained  as  an  oil;  this  has  an  odour  of  cumin- 
aldehyde,  and  forms  a  semicarbazone,  CuH15ON3,  crystallising  in 
slender,  white  needles  and  melting  at  162  — 164°. 

p-Methylbenzoylmethyl  chloride  melts  at  57 — 58°  (compare 
Kunckell,  Abstr.,1897,  i,  282  ;  Collet,  Abstr.,  1898,  i,  139  ;  Ryan,  ibid., 
649);  the  acetate  melts  at  85 — 86°  (83 — 83-5°,  Collet,  1898,  i,  123). 
p -Methylbenzoylcarbiuol,  C6H4Me*CO‘CH2-OH,  crystallises  in  light 
yellow  prisms,  melts  at  89 — 89-5°,  and  forms  a  semicarbazone, 
C10H13O2N3,  crystallising  in  white  needles  and  melting  at  165°. 
Reduction  of  the  ketonic  alcohol  with  sodium  amalgam  and  treatment 
of  the  product  with  concentrated  sulphuric  acid  leads  to  the  formation 
of  only  a  small  amount  of  an  oil,  which  has  a  characteristic  odour  of 
elderberries,  and  forms  a  semicarbazone,  C10H13ON3,  melting  at  208°. 
A  small  amount  of  the  same  semicarbazone,  but  melting  at  212 — 213°, 
is  obtained  from  the  product  formed  on  boiling  p- methyl-/3/Pdichloro- 
ethyl  benzene  with  aqueous  potassium  hydroxide. 

a-Chloro-p-methylhydratropic  acid,  Cfi  H 4  M  e  •  CC1  Me  •  C 02H,  prepared 
by  the  action  of  hydrogen  cyanide  on  £>-methylacetophenone  (compare 
Janssen,  Abstr.,  1889,  596)  and  treatment  of  the  product  with  concen¬ 
trated  hydrochloric  acid  at  130°  (Spiegel,  Abstr.,  1881,  277),  crystal¬ 
lises  from  carbon  disulphide  and  melts  at  116  — 118°. 

p  Methylhydratropaldehyde,  C0 H 4M e •  C H  Me •  C OH ,  prepared  by  the 
action  of  ethyl  chloroacetate  and  sodamide  on  jo-methylacetophenone 
(compare  Claisen,  Abstr.,  1905,  i,  287),  boils  at  227 — 228°  under 
atmospheric  pressure,  and  is  identical  with  the  aldehyde  obtained  from 
cymene  by  Etard’s  reaction ;  it  forms  a  semicarbazone  crystallising  in 
slender,  white  needles  melting  at  155 — 157°. 

The  supposed  aldehyde-semicarbazone  previously  obtained  (Abstr., 
1905,  i,  434)  from  dichloroqo-cumie  acid  is  now  found  to  be  the  semi¬ 
carbazone  of  jp-tolylacetone ;  it  is  accompanied  by  a  small  amount  of  a 
semicarbazone  of  an  aldehyde  which  remains  in  the  mother  liquors  on 
recrystallisation. 

5  -  Ethyl  salicylaldehyde,  OH*C0H3Et*COH,  prepared  from  p-ethyl- 
phenol  by  Reimer’s  synthesis,  is  an  oil ;  the  semicarbazone,  C10H13O2N3, 
crystallises  in  nacreous  leaflets  and  melts  at  208°.  G.  Y. 

Synthesis  of  a  Ketone  Isomeric  with  Xylitone.  Emil 
Knoevenagel  and  Rudolf  Schwartz  ( Ber .,  1906,  39,  3441 — 3451. 
Compare  Kerp  and  Muller,  Abstr.,  1898,  i,  265;  Pinrer,  Abstr., 
1882,  941). — A  compound  isomeric  with  Pinner’s  xylitone  may  be 
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synthesised  by  the  action  of  sodium  ethoxide  on  a  mixture  of  ethyl 
acetoacetate  and  acetophenone ;  it  is  represented  as  iso butenyl- 

qq _ njj 

dimethylcy clohexenone,  ^ *>C*CH:CMe2,  and  distils  at 

132 — 134°  under  12  mm.  pressure, or  at  246°  under  atmospheric  pressure. 
It  is  not  readily  volatile  with  steam,  and  has  a  sp.  gr.  0  9365  at 
19°/4°.  The  molecular  refraction  is  higher  even  than  what  would  be 
required  for  the  enolic  compound.  It  yields  a  tetrabromide,  which  is 
extremely  unstable,  a  phenylhydrazone  melting  at  80 — 81°,  an  oxime , 
C12H10ON,  melting  at  various  temperatures  between  85°  and  108°,  and 
a  semicarbazone  melting  at  167 — -168°.  When  reduced  with  sodium 
and  alcohol,  it  yields  isobutenyldimethylcyclohexanol, 

CH2<«^°^^>CH-CH:CMe4, 

which  boils  at  122 — 123°  under  12  mm.  pressure,  and  has  a  sp.  gr. 
0-8886  at  23'5°/4°  and  nB  1"4675  at  23-5°.  The  dibromide  is  unstable, 
and  the  acetate  distils  at  244 — 247°.  When  oxidised  with  chromic 
acid  mixture,  the  alcohol  yields  the  corresponding  ketone  iso butenyl- 
dimethylcyclohexanone,  C12H20O,  which  boils  at  109 — 110°  under 
12  mm.  pressure.  It  has  a  sp.  gr.  0-8823  at  19’5°/4°  and  nD  1  *1 397 
at  19-5°.  With  phosphoric  oxide,  the  alcohol  yields  iso butenyl- 


dime thy l cyclohexene,  CH.2<^Q^je  .  J H I CMe2, 

195 — 196°.  It  has  a  sp.  gr.  0-8246  at  23°/4 
iso  Butenyl  din  i  ethyl  cyclop  exe  nylamine, 


boiling  at 
and  nD  1  4653. 


CH*<CMe^CH>CH-CH;0M^ 
obtained  by  reducing  the  oxime,  boils  at  108  —  112°  under  14  mm. 
pressure.  A  by-product  is  an  oil  boiling  at  150 — 160°  under  10  mm. 
pressure.  The  base  is  unstable,  decomposing  slowly  with  formation  of 
ammonia.  The  sulphate,  C12H21Tsr,H2S04,  melts  at  115 — 116°,  and  the 
phenyl thiocarbamide  at  129—130°.  J.  J.  S. 


Condensation  Products  of  High  Molecular  Weight  from 
Acetone.  Alkaline  Condensation  of  Acetone.  Enin  Knoevenagel 
and  Leo  Blach  ( Ber .,  1906,  39,  3451  —  3457).- — isoButenyldimethyl- 
CT/cZohexenone  (compare  preceding  abstract)  yields  acetone  and  iso- 
acetophoroue  when  boiled  with  concentrated  formic  acid.  Two  products, 
isomeric  with  isobutenyldimethylcycfohexenone,  have  been  prepared 
from  the  higher  fractions  obtained  by  the  action  of  sodium  ethoxide  on 
acetone.  The  first,  a-iso xylitone  is  identical  with  Kerp  and  Muller’s 
xylitone.  It  boils  at  117 — 119°  under  11  mm.  pressure,  has  a  sp.  gr. 
0"9396  at  16°/4°  and  «u  15249  at  16°;  it  yields  an  oily  oxime,  and  a 
semicarbazone  which  melts  at  about  159°.  The  second  compound, 
/3-isoxylitone,  distils  at  129  — 131-5°  under  11  mm.  pressure,  has  a  sp.  gr. 
0  9513  at  18°/4°,  nD  1  ’5182  at  18°,  and  yields  a  semicarbazone  melting 
at  175°.  J.  J.  S. 


Condensation  Products  of  High  Molecular  Weight  from 
Acetone.  Acid  Condensation  of  Acetone.  Emil  Knoevenagel 
and  Hans  Beer  ( Ber .,  1906,  39,  3457 — 3166.  Compute  preceding 
abstracts). — The  following  fractions  have  been  isolated  from  the 
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products  of  high  boiling  point  obtained  by  the  condensation  of  acetone 
with  hydrochloric  acid:  120  —  122°,  127—129°,  137—139°,  and 
141 — 144°,  all  under  a  pressure  of  11  mm.  The  first  fraction  has  the 
composition  C15H240.2  and  yields  a  semiearbazone  which  melts  at  148°. 
The  fraction  127 — 129°  appears  to  be  identical  with  Pinner’s  xylitone 
(Abstr.,  1882,  941).  With  seinicarbazide  it  yields  a  derivative 
melting  at  151°,  and  oily  products  with  hydroxylamine  or  phenyl- 
hydrazine.  It  is  not  identical  with  synthetical  xylitone  or  with 
a-  and  /3-Tsoxylitones.  The  analytical  data  of  fractions  three  and  four 
agree  with  the  formula  C19H2(iO. 

From  a  second  specimen  of  Kahlbaum’s  high  boiling  products,  two 
fractions,  128 — 130°  and  140 — 142°,  were  obtained.  The  first  fraction, 
after  remoral  of  small  amounts  of  oxygenated  compound  by  means  of 
sodium  hydrogen  sulphite,  gave  analytical  data  agreeing  with  the 
formula  Cj  - H.,4.  It  has  a  sp.  gr.  0  9002  at  16°/4°  and  nD  P5338,  and 
may  probably  be  a  sesquiterpene.  The  second  fraction  gives  analytical 
results  agreeing  with  either  ClgH30  or  C.nH36.  J.  J.  S. 

Nitro-  and  Amino-propiophenones.  Ezio  Comanducui  and 
Luigi  Pescitelli  (Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1906,  [iii],  12, 
286 — 291). — By  the  action  of  fuming  nitric  acid  on  propiophenone 
under  various  conditions,  the  authors  have  obtained  the  three  nitro- 
propiophenones. 

o-Nitropropiophenone  (t),  N02'C6H4*C0Et,  crystallises  from  alcohol  in 
yellow  needles  melting  at  85°,  and  is  soluble  in  water,  ether,  chloro¬ 
form,  or  benzene. 

m-Nitropropiophenone (?)  (compare  Barry,  Abstr.,  1874,  74)  crystal¬ 
lises  from  alcohol  in  pale,  yellow  needles  melting  at  98°,  dissolves  in 
water,  benzene,  ether,  chloroform,  or  light  petroleum,  and  yields  a  white, 
crystalline  product  with  sodium  hydrogen  sulphite. 

p- Nitropropiophenone  (?)  separates  from  ether  in  yellowish-white  crys¬ 
tals  melting  at  114°,  dissolves  rapidly  in  alcohol,  chloroform,  benzene, 
or  alkali  solution  and  to  a  less  extent  in  water  or  light  petroleum, 
and  forms  a  white,  crystalline  compound  with  sodium  hydrogen 
sulphite. 

The  aminopropiophenones  obtained  by  reducing  the  o-  and  ^-nitro¬ 
compounds  are  white,  and  dissolve  in  water,  alcohol,  or  ether,  whilst 
that  from  the  ?rt-derivative  is  a  syrup  with  an  odour  of  strawberries 
and  is  soluble  in  water  or  alcohol;  all  of  ihem  give  the  alkaloid 
reactions.  The  hydrochloride  of  the  m-amino-dcrivative  decomposes  at 
170°  and  melts  at  a  slightly  higher  temperature,  whilst  those  of  the 
ortho-  and  para-compounds  decompose  without  melting  at  about  200°. 
(Compare  Kunckell,  Abstr.,  1900,  i,  664.)  T.  H.  P. 

Migration  of  the  Phenyl  Group ;  Mode  of  Fixation  of 
Hypoiodous  Acid  and  the  Elimination  of  Hydrogen  Iodide. 

Marc  Tiffeneau  (Compt.  rend.,  1906,  143,  649 — 651.  Compare 
Abstr.,  1902,  i,  666  ;  1904,  i,  63  ;  this  vol.,  i,  662,  724). — Hydro¬ 
carbons  of  the  general  formula  RArCICHR'  (where  B  and  It'  repre¬ 
sent  alkyl  groups  which  may  be  identical  or  different  or  replaced  by 
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hydrogen,  and  Ar  represents  an  aryl  group)  form  iodohydrins,  which, 
on  treatment  with  silver  nitrate,  are  converted  into  the  ketones, 
R’COCHArR'.  Thus,  a-phenyl-^a-isoamylene,  CHPhlCHPrP,  boiling 
at  204 — 206°,  yields  a-phenylisovaleraldeiiyde,  CHPhPr^'CHO,  boiling 
at  222 — 223°.  /3- Phenyl-  Aa-amylene,  CH2!CPhPra,  boiling  at  198 — 200°, 
and  having  a  sp.  gr.  0’9138  at  0°,  yields  benzyl  propyl  ketone, 
CHgPh’COPr®  (Blaise,  Abstr.,  1902,  i,  164),  which  boils  at  237 — 239°, 
has  a  sp.  gr.  0  9889  at  0°,  and  forms  a  semicarbazone  melting  at  189°. 
fi-Phenyl-kP-butylene,  CPhMelCELMe,  yields  benzyl  methyl  ketone 
which  has  a  sp.  gr.  0’997  at  0°  (Darzens,  this  vol.,  i,  63).  /3-Phenyl- 
A0- amylene ,  CPhMelCHEt,  boiling  at  199 — 201°,  yields  a  -phenyl- 
propyl  methyl  ketone,  CHPhEt’COMe,  which  boils  at  225 — 227°, 
has  a  sp.  gr.  0’979  at  0°,  and  forms  a  semicarbazone  melting  at 
188°. 

The  iodohydrin  of  a-phenyl-A“-isobutylene,  CHPh!CMe2,  when 
treated  with  silver  nitrate,  yields  a  mixture  of  phenylisobutaldehyde 


XlHPh 

666),  and  phenylbutylene  oxide,  0<^  i  , 

vyJVLe0 


which 


(Abstr.,  1902, 

boils  at  213 — 215°  ;  it  is  probable  that  in  the  case  of  this  hydrocarbon 
the  two  iodohydrins,  CHPhl'CMe^OH  and  -OH’Cfl’Ph'CIMAj,  are 
formed,  which,  on  elimination  of  hydrogen  iodide,  yield  the  correspond¬ 
ing  ethylene  oxide  and  unstable  vinyl  alcohol  respectively,  the  latter 
changing  into  the  isomeric  aldehyde.  M.  A.  W. 


[p-Dimethylaminobenzylideneacetone.]  Correction.  Franz 
Sachs  and  Willy  Lewin  \Ber.,  1906,  39,  3785). — p-Dimethylamino- 
benzylideneacetone  sinters  at  130°  and  melts  at  134 — 135°  and  not  at 
230°  and  234 — 235°  as  given  previously  (Abstr.,  1903,  i,  37.  Compare 
Rupe  and  Siebel,  this  vol.,  i,  859).  Gr.  Y. 

Combination  of  Phthalylacetylacetone  with  Pyrogallol. 
Carl  Bulow  and  Max  Deseniss  (Ber.,  1906,  39,  3664 — 3667.  Com¬ 
pare  Abstr.,  1901,  i,  475  ;  1902,  i,  554  ;  1905,  i,  149,  294,  529  ;  this 
vol.,  i,  588). — The  lactone  of  7 : 8-dihydroxy-2-methyl-l-methylene- 
1  :  i-benzopyranol-3-phthalylaldehydic  acid, 

C6H2(0H)2<°7°“®>C-0(0H)<°~>C0, 

is  obtained  in  the  form  of  its  hydrochloride  by  passing  hydrogen 
chloride  into  an  acetic  acid  solution  of  pyrogallol  and  phthalylacetyl¬ 
acetone  and  keeping  the  mixture  at  0°.  The  hydrochloride, 
C19H1406,HC1,1'5H20,  crystallises  from  alcohol  containing  hydrogen 
chloride  in  red  prisms,  which  decompose  at  about  109°.  It  dissolves  in 
acetone,  alcohol,  benzene,  or  glacial  acetic  acid,  but  is  insoluble  in 
ether,  and  is  readily  hydrolysed  by  water.  The  pier  ate,  C.25Hl7013N3, 
forms  red  crystals  decomposing  at  195 — 200°,  and  soluble  in  water  and 
most  organic  solvents. 

It  is  suggested  that  in  the  above  condensation  the  phthalylacetyl¬ 
acetone  forms  an  additive  compound  with  water,  and  this  then  passes 
into  the  enolic  form, 
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C6H4<C(:CA^r>0  C6H^<'0(0H)(CHAc2)^° 

OH-CMe:CAc-C(OH)<Q^>CO. 

J.  J.  S. 

Sodium  Hyposulphite  as  a  Reducing  Agent.  II.  Eugene 
Grandmougin  (Bet'.,  1906,  39,  3561 — 3564.  Compare  this  vol.,  i, 
716). — In  many  reductions  the  use  of  sodium  hyposulphite  is  to  be 
preferred  to  that  of  the  usual  reducing  agents,  as  in  the  preparation 
of  /i-naphthaquinone  from  Orange  II.  (Grandmougin  and  Michel, 
Abstr.,  1892,  861),  or  of  1  :  4-diaminonaphthalene  from  4-benzeneazo- 
1-naphthylamine  (Bamberger  and  Schieffelin,  Abstr.,  1889,  495). 

Sodium  hyposulphite  may  be  used  in  the  reduction  of  compounds 
other  than  those  containing  an  azo-group.  Nitrobenzene  gives  poor 
yields  of  aniline  ;  o-nitrophenol  is  reduced  to  o-aminophenol  ;  in  these 
cases  sodium  sulphide  is  a  better  reducing  agent  than  the  hyposulphite. 
The  quinones :  benzoquinone,  /3-naphthaquinone,  and  phenanthra- 
quinone,  are  readily  reduced  by  sodium  hyposulphite  to  the  corres¬ 
ponding  quinols ;  oxanthranol  is  obtained  more  readily  by  reduction 
of  anthraquinone  in  this  manner  than  by  Graebe  and  Liebermann’s 
method  (this  Journal,  1872,  25,  139). 

Benzil  is  reduced  by  sodium  hyposulphite  to  benzoin.  G.  Y. 

Oxidation  of  Diaminophenols.  Friedrich  Kehrmann  and 
H.  Prager  ( Ber .,  1906,  39,  3437 — 3441). — When  a  solution  containing 
2  :  4-diaminophenol  hydrochloride  and  ferric  chloride  is  mixed  with 
sodium  dichromate  solution,  greenish-black,  glistening  crystals  of 
aminobenzoquinoneimide  dichromate,  2NHICi;H3(NH2)I0,H2Cr207,  are 
deposited.  They  dissolve  to  a  certain  extent  in  cold  water,  yielding  a 
red  solution  and  are  completely  decomposed  by  hot  water.  The 
picrate,  C12H908N5,  forms  chocolate-brown  crystals. 

Corresponding  salts  of  benzoquinoneimides  have  been  obtained  from 
2 :  4-diamino-o-cresol ;  the  nitrate,  NHIC(;H2Me(NII2)!0,IIN03,  is 
readily  obtained  on  the  addition  of  solid  sodium  nitrate  to  a  mixture 
of  diaminocresol  hydrochloride  and  ferric  chloride.  It  dissolves  in  water 
or  alcohol,  yielding  solutions  with  a  bluish-red  colour.  The  dichromate 
and  picrate  have  also  been  prepared. 

The  nitrate  of  amino -m-methylbenzoqumoneimide  forms  blackish-red 
needles  readily  soluble  in  water  ;  the  dichromate  is  readily  soluble  ; 
the  mercurichloride  is  sparingly  soluble,  and  crystallises  in  blackish- 
red  needles. 

Corresponding  reddish-violet  salts  have  been  obtained  from  diamino- 
thymol.  J.  J.  S. 

1 : 4- Anthraquinone.  C.  Haslinger  (Ber.,  1906,39,  3537 — 3538. 
Compare  Dienel,  this  vol.,  i,  290). — The  melting  point  of  1  :  4-anthra- 
quinone  formerly  given  as  206°  must  be  regarded  as  a  decomposition 
point,  owing  to  the  darkening  of  the  substance  which  occurs  even  at 
190°.  The  successive  stages  of  the  process  of  converting  1  : 4-anthra- 
quinone  into  quinizarin  take  place  very  readily,  the  diacetylquinizarin 
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being  hydrolysed  by  cold  concentrated  acid  instead  of  alcoholic  potash 
as  formerly  described.  G.  T.  M. 

Preparation  of  Alkylated  Aryl-;;-diaminoanthraquinone- 
sulphonic  Acid.  Farbwerke  vorm.  Meister,  Lucius,  and  Bruning 
(D.R.-P.  174131). — It  has  been  found  that  the  alkyl  sulphates  behave 
both  as  alkylating  and  sulphonating  agents  towards  the  aryldiamino- 
anthraquiuones,  so  that  alkylated  aryl-p-diaminoanthraquinonesul- 
phonic  acids  are  obtained  in  one  operation. 

l-Amino-4-p-toluidinoanthraquinone  is  in  this  way  converted  into 
the  colouring  matter  A-p-tohoidino-A-dimethylaminocDithrafjuinonesul- 
phonic  arid  and  1  :5-diamino-4  :  8-di-j9-toluidinoanthraquinone  furnishes 
4  :  8-diqu-toluidino-l  :  5-tetramethyldiaminoanthraquinonesulphonic  acid 
which  is  isolated  in  the  form  of  its  sodium  salt.  G.  T.  M. 

Derivatives  of  the  Aminoalizarins.  Gustav  Schultz  and  J. 
Erber  {J.  pr.  Chem.,  1906,  [ii],  74,  275 — 296.  Compare  Abstr., 
1902,  i,  299).— The  a-diacetylaminoalizarin  melting  at  205°  crystal¬ 
lises  from  alcohol  in  glistening,  golden-yellow  needles,  decomposes 
when  sublimed,  forming  acetic  acid  and  a  red  sublimate  of  a-amino- 
alizarin. 

a-Dibenzoylaminoalizarin  melts  above  310°,  and  gives  a  red  colora¬ 
tion  with  concentrated  sulphuric  acid. 

/3-Dibenzoylaminoalizarin  gives  a  dark  violet  coloration  with,  but 
does  not  dissolve  in,  aqueous  sodium  hydroxide,  becoming  yellow  again 
on  addition  of  hydrochloric  acid,  and  is  then  soluble  in  cold  sodium 
hydroxide,  forming  a  bluish-violet  solution.  With  concentrated  sul¬ 
phuric  acid  it  gives  a  red  coloration,  and  after  five  minutes  on  addition 
of  water  yields  benzoyl- ft-aminoalizcirin,  C21H1305N,  which  crystallises 
from  nitrobenzene  in  small,  matted,  dark  green  needles,  melts  at  275°, 
sublimes  with  partial  decomposition  forming  yellow  needles,  is  not 
hydrolysed  by  boiling  concentrated  hydrochloric  acid,  and  gives  with 
concentrated  sulphuric  acid  a  red,  with  aqueous  sodium  hydroxide  a 
blue,  coloration. 

Prolonged  action  of  concentrated  sulphuric  acid  on  the  /3-dibenzoyl- 
amino-derivative  leads  to  the  formation  of  a  jyroduct  which  crystallises 
from  nitrobenzene  in  yellowish-brown  needles,  melts  at  320°,  and 
closely  resembles  the  monobenzoyl  derivative. 

a-Diazoalizarin  sulphate  (compare  Brasch,  Abstr.,  1891,  1077) 
is  formed  by  the  action  of  sodium  nitrite  on  a-aminoalizarin  in  ice- 
cooled,  concentrated  sulphuric  acid  solution;  it  separates  ou  moderate 
dilution  with  alcohol  in  glistening,  yellowish-brown  needles,  decom¬ 
poses  at  about  140°,  dissolves  in  much  alcohol  forming  a  brownish-violet 
solution  becoming  orange-yellow  when  heated,  and  when  treated  with 
aqueous  alkali  hydroxides  at  the  ordinary  temperature  forms  a  reddish- 
violet  solution  which  evolves  nitrogen  and  becomes  blue,  the  diazo¬ 
sulphate  being  converted  into  alizarin.  When  sublimed  or  boiled  with 
dilute  acids  it  yielded  purpurin  (Farbwerke  vorm.  Meister,  Lucius, 
and  Bruning,  D.R.-P.  97688).  The  a-diazo-hydroxide  is  obtained  as  a 
brown,  insoluble  residue  oil  treatment  of  the  diazo-sulphate  with 
water. 
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Diazotisation  of  /3-aminoalizarin  leads  to  the  formation  of  the 
/3-diazo-sulphate,  which  separates  to  a  small  extent  in  yellow  crystals. 
On  addition  of  water  or  alcohol  to  the  acid  solution,  the  /3-diazo- 
liydroxide,  C14H502(0H)2-lSr2‘0H,  is  thrown  down  as  a  scarlet  or 
orange-red  precipitate ;  this  darkens  on  exposure  to  air,  decomposes 
at  135°,  and  detonates  when  heated.  It  is  decomposed  by  boiling 
dilute  acids,  aqueous  alkali  hydroxides,  or  alcohol,  forming  alizarin, 
only  after  prolonged  drying  or  contact  with  dilute  sulphuric  acid. 

With  potassium  iodide  the  diazo-derivatives  of  alizarin  form  iodo- 
alizarins  which  dye  mordanted  stuffs  brown.  Azo-dyes  cannot  be 
obtained  by  coupling  a-diazo-alizarin  sulphate  in  alkaline  or  acid 
solution,  whilst  only  a  small  amount  of  an  unstable  dye  is  formed 
by  coupling  /Fdiazoalizarin  hydroxide  with  R-salt  in  alkaline  solution. 

Experiments  are  quoted  to  show  that  the  stability  of  the  diazo- 
derivatives  of  benzene  and  naphthalene  increases  with  the  size  of  the 
nucleus  ;  it  was  to  be  expected,  as  is  found,  that  the  diazo-derivatives 
of  anthracene  would  be  still  more  stable.  /?-Diazoalizarin  hydroxide 
resembles  to  some  extent  the  diazonaphtlialenes  ;  in  the  a-derivatives 
the  characteristics  of  the  diazo-compounds  are  still  less  prominent. 

When  heated  with  sulphuric  acid  containing  20 — 40  per  cent,  of  the 
anhydride,  and  poured  into  water,  a-aminoalizarin  yields  a  reddish- 
brown  precipitate  which,  when  boiled  with  water,  is  converted  into 
a-aminoalizarin-3  sulphonic  acid  ( i-amino-l  :  cl-dihydroxyanthraquinone- 
3 -sulphonic  acid),  CuH402(0H)2(YIi2),S03H  (D.R.-P.  82938) ;  this 
crystallises  from  alcohol  in  microscopic,  nodular  aggregates,  is  almost 
insoluble  in  ether,  and  forms  a  dark  violet,  insoluble  barium  salt,  and  a 
silver  salt  crystallising  in  microscopic,  reddish-brown  needles.  Oxida¬ 
tion  of  the  sulphonic  acid  leads  to  the  formation  of  phthalic  acid. 
When  diazotised  and  heated  in  concentrated  acid  solution  at  50 — 60°, 
a-aminoalizarin-3-sulphonic  acid  yields  purpurin-3 -sulphonic  acid,  which 
is  isolated  in  the  form  of  its  sparingly  soluble  potassium  salt, 
C14H708SK,  and  is  probably  identical  with  the  acid  obtained  by 
sulphonation  of  purpurin  or  by  oxidation  of  alizarinsulphonic  acid  with 
nitric  acid  (D.R.-P.  84774),  together  with  alizarin- 3 -sulphonic  acid, 
which  is  considered  to  be  identical  with  the  acid  formed  by  the  action 
of  fuming  sulphuric  acid  on  alizarin. 

Purpurin-3-sulphonic  and  alizarin-3-sulphonic  acids  are  formed  also 
by  boiling  diazotised  4-aminoalizarin-3-sul phonic  acid  with  aqueous 
sodium  hydroxide.  G.  Y. 

Preparation  of  a  Base,  O10Hi7O1S',  from  Pulegone.  Friedrich 
W.  Semmler  (D.R.-P.  173775). — a -Anhydropulegonehydroxylamine, 
C10Hl7ON,  produced  by  warming  pulegonehydroxylamine  with  con¬ 
centrated  hydrochloric  acid  at  100°,  when  purified  by  means  of  its 
picrate,  boils  at  91°  under  8  mm,  pressure.  The  new  base  readily 
takes  up  four  hydrogen  atoms,  and  the  resulting  tetrahydro-base, 
Ci0H21OK,  gives  a  characteristic  thiocarbamide  melting  at  132°. 

Benzylidene-a-anhydropulegonehydroxylamine,  CHPh!C10H]5ON,  ob¬ 
tained  by  condensing  the  a-anhydro  base  with  benzaldehyde  in  the 
presence  of  sodium  ethoxide,  crystallises  from  ether  in  needles  melting 
at  105 — 106°;  its  picrate  melts  at  125 — 126°. 
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By  the  action  of  hydriodic  acid  on  pulegonehydroxylamine,  reduction 
and  dehydration  occur  simultaneously,  and  a  new  base  is  obtained 
having  the  composition  C10H19ON.  G.  T.  M. 

Chlorohydrochlorides  of  Pinene  and  Firpene.  George  B. 
Frankforter  and  Francis  C.  Frary  ( J. Amer.  Ghem.  Soc.,  1906,  28, 
1461 — 1467). — The  pinene  used  in  these  experiments  was  prepared 
from  ordinary  turpentine  by  distilling  with  steam,  drying,  and  re¬ 
distilling  until  it  boiled  constantly  at  156 — 157°;  it  had  a  sp.  gr. 
0’8647  at  20°,  nD  1 ’46336  at  20°,  and  [a]D  +  14’34°.  The  firpene  was 
obtained  from  the  western  fir  by  distilling  the  crude  pitch  with  steam 
and  redistilling  the  terpene  several  times  ;  the  product  had  the  com¬ 
position  C10H16,  and  differed  from  pinene  in  both  chemical  and  physical 
properties.  It  boiled  at  153 — 153’5°  and  had  a  sp.  gr.  0’8598  at  20°, 
n0  1-47299  at  20°,  and  [a]D  -47’2°.  A  method  is  described  for  the 
preparation  of  the  hydrochlorides  of  these  terpenes. 

Pentachloropinene  hydrochloride ,  O10H11Cl5,HOl,  obtained  by  treating 
a  chloroform  solution  of  pinene  hydrochloride  with  potassium  per¬ 
manganate  and  hydrochloric  acid,  forms  deliquescent,  isometric  crystals 
and  melts  at  173 — 174°.  An  attempt  to  prepare  the  compound  from 
pinene  itself  instead  of  the  hydrochloride  was  unsuccessful. 

Nonachloropinene  hydrochloride,  C10H7C19,HC1,  obtained  by  the 
action  of  chlorine  in  bright  sunlight  on  a  solution  in  carbon  tetra¬ 
chloride  of  an  uncrystallisable  substance  formed  in  the  preparation  of 
pentachloropinene  hydrochloride,  crystallises  from  alcohol,  melts  at 
263 — 264°  (uncorr.)  and  is  very  soluble  in  ether,  benzene,  chloroform, 
or  carbon  tetrachloride. 

Firpene  hydrochloride,  C10H76,HC1,  melts  at  130  —  131°,  and  is  more 
volatile  than  pinene  hydrochloride  and  more  soluble  in  most  of  the 
ordinary  solvents. 

Dichlorojirpene  hydrochloride,  C10H14C12,HC1,  is  less  volatile  and  less 
soluble  in  alcohol  than  firpene  hydrochloride. 

Firpene  hydrobromide,  C10H16,HBr,  forms  feathery  crystals  and  melts 
at  102°. 

By  the  action  of  nitrosyl  chloride  on  firpene  an  oily,  uncrystallisable 
substance  is  produced.  E.  G. 

Dihydropinenesulphinic  Acid,  Dihydropinenecarbithionic 
Acid,  Tbioborneol,  and  Thiocamphor.  Josef  Houben  and  Hans 
Doescher  ( Ber .,  1906,  39,  3503 — 3509.  Compare  Borsche  and  Lange, 
this  vol.,  i,  679). — Sodium  dihydropinenesulphinate , 

C10Hl7*SO2Na,l  l(or  12)H20, 

prepared  by  passing  sulphur  dioxide  into  an  ethereal  solution  of  the 
magnesium  compound  of  pinene  hydrochloride  and  subsequently 
neutralising  the  portion  soluble  in  ether  with  sodium  carbonate, 
crystallises  from  water  in  well-defined,  white  leaflets  having  a  faint 
characteristic  odour. 

Dihydropinenesulphinic  acid,  when  set  free  by  sulphuric  acid  from 
the  foregoing  salt,  separates  as  a  colourless  oil  slowly  solidifying  to 
needles  on  cooling  in  ice-water ;  it  melts  at  64°  and  probably  is 
hydrated.  When  heated  under  12  mm.  pressure,  it  decomposes,  yield- 
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iog  small  quantities  of  camphane,  and  a  similar  change  occurs  on  dis¬ 
tilling  it  in  steam. 

Dihydropinenecarbithionic  acid,  obtained  by  adding  carbon  disulphide 
to  the  ethereal  solution  of  the  magnesium  compound  of  pinene  hydro¬ 
chloride,  is  a  brown  oil  having  a  camphoraceous  odour  ;  it  is  extremely 
decomposable,  but  yields  characteristic  metallic  salts. 

The  interaction  of  sulphur  and  the  magnesium  compound  of  pinene 
hydrochloride  leads  to  the  production  of  thioborneol  together  with 
smaller  quantities  of  dihydrodicamphene,  bornyl  disulphide,  and  other 
substances  containing  a  larger  proportion  of  sulphur. 

On  oxidation  with  dilute  chromic  acid  at  moderate  temperatures, 
thioborneol  is  converted  almost  quantitatively  into  bornyl  disulphide ; 
at  higher  temperatures  the  latter  decomposes  into  thioborneol  and 
thiocamphor,  so  that  by  working  under  these  conditions  all  the  sulphur 
compounds  obtained  from  the  magnesium  compound  of  pinene  hydro¬ 
chloride  can  be  converted  into  thiocamphor.  On  exposure  to  the  air 
or  more  i-apidly  by  the  action  of  oxygen,  thiocamphor  evolves  sulphur 
dioxide  and  becomes  converted  into  a  colourless,  odourless  substance 
melting  at  168°,  which  is  probably  bornyl  sulphide.  G.  T.  M. 

Pitch  [Oleo-resin]  and  Terpenes  of  the  Norway  Pine  and  the 
Douglas  Fir.  George  B.  Prankforter  (J.  Amer.  Client.  Soc.,  1906,  28, 
1467 — 1472). — The  wood  of  the  Norway  pine  ( Pinus  resinosa )  yields 
from  6-2  to  42‘6  per  cent,  of  “pitch  ”  [oleo-resin],  which  is  obtained  as 
a  colourless,  mobile  liquid,  has  a  sp.  gr.  0*8137,  nD  1-47869,  [a]D 
+  4°,  and  consists  of  about  22T  per  cent,  of  oil  of  turpentine,  77  3  per 
cent,  of  colophony,  and  0-6  per  cent,  of  water.  The  terpene  obtained 
from  this  oleo-resin  by  steam  distillation  boils  at  153 — 154°,  has  a 
sp.  gr.  0-8636,  nD  1-47127,  and  [a]D  4-  17-39°.  The  terpene  obtained  by 
the  process  of  destructive  distillation  boils  at  158 — 160°,  has  a  sp.  gr. 
0"8666,  nD  1-4716,  and  [a]D  —  7"56°. 

The  wood  of  the  Douglas  fir  ( Pseudotsuga  taxifolia )  contains  from  11  6 
to  42 -4  per  cent,  of  oleo-resin  which  when  first  obtained  is  a  clear,  colour¬ 
less  liquid,  but  when  left  in  the  air  becomes  viscous  and  coloured.  This 
product  has  a  peculiar,  aromatic  odour,  a  sp.  gr.  0'9821,  n  1-51745,  and 
[a]D  —  8'82°,  and  contains  about  22  per  cent,  of  turpentine.  The  terpene 
obtained  from  this  oleo-resin  by  steam  distillation  boils  at  153‘5 — 154°, 
has  a  sp.  gr.  0'8621,  nD  1-47299,  and  [a]w  -  47’2°.  The  terpene  obtained 
by  destructive  distillation  boils  at  157 — 160°,  has  a  sp.  gr.  0-8662, 
nn  1-47246,  and  Tain  -29-4°.  All  the  physical  constants  were  deter¬ 
mined  at  20°.  E.  G. 

Volatile  Oil  of  Juniperus  Phoenieea.  J.  Rome  (Bull.  Soc. 
chim.,  1906,  [iii],  35,  922 — 925.  Compare  Umney  and  Bennett, 
Pharm.  J.,  75,  827). — The  oil  is  bright  yellowish-green  and  has 
an  odour  recalling  those  of  juniper  and  savin,  more  especially  the 
former.  It  is  soluble  in  four  to  five  times  its  volume  of  alcohol  (90°), 
has  a  sp.  gr.  from  0"867 — 0"868  and  its  l-otation  in  a  100  mm.  tube 
varies  from  2°54"  to  4°10'.  The  yield  is  from  0’45  to  0'5  per  cent,  of 
the  plant. 

The  oil  contains  92-3  per  cent,  of  terpenes,  principally  pinene  with 
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traces  of  phellandrene  and  camphene  and  possibly  dipentene,  and 
6  51  per  cent,  of  other  constituents  boiling  above  180°.  T.  A.  H. 

Oil  of  Myrrh.  Kurt  Lewinsoiin  (Arch.  Pharm.,  1906,  244, 
412 — 435.  Compare  Tschirch  and  Bergmann,  this  vol.,  i,  197). — 
Three  samples  of  commercial  oil  were  examined,  and  one  that  was 
freshly  prepared  in  the  laboratory  by  distilling  heerabol-myrrh  with 
steam  without  addition  of  alkali.  Three  samples,  including  the  fresh 
one,  contained  cuminaldehyde  up  to  1  per  cent. ;  all  samples  contained 
small  quantities  of  eugenol  and  m-cresol,  and  of  acetic  and  palmitic 
acids,  the  latter  being  present  as  esters  in  the  fresh  sample,  in  the  free 
state  in  the  commercial  samples.  When  one  commercial  sample,  freed 
from  these  constituents,  was  mixed  with  light  petroleum,  a  resin 
separated  in  amount  equal  to  about  30  per  cent,  of  the  oil  ;  this  con¬ 
tained  oxygen,  and,  when  reduced  in  amyl-alcoholic  solution  with 
sodium,  yielded  a  sesquiterpene  apparently  identical  with  cadinene. 
By  fractional  distillation  of  the  oils  over  metallic  sodium,  pinene, 
dipentene,  and  limonene  were  isolated  ;  it  is  an  open  question  whether 
the  dipentene  is  present  in  the  original  oils. 

From  one  commercial  sample,  a  fourth  terpene,  C10H16,  also  was 
isolated,  possibly  an  intermediate  stage  between  limonene  and 
dipentene;  it  boils  at  78 — 80°  under  20  mm.  pressure,  has  a  sp.  gr. 
0  847  at  20°,  and  [a]D  +80°  at  20°;  it  forms  a  tetrabromide  melting  at 
115°,  a  monohydrochloride  melting  at  6°,  and  an  oily  nitrosochloride. 
Two  other,  possibly  new,  sesquiterpenes ,  C15H24,  were  isolated  also  from 
the  other  two  commercial  samples  ;  one,  forming  24  per  cent,  of  the 
oil  from  which  it  was  obtained,  boiled  at  151 — 154°  under  15  mm. 
pressure  and  had  a  sp.  gr.  0  911  at  21°;  the  other  boiled  at  163 — 168° 
under  12  mm.  pressure,  and  had  sp.  gr.  0'926  at  20°  and  [a]D  +22'75° 
at  20°.  0.  F.  B. 

Preparation  of  Normal  Esters  from  Santal  Oil.  Knoll  &  Co. 
(D.R.-P.  173240). — The  disadvantages  attending  the  therapeutic 
application  of  saDtal  oil  and  its  known  derivatives  are  overcome  by 
converting  the  oil  into  an  alkyl  carbonate  or  an  ester  of  an  aromatic 
monobasic  acid. 

The  benzoyl  derivative  of  santal  oil  prepared  either  by  heating  the 
oil  with  benzoic  anhydride  at  110°  or  by  condensing  it  with  benzoic 
chloride  in  the  presence  of  pyridine,  has  a  sp.  gr.  T047  at  15°,  and 
boils  at  236 — 238°  under  15  mm.  pressure.  This  preparation  is  not 
volatile  in  steam  and  may  thus  be  separated  from  the  unbenzoylated 
santal  oil. 

The  salicyl  derivative  is  made  by  heating  santal  oil  or  pure  santalol 
with  saloland  a  small  proportion  of  sodium  hydroxide  under  diminished 
pressure  until  the  elimination  of  phenol  is  complete  ;  the  sp.  gr.  is  T07, 
and  the  salicylsantalol  boils  with  partial  decomposition  at  250 — 260° 
under  20  mm.  pressure. 

Scmtalyl  ethyl  carbonate,  prepared  by  condensing  santal  oil  with  ethyl 
chlorocarbonate  in  pyridine,  boils  at  180 — 185°  under  25  mm.  pressure, 
and  has  a  sp.  gr.  F010  at  15°.  The  interaction  of  carbonyl  chloride 
and  santal  oil  under  these  conditions  gives  rise  to  the  normal  santalyl 
carbonate.  G.  T.  M. 
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Baptisia  Glucosides.  K.  Gorter  {Arch.  Pharm.,  1906,  244, 
401 — 405.  Compare  Abstr.,  1898,  i,  39). — ^-Baptism  has  now  been 
isolated  from  the  roots  of  Baptisici  tinctoria. 

i^-Baptigenin  melts  at  303 — 304°.  Its  sodium  derivative  has  the 
composition  C15Hn06Na,H20 ;  when  it  is  heated  at  150°  with  ethyl 
iodide  and  a  little  alcohol,  it  is  converted  partially  into  a  new  substance 
which  melts  at  169°,  contains  C  71’3,  H  4‘9  per  cent.  (C12H10O3?), 
dissolves  readily  in  hot  alcohol,  and  gives  no  coloration  with  ferric 
chloride  in  acetone  solution.  C.  F.  B. 

Attempts  to  Prepare  Aloe-emodin.  Otto  A.  Oesterle  ( Chem . 
Centr.,  1906,  ii,  882;  from  Schweiz.  Woch.  Pharm.,  44,  509 — 512). — 
Aloetic  acid  was  reduced  by  means  of  a  very  large  excess  of  33  per 
cent,  potassium  hydrogen  sulphide  to  hydroaloetic  acid ;  the  latter 
compound  when  diazotised  and  heated  with  alcohol  gave  a  small 
quantity  of  aloe-emodin.  Hydroaloetic  acid  is  a  bluish-black,  amorphous 
powder,  which  is  insoluble  in  cold  water,  slightly  soluble  in  hot  water 
or  alcohol,  and  dissolves  readily  to  a  deep  blue  solution  in  alkali 
hydroxides  or  carbonates  ;  it  is  readily  soluble  in  concentrated  sul¬ 
phuric  acid,  forming  a  brownish-yellow  solution  which,  on  addition  of 
water,  yields  the  unchanged  acid  and  not  a  sulphate.  P.  H. 

Elaterin.  Jacques  Pollak  (Ber.,  1906, 39,  3380 — 3382.  Compare 
Thoms,  Chem.  Zeit.,  1906,  923  ;  Berg,  this  vol.,  i,  596). — The  analytical 
data  for  elaterin  agree  equally  well  with  Zwenger’s  formula,  C20H28O5, 
or  with  that  of  Berg,  C28H3s07.  The  values  obtained  for  the  molecular 
weight  vary  considerably.  The  compound  dissolves  in  alcoholic 
potash,  but  is  partially  decomposed  and  acetic  acid  is  liberated.  The 
amount  of  acetic  acid  produced  on  hydrolysing  with  dilute  sulphuric 
acid  (11  *2  per  cent,  of  acetyl)  agrees  best  with  Zwenger’s  formula. 

J.  J.  S. 

Elaterin.  Franz  von  Hemmelmayr  {Ber.,  1906,  39,  3652 — 3653. 
Compare  preceding  abstract). — The  analytical  results  obtained  for 
elaterin  and  its  bromo-derivative  agree  best  with  the  formula  C24H3406. 

Elaterin  yields  a  di-phenyl hy dr azone,  and  when  heated  with  alcoholic 
sulphuric  acid  yields  acetic  acid  and  a  phenol,  elateridin,  C22H3205. 
Boiling  with  potassium  hydroxide  solution  converts  elaterin  into 
elateric  acid.  J.  J.  S. 

Chlorophyll  Absorption.  M.  Tsvett  {Chem.  Centr.,  1906,  ii, 
892 — 893  ;  from  Ber.  JJeutsch.  hot.  Ges.,  1906,  24,  316 — 323).— A 
detailed  account  of  the  selective  extraction  of  the  various  colouring 
matters  in  plants  by  a  number  of  different  solvents,  together  with  a 
description  of  the  method  of  separating  these  colouring  matters. 

P.  H. 

Kamala  and  Rottlerin.  Hans  Telle  {Arch.  Pharm.,  1906,  244, 
441 — 458.  Compare  A.  G.  Perkin,  Trans.,  1893,  63,  975  ;  1895,  67, 
230). — Rottlerin,  obtained  from  a  commercial  specimen  of  kamala, 
melted  at  203 — 204° ;  the  empirical  formula  C11H10O3  (=  190)  and  the 
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molecular  weight  486  (determined  cryoscopically  in  naphthalene)  were 
confirmed.  When  heated  for  ten  minutes  with  aqueous  barium 
hydroxide  solution,  saturated  in  the  cold,  rottlerin  yields  10  to  15  per 
cent,  of  phloroglucinol  methyl  ether,  and  also  resinous  substances, 
whilst  some  of  it  is  converted  into  a  reddish-  or  violet-brown  isomeride, 
\p-rottlerin ,  melting  at  235°.  When  heated  for  some  ten  hours  with 
zinc  powder  and  15  per  cent,  aqueous  sodium  hydroxide,  rottlerin 
yields  about  60  per  cent,  of  resin  and  about  30  per  cent,  of  phenols  ; 
also  a  considerable  quantity  of  /3-phenylpropionic  acid,  a  little  acetic 
acid,  and  a  small  quantity  of  a  crystalline  acid  which  melts  at 
185 — 185'5°  and  contains  C  72'4,  H  6-4  per  cent.  From  the 
mixture  of  phenols,  phloroglucinol  mono-  and  di-methyl  ethers  were 
isolated.  Probably  phloroglucinol  trimethyl  ether  was  present  also,  and 
it  was  isolated  with  certainty  from  a  product  obtained  by  using  2  per 
cent.,  instead  of  15  per  cent.,  aqueous  sodium  hydroxide;  from  this 
product  a  small  quantity  of  a  substance  melting  at  170 — 172°  and 
smelling  like  camphor  was  isolated.  C.  F.  B. 

Contitutional  Formula  of  Tannin.  Correction.  J.  Dekker 
( Ber .,  1906,  39,  3784.  Compare  this  vol.,  i,  686). — The  constitutional 
formula  for  tannin  must  be 

C(OH):CH - C-COO  CH-C(OH):C-OH 

C(OH):C(OH)*C - C(OH)-C— CH==C-OH’ 

and  not  as  previously  given.  G.  Y. 

Preparation  of  Bismuth  Tannate.  Chemische  Fabrik  von 
Heyden  (D.R.-P.  172933). — When  bismuth  hydroxide  is  heated  with 
a  solution  of  tannin  the  well  known  bismuth  subtannate, 

Bi(OH)2-OC14H908, 

is  produced  ;  when,  however,  the  interaction  is  effected  at  the  ordinary 
temperature  the  bismuth  ditannate,  Bi(0H)(0,C14H908)2,  is  obtained. 
This  substance  is  prepared  by  adding  a  solution  of  bismuth  nitrate  in 
dilute  nitric  acid  to  a  solution  of  tannin  in  aqueous  sodium  carbonate 
and  stirring  the  mixture  for  six  hours.  The  product  is  a  pale  yellow 
powder.  On  boiling  with  water,  the  ditannate  loses  tannic  acid  and  is 
converted  into  the  monotannate.  G.  T.  M. 


Brominated  4-Pyrones  and  their  Hydroperbromides.  Franz 
Feist)  Ber.,  1906,  39,  3659 — 3664.  Compare  Collie  and  Tickle, 
Trans.,  1900,  77,  1115;  Feist  and  Baum,  Abstr.,  1905,  i, 


914;  Hantzsch  and  Denstorff,  this  vol.,  i,  745). — Ethyl  hydrogen 

dibromochelidonate,  O^^jQQ^^yQgP^CO,  may  be  obtained  from  the 

mother  liquors  in  the  preparation  of  ethyl  dibromochelidonate ;  it 
crystallises  with  2H20  and  then  melts  at  85°,  but  in  the  anhydrous 
state  melts  at  182 — 183°. 


Sulphuryl  chloride  reacts  with  a  solution  of  ethyl  acetonedioxalate  in 
dry  ether,  yielding  ethyl  dichlorochelidonate,  CnH10O6Cl2,  which  crystal¬ 
lises  from  methyl  alcohol  in  glistening  prisms  melting  at  137 — 138°. 
A  by-product  is  ethyl  chlorochelidonate,  C41Hn06Cl,  melting  at  77°.  The 
separationof  the  mono- and  di-chloro-derivatives  is  difficult.  Iodinereacts 
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with  an  acetic  acid  or  acetone  solution  of  ethyl  acetonedioxalate,  yield¬ 
ing  a  product  free  from  halogen.  It  decomposes  above  250°,  is  soluble 
in  alkalis,  and  its  analytical  data  agree  with  the  formula  014HloOlfi. 

J.^J.  S. 


New  Reactions  of  some  Hydrols.  Robert  Fosse  (Bull.  Soc. 
chim.,  1906,  [iii],  35,  1005 — 1017.  Compare  this  vol.,  i,  691,  756). — 

Xanthydrol,  OH*CH<\p6Tr4^>0,  condenses  with  hydroxylamine, 

L'GtL4 

forming  a  product,  C13H1102N,  which  crystallises  in  needles,  and,  on 
treatment  with  a  solution  of  hydrogen  chloride  in  alcohol,  yields 

/C6H4\ 

hydroxylamine  hydrochloride  and  xanthyl  chloride,  CHy - 7OCI, 

\n  H  / 

'-'6X14 

which  is  unstable  and  reacts  with  alconol,  yielding  xanthen, 


CH2<CaH4>o, 

'^6X14 

and  acetaldehyde.  The  substance  C13Hn02N  begins  to  melt  at  140° 
and  at  150°  is  decomposed,  yielding  dixanthyl , 

°<o“h4>ch‘ch<c  U4>0’ 

which  crystallises  in  needles  and  melts  at  204 — 205°.  Xanthydrol 
also  reacts  with  semicarbazide,  yielding  a  product ,  C14H1302N3,  which 
melts  and  decomposes  at  170 — 171°  and  reacts  with  hydrogen  chloride 
in  alcohol  in  much  the  same  way  as  the  oxime  described  above. 

With  malonic  acid  in  acetic  acid,  xanthydrol  condenses  to  form 
x anthylmalonic  acid,  which  is  provisionally  represented  by  the  formula 

/°6H4\ 

CH^ - ^0,CH(C02H)o.  This  crystallises  in  brilliant,  silvery 

X(W 

tablets,  decomposes  at  140°,  forming  a  green  liquid,  is  decomposed  by 
hydrogen  bromide  in  acetic  acid,  forming  xanthyl  bromide  and  malonic 
acid,  and  by  hydrogen  chloride  in  alcohol,  yielding  xanthen,  acet¬ 
aldehyde  and  malonic  acid.  When  heated  with  pyridine,  it  furnishes 

Q  JJ 

xanthylacetic  acid,  0<^ri6TT4^>CH,CH2,C02H,  which  is  not  attacked 

°6ti4 

by  the  halogen  acids. 

0  JJ 

Dinaphthapyrylmalonic  acid,  CH<\pl0T46^>O*CH(COoH)2,  obtained 

by  the  action  of  malonic  acid  on  dinaphthapyranol  or  dinaphthapyryl 
bromide,  is  decomposed  by  hydrogen  chloride  into  malonic  acid  and  di¬ 
naphthapyryl  chloride,  and  by  pyridine  into  dinaphthapyrylacetic  acid 
and  carbon  dioxide. 

Xanthylcyanoacetic  acid,  similarly  obtained,  decomposes  at  164 — 166°. 
It  is  decomposed  by  hydrogen  bromide  in  acetic  acid,  yielding  xanthyl 
bromide  and  cyanoacetic  acid,  and  with  pyridine  furnishes  xanthylaceto- 
nitrile  which  melts  at  140°. 

p-Melhoxyphenyl-a-naphthyl-fi-propionic  acid, 

C]0H7-CH(O6H4-OMe)'CH2-CO2H, 

obtained  by  condensing  malonic  acid  with  ja-methoxyphenyl-a-naphthyl- 
carbinol, furnishes  a  ip-toluidide,  which  meltsat  176 — 177°.  3  :  4 -Methyl- 
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enedAoxyphenyl-a-naphthyl-fi-propionic  acid,  prepared  similarly,  melts  at 
205°.  p-Dimethylaminophenyl-a-naphthyl-fd-propionic  acid  melts  at  183°. 
pp-Tetramethyldiaminodiphenyl-fi-propionic  acid, 

CH(C6H4-NMe2)2*CH2-C02H, 

obtained  from  Michler’s  hydrol,  melts  at  222°.  Triphenylcarbinol, 
when  fused  with  malonic  acid,  yields  triphenyl-/3-propionic  acid. 
Cyanoacetic  acid  condenses  with  ^-methoxyphenyl-a-naphthylcarbinol 
to  form  an  acid,  C21Hl703,  and  a  similar  product  is  obtained  on  con¬ 
densation  with  Michler’s  hydrol.  Triphenylcarbinol  and  cyanoacetic 
acid  gives  (1)  a  product,  C22Hl702bT,  which  crystallises  in  colourless 
needles  and  melts  and  decomposes  at  155°,  and  (2)  a  neutral,  nitro¬ 
genous  substance  which  melts  at  114  — 115°.  Benzhydrol  reacts  with 
cyanoacetic  acid  to  form  a  nitrogenous  compound ,  insoluble  in  acids, 
which  melts  at  144 — 155°. 

[With  N.  Robyn.]— A  large  number  of  inorganic  salts  of  the  above 
acids  have  been  prepared  and  analysed.  The  condensation  products  of 
these  with  /3-ketonic  esters  (this  vol.,  i,  756),  when  heated  with  acetic 
acid  in  a  closed  tube,  yield  ketones,  thus  ethyl  xanthylacetoacetate 

c  n 

furnishes  xanthylpropanone,  0<Cp6r.4^>CH*CH2’C0Me,  which  crystal- 

L6xl4 

lises  from  light  petroleum  in  slender  needles  and  melts  at  101 — 102°. 
Xanthylacetophenone ,  similarly  obtained  from  ethyl  xanthylbenzoyl- 
acetate,  forms  small,  white  crystals  and  melts  at  83 — 84°. 

[With  M.  Baillon.] — Xanthylacetanilide  forms  long,  silky  needles 
and  melts  at  213 — 214°.  Xanthylaceto-o-toluidide  crystallises  in 
slender  needles  and  melts  at  215—216°;  the  mela-isomeride  melts  at 
153 — 154°,  and  the  y>a?'a-compound  at  204 — 205°.  Xanthylaccto-a.- 
naphthalide  melts  at  210 — 211°,  and  the  (3-isomeride  at  225 — 216°. 

T.  A.  H. 

Alkaloids  of  Calumba  Root.  Johannes  Gadamer  {Arch.  Pharm., 
1906,  244,  255 — 256.  Compare  Abstr.,  1903,  i,  50). — An  introduction 
to  the  following  paper,  and  to  one  by  K.  Feist  that  will  appear  shortly. 

C.  F.  B. 

Alkaloids  of  Calumba  Root.  E.  Gunzel  {Arch.  Pharm.,  1906, 
244,  257 — 269.  Compare  Gadamer,  Abstr.,  1903,  i,  50).— From  an 
alcoholic  extract  of  the  root  the  alcohol  was  distilled  ;  the  residue  was 
diluted  with  a  little  water  and  much  alcohol  ;  ether  was  added,  producing 
a  viscid  precipitate ;  the  solution  was  filtered  and  evaporated,  and  the 
residue  dissolved  in  water  and  shaken  with  ether,  which  dissolved 
fatty  substances  and  columbine.  The  aqueous  liquid  was  freed  from 
alcohol  and  ether  by  heating,  clarified  with  kieselguhr,  and  precipitated 
with  potassium  iodide  ;  from  the  precipitate  the  iodide  melting  at  210°, 
of  an  alkaloid  “  B  ”  was  extracted  by  boiling  with  alcohol,  and  columb- 
arnine  iodide  remained. 

Columbamine  iodide,  probably,  C21H22Or)NI  =  ClTH10ONJ(OMe)4,  is 
yellow  and  melts  at  224°  ;  the  corresponding  chloride  crystallises  with 
2^H20  in  yellow  needles  melting  at  194°,  and  with  4H.20  in  brown 
prisms  melting  at  184° ;  the  hydrogen  sulphate  melts  at  220 — 222°;  a 
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crystalline  auricbloride,  platinichloride,  and  nitrate  were  prepared  but 
not  analysed  ;  a  greenish-black  crystalline  pentasulphide, 

(C21H.2205N)2S5, 

melting  at  139°,  was  obtained  from  the  iodide  by  the  action  of  yellow 
aqueous  ammonium  sulphide  (compare  Scbreiber,  Arch.  Pharm.,  1890, 
228,  631  ;  Abstr.,  1890,  1012).  The  iodide  is  reduced  in  aqueous  solu¬ 
tion  by  zinc  and  sulphuric  acid  to  the  iodide  of  a  base  C21H2505N  = 
Ol7H13ON(OMe)3,  tetrahydrocolumbine,  which  melts  at  142°  and  is  sensi¬ 
tive  to  light  and  air  ;  the  platinichloride  of  this  mono-acid  base  melts  at 
228°  ;  the  chloride  and  aurichloride,  the  latter  melting  at  201°,  were 
prepared  but  not  analysed.  0.  F.  B. 

Quinine  Formates.  P.  Guigues  ( J .  Pharm.  Chim.,  1906,  [vi],  24, 
301 — 302.  Compare  Abstr.,  1905,  i,  811). — Quinine  formate , 
C.20H24O2N2,2HCO2H, 

obtained  by  neutralising  a  solution  of  quinine  or  quinine  sulphate 
in  excess  of  dilute  formic  acid  with  ammonia  solution,  is  very  soluble 
in  water,  melts  below  100°,  and  loses  some  formic  acid. 

A  basic  quinine  formate,  C20H.24O2N2,  HC02H,  is  obtained  by  dissolving 
quinine  in  the  requisite  quantity  of  formic  acid  and  adding  ammonium 
formate  to  the  solution.  This  does  not  decompose  when  heated  at  100° 
and  dissolves  in  less  than  20  parts  of  water.  T.  A.  H. 

New  Salt  of  Quinine.  Luigi  Santi  ( Chem .  Centr.,  1906,  ii, 
1205 — 1206;  from  Poll.  Chim.  Farm.,  1906,  45,  557 — 560). — On 
mixing  together  ethereal  solutions  of  pure  quinine,  C20TL4O2N2,3H2O, 
and  of  acetylsalicylic  acid  and  leaving  the  mixture  for  twelve  hours,  a 
quantitative  yield  of  a  salt  is  obtained  which  has  the  composition 
OAc,C6H4,CO2H,C20H24O2N2.  This  substance  which  is  insoluble  in  ether 
but  dissolves  readily  in  alcohol  or  chloroform  melts  at  157°.  P.  H. 

Thioquinine  and  Thiocinchonine.  Ezio  Comanducci  and  Luigi 
Pescitelli  (Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1906,  [iii],  12, 
280 — 285). — Thioquinine,  (C20H.23ON2)2S,  prepared  by  the  action  of 
phosphorus  pentasulphide  on  quinine  in  chloroform  solution,  separates 
from  alcohol  as  a  yellow,  micro-crystalline  powder  melting  at 
150 — 152°  and  is  soluble  in  chloroform  and  sparingly  so  in  ether.  It 
has  an  odour  resembling  that  of  onions  and  it  dissolves  in  nitric  or 
sulphuric  acid,  giving  a  blue  fluorescence.  With  chlorine  or  bromine 
water  and  ammonia  it  gives  the  thalleioquinine  reaction,  and  with 
chlorine  water,  potassium  ferrocyanide,  and  ammonia  it  yields  a  red 
coloration.  When  dissolved  in  dilute  sulphuric  acid  and  treated  with 
acetic  acid,  alcohol,  and  tincture  of  iodine,  it  gives  the  herapathite 
reaction.  In  boiling  chloroform  solution,  it  has  the  normal  molecular 
weight. 

Thiocinchonine,  (Cls>H21N2)2S,  prepared  by  the  action  of  phosphorus 
pentasulphide  on  cinchonine,  is  deposited  from  alcohol  as  an  amorphous 
powder  having  an  odour  like  that  of  garlic,  and  decomposes,  without 
melting,  at  about  130°.  It  dissolves  in  chloroform,  in  which  it  exhibits 
normal  ebullioscopic  behaviour,  and,  to  a  slight  extent,  in  ether. 

T.  H.  P. 
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Extraction  of  Coca  Leaves.  Anne  W.  K.  de  Jong  ( Rec .  trav. 
chim.,  1906,  25,  311 — 329.  Compare  Abstr.,  1905,  ii,  778;  this  vol., 
ii,  315,  625). — In  the  industrial  process  for  the  extraction  of  the 
alkaloids  from  Peruvian  coca  leaves,  the  leaves  in  a  fine  state  of  division 
are  treated  with  a  mixture  of  dilute  sodium  carbonate  solution  and 
petroleum,  the  petroleum  solution  of  the  alkaloids  is  then  neutralised 
with  dilute  hydrochloric  acid,  and  the  aqueous  solution  of  the  hydro¬ 
chlorides  of  the  alkaloids  decomposed  by  sodium  carbonate  and  the 
alkaloids  extracted  by  petroleum.  The  author  finds  that  the  best 
results  are  obtained  when  ammonia  is  used  instead  of  sodium  carbonate, 
and  ether  instead  of  petroleum  in  the  above  method  of  extraction  ;  from 
an  exhaustive  series  of  experiments  (for  details  of  which  the  original 
must  be  consulted)  it  is  shown  that  the  percentage  of  the  total 
alkaloid  extracted  depends  on  :  (1)  the  action  of  excess  of  sodium  car¬ 
bonate,  ammonia,  or  hydrochloric  acid  on  the  alkaloids,  (2)  the  solu¬ 
bility  of  the  alkaloids  in  the  petroleum,  (3)  the  quantities  of  sodium 
carbonate  and  of  water,  (4)  the  quantity  of  petroleum  and  the  duration 
of  the  extraction,  (5)  the  state  of  division  of  the  leaves,  and  (6)  the 
quantities  of  hydrochloric  acid  and  sodium  carbonate  or  ammonia 
employed  in  the  last  stage  of  the  process.  Comparative  experiments 
conducted  on  fresh  leaves  and  dried  leaves  showed  that  whilst  3  kilos, 
of  the  fresh  leaves  yielded  6*65  grams  of  alkaloids,  the  same  weight 
of  leaves  after  drying  yielded  10'65  grams.  M.  A.  W. 

Ephedrine  and  ^-Ephedrine.  Ernst  Schmidt  and  Hermann  Emde 
{Arch.  Pharm.,  1906,  244,  241 — 255). — i/r-Ephedrine,  obtained  from 
ephedrine  (E.  Schmidt,  this  vol.,  i,  602),  was  found  to  be  identical 
with  the  natural  base  in  rotation  ([a]D  51-2°  at  20°,  in  0‘5  per  cent, 
alcoholic  solution)  and  crystalline  form  (rhombic  system;  a:  b  :c  = 
0'843  : 1  : 1‘858).  Ephedrine  undergoes  a  partial  transformation  when 
it  is  heated  by  itself  at  100°,  or  with  aqueous  sodium  carbonate. 

When  i//-ephedrine  is  heated  with  methyl-alcoholic  methyl  iodide  it 
is  converted  partially  into  oily  methyl-\p-ephedrine ,  the  aurichloride  of 
which,  CnHllrON,HAuCl4,  melts  at  119 — 123°.  When  excess  of 
methyl  iodide  is  used,  the  quaternary  methiodide,  C12H20ONI,  melt¬ 
ing  at  205°,  is  obtained  in  addition ;  the  corresponding  quaternary 
aurichloride  and  platinichloride  melt  at  194 — 195°  and  204 — 205° 
respectively.  These  salts  differ  distinctly,  although  often  only  slightly, 
from  the  corresponding  salts  derived  from  ephedrine  ;  and  the  quatern¬ 
ary  iodide  crystallises  in  the  rhombic  system  {a\b:c  —  0642  : 1  : 1‘209) 
whilst  the  quaternary  iodide  from  ephedrine  is  rhombic  with  sphenoidal 
hemihedry  {a  :  b  :  c  =  0979  : 1  :  0‘761) ;  again,  ^-ephedrine  hydriodide, 
melting  at  172°,  is  rhombic  and  holohedral  {a  :b  :c  =  O603  :  1  : 1  *372), 
whilst  ephedrine  hydriodide,  melting  at  155 — 156°,  although  rhombic, 
is  hemihedral  (0'737  : 1  :  0'286). 

Methyl-i/'-ephedrine  methyl  hydroxide,  when  subjected  to  prolonged 
distillation  with  water,  decomposes  into  trimethylamine  and  an  unsatur¬ 
ated  substance,  C9H10O,  which  boils  at  197 — 199°.  A  similar  result  is 
obtained  with  methylephedrine  methyl  hydroxide,  except  that  the  un¬ 
saturated  substance  boils  at  212—216°,  and  possibly  is  identical  with 
a-phenylallyl  alcohol,  CH2:CH-CHPh-OH. 
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A  formula  suggested  as  possible  for  ephedrine  is 

NHMe-CHMe-CHPh-OH.  C.  F.  B. 

Ergot.  Friedrich  Krafft  {Arch.  Pharm.,  1906,  244,  336 — 359). — 
The  following  substances  were  isolated  :  A  phytosterol :  ergosterol 
(Tanret).  Two  alkaloids:  ergotinine  (Tanret ;  Keller’s  “  cornutine  ” 
and  Jakobi’s  “  secaline  ”)  ;  and  hydroergotinine ,  which  is  isomorphous 
and  more  soluble.  A  crystalline  S-lactonic  acid,  secalonic  acid,  C]4H1406, 
which  is  yellow  and  melts  at  244°  ;  and  the  corresponding  hydroxy- 
acid,  and  another  acid  formed  by  loss  of  carbon  dioxide,  both  of  which 
are  yellow  and  amorphous.  Amino secalesulphonic  acid  (Robert’s 
“  ergo  tic  acid”),  NH2*C15H2h.015*S03H.  Betaine,  choline  and  man¬ 
nitol. 

The  alkaloids  are  poisons,  causing  convulsions  and  gangrene,  but 
they  do  not  cause  the  specific  action  of  the  drug  on  the  uterus. 

C.  F.  B. 

Ergotinine.  Charles  Tanret  ( J .  Pharm.  Chim.,  1906,  [vi],  24, 
397 — 403). — Since  ergotinine  combines  with  phenol,  the  use  of  the  latter 
as  a  solvent  for  cryoscopic  determinations  of  the  molecular  weight  of 
ergotinine  is  not  permissible  (see  Barger  and  Carr,  Pharm.  J.,  1906, 
[iv],  23,  257).  From  the  analysis  of  its  salts,  the  formula  C35H40O5N5 
is  deduced.  The  use  of  the  name  ergotoxine,  applied  by  Barger  and 
Carr  ( loc .  cit.)  to  amorphous  ergotinine,  is  objected  to.  E.  F.  A. 

Hordenine.  Otto  Gaebel  {Arch.  Pharm.,  1906,  244,  435—441. 
Compare  Lcger,  this  vol.,  i,  204,  761). — Hordenine,  Cl0H15ON,  is 
oxidised  completely  by  permanganate.  If  it  is  methylated  by 
shaking  a  solution  of  it  in  aqueous  potassium  hydroxide  with  dimethyl 
sulphate,  and  the  resulting  alkaline  solution  oxidised  with  potassium 
permanganate  on  the  water-bath,  anisic  acid  is  obtained.  When  the 
methiodide  is  treated  with  silver  hydroxide,  and  the  quaternary 
ammonium  hydroxide  which  results  is  submitted  to  dry-distillation, 
trimethylamine  is  among  the  products.  The  formula, 

OH-C6H4-CH2-CH2-KMe2  [OH  !  CH2  =1:4], 
is  the  only  one  which  expresses  these  reactions  of  hordenine  satis¬ 
factorily.  C.  F.  B. 

Alkaloids  of  Tobacco.  Ame  Pictet  {Arch.  Pharm.,  1906,  244, 
375 — 389). — A  complete  account  of  researches  already  published 
(Abstr.,  1895,  i,  627;  1898,  i,  50,  688  ;  1899,  i,  164;  1900,  i,  685  ; 
1901,  i,  339  ;  1904,  i,  86,  520,  771  ;  1905,  i,  545,  543). 

The  subjects  dealt  with  are  : — -Constitution  of  nicotine  ;  synthesis  of 
nicotine  ;  nicoteine  ;  nicotimine  ;  nicotelliue  ;  pyrrolidine.  C.  F.  B. 

Opium  Alkaloids  and  the  Constitution  of  Berberine  and 
Morphine.  Franz  Faltis  {Chem.  Centr.,  1906,  ii,  1011 — 1012;  from 
Pharm.  Post ,  39,  497 — 499). — The  author  discusses  the  common  origin 
of  the  alkaloids  papaverine,  narcotine,  berberine,  corydaline,  morphine, 
codeine,  thebaino,  protopine,  glaucine,  and  chelidonine,  and  arrives  at 
conclusions  different  from  those  of  Perkin,  Pscliorr,  and  Freund  as  to  the 
formula?  of  berberine  and  morphine.  P.  H. 
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Reduction  of  Metanicotine  with  Sodium  and  Absolute 
Alcohol.  II.  Emil  Maas  and  Adolf  Hildebrandt  ( Ber .,  1906,  39, 
3697 — 3702.  Compare  Abstr.,  1905,  i,  543). — The  product,  obtained 
by  reducing  metanicotine  by  means  of  sodium  and  absolute  alcohol, 
is  not  uniform,  but  a  mixture  of  hexahydrometanicotine  and  octahydro- 
metanicotine,  which  may  be  separated  by  fractional  distillation  in  a 
current  of  steam. 

Ilexahydrometanicot  ine, 

CH2<^gL^2>CH-CH:CH-CH2-CH2*NHMe, 

is  an  oil  which  boils  at  248 — 250°,  has  the  sp.  gr.  09578  at  20°/4°, 
and  is  volatile  with  steam.  It  is  optically  inactive.  The  platini- 
chloride,  C10H20N2,H2PtCl6,  melts  and  decomposes  at  225°. 

Octahydrometanicotine, 

CH2^NH-CH2^CH'CH2'CH2'CH2‘CH2‘NHMe> 
is  an  oil  which  boils  at  258‘5 — 260°;  it  is  also  volatile  with  steam. 
It  has  the  sp.  gr.  09173°  at  20°/4°,  and  is  optically  inactive.  Its 
hydrochloride,  Cl0H22H2,2HCl,  separates  from  water  in  glistening, 
colourless  needles  and  melts  at  202° ;  the  platinichloride, 
C10H22N2,H2PtCl6, 

melts  and  decomposes  at  202‘5°  ;  the  aurichl'oride,  C10H22'N’2,2HAuC14, 
melts  at  142°.  A.  McK. 

Solanine  Extracted  from  Solanum  sodomceum.  Giuseppe 
Oddo  and  Amedeo  Colombano  (Atti  R.  Accad.  Lincei,  1906,  [v],  15,  ii, 
312  —  319.  Compare  this  vol.,  i,  527). — The  melting  point  of  solanine 
varies  considerably  with  the  size  of  the  flame  by  which  it  is  heated, 
so  that  it  cannot  be  used  as  a  criterion  of  purity. 

The  authors  have  effected  greater  purification  of  solanine  by  crys¬ 
tallising  it  several  times  from  80  per  cent,  alcohol,  then  dissolving  it 
in  very  dilute  sulphuric  acid,  filtering,  precipitating  by  means  of 
alcohol  sodium  hydroxide  and  washing  with  water  until  all  the  alkali 
is  removed.  After  repetition  of  this  process  and  further  crystallisa¬ 
tion  from  alcohol,  the  solanine  obtained  gives,  on  analysis  and 
molecular  weight  determination  in  acetic  acid,  numbers  agreeing  well 
with  the  formula  C27H4709N,iH20.  T.  H.  P. 

Amino-derivatives  of  Tetraphenylethylene.  Quinonoid  Com¬ 
pounds.  X.  Richard  Willstatter  and  Max  Goldmann  [Ber.,  1906, 
39,  3765 — 3776). — s-4  :  i'-Tetramethyldiaminotetrajihenylethylene, 
NMe2-CGH4-CPh:CPh-C6H4-NMe2, 

prepared  by  reduction  of  jo-dimethylaminobenzophenone  with  tin  and 
hydrochloric  acid  in  alcoholic  solution,  crystallises  on  addition  of  ether 
or  light  petroleum  to  its  solution  in  benzene  or  chloroform  in  long, 
glistening,  lemon-yellow  needles,  melts  at  224 — 225°,  decomposes  above 
300°,  and  gives  a  deep-red  coloration  with  ferric  chloride  in  acid 
solutions.  The  hydrochloride  and  sulphate  form  colourless  needles,  the 
dark  reddish-brown  mercurichloride  and  platinichloride  are  insoluble. 

When  reduced  by  means  of  zinc  dust  in  glacial  acetic  acid  solution,  j>-di- 
methylaminobenzophenone  yields  s-4  :  4 '-tetramethyldiaminotetraphenyl- 
ethyleneglycol,  NMe2*C6H4*CPh(01I)’CPh(0H)'CGH4'NMe2,  which  crys- 
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tallises  in  slender  spears,  melts  and  decomposes  at  186 — 187°,  becomes 
yellow  on  exposure  to  light,  and  dissolves  in  concentrated  hydrochloric 
acid,  forming  a  colourless  solution  which  becomes  red  slowly  at  the 
ordinary  temperature  or  more  quickly  when  heated.  When  reduced 
with  zinc  dust  and  glacial  acetic  acid,  the  pinacone  yields  tetramethyl- 
diaminotetraphenylethylene  and  a  substance ,  which  is  obtained  also  by 
the  action  of  concentrated  sulphuric  acid  on  the  pinacone,  crystallises 
in  colourless,  rhombic  and  octagonal  leaflets,  melts  at  255 — 256°,  has 
feeble  basic  properties,  and  does  not  give  a  coloration  with  ferric 
chloride  in  acid  solutions. 

When  boiled  with  absolute  alcohol,  the  pinacone  yields  a  pinacoline, 
C30H30ON2,  which  crystallises  in  rhombic  plates,  melts  at  about 
214 — 217°,  and  forms  a  hydrochloride  crystallising  in  long,  silky, 
hexagonal  leaflets. 

p -Dimethylaminobenzylhydrol  ethyl  ether,  NMe2’C6H4,CHPlrOEt, 
prepared  by  the  action  of  alcohol  on  the  benzhydrol  in  presence  of  an 
acid,  crystallises  in  colourless  needles,  melts  at  37 — 37,5°,  boils  at 
206 — 208°  under  14  mm.  pressure,  has  a  slight  odour  of  benzaldehyde, 
and  gives  with  hot  concentrated  hydrochloric  acid  an  intense  yellow, 
with  concentrated  sulphuric  acid  an  intense  red,  coloration. 

k-Dimethylaminobenzophenone-3-sulphonic  acid, 

C0Ph-CqH3(NMe8)-S03H,H20, 

formed  by  the  action  of  fuming  sulphuric  acid  on  the  ketone  at  1 30°, 
separates  in  large,  clear,  triclinic  crystals  [«  :  b  :  c=  1  *1 310  :  1  :  2'8296  ; 
a  =  89°l  ’5',  /3  =  83°40',  -y  =  77°3 1/],  loses  H20  over  sulphuric  acid,  melts 
and  decomposes  at  296 — 298°,  forms  yellow  solutions,  has  a  strong 
acid  reaction,  reduces  hot  ammoniacal  silver  solution,  and  decolorises 
potassium  permanganate  in  alkaline  or  acid  solution.  The  barium, 
calcium,  and  silver  salts  are  described.  The  oxime,  C15H1604N2S,  crys¬ 
tallises  in  glistening,  white  needles,  effloresces  on  exposure  to  air,  and 
melts  and  decomposes  at  296 — 298°.  When  reduced  with  tin  and 
concentrated  hydrochloric  acid,  the  sulphonic  acid  yields  s-4  : 4 '-tetra- 
methyldiaminotetraphenylethylene-3  :  3 ' -disulphonic  acid, 

S03H  •  C6H3(NMe2)  •  CPh  I  CPh*  C6H3(NMe2)*  S03H, 
which  is  purified  by  recrystallisation  of  its  calcium  salt.  The  acid 
crystallises  in  two  modifications :  in  colourless,  rhombic  plates  or 
leaflets  containing  2H20  on  slow  cooling  of  the  aqueous  solution ;  and 
in  long,  white  needles  on  rapid  separation  from  the  solution.  The 
latter  form  effloresces  on  expostire  to  air.  With  acid  or  neutral 
oxidising  agents  the  disulphonic  acid  gives  an  intense  blood-red 
coloration  which  is  destroyed  by  reducing  agents  or  alkali  hydroxides. 
The  salts  are  yellow. 

Reduction  of  Michler’s  ketone  with  tin  and  concentrated  hydro¬ 
chloric  acid  leads  to  the  formation  of  octamethyltetra-aminotetra- 
phenylethylene  (Gattermann,  Abstr,,  1896,  i,  172).  G.  Y. 

Condensation  Products  of  the  Dihydrazides  of  Dibasic  Acids. 

Carl  Bulow  and  R.  Weidlich  ( Ber .,  1906,  39,  3372—3377). — Ethyl 
malonyl-bis-\\-amino-2  :  5 -dimethylpyrr ole-3  :  4 -dicarboxylate], 

prepared  by  the  interaction  of 
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malonyldihydrazide  and  ethyl  diacetylsuccinate  in  glacial  acetic  acid 
solution,  crystallises  in  bundles  of  needles  melting  at  122°.  Malonyl- 
diacetyldihydrazide,  C7H1204N4,  is  a  white  powder  melting  at  228°. 

Diacetophejionemalonyldihydrazone, 

CPhMe:N-NH-CO-CH2-CO*NH-N:CPhMe, 
prepared  from  malonyldihydrazide  and  acetophenone,  melts  at  221°; 
methyl  malonyldihydrazide  melts  at  179°,  and  condenses  with  ethyl 
diacetylsuccinate  to  form  ethyl  methylmalonyl-bis-[l~amino-2  :  5 -dimethyl- 
pyrrole-3  :  i-dicarboxylate]  melting  at  139 — 140°.  Dibenzaldehyde 
methylmalonyldihydrazone  melts  at  249°,  methyl  malonyldiacetyldihydr- 
azide  at  225°.  Succinyldihydrazide  melts  at  166°  (compare  Curtius, 
Abstr.,  1895,  i,  263),  the  diacetyl  derivative  at  233°.  Ethyl  succinyl- 
bis-\\-amino-2  :  5-dimethylpyrrole-S  :  N  dicar  boxylate]  melts  at  173°. 

E.  F.  A. 


Action  of  Ethyl  Acetylsuccinate  and  Diacetylsuccinate  on 
Phenetidine.  Luciano  Rossi  (Rend.  Accad.  Sci.  Eis.  Mat.  Napoli , 
1906,  [iii],  12,  299 — 308). — When  phenetidine  reacts  with  ethyl 
acetylsuccinate  or  diacetylsuccinate,  the  ketonic  group  of  the  latter 
enters  into  reaction  more  readily  than  the  carboxyl  group,  a  fact  which 
indicates  that  these  compounds  have  the  enolic  structure. 

The  interaction  of  ethyl  diacetylsuccinate  (1  mol.)  and  phenetidine 
(1  mol.)  yields  :  (1)  ethyl  1  -p- ethoxy  phenyl- 2  :  b-dimethylpyrrole-?>  :  i-dicar- 
CMe'OCO  Et 

boxylate,  OEt*C6H4*N<^  !  i  2  "  ,  which  crystallises  from  alcohol 
OIMe.L'OOgEt 

in  microscopic,  yellow  prisms  and  from  acetic  acid  or  benzene  in  stellar 
aggregates  of  needles  melting  at  155 — 156°;  it  has  a  neutral  reaction, 
dissolves  in  ether,  acetone,  or  ethyl  acetate,  gives  the  pyrrole  reaction, 
and,  when  dissolved  in  alcohol,  yields  an  intense  blue  coloration  with 
ferric  chloride  j  (2)  the  p -ethoxy anil, 


OEt-CaH1.N<^;g:°“>K-C6H1-OEt, 


of  the  foregoing  acid  ;  this  crystallises  from  alcohol  in  tufts  of  minute, 
faintly  yellow  needles  melting  at  272°,  and  dissolves  sparingly  in 
ether,  acetone,  benzene,  acetic  acid,  or  ethyl  acetate ;  it  is  a  neutral 
substance  and  gives  the  pyrrole  reaction,  but  yields  no  coloration  with 
ferric  chloride. 


The  interaction  of  1  mol.  of  ethyl  diacetylsuccinate  and  2  mols.  of 
phenetidine  yields:  (1)  the  compound  melting  at  272°  (vide  supra) 
(2)  Ethyl  fifice-tetra-p-phenetidinohexane-yZ-dicarboxylate, 
C2H2(C02Et)2[CMe(NH-C6H4-0Et)2]2, 
which  separates  from  alcohol  as  a  yellow,  microcrystalline  powder 
melting  at  159 — 160°,  dissolves  sparingly  in  ether,  acetone,  benzene, 
ethyl  acetate,  or  acetic  acid,  and  has  a  neutral  reaction. 

The  action  of  1  mol.  of  ethyl  diacetylsuccinate  on  4  or  6  mols.  of 
phenetidine  yields  :  (1)  the  compound  melting  at  159 — 160°  (vide 
supra)  3  (2)  fiftce-tetra-p-phenetidinohexane-yh-dicarboxyphenetidide, 
C2H2(CO-NH-C6H4-OEt)2[CMe(IsTH-C6H4*OEt)2]2, 
which  crystallises  from  alcohol  in  white  needles  melting  at  230°, 
dissolves  moderately  readily  in  acetone  and  sparingly  in  ether,  benzene, 
ethyl  acetate,  or  acetic  acid,  and  has  a  neutral  reaction. 
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The  action  of  ethyl  acetylsuccinate  on  phenetidine  yields:  (1)  ethyl 
yy-di-\>-phenetidinobutane-afd-dicarboxylate, 

C02Et-CH2*CH(C02Et)*CMe(NH-CtfH4*0Et)2, 
which  separates  from  alcohol  in  white  crystals  melting  at  114 — 115°, 
dissolves  in  benzene,  acetone,  or  acetic  acid,  has  a  neutral  reaction,  and 
in  cold  alcoholic  solution  gives  a  green  coloration  with  ferric  chloride  ; 
(2)  yy -Diphenetidinobutane-afi-dicarboxyphenetidide, 
0Et-C6H4-NH-C0*CH2-CH(C0-NH*C6H4*0Et)-GMe(NH-06H4-0Et).2, 
which  separates  from  alcohol  in  white  crystals  melting  at  230 — 232°, 
dissolves  sparingly  in  benzene,  acetic  acid,  or  ethyl  acetate,  and  has 
a  neutral  reaction.  T.  H.  P. 

New  Acid  of  the  Tetrahydropyridine  Series  (2-Oxy- 
1:6:  6 -trimethyl- A3- tetrahydropyridine -4 -carboxylic  Acid). 

Galeazzo  Piccinini  ( AttiR .  Accad.  Sci.  Torino,  1906,  41,  1019 — 1043). 
— 2 - Oxy - 1  :  6  :  Q -trimethyl- A3 -tetrahydropyridine- i- carboxylic  acid , 

0Q _ 0  JT 

NMe<C.Q-yje  .qjj  ^C'C02H,  prepared  by  the  action  of  permanganate 

on  3-cyano-l  :  4  :  6  : 6-tetramethylpyridone  in  neutral  solution,  crystal¬ 
lises  from  water  in  colourless  or  pale  rose-coloured,  striated  prisms 
melting  at  174 — 174,5°(corr.),has  the  normal  molecular  weight  in  boiling 
acetone,  and  dissolves  readily  in  alcohol,  benzene,  ethyl  acetate,  acetic 
acid,  or  chloroform,  and  sparingly  in  ether.  It  behaves  as  a  monobasic 
acid  towards  alkali  hydroxides  or  carbonates,  and,  when  heated  at 
290 — 300°,  it  evolves  methane.  It  dissolves  unchanged  in  concentrated 
hydrochloric,  sulphuric,  or  nitric  acid,  and  in  aqueous  solution  it 
hydrolyses  sucrose.  It  gives  with  even  very  dilute  ferric  chloride 
solutions  an  intense  blood-red  coloration  ;  with  dilute  ferrous  sulphate 
solution  an  intense  blood-red  coloration.  The  sodium  ( +  H20)  and 
barium  salts  of  the  acid  were  analysed.  The  3  :  5-ofi6rc»mo-derivative, 
C9H1103NBr2,  separates  from  benzene  in  colourless,  prismatic  crystals 
melting  at  137 — 139°,  dissolves  slightly  in  water  and  gives  no  red 
coloration  with  ferric  chloride.  The  isomeric  5  :  5-ah’5rc>mo-derivative 
crystallises  from  benzene  with  JC6H6  in  hard,  heavy  prisms,  which 
effloresce  in  the  air  and  melt  at  201 — 202°,  and  its  aqueous  solution 
gives  a  blood-red  coloration  with  ferric  chloride ;  it  dissolves  readily 
in  alcohol,  ether,  chloroform,  or  benzene,  and  sparingly  in  carbon 
disulphide  or  water,  and  on  heating  at  its  melting  point  or  on  boiling 
with  water  it  loses  all  its  bromine,  in  the  latter  case  as  hydrogen 
bromide.  When  heated  with  potassium  hydroxide  at  300 — 320°  under 
a  pressure  of  40  mm.,  the  acid  decomposes,  yielding  methylamine, 
oxalic  acid,  a  neutral  substance,  a  syrupy  nitrogenous  acid,  and  acrylic 
acid  (?).  T.  H.  P. 

Transformations  of  the  Quinine  Salt  of  isoButyldicyano- 
glutaconimide.  Silvio  Zublena  ( Atti  R.  Accad.  Rci.  Torino,  1906, 
41,  1044 — 1053). — The  quinine  salt  of  isobutyldicyanoglutaconimide 
exists  in  two  forms  :  (1) 

[NH<^®(^)>C-CH2-CHMe2]2,C21)H!402N2.3H20, 

which  crystallises  from  water  in  tufts  of  concentrically-arranged, 
intensely  yellow,  slender  prisms,  and  melts  and  decomposes  at  about 
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282°.  If  this  salt,  in  either  the  hydrated  or  the  dehydrated  form,  is 
suspended  in  water,  it  gradually  changes  into  (2)  a  more  stable  and 
less  soluble  anhydrous  modification, 


2,Cl)oH2402N2, 


which  separates  in  colourless,  probably  triclinic,  microscopic  prisms. 
This  change  is  accelerated  by  the  action  of  light.  The  colourless 
modification  begins  to  turn  yellow  at  200°,  and,  like  the  yellow  form, 
melts  and  decomposes  at  about  282°.  A  solution  of  the  colourless  salt 
in  60  or  95  per  cent,  alcohol  deposits  the  yellow  modification. 


T.  H.  P. 


Dioximes  and  similar  Compounds.  Leo  Tschugaeff  ( Ber ., 
1906,  39,  3382 — 3389  ;  J.  Buss.  Phys.  Chem.  Soc.,  1906,  38,  i,  7—9. 
Compare  Abstr.,  1905,  i,  743). — The  behaviour  of  different  metallic  solu¬ 
tions  towards  the  stereoisomeric  oximes  derived  from  2-benzoyl- 
pyridine  and  the  oxime  of  4-benzoylpyridine  (Tschitschibabin,  Abstr., 
1902,  i,  175)  has  been  investigated.  The  only  oxime  which  give 
colorations  or  precipitates  is  the  2-benzoylpyridineoxime  melting  at 


150 — 152°,  and  hence  the  s-yw-configuration, 


C5NH5*C*Ph,  . 


HON 


is  assigned 


to  it. 

The  'palladium  compound,  C24H1802N4Pd,  obtained  by  the  action  of 
palladium  ammonium  chloride  on  an  alcoholic  solution  of  the  oxime, 
crystallises  in  canary-yellow  needles,  sparingly  soluble  in  alcohol  or 
ether.  It  may  be  recrystallised  from  chloroform,  and  is  not  decomposed 
by  dilute  alkalis  or  weak  acids.  The  platinum  derivative, 

prepared  by  the  action  of  platinum  pyridine  chloride  on  the  oxime, 
forms  dark  yellow  crystals. 

Thiele’s  nitrosoguanidine,  represented  by  the  tautomeric  formula 
NHIC(NH2)NIN'CH,  also  yields  metallic  derivatives.  Structural 
formulae  for  the  metallic  compounds  are  given.  J.  J.  S. 


Quinoline  Derivatives.  II.  Nitration  of  Quinoline  and  its 
Mononitro-derivatives.  Adolf  Kaufmann  and  Herman  Decker 
{Ber.,  1906,  39,  3648 — 3651.  Compare  Claus  and  Kramer,  Abstr., 
1885,  908;  Claus  and  Hartmann,  Abstr.,  1896,  i,  391;  Claus  and 
Sehnell,  ibid.,  319). — 6-Nitroquinoline  may  be  further  nitrated  when 
heated  with  the  theoretical  amount  of  potassium  nitrate  and  concen¬ 
trated  sulphuric  acid  at  130 — 140°  for  ten  hours.  The  product  is  a 
mixture  of  5  :  8-dinitroquinoline  and  an  isomeric  compound  melting  at 
185°.  The  latter  dissolves  readily  in  most  organic  solvents  and  in 
dilute  sodium  hydroxide  solution  ;  it  does  not  react  with  methyl  iodide 
and  is  readily  sublimed. 

7- Nitroquinoline  is  readily  nitrated  when  heated  with  fuming  nitric 
and  concentrated  sulphuric  acid,  the  chief  product  being  a  new  dinitro- 
quinoline  melting  at  225°.  It  sublimes  readily  and  dissolves  in  sodium 
hydroxide  to  a  characteristic  yellow  solution.  A  second  product  is  a 
dmitro-compound  melting  at  175°,  probably7  identical  with  5  :  7-dinitro- 
quinoline. 

8- Nitroquinoline  when  boiled  for  twenty  hours  with  a  mixture  of 
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nitric  and  sulphuric  acid,  yields  6  : 8-dinitroquinoline,  identical  with 
the  product  obtained  from  2  :  4-dinitroaniline  (La  Coste,  Abstr.,  1882, 
979).  J-  J-  s- 

Diphenylhydrazones  of  a  Series  of  Aldehydes.  A.  D.  Mauren- 
brecher  ( Ber .,  1906,  39,  3583 — 3587.  Compare  Clowes  and  Tollens, 
Abstr.,  1900,  ii,  56). — The  diphenylhydrazorifs  of  the  following  alde¬ 
hydes  are  described ;  the  formulae  and  crystalline  forms  are  those  of 
the  hydrazones  ;  the  temperatures  are  melting  points.  Formaldehyde, 
Ci3Hi2N2,  white  plates,  34'5 — 35° ;  propaldehyde,  C15HjgN2,  long, 
white  needles,  20  —  21°;  butaldehyde,  C16H18N2,  oil;  isobutalde- 
hyde,  white  plates,  30 — 30‘5o ;  isovaleraldehyde,  Ci7H2qN2,  white 
plates  or  prisms,  36 — 36  5°  ;  o-tolualdehyde,  C20H18N2,  white  needles, 
103 — 104°;  ?ra-tolualdehyde,  light  yellow  plates,  74 — 75°;  p-tolualde- 
hyde,  white  needles,  83 — 84° ;  cinnamaldohyde,  C21H18N2,  yellow 
needles,  135 — 136°;  cuminaldehyde,  C.22H22N2,  yellow  needles, 
78  5 — 79,5°  ;  o-hydroxybenzaldehyde,  C19H16ON2,  colourless  needles, 
138'5°;  m-hydroxybenzaldehyde,  yellow  needles,  118 — 119°;  vanil¬ 
lin,  C20H18O2N2,  violet  leaflets,  130 — 131°;  piperonal,  C20H16O2N2, 
white  plates,  134 — 135°.  G.  Y. 

Spontaneous  Oxidation  in  presence  of  Benzaldehyde.  Mario 
Betti  (Gazzetta,  1906,  36,  ii,  427 — 433). — When  dissolved  in  alcoholic 
ammonia  in  presence  of  a  few  drops  of  benzaldehyde  or  hydrogen  per¬ 
oxide  or  sodium  peroxide,  l-phenyl-3-methyl-5-pyrazoloae  undergoes 
oxidation,  yieldiug :  (1)  rubazonic  acid  ;  (2)  l-phenyl-4-benzylidene-3- 
methyl-5-pyrazolone ;  (3)4:-benzylidene-bis-\-phenyl-3-methyl-5-pyrazolone, 

CHPhfCH<^^.  j2,  which  separates  in  shining,  white  crystals 

melting  at  167°;  the  formation  of  this  compound,  together  with 
benzaldehyde,  from  l-phenyl-4-benzylidene-3-methyl-5-pyrazolone  (2 
mols.)  and  water  is  a  reversible  reaction.  Whether  the  function  of  the 
benzaldehyde  in  the  above  reaction  is  merely  to  form  hydrogen  peroxide 
or  some  other  peroxide  or  whether  it  takes  part  in  a  cycle  of  changes, 
at  the  end  of  which  it  is  regenerated,  is  yet  undecided. 

On  mixing  alcoholic  solutions  of  hydrobenzamide  and  l-phenyl-3- 
methyl-5-pyrazoloue,  an  additive  compound, 

A-CMe>CH'CHPh,NH,CHPh'N:CHPh 

is  formed  in  shining,  white  prisms  which  turn  yellow  at  110°  and  melt 
and  decompose  at  125 — 126°.  This  compound  may  also  be  used  in 
place  of  benzaldehyde  for  the  oxidation  of  l-phenyl-3-methyl-5-pyrazo- 
lone.  T.  H.  P. 

New  Additive  Compounds  of  1 -Phenyl-2  : 3  dimethylpyrazo- 
lone  (Antipyrine).  Felice  Garelli  and  G.  A.  Barbieri  ( Gazzetta , 
1906,  36,  ii,  168 — 172). — Contrary  to  Schuyten’s  statement  (Abstr., 
1898,  i,  92,  452),  an  aqueous  solution  of  the  additive  compound  of 
antipyrine  with  zinc  chloride  gives  a  precipitate  of  zinc  sulphide  with 
ammonium  sulphide.  Solutions  of  the  compounds  formed  by  anti- 
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p)  rine  with  mercuric  chloride,  bromide,  and  cyanide  give  the  same 
reactions  as  solutions  of  the  mercuric  haloid  salts  themselves.  With 
ferric  chloride,  solutions  of  all  the  additive  compounds  of  antipyrine 
yield  the  deep  red  coloration  given  by  solutions  of  pure  antipyrine. 

Cryoscopic  measurements  of  various  additive  compounds  of  anti¬ 
pyrine  in  water  lead  to  the  following  values  for  the  molecular  weights, 
the  true  values  of  which  are  given  in  brackets  :  Antipyrine-mercuric 
cyanide,  Hg(CN)2,CnH12ON2,  210 — 222  (440)  ;  antipyrine-quinol, 
0(5114(011)2, 2C11H12OK.„  151 — 171  (487) ;  antipyrine-resorcinol, 

'  C6H4(OH)2,C11H12ON2, 

140 — 151  (298);  antipyrine-chloral,  CCl3,CH(OII)2,CllIl12ON2, 
178 — 183  (352).  In  aqueous  solution,  therefore,  these  compounds  are 
completely  resolved  into  their  components. 

The  author  is  of  opinion  that  the  structural  formulae  attributed  to 
the  double  compounds  formed  by  antipyrine  have  no  greater  value 
than  the  constitutional  formulae  proposed  for  the  natural  silicates. 

T.  H.  P. 

Pyrimidines.  XVIII.  5-Ethylcytosine.  Treat  B.  Johnson 
and  George  A.  Menge  (J.  Biol.  Chem.,  1906,  2,  105 — 115.  Compare 
Abstr.,  1903,  i,  526;  this  vol.,  i,  704).— Ethyl  sodioformylbutyrate , 
ONa*CHICEt‘C02Et,  is  obtained  by  the  condensation  of  ethyl  formate 
and  ethyl  butyrate  in  the  presence  of  sodium  ethoxide.  It  reacts  with 
i//-ethyl thiocarbamide,  yielding  Q-oxy-2-ethylthiol-5-ethylpyrimidine, 

SEt*C<^*°°>CEt, 

which  crystallises  from  dilute  alcohol  in  well-developed  prisms  melting 
at  119 — 120°.  It  dissolves  readily  in  alcohol  or  benzene,  but  only 
sparingly  in  ether.  An  intermediate  product  in  its  formation  is  (3\f/- 
ethylthioccirbarnido-a-ethylacrylic  acid, 

NH2-C(8Et):N-CH:CEt-C02H, 

which  crystallises  in  plates  melting  at  148 — 149°  ;  at  this  temperature 
carbon  dioxide  is  evolved  and  the  pyrimidine  derivative  formed. 

6  Chloro-  2  -  ethyl  thiol  -  5-ethylpyri  inidine,  C8H1VN2C1S,  boils  at 
160 — 163°  under  24  mm.  pressure  and  is  readily  converted  into  the 
con  es  ponding  oxy-derivative.  6  -  A  mino- 2-ethylthiol-5-ethylpyrimidine, 
C8H  13Ns8,  obtained  bv  the  action  of  alcoholic  ammonia  on  the  chloro- 
derivative  at  130  — 140°,  crystallises  from  a  mixture  of  benzene  and 
light  petroleum  in  prisms  melting  at  74 — 76°. 

2  :  Q-Dioxy-5-ethylpyrimidine  (5-ethyluracil),  C  _ CH^ ^ E t,  is 

obtained  by  boiling  the  oxyethylthiol  ethyl  derivative  with  hydrobromic 
acid  ;  it  crystallises  in  microscopic  prisms  melting  and  decomposing  at 
about  300°.  One  gram  dissolves  in  625  of  water  at  25°.  5-Ethyl¬ 
cytosine  hydrobromide,  CgHgONg,  HBr,  obtained  by  boiling  the  amino- 
ethylthiohthyl  derivative  with  hydrobromic  acid,  crystallises  in  large 
prisms  and  melts  and  decomposes  at  284 — 286°.  5-Ethylcytosine, 


crystallises  in  slender,  anhydrous  prisms,  melts  and  decomposes  at 
282 — 283°  and  dissolves  in  about  75  parts  of  water  at  25°.  It  yields 
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precipitates  with  mercuric  chloride,  phosphotungstic  acid  aud  potassium 
bismuthoiodide.  Th6  plat Lnichlor ide,  ( C0 II  9ON3)2, 1I2  P  tC  1 6 , 2  H  20,  dis¬ 
solves  readily  iu'hot  water,  the  hydrochloride,  C6H90N3,HC1,  crystallises 
in  flat  prisms  and  melts  at  238 — 240°.  The  nitrate  decomposes  at 
170 — 172°,  and  the  pier  ate  at  277 — 278°.  Mixtures  of  basic  hydro¬ 
bromides  have  been  obtained. 

2  : 6-Dichloropyrimidine  (Gabriel,  Abstr.,  1905,  i,  482)  may  be 
obtained  by  heating  2-thiouracil  (Wheeler  and  Bristol,  ibid.,  i,  483) 
with  phosphorus  pentachloride.  J.  J.  S. 

Preparation  of  2-Arylimino-5  :  5-dialkylbarbituric  Acids 
Farbwerke  vorm.  Meister,  Lucius,  and  Pruning  (D.  Ll.-P.  172979). — 
It  has  been  found  that  the  esters  of  the  dialkylmalonic  acids  will  con¬ 
dense  with  arylguanidines  under  the  influence  of  alkali  alkyloxides  in 
methyl-alcoholic  solution,  but  not  in  ethyl  alcohol. 

2 -  Phenylimino-5  :  5 -diethylbarbituric  acid,  produced  by  condensing 
phenylguanidine  nitrate  and  ethyl  diethylmalonate  with  sodium 
methoxide  in  methyl-alcoholic  solution,  crystallises  from  acetic  acid 
and  melts  at  249°. 

2'Phenylimino- 5  :  5 -dimethylbarbituric  acid,  prepared  in  a  similar 
way  from  methyl  dimethylmalonate,  crystallises  from  alcohol  in  well- 
defined  needles  and  melts  at  249 — 250°.  2-p-Tolylimino-5  :  5-diethyl- 
barbituric  acid  crystallises  in  needles  and  melts  at  239 — 240°.  2-o -Tolyl- 
imino-5  :  5-diethylbarbiluric  acid  and  2-p-chlorophenylimino -5  :  5- 
diethyl barbituric  acid  melt  at  230°  and  276 — 277°  respectively.  These 
arylimino-derivatives,  when  hydrolysed  with  dilute  acids,  furnish  the 
aromatic  amine  and  the  dialkylbarbituric  acid.  G.  T.  M. 

Preparation  of  Imino-5  : 5-dialkylbarbituric  Acids.  Emanuel 
Merck  (D.B..-P.  172980.  Compare  Abstr.,  1905,  i,  179). — The  irnino- 
dialkylbarbituric  acids  have  already  been  obtained  by  condensing  carb¬ 
amide  with  the  esters  of  cyanodialkylacetic  acid  in  the  presence  of 
metallic  alkyloxides.  It  is  now  found  that  the  acyl  derivatives  of 
carbamide  maybe  employed  in  this  condensation,  the  condensing  agent 
being  sodium  alkyloxide,  sodamide,  or  even  metallic  sodium. 

The  sodium  derivative,  CO<C^^^^jj^CEb2,  ^-imino-2  :  6- 

dioxy-5  : 5-diethylpyrimidine  is  obtained  by  condensing  acetylcarb- 
amide  with  ethyl  cyanodiethylacetate  in  boiling  alcoholic  sodium 
ethoxide ;  the  free  pyrimidine  is  set  free  by  acids.  This  condensation 
may  also  be  effected  by  adding  the  cyanodialkylacetate  to  an  intimate 
mixture  of  acetylcarbamide  and  sodamide  suspended  in  xylene;  the 
reagents  are  cooled  at  first,  but  finally  heated  at  120°.  After  removing 
the  xylene,  the  product,  on  treatment  with  water,  yields  the  sodium 
derivative  of  the  iminodioxydialkylpyrimidine.  G.  T.  M. 

Preparation  of  5  : 5- Dialkylbarbituric  Acids.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  173241). — The  4-imino  6-oxy- 
2-thio-5  :  5-dialkylpyrimidines,  when  treated  with  an  oxidising  agent, 
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lose  their  imino-group  and  sulphur  atom,  which  are  replaced  by  oxygen, 
so  that  a  5  : 5-dialkylbarbituric  acid  is  produced.  It  is  now  shown 
that  this  substitution  may  be  effected  simply  by  boiling  the  thio- 
compound  with  an  acid  ;  the  change  occurs  in  two  stages,  the  imino- 
group  being  first  removed,  and  then  by  further  action  the  sulphur 
is  eliminated.  Fuming  hydrochloric  40  per  cent,  sulphuric  or  70  per 
cent,  acetic  acid  may  be  used  for  this  purpose,  and  in  this  way 
4-imino-6-oxy-2-thio-5 : 5-dimethylpyrimidine  and  its  diethyl-  and 
dipropyl-homologues  may  be  transformed  into  dimethyl-,  diethyl-,  and 
dipropyl-barbituric  acids  respectively.  G.  T.  M. 

Quinazolines.  XVI.  Synthesis  of  6-Nitro-4-keto-2-methyl- 
dihydroquinazolines  from  5-Nitroacetylanfchranil  and  Primary 
Amines.  Marston  T.  Bogert  and  Ellen  P.  Cook  (./.  Amer.  Ghem. 
Soc.,  1906,  28,  1449 — 1454.  Compare  this  vol.,  i,  712,  and  earlier 

NAc 

abstracts.) — 5-Nitroacetylanlhranil,  N02*C6H3<^  >  ,  obtained  by  the 

action  of  acetic  anhydride  on  5-nitro-acetylanthranilic  acid,  crystallises 
in  colourless  needles  and  melts  at  161 — 162°  (corr.).  By  the  action  of 
dilute  aqueous  ammonia,  it  is  converted  into  6  nitro-4-keto-2-methyl- 
dihydroquinazoline  (6-nitro-4-oxy-2-methylquinazoline),  described  by 
Dehoff  (Abstr.,  1891,  84)  and  by  Thieme  (Abstr.,  1891,  917).  When 
the  anthranil  is  warmed  with  methylamine,  it  is  converted  into 
6-nitro-4-keto-2 : 3-dimethyldihydroquinazoline  (Dehoff  and  Thieme, 
loc.  cit.). 

Q-Nitro-4:-keto-2-methyl-3-ethyldihydroquinazoline, 
CH-CH=C*N=C  Me 
C(N02)-CH:c-co-NEt’ 

obtained  by  the  action  of  ethylamine  on  5-nitroacetylanthranil,  or  by 
the  action  of  ethyl  iodide  on  the  sodium  derivative  of  the  methyl - 
quinazoline,  crystallises  from  alcohol  in  needles  and  melts  at  166° 
(corr.). 

§-Nitro-A-keto-3-phenyl-2-methyldihydroquinazoline, 

CH-CH==C-N— C  Me 
C(N0.2)-CH:C*CO-NPh’ 

separates  from  glacial  acetic  acid  in  small,  pale  yellow  crystals,  melts 
at  219 — 220°  (corr.),  and  is  sparingly  soluble  in  alcohol. 
%-Nitro-‘iamino-A-keto~2-methyldihi/droquinazoline, 

C  H  •  CH^=C  *N=:C  Me 

c(no2)-ch  :c-co-n-nh2’ 

obtained  by  heating  5-nitroacetylanthranil  with  hydrazine  hydrate 
in  50  per  cent,  aqueous  solution,  crystallises  in  colourless  needles,  melts 
at  208 — 209°  (corr.),  and  is  readily  soluble  in  dilute  alcohol.  It 
crystallises  from  glacial  acetic  acid  with  about  2/5  mol.  of  acetic  acid. 

6  :  G-Dinitro-i  :  A' -diketo-2  :  2' -dimethylte,trahy dr odiquinazolyl , 

?=°Me>N.N<CMe:1? 
n<vc6h3-co^  N»— c.tL-No; 
obtained  in  small  yield  by  heating  5-nitroacetylanthranil  (2  mols.) 
with  hydiazine  hydrate  (1  mol.)  in  50  per  cent,  solution,  separates 
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from  glacial  acetic  acid  in  small  crystals  containing  1  mol.  of  the 
solvent,  and  melts  and  darkens  at  281 — 286°.  E.  G. 

Preparation  of  5  -  Hydroxynaphthabenzaldehydine  -  7  -  sul- 
phonic  Acid  and  its  Diamino-derivative.  Leopold  Cassella 
it  Co.  (D.R.-P.  172981). — 1  : 2-2Taphthylenediamine  condenses  with 
2  molecular  proportions  of  benzaldehyde  to  form  naphthabenzaldehydine 
(Abstr.,  1906,  i,  536),  but  the  reaction  does  not  take  place  very  readily. 
If,  however,  a  hydroxysulphonic  acid  of  the  diamine  is  employed,  the 
condensation  is  easily  effected  even  in  aqueous  solutions. 

5-Hydroxynaphthabenzaldehydine-l -sulphonic  acid, 

CPh!N 

CH2Ph-N - C10H4(OH)-SO3H’ 

separates  completely  when  benzaldehyde  is  added  to  5 : 6-diamino- 
a-naphthol-3-sulphonic  acid  suspended  in  water,  the  mixture  being 
stirred  and  heated  until  all  the  diamino-acid  has  disappeared.  It  is  a 
yellow  powder  which  forms  a  sodium  salt  crystallising  in  leaflets. 

3'  :  b'-Diamino-b-hydroxynaphthabenzaldehydine-l -sulphonic  acid  is 
obtained  directly  by  substituting  m-aminobenzaldehyde  for  benz¬ 
aldehyde  in  the  foregoing  condensation,  or  is  obtained  by  reducing  the 
corresponding  nitro  compound  obtained  by  using  m-nitrobeuzildehyde 
in  the  condensation.  On  diazotising  this  diamine,  a  yellow  bis-diazo- 
compound  is  produced  which  develops  a  red  coloration  with  sodium 
carbonate  solution.  G.  T.  M. 

Molecular  Weight  of  Indigotin.  Wilhelm  Yaubel  ( Ber .,  1906, 
39,  3587—3588.  Compare  Abstr.,  1901,  i,  714;  1902,  i,  110).— On 
recalculating  the  molecular  weight  of  indigotin  as  determined  cryoscopi- 
cally  in  phenol  ( loc .  cit.),  with  the  aid  of  a  correction  for  the  maximum 
solubility  of  indigotin  in  the  solvent,  but  with  omission  of  that 
previously  employed  for  the  supposed  absorption  of  water,  the  author 
finds  his  results  to  be  entirely  in  agreement  with  those  of  Beckmann 
and  Gabel  (this  vol.,  i,  900).  G.  Y. 

Pyramidone  Hydrochloride  and  Hydrobromide.  Charles 
Astre  and  P.  Aubouy  [Bull.  Soc.  chim.,  1906,  [iii],  35,  856—858).— 
Pyramidone  hydrochloride,  obtained  by  mixing  a  solution  of  hydrogen 
chloride  in  ether  with  the  base  dissolved  in  the  same  solvent,  forms 
microscopic,  colourless,  prismatic  crystals,  melts  at  143 — 144°,  and  is 
very  hygroscopic,  forming  a  syrupy  acid  liquid.  The  hydrobromide, 
similarly  obtained,  occurs  in  colourless,  microscopic  lamellae,  melts 
at  170 — 171°,  and  is  very  deliquescent,  forming  an  acid  liquid. 

T.  A.  H. 

s-  and  as-Phenosafranines.  Philippe  Barbier  and  Paul  Sisley 
(Bull.  Soc.  chim.,  1906,  [iii],  35,  858 — 868.  Compare  this  vol.,  i,  51). 
— s-Phenosafranine  can  be  diazotised  much  more  rapidly  than  as-pheno- 
safranine,  and  when  an  aqueous  solution  of  its  hydrochloride  is  shaken 
with  chloroform,  the  latter  does  not  become  coloured  as  it  does  when 
a  solution  of  as-phenosafranine  hydrochloride  is  similarly  treated. 
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These  differences  in  behaviour  may  be  used  to  distinguish  the  two 
dyes. 

The  characters  and  solubilities  of  the  nitrates  and  oxalates,  and 
of  the  hydrates  formed  by  the  hydrochlorides  and  sulphates  of  the 
two  isomerides,  and  the  conditions  under  which  these  salts  may  be 
obtained  are  described  in  detail  in  the  original.  T.  A.  H. 


Azophenols.  Bichard  Willstatter  and  Max  Benz  (Ber.,  1906, 
39,  3492 — 3503.  Compare  this  vol.,  i,  997). — This  paper  contains 
the  results  of  experiments  devised  to  elucidate  a  curious  case  of  isomer¬ 
ism  among  the  azophenols.  The  ynazophenol  obtained  by  reducing 
ynbenzoquinoneazine  differs  from  the  substance  prepared  by  the 
ordinary  methods  in  its  colour  in  the  crystalline  and  powdered  con¬ 
dition,  in  its  behaviour  towards  moist  air,  and  in  its  solubility  in  cold 
benzene.  The  new  modification  is  denoted  by  the  affix  (a)  and  the 
older  form  by  (( 3 ).  It  seems  probable  that  these  a-  and  (3-compounds 
are  geometrical  isomerides.  p-Azophenol  (a)  most  conveniently  pre¬ 
pared  by  fusing  yj-nitrophenol  with  potassium  hydroxide,  crystallises  in 
a  mono-hydrated  form  from  ether  or  alcohol  forming  pale  brown,  or 
amber-yellow  plates  with  blue  reflex.  The  solubility  of  the  hydrated 
form  in  benzene  at  17°  is  1  in  10,800;  the  anhydrous  form  separates 
from  this  solvent  in  cruciform  aggregates  of  greenish-brown  crystals. 
The  powdered  a-compound  assumes  a  dark  yellow  colour  which  be¬ 
comes  green  on  heating.  Both  hydrated  and  anhydrous  forms  melt 
and  decompose  at  215°.  A  glacial  acetic  acid  solution  of  hydrogen 
bromide  furnishes  blue  crystals  of  the  hydrobromide ,  C12H10N2,HBr. 

p -Azophenol  (/?),  prepared  by  reducing  jo-benzoquinoneazine  with 
phenylhydrazine  in  benzene  solution,  forms  dark  red,  and  reddish-brown 
leaflets  with  a  blue  reflex ;  when  powdered  it  is  brownish-red  with  a 
blue  tinge,  and  at  110 — 140°  it  assumes  a  brick-red  colour.  The 
solubility  of  the  /3  compound  in  benzene  at  17°  is  1  in  1500.  On  heat¬ 
ing  a  portion  of  the  /3-compound  under  reduced  pressure  a  small  yield 
of  the  green  pulverulent  anhydrous  a-modification  is  obtained.  The 
a-compound  is  partially  converted  into  the  /^-modification  by  heating 
with  moist  ether.  The  two  isomerides  behave  similarly  towards  dry 
ammonia  gas.  yielding  anhydrous  diammonium  salts,  which  completely 
dissociate  in  the  air  or  in  the  desiccator  ;  they  are  oxidised  with  equal 
readiness  by  silver  oxide,  and  are  equally  stable  towards  phenylhydr¬ 
azine,  with  which  they  each  combine  to  form  a  crystal  Usable  salt, 
Cl2Hi0O2N2,C6H8N2. 

o-Azophenol,  when  prepared  by  the  potash  fusion  method  from 
o-nitrophenol  is  accompanied  by  a  by-product,  triphenodioxazine, 

The  o-azo-compound  takes  up  1  mol.  of  ammonia  to  form  a  coffee- 
brown  ammonium  salt ;  if,  however,  it  has  been  previously  melted  or 
distilled  in  a  vacuum,  it  does  not  show  any  tendency  to  combine  with 
dry  ammonia,  but  regains  the  power  on  recrystallisation  or  exposure  to 
an  atmosphere  of  damp  ammonia,  m- Azophenol,  which  combines  with 
a  proportion  varying  between  1  and  2  mols.  of  ammonia,  does  not  react 
in  ethereal  solution  with  silver  oxide.  G.  T.  M, 
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Derivatives  of  5-Azoeugenol  and  the  Constitution  of  the 
so-called  o-Hydroxy  azo-compounds.  Giuseppe  Oddo  and  Ernesto 
Puxeddu  ( Gazzetta ,  1906,  36,  ii,  1 — 48.  Compare  Abstr.,  1905,  i,  492, 
this  vol.,  i,  774). — After  reviewing  the  present  state  of  knowledge  of  the 
hydroxyazo-compounds,  the  properties  of  the  following  azo-compounds 
derived  from  eugenol  are  discussed  at  some  length.  The  principal  con¬ 
clusions  arrived  at  are  as  follows. 

All  the  azoeugenols  are  nearly  insoluble  in  cold  0-5  per  cent,  aqueous 
sodium  hydroxide,  but  dissolve  much  more  readily  in  the  same  liquid  at 
100°.  No  change  in  the  boiling  point  of  the  sodium  hydroxide  solution 
occurs  on  adding  successive  quantities  of  the  azo-compound ;  this 
behaviour,  which  is  also  shown  by  phenol  and  a-naphthol,  is  held  to 
prove  that  the  azoeugenols  yield  true  sodium  salts,  which  are  dissociated 
to  almost  the  same  extent  as  sodium  hydroxide.  On  cooling  the 
solutions,  the  sodium  salts  undergo  hydrolysis  to  the  extent  of  about 
58 — 92  per  cent.,  depending  on  their  structure,  the  original  azoeugeuol 
separating  in  crystals.  No  simple  connexion  can  be  traced  between 
the  degree  of  hydrolysis  of  the  salts  and  their  solubility.  The  hydrolysis 
is  held  to  show  that  the  azoeugenols  are  pseudo-acids,  giving  salts  only 
in  virtue  of  a  molecular  change ;  they  do  not  redden  litmus  or  com¬ 
bine  with  ammonia  in  dry  benzene.  From  their  chemical  behaviour 
the  free  azoeugenols  appear  to  be  neither  hydrazom-s  nor  carbonyl 
compounds.  When  boiled  with  acids  or  alkalis  they  do  not  undergo 
hydrolysis  to  form  a  corresponding  quinone  ;  and  ah  hough  they 
interact  vigorously  with  phenylhydrazine  at  110°  the  product  is  never 
a  dihydrazone,  but  always  aminoeugenol  formed  by  reduction.  Such  a 
reducing  action  is  not  observed  when  ordinary  aromatic  phenyl- 
hydrazones  are  heated  with  phenylhydrazine.  With  hydroxylamine 
the  azoeugenols  fail  to  interact. 

The  behaviour  of  the  azoeugenols  when  treated  wit  h  sodium  ethoxide 
and  subsequently  with  ethyl  iodide  in  alcoholic  solution,  depends  on  the 
nature  of  the  aromatic  radicle  attached  to  the  azo-group.  o-Toluene- 
azoeugenol,  a«-m-xyleneazoeugenol,  and  p-xyleneazoeugenol  do  not  form 
ethers  ;  these  sub>tances  coutain  a  methyl  radicle  in  the  ortho-position 
relatively  to  the  azo-group.  Benzeneazoeugenol,  m-tolueneazoeugenol, 
and  p-bromobenzeneazoeugenol,  give  unstable  ethers  which  are  at  once 
hydrolysed  at  the  ordinary  temperature  by  0’5  per  cent,  aqueous  sodium 
hydroxide.  Azoeugenols  containing  negative  elements  or  radicles  in 
any  position  (with  the  exception  of  p-bromobenzeneazoeugenol)  give 
well-defined  ethers,  which  are  hydi’olysed  only  by  warm  sodium 
hydroxide.  The  ethers  differ  entirely  from  the  parent  azoeugenols  in 
their  behaviour  with  phenylhydrazine;  no  action  occurs  at  110°  and 
very  little  at  170 — 180°.  In  no  case  is  aminoeugenol  ethyl  ether 
formed.  The  ethyl  ethers  of  the  azoeugenols  appear  to  have  the 

structure,  ge|^-CH,  of  true  oxygen  ethers. 

The  acetyl  derivatives  of  the  azoeugenols  are  in  all  cases  easily 
prepared,  and  are  decomposed  only  slowly  by  boiling  aqueous  sodium 
hydroxide.  Like  the  parent  azoeugenols  they  interact  readily  with 
phenylhydrazine  at  110 — 120°,  undergoing  reduction  to  aminoeugenol  ; 
acetylaminoeugenol  is  never  formed.  The  acetyl  derivatives  thus  differ 
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entirely  from  the  ethyl  ethers,  and  cannot  have  an  analogous  structure  ; 
the  behaviour  with  phenylhydrazine  is  moreover  held  to  exclude  the 

structure  NRAc*]Sr:C<C^g.Q^^je^CH.  The  structure 

NRAc-N-UICH - OCoH, 

ii  1 1  3  5 

OC:C(OMe)-CH  ’ 

however,  is  advocated  as  explaining  the  properties  of  the  acetyl 
derivatives. 

The  parent  hydroxyazo-compounds  are  considered  to  correspond  in 
structure  neither  with  the  alkyl  ethers  nor  with  the  acetyl  derivatives. 
H  0— C:C(OMe)-C 

The  formula,  |  ||  ,  is  attributed  to  the  free 

R-N - N--C:CH - OC8H6 

hydroxyazo-compounds,  it  being  assumed  that  an  ordinary  single  bond 
can,  in  certain  cases,  be  divided  between  two  neighbouring  elements, 
as  indicated  by  the  sign  -<  in  the  formula.  These  compounds  are 
termed  mesohydric  and  names  such  as  benzenemesohydrazoeugenol  for 
benzeneazoeugenol,  are  given  to  them. 

o -Tolueneazoeugenol  ( o-toluenemesohydrazoeugenol ),  prepared  from  the 
o-diazotoluene  chloride  and  sodium  eugenoxide  (compare  Abstr.,  1905, 
i,  492),  crystallises  from  alcohol  in  dark  red,  prismatic  needles,  melts 
at  92 — 93°,  and  gives  an  acetyl  derivative, 

C6H4Me-NAc-N-C:  Cti - C-C3H5 

0‘C:C(0Me)-CH  ’ 

which  crystallises  from  light  petroleum  in  small,  lustrous  needles,  melts 
at  72 — 73°,  and  is  reduced  by  tin  and  hydrochloric  acid  to  amino- 
eugenol. 

m -Tolueneazoeugenol  forms  small,  dark  red  plates,  and  melts  at 
79 — 80° ;  the  acetyl  derivative  forms  orange-red  needles  and  melts  at 
81°  ;  m -tolueneazoeugenol  ethyl  ether  was  "obtained  only  as  an  oil. 

p- Tolueneazoeugenol  forms  rosettes  of  dark  red  needles,  melts  at 
102 — 103°,  and  gives  an  acetyl  derivative  which  crystallises  in  carmine 
needles  and  melts  at  110 — 112°;  p- tolueneazoeugenol  ethyl  ether  crystal¬ 
lises  from  dilute  alcohol  in  red  prisms  or  pyramids  and  melts  at  55°. 

as-m- Xyleneazoeugenol,  prepared  from  diazotised  as-m-xylidine,  forms 
red  needles  and  melts  at  108°;  the  acetyl  derivative  forms  orange-red 
needles  and  melts  at  104 — 105°. 

p- Xyleneazoeugenol ,  prepared  from  p-xylidine,  forms  reddish-brown 
crystals  and  melts  at  97°;  the  acetyl  derivative  melts  at  88°. 

o-Nitrobenztneazoeugenol,  prepared  from  diazotised  o-nitroaniline, 
crystallises  in  lustrous,  brown  spangles  or  needles,  melts  at  143°,  and 
gives  an  acetyl  derivative  which  forms  dark  red  needles  and  melts  at 
124°;  o -nilrobenzeneazoeugeiiol  ethyl  ether  forms  orange-red  plates  and 
melts  at  72 — 73°.  m -Nitrobeneazoeugenol  crystallises  from  alcohol  in 
needles,  melts  at  106 — 107°,  and  gives  an  acetyl  derivative  which  forms 
orange-red  crystals  and  melts  at  112°;  the  ethyl  ether  crystallises  from 
alcohol  in  reddish-orange  scales  and  melts  at  86°. 

fn-Bromobenzeneazoeugenol  ( loc .  cit.)  melts  at  100°,  not  at  96°,  as 
previously  stated  ;  its  ethyl  ether  crystallises  from  alcohol  in  flattened, 
orange-red  prisms  and  melts  at  100 — 101°.  p -Chlorobenzeneazoeugtnol 
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forms  rusty -red  needles,  melts  at  117°,  and  gives  an  acetyl  derivative 
which  crystallises  in  reddish-yellow  needles  and  melts  at  113°. 
j )-Chlorobenzeneazoeugenol  ethyl  ether  crystallises  in  silky,  reddish-yellow 
needles  and  melts  at  65°.  p -Bromobenzeneazoeugenol  forms  dark-red 
prisms  and  melts  at  123 — 124°;  the  acetyl  derivative  forms  orange 
prisms  and  melts  at  123°.  2:4 -Dichlorobenzeneazoeugenol,  prepared 
from  2  : 4-dichloroaniline,  forms  rust-coloured  crystals  and  melts  at 
130°;  the  acetyl  derivative  forms  reddish-brown  needles  and  melts  at 
156°.  W.  A.  D. 

Action  of  Sulphurous  Acid  on  Diazo-m-toluene  Chloride  and 
Sulphate,  Julius  Troger  and  F.  Schaub  {Arch.  Pharm.,  1906,  244, 
302 — 307.  Compare  this  vol.,  i,  120). — In  order  to  obtain  the  sul¬ 
phonic  acid,  C14H1603N4S,  or  Cg^Me'NIN’C^HgMe’NH'NH'SOgH, 
in  the  pure  state,  the  crude  acid  resulting  from  the  action  of  sulphur 
dioxide  on  an  aqueous  diazo-?n-toluene  salt  should  be  extracted  with 
boiling  water  and  then  dried  in  a  vacuum  until  constant  in  weight. 
Yellow  to  brown  potassium,  sodium,  ammonium,  aniline,  \s-toluidine, 
and  p -xylidine  salts  were  prepared  by  adding  the  acid  to  concentrated 
solutions  of  the  acetates  of  the  bases,  adding  so  much  water  in  the  first 
three  cases,  or  alcohol  in  the  last  three,  that  the  precipitate  dissolves 
on  heating,  filtering  the  solution,  and  allowing  it  to  crystallise  ;  the 
last  three  salts  melt  and  decompose  at  151 — 152°,  154°,  and  165° 
respectively.  C.  F.  B. 

Action  of  Sulphurous  Acid  on  Diazobenzene  Sulphate. 
Julius  Troger  and  M.  Franke  {Arch.  Pharm.,  1906,  244,  307 — 312. 
Compare  this  vol.,  i,  120). — In  presence  of  a  large  amount  of  sulphuric 
acid  a  diazo-sulphite  is  formed ;  when  relatively  less  sulphuric  acid  is 
present,  the  sulphonic  acid  C19H1203N4S,  or 

NPh:N-C6H4-NH-NH-S03H 

is  the  product ;  in  the  presence  of  still  more  water,  sulphazide, 
NHPlrNH>S02Ph,  is  produced. 

The  crude  sulphonic  acid  was  obtained  by  diazotising  a  solution  of 
15  grams  of  aniline  in  300 — 500  grams  of  water  and  50  grams  of  con¬ 
centrated  sulphuric  acid,  and  passing  sulphur  dioxide  into  the  diazo¬ 
solution,  kept  well  cooled.  It  was  purified  by  adding  it  to  a  solution 
of  ammonium  acetate,  diluting  with  so  much  water  that  the  precipitate 
dissolved  on  heating,  filtering  the  solution  while  hot,  acidifying  with 
dilute  sulphuric  acid,  and  allowing  it  to  cool.  The  yellow  to  brown 
ammonium,  aniline,  p-toluidine,  and  p- xylidine  salts  were  prepared  in 
the  way  described  in  the  preceding  abstract ;  the  last  three  melt  and 
decompose  at  about  165°,  172°,  and  177°  respectively.  C.  F.  B. 

Probable  Constitutional  Formula  of  the  Sulphonic  Acid, 
C14Hlfi03N4S,  formed  by  the  Action  of  S02  on  Diazo  m-toluene. 
Julius  Troger,  G.  Warnecke,  and  F.  Schaub  {Arch.  Pharm.,  1906,  244, 
312 — 325.  Compare  this  vol.  i,  120, 'and  preceding  abstracts). — The 
acid  has  the  character  of  a  hydrazine  derivative, 

CcH4Me-N:N-CfiH3Me-NH*NH-S03H. 

Ammoniacal  silver  and  copper  solutions  convert  it,  and  mercuric  oxide 
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converts  its  potassium  salt,  into  the  silver ,  ammonium,  and  potassium 
salts  respectively  of  an  acid  containing  two  atoms  of  hydrogen  less  in 
the  molecule,  C6H4Me*N;N'C6H3Me,NIN,S03H  ;  this  acid  was  only 
obtained  as  a  syrup,  which  was  converted  into  the  sodium  salt. 

When  the  first  sulphonic  acid  is  treated  with  an  aromatic  aldehyde, 
C!f)H4X*CHO,  in  glacial  acetic  acid,  or  in  alcohol  containing  a  little 
sulphuric  or  acetic  acid,  the  sulphonic  group  is  eliminated  and  a  blue 
or  green  sulphate  is  obtained,  from  which  ammonia  liberates  a  red  or 
brown  base.  The  latter  substance  may  be  a  hydrazone, 
C6H4Me-N:N-Cf)H3Me*NH-N:CH*C6H4X  ; 
or  it  may  have  been  produced  by  the  condensation  of  two  molecules  of 
the  hydrazine  with  one  of  the  aldehyde  (C14H15N4)2CH*C6H4X,  as  in 
the  case  of  salicylaldehyde  already  described.  The  investigation  of 
these  substances  is  difficult  j  both  of  them  may  be  formed  at  the  same 
time,  and  the  conditions  favouring  the  formation  of  each  have  not  yet 
been  ascertained.  Benzaldehyde  and  salicylaldehyde,  (X  =  H,OH),  form 
both  a  hydrazone ,  melting  in  the  former  case  at  159 — 160°,  and  a  tri- 
molecular  condensation  product ,  melting  in  the  latter  case  at  130° ; 
m-  and  jo-nitrobenzaldehydes,  (X  =  N02)  form  only  liydrazones,  which 
melt  at  177°  and  160 — 161°  respectively ;  and  cinnamaldehyde, 
forms  only  a  ttrmolecular  condensation  product  melting  at  124°. 
m-Bromobenzaldehyde  yields  a  base  melting  at  137°  of  which  the 
constitution  has  not  yet  been  elucidated.  C.  F.  B. 

Probable  Constitutional  Formula  of  the  Sulphonic  Acid, 
C12H1203N4S,  formed  by  the  Action  of  S02  on  a  Diazobenzene 
Salt.  Julius  Troger,  H.  Berlin,  and  M.  Franke  (Arch.  Pharm., 
1906,  244,  326 — 335.  Compare  this  vol.,  i,  120,  and  the  preceding 
abstracts). — The  acid  has  the  character  of  a  hydrazine  derivative, 
C6H5'N’.N,C6H4*NH,NH,S03H.  Ammoniaeal  silver  and  copper  solu¬ 
tions  convert  it  respectively  into  the  silver  and  ammonium  salts  of 
an  acid  containing  two  atoms  of  hydrogen  less  in  the  molecule, 

c6h5-n:n-c6h4-n:n-so3h. 

The  first  acid  coudenses,  when  suspended  in  glacial  acetic  acid  and 
treated  with  aromatic  aldehydes,  C6H4X*CHO,  to  yellow  or  red 
hydrazones,  CgHg’N.'N'CgH^NH’NiCH’UgH^ ;  these  have  the  char¬ 
acter  of  mono-acid  bases,  and  unite  with  the  sulphuric  acid  (pro¬ 
duced  by  the  elimination  of  the  sulphonic  group)  to  form  a  blue  or 
green  sulphate,  which  is  decomposed  'more  or  less  by  hot  water,  com¬ 
pletely  by  ammonia.  No  products  were  obtained  that  proceeded  from 
the  condensation  of  two  molecules  of  the  hydrazinesulphonic  acid  with 
one  of  the  aldehyde.  Hydrazones  were  obtained  with  benzaldehyde, 
m-  and  /(-nitrobenzaldehydes,  salicylaldehyde,  anisaldehyde, 

(X  =  H,  N02,  N02,  OH,  OMe), 

and  cinnamaldehyde  ;  they  melt  at  168‘5 — 169°,  198 — 199°,  173°, 
206°,  132°,  and  167°  respectively.  C.  F.  B. 

Condensation  of  the  Three  Nitroanilines  with  p-N itrosobenz- 
aldehyde.  Frederick  J.  Alway  and  Ross  A  Gortner  ( Amer .  Chem.  J., 
1906,  36,  510 — 515). — The  ease  with  which  the  nitroaniline3  condense 
with  jo-nitrosobenzaldehyde  varies  with  their  basicity  ;  thus,  m-nitro- 
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aniline  condenses  readily,  jo-nitroaniline  less  readily,  and  o-nitroaniline 
so  feebly  that  the  condensation  product  could  not  be  isolated. 

The  m-nitroanil  of  m-nitrobenzene-  jy-ctzobenzaldehyde, 

no./C6h4*n2-c6h4;ch:n-c6h4-no2. 

obtained  by  the  condensation  of  m-nitroaniline  with  m-nitrosobenzalde- 
hyde,  forms  brick-red,  granular  masses,  melts  at  239  5°  (corr.),  is 
readily  soluble  in  nitrobenzene  and  sparingly  so  in  alcohol  or  glacial 
acetic  acid,  and  by  prolonged  treatment  with  hot,  dilute  hydrochloric  acid 
is  resolved  into  m-nitrobenzene-j9-azobenzaldehyde  and  m-nitroaniline. 
m-Nitrobenzene-\)-azobenzaldehyde  cr3Tstallises  in  minute,  red  needles, 
melts  at  135°  (corr.)  and  is  very  soluble  in  alcohol,  glacial  acetic  acid, 
or  nitrobenzene  ;  the  substance  previously  described  under  this  name 
(Abstr.,  1904,  i,  953)  contained  a  large  proportion  of  the  m-nitroanil. 
The  phenylhydrazone  of  m-nitrobenzene-jo-azobenzaldehyde  crystallises 
in  dark  red,  rectangular  plates  and  melts  at  213"5°  (corr.).  The  oxime 
separates  from  dilute  alcohol  in  yellow  crystals  and  melts  at  116° 
(corr.).  The  anil  forms  small  yellow  crystals,  and  melts  at  132°  (corr.). 

The  p -nitroanil  of  ip-nitrobenzene-ip-azobenzaldehyde  crystallises  in 
small  red  needles,  melts  at  237 — 238  5° (corr.),  and  is  sparingly  soluble 
in  alcohol  but  readily  so  in  hot  acetic  acid,  p- Nitrobenzene  p-azobenz- 
aldehyde  crystallises  in  long,  red  plates,  melts  at  221 — 222°  (corr.),  and 
is  very  soluble  in  hot  benzene,  glacial  acetic  acid,  nitrobenzene,  or 
amyl  alcohol.  The  anil  forms  stellate  groups  of  orange-coloured 
needles,  melts  at  152°  (corr.),  and  is  insoluble  in  alcohol.  The  oxime 
is  a  ye'low  solid  which  does  not  melt  below  290°.  E.  G. 

Reduction  of  Azo-derivatives  of  Aromatic  Hydroxy-acids  by 
Phenylhydrazine.  Ernesto  Poxedpu  ( Gazzetta ,  1906,  36,  ii, 
305 — 3 1 3 ) . — Benzeneazo-o-thymotic  acid, 

N,Ph-C<^!^<g^”)>C-OH, 

prepared  by  the  action  of  diazobenzene  sulphate  on  o-thymotic  acid  dis¬ 
solved  in  sodium  hydroxide  solution,  crystallises  from  alcohol  or  benz¬ 
ene  in  orange-yellow,  prismatic  needles  melting  at  185 — 195°,  and 
dissolves  in  the  more  common  organic  solvents.  It  gives  an  intensely 
reddish-brown  coloration  with  ferric  chloride,  dissolves  in  concentrated 
sulphuric  acid  to  a  cherry-red,  in  concentrated  hydrochloric  acid  to  a 
straw-yellow  liquid,  and  in  alkali  solutions  to  a  blood-red  liquid. 
When  it  is  reduced  by  means  of  phenylhydrazine,  the  N2Ph  group  is 
doubtless  replaced  by  NH2,  but  the  compound  thus  formed  loses  carbon 
dioxide,  giving  the  corresponding  aminothymol  melting  at  178°. 

The  reduction  of  benzeneazo-m-hydroxybenzoic  acid  by  means  of 
phenylhydrazine  proceeds  with  explosive  violence,  and  yields  6-amino- 
3-hydroxybenzoic  acid. 

o-Tolueneazo-m-hydroxybenzoic  acid,  C14H]203N.2,  crystallises  from 
alcohol  in  yellow,  prismatic  needles  melting  at  240°,  and  dissolves 
readily  in  the  more  common  organic  solvents.  It  is  completely  insoluble 
in  dilute  acids,  but  dissolves  in  concentrated  acids,  giving,  with  nitric 
acid,  a  deep  red  colour,  disappearing  on  heating,  and  with  sulphuric 
acid  an  intense  blackish -brown  liquid.  Reduction  with  phenylhydrazine 
yields  6-amino-3-hydroxy benzoic  acid, 
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\>-Tolueneazo-m-hydroxybenzoic  acid ,  C14TT1203N2,  crystallises  from 
alcohol  or  a  mixture  of  alcohol  and  benzene  in  shining,  prismatic 
needles,  and  melts  and  decomposes  at  233°.  It  dissolves  in  organic 
solvents,  in  dilute  alkali  solutions,  and  in  concentrated  acids,  being 
reprecipitated  from  the  last-named  by  addition  of  water.  Its  reduc¬ 
tion  by  means  of  phenylhydrazine  proceeds  explosively,  and  yields 
6-amino-3-hydroxybenzoic  acid. 

m-Chlorobenzeneazo-m-hydroxybenzoic  acid,  C13H903N2C1,  crystallises 
from  alcohol  in  orange-red,  prismatic  needles  melting  at  225 — 227°, 
and  is  soluble  in  concentrated  acids,  dilute  alkali  solutions,  or  organic 
solvents.  Its  reduction  with  phenylhydrazine  takes  place  with  ex¬ 
plosive  violence  and  yields  6-amino-3-hydroxybenzoic  acid. 

Y>-Chlorobenzeneazo-m-hydroxybenzoic  acid  crystallises  from  alcohol  in 
orange -yellow,  prismatic  needles  melting  and  decomposing  at  235 — 236° 
and  is  soluble  in  organic  solvents,  concentrated  acids,  or  dilute  alkali 
solutions.  When  reduced  with  phenylhydrazine,  it  gives  6-amino- 
3-hydroxybenzoic  acid.  T.  H.  P. 


The  Oxidation  of  Benzidine.  Richard  Willstatter  and 
Ludwig  Kalb  ( Ber .,  1906,  39,  3474 — 3482). — This  investigation  was 
undertaken  with  the  object  of  ascertaining  the  nature  of  a  yellow, 
crystalline  oxidation  product  of  benzidine,  obtained  by  oxidising  the 
diamine  with  silver  oxide  or  lead  peroxide  in  inert  solvents.  This 
object  has  been  attained  by  preparing  the  substance  synthetically  from 
4-nitro-4'-aminodiphenyl,  the  acetyl  derivative  of  which  crystallises  in 
prisms  and  melts  at  240°. 

4  : 4-Diamino-4' :  4'-azodiphenyl,  N2(C6H4*C6H4‘NH2)2,  obtained  by 
reducing  4-nitro-4'-aminodiphenyl  with  zinc  dust  and  alcoholic  sodium 
hydroxide,  corresponds  in  every  respect  with  the  product  of  the  oxida¬ 
tion  of  benzidine  (Abstr.,  1905,  i,  361);  it  crystallises  in  microscopic, 
yellowish-red  needles,  melts  at  287°,  and  develops  a  characteristic 
blood-red  coloration  with  concentrated  sulphuric  acid.  The  salts  of 
this  base  with  the  mineral  acids  are  insoluble  in  water ;  the  mono- 
hydrochloride,  C24H20N4,HC1,  consists  of  small,  brown  prisms;  the 
dihydrochloride,  C24H20N4,2HCJ,  is  amorphous. 

s-Diacetyl-4: :  i-diaminoA' :  4' -azodiphenyl,  produced  from  the  diamine 
by  the  action  of  acetic  anhydride,  melts  indefinitely  and  decomposes 
at  373°. 

Tetra-azo-azodiphenyl  chloride,  N2(CsH4*CtfH4*N2Cl)2,2H20,  is  pro¬ 
duced  most  readily  by  diazotising  the  corresponding  diamine  with  a 
large  excess  of  hydrochloric  acid  (1  per  cent.)  and  aqueous  sodium 
nitrite  (10  per  cent.),  when  the  salt  is  precipitated  from  the  clear 
solution  thus  obtained  by  the  addition  of  concentrated  hydrochloric 
acid.  The  chloride,  which  consists  of  prismatic  crystals  having  a 
violet  reflex,  gives  an  orange-red  streak ;  it  is  moderately  stable  in 
air,  and  decomposes  violently  at  about  95°.  The  tetra-azo  sulphate 
and  nitrate  are  both  crystalline,  the  latter  being  exceptionally  insoluble  ; 
the  platinichlomde,  C2tH16N0PtCljJj(  H20,  is  an  insoluble,  yellow,  floccu- 
lent  precipitate.  G.  T.  M. 
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Action  of  Diazo-compounds  on  a-Hydroxynaphthoic  Acids. 

Eugene  Grandmougin  ( Ber. ,  1906j  39,  3609 — 3611.  Compare  Nietzki 
and  Guitermann,  Abstr.,  1887,  732 ;  Reverdin  and  De  la  Harpe, 
Abstr.,  1893,  i,  478). — The  action  of  diazobenzene  chloride  on 
l-hydroxy-2-naphthoic  acid  in  alkaline  solution,  leads  to  the  formation 
of  dibenzeneazo-a-naphthol  (Noelting  and  Grandmougin,  Abstr.,  1891, 
1076),  which  is  formed  also  by  the  action  of  diazobenzene  chloride  on 
benzeneazo-l-hydroxy-2-naphthoic  acid. 

The  reduction  of  benzeneazo-l-hydroxy-2-naphthoic  acid  by  means  of 
sodium  hyposulphite  in  aqueous  alcoholic  solution  (compare  this  vol.,  i, 
716)  leads  to  the  formation  of  aniline  and  4-amino-l-hydroxy-2-naph- 
thoic  acid  (Nietzki  and  Guitermann,  loc.  cit.),  which  crystallises 
in  slender,  colourless  needles,  forms  a  crystalline  hydrochloride,  and 
yields  4-amino-a-naphthol  when  heated  in  a  current  of  hydrogen 
chloride,  or  naphthaquinone  when  treated  with  nitrous  acid.  Aniline 
and  3  :  4-diamino-a-naphthol  are  obtained  by  reduction  of  dibenzeneazo- 
a-naphthol  by  means  of  sodium  hyposulphite.  G.  Y. 

Quinoneazines.  By  Richard  Willstatter  and  Max  Benz  (Ber., 
1906,  39,  3482 — 3491). — 4  :  4'-Dihydroxydiphenyl  and  4  :  4'-dihydroxy- 
stilbene  resemble  catechol  in  being  oxidised  to  quinonoid  substances  by 
silver  oxide  or  lead  peroxide,  but  4  :  4'-dihydroxydiphenylmethane  does 
not  exhibit  this  behaviour.  Hence  it  appears  that  the  ethylene  linking 
•CHICH*  does  not  sever  completely  the  quinonoid  relationship  between 
the  two  benzene  nuclei,  whereas  this  connexion  is  quite  annulled  by 
the  interposition  of  the  methylene  group.  It  is  now  shown  that  the 
azo-group  is  analogous  to  the  ethylene  group,  the  p-azophenols  under¬ 
going  the  characteristic  oxidation. 

p-j Benzoquinoneazine,  OIOt5H4!N,NIC(5H4IO,  prepared  by  shaking  an 
ethereal  solution  of  jp-azophenol  with  silver  oxide  and  fused  sodium 
sulphate,  crystallises  from  organic  solvents  either  in  dark  oraDge-red 
prisms  or  needles  or  in  dark  yellow,  rhombohedral  leaflets  or  plates  ; 
both  modifications  have  a  blue  reflex.  When  treated  in  dry  ethereal 
solution  with  concentrated  sulphuric  acid  the  quinoneazine  yields  p-azo- 
phenol  and  an  easily  decomposable  base  ;  sulphurous  acid  or  preferably 
phenylhydrazine  reduces  the  quinoneazine  to  an  azophenol  which  is  not 
identical  with  ordinary  £>-azophenol. 

The  quinhydrone ,  C24H1804N4,  of  p-benzoquinoneazine  separates  in 
bluish-black  needles  with  a  bronze  reflex  on  mixing  ethereal  solutions 
of  j9-azophenol  and  the  quinoneazine  ;  it  melts  at  181  — 182°  and  under¬ 
goes  dissociation  in  alcoholic  solution. 

4  :  4'-Dihydroxystilbene  when  oxidised  with  lead  peroxide  or  potass¬ 
ium  ferricyanide  gives  rise  to  stilbenequinone,  which  is  again  reduced 
by  phenylhydrazine  to  the  original  dihydroxy-compound. 

yy-Acetylaminodiazoaminobenzene,  C^^NH-N^C^H^NHAc,  the  in¬ 
termediate  product  of  the  interaction  of  diazoacetanilide  and  aniline, 
crystallises  in  orange-yellow,  acicular  prisms  and  melts  and  decomposes 
at  150—152°. 

p-Aminodiazoaminobenzene,  C6H5,NH*N2,C6H4‘NE2,  obtained  by 
hydrolysing  the  foregoing  compound  with  sodium  ethoxide,  crystallises 
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from  dilute  alcohol  in  brownish-yellow  needles  decomposing  at  157°. 
Azoaniline,  which  is  produced  together  with  a  preponderating  amount 
of  aminoazobenzene  by  warming  the  foregoing  diazoamine  with  aniline 
and  aniline  hydrochloride,  does  not  undergo  the  quinonoid  oxidation  on 
treatment  with  silver  oxide  or  lead  peroxide.  G.  T.  M. 

Ash-free  Egg  Albumin.  R.  W.  Rosenkrantz  {J.  Russ.  Pkys. 
Chem.  Soc.,  1906,  38,  i,  2  —  3). — Crystals  of  egg-albumin  obtained  by  a 
modification  of  the  Hofmeister-Krieger  process,  are  crystallised  6  to  10 
times.  They  are  then  dissolved,  dialysed,  evaporated  in  a  vacuum  and 
again  dialysed.  Preparations  so  obtained  give  no  ash  on  ignition,  and 
do  not  contain  recognisable  quantities  of  ammonium  sulphate.  Z.  K. 

Complexes  of  Pure  Albumin.  Andre  Mayer  ( Compt .  rend., 
1906,  143,  515 — 516). — Pure  ovalbumin,  obtained  from  white  of  egg 
by  diluting  with  water,  filtering  the  precipitated  globulins,  recovering 
the  albumin  by  prolonged  dialysis,  and  repeating  the  processes  several 
times,  has  a  specific  electrolytic  conductivity  of  1  *  1 0  - 5,  is  not  coagulated 
by  heat,  but  forms  soluble  complexes  with  acids,  (HC1,  HN03,  H2S04), 
bases  (NaOH,  KOH),  or  salts  [NaCI,  KC1,  MgCl2,  CaCl2,  (NH4)2,S04, 
MgS04,  Na2S04,  K2S04].  The  amount  of  electrolyte  absorbed  by  a 
definite  quantity  of  ovalbumin,  to  raise  the  electrolytic  conductivity 
from  1*10~5  to  1  *10 _ 4  varies  with  the  nature  of  the  electrolyte,  being 
greater  in  the  case  of  the  acids  than  the  bases  or  univalent  salts,  and 
greater  in  the  case  of  the  univalent  than  the  bivalent  salts. 
Ovalbumin  forms  insoluble  complexes  with  salts  of  the  heavy  metals 
or  positive  colloids,  which  are  soluble  in  dilute  solutions  of  electro¬ 
lytes  and  for  this  purpose  A/160,  HC1 ;  A/140,  NaOH;  or  A/30, 
NaCI  are  equivalent;  from  the  solution  a  precipitate  is  foimed  l»y 
dilution  or  by  dialysis,  and  the  solution  is  coagulated  by  heating,  the 
temperature  at  which  coagulation  occurs  varying  with  the  nature  of 
the  electrolyte  used  as  the  solvent.  Thus  a  solution  of  an  albumin- 
zinc  salt  coagulated  at  56°,  60°,  or  86°,  according  as  it  had  been  dis¬ 
solved  in  hydrochloric  acid,  sodium  chloride,  or  potassium  hydroxide 
respectively.  In  respect  of  all  these  properties,  the  insoluble  albumin 
complexes  closely  resemble  the  globulins,  which  may  be  regarded  as 
complexes  of  pure  albumin.  M.  A.  W. 

Distinction  between  Serum-albumin  and  Myo  albumin. 
Joseph  de  Rey-Pailhade  ( Bull.  Soc.  chim.,  1906,  [iii],  35, 
1030 — 1031.  Compare  Abstr.,  1904,  i,  837  ;  1905,  i,  728). — Aqueous 
extracts  of  the  muscle  of  the  cow,  calf,  horse,  or  turkey,  and  of 
whiting,  evolve  hydrogen  sulphide  on  addition  of  sulphur,  and  this 
property  is  also  exhibited  by  the  coagulated  albumins  obtained  by 
heating  these  extracts.  The  insoluble  white  residue,  left  after 
repeatedly  washing  horse-muscle  with  water,  is  almost  inactive 
towards  sulphur,  and  appears  to  behave  as  an  inactive  reserve  for  the 
more  active  and  soluble  myo-albumin.  The  latter  is  rendered  inactive 
by  contact  with  sulphur  for  several  days,  and  the  eoagulum  obtained 
from  this  is  similarly  inactive  towards  sulphur.  An  analogous  non- 
philothionic  mjo-albumin  may  be  obtained  by  extracting  the  uterus  of 
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the  sheep  with  dilute  alcohol ;  the  fresh  tissue  furnishes  traces  of 
hydrogen  sulphide  with  sulphur,  but  the  coagulum  obtained  by  heating 
the  alcoholic  extract  gives  none.  T.  A.  H. 

Philothionic  Hydrogen.  Joseph  de  Rey-Pailhade  (Bull.  Soc. 
chim.,  1906,  [iii],  35,  1031 — 1033.  Compare  preceding  abstract  and 
Heffter  and  Hausmann,  Abstr.,  1904,  i,  461). — The  philothionic 
hydrogen  of  myo-albumin  is  not  destroyed  after  15  days’  exposure 
to  air  at  the  atmospheric  temperature,  whereas  it  is  much  more  rapidly 
removed  by  sulphur  (see  preceding  abstract).  In  this  connexion  it  is 
pointed*  out  that  hydrogen  and  sulphur  combine  at  250°,  whereas 
hydrogen  and  oxygen  do  not  unite  below  350°,  and  it  is  suggested  that 
whilst  philothion  seems  to  be  capable  of  effecting  the  same  chemical 
change  as  is  induced  by  an  increase  in  temperature  of  about  250°,  its 
activity  is  insufficient  to  cause  a  combination  which  requires  an 
increase  of  350°.  T.  A.  H. 

Monoamino-acids  of  the  Crystalline  Proteid  from  Pumpkin 
Seeds.  Emil  Abderhalden  and  Oscar  Bkrghausen  (Zeit.  physiol. 
Chern.,  1906,  49, 15 — -20). — The  substances  obtained  from  the  cleavage 
of  edestin  (vitellin)  by  means  of  dilute  sulphuric  acid  were  :  glycine, 
0  08;  alanine,  present;  aminovaleric  acid,  07;  leucine,  4*7 ;  proline, 
1*7;  glutamic  acid,  13  4  ;  aspartic  acid,  4*5  ;  phenylalanine,  2  6;  and 
tyrosine,  1  4  per  cent.  W.  D.  H. 

Optical  Rotation  of  Gliadin  in  Certain  Organic  Solvents. 

W.  E.  Mathewson  (J.  Amer.  Chem.  Soc.,  1906,  28,  1482 — 1485. 
Compare  this  vol.,  i,  545). — The  specific  rotatory  powers  of  solutions 
of  gliadin  in  methyl,  ethyl,  propyl,  and  benzyl  alcohols,  phenol,  j»-cresol, 
and  glacial  acetic  acid  have  been  determined,  and  the  results  are 
tabulated.  The  gliadin  was  prepared  from  wheat-flour,  and  the 
experiments  were  made  in  connexion  with  an  investigation  which  is  in 
progress  with  a  view  to  the  improvement  of  the  methods  of  flour 
analysis.  E.  G. 

Iodospongin.  Preliminary  Note.  L.  Scott  (Chem.  Ctnir.,  1906, 
ii,  1133;  from  Biochem.  Zeit.,  1906,  1,  367). — The  non-digestible 
residue  of  sponge  substance  can  be  rendered  soluble  by  treatment  with 
concentrated  sulphuric  acid.  The  product  is  then  digested  with 
pancreatic  juice  until  it  no  longer  gives  the  biuret  reaction.  After 
separating  the  diamino-aeids,  an  organic  compound,  rich  in  iodine,  is 
obtained,  which  is  purified  from  monoamino-acids  by  the  fractional 
crystallisation  of  its  copper  salt.  P.  H. 

The  Rendering  Insoluble  of  Gelatin  by  Formaldehyde. 

Auguste  Lumiere,  Louis  Lumiere,  and  Alphonse  Seyewetz  (Bull.  Soc. 
chim.,  1906,  [iii],  35,  872 — 879.  Compare  this  vol.,  i,  614,  915). — 
When  gelatin  is  soaked  in  a  solution  of  formaldehyde,  the  insoluble 
product  formed  contains  from  4  to  4 ’8  per  cent,  of  the  aldehyde.  The 
rapidity  with  which  the  formaldehyde  is  absorbed  under  these 
conditions  increases  with  the  concentration  of  the  solution,  but  is  not 
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sensibly  influenced  by  increase  of  temperature.  Gaseous  formaldehyde 
is  absorbed  more  slowly  by  gelatin,  but  the  product  ultimately  formed 
is  similar  to  that  obtained  in  the  first  case.  The  precipitate  produced 
by  mixing  solutions  of  gelatin  and  formaldehyde  contains  unaltered 
gelatin. 

Gelatin  rendered  insoluble  by  formaldehyde  is  slowly  decomposed  by 
hot  water,  and  the  formaldehyde  may  be  completely  eliminated  by  this 
means.  The  same  decomposition  is  brought  about  by  macerating  the 
product  in  cold,  dilute  hydrochloric  acid,  and  this  method  was  used  for 
the  liberation  and  ultimate  estimation  of  the  formaldehyde  by 
Seyewetz  and  Gibello’s  process  (Abstr.,  1904,  ii,  521).  The  form¬ 
aldehyde  is  also  gradually  liberated  from  the  insoluble  product  when 
the  latter  is  heated  at  110°.  From  these  results  it  is  concluded  that 
when  gelatin  is  treated  with  formaldehyde,  an  additive  product  rather 
than  a  true  compound  is  formed.  T.  A.  II. 

Intramolecular  Absorption  of  Water  in  the  Tryptic  Digestion 
of  Proteid.  Paul  Hari  (PJliiger’s  Archiv ,  1906,  115,  52 — 63). — 
Elementary  analysis  shows  that  the  products  (peptone)  of  the  action  of 
trypsin  on  proteids  contain  more  oxygen  and  more  hydrogen  than 
the  original  material.  This  is  attributed  to  the  intramolecular  absorp¬ 
tion  of  water.  W.  D.  H. 

Tryptophan.  Carl  Neuberg  ( Chem .  Centr.,  1906,  ii,  892 ;  from 
Chcirite  Ann.,  30). — The  author  suggests  the  following  modification  of 
Hopkins  and  Cole’s  method  of  preparing  tryptophan.  In  the  second 
precipitation  with  mercuric  sulphate  the  first  portions,  consisting 
almost  entirely  of  cystine  and  mercury-cysteine,  should  be  rejected  ;  the 
filtrate  is  then  treated  with  hydrogen  sulphide,  and  after  boiling  off 
the  excess  of  the  latter,  an  excess  of  lead  carbonate  is  added  (100  grams 
of  lead  carbonate  per  kilogram  of  casein).  The  whole  is  then  warmed 
on  a  water-bath  for  half  an  hour,  ammonia  is  added  until  the  solution 
smells  faintly,  and  the  heating  is  continued  for  a  quarter  of  an  hour 
more.  The  dissolved  lead  is  then  precipitated  by  means  of  hydrogen 
sulphide  and  the  solution  is  evaporated ;  perfectly  pure,  white 
tryptophan  separates  out  in  a  yield  of  7 — 8  grams  per  kilogram  of 
well-digested  casein.  P.  H. 

Myelin  Bodies.  J.  G.  An  ami  and  L.  Aschoff  ( Proc .  Roy.  Roc., 
1906,  78  B,  359 — 368). — The  term  myelin  was  originally  applied  by 
Virchow  to  a  constituent  of  the  white  substance  of  nerves  which  swells 
up  with  water,  and  develops  curious  forms  with  a  double  contour. 
Myelin  bodies  have  since  then  been  described  in  many  situations  in 
cell  protoplasm  under  both  physiological  and  pathological  conditions. 
Many  soaps  exhibit  the  same  phenomena.  The  globules  formed  are 
doubly  refracting,  and  the  hypothesis  is  advanced  that  they  are  fluid 
sphserocrystals.  With  regard  to  their  chemical  composition  there  is 
still  much  doubt,  but  the  evidence  appears  to  point  to  two  principal 
varieties,  namely,  cholesterol  oleate  and  choline  oleate.  W.  D.  H. 


JOURNAL 


or 

THE  CHEMICAL  SOCIETY. 

ABSTRACTS  OF  CHEMICAL  PAPERS  PUBLISHED  IN 
BRITISH  AND  FOREIGN  JOURNALS. 

PART  II. 


General  and  Physical  Chemistry. 


Molecular  Refraction  and  Dispersion  of  Acetylenic  Com¬ 
pounds.  Charles  Moureu  ( Compt .  rend.,  1905,  141,  892 — 895). — 
The  author  has  measured  the  molecular  refraction  and  dispersion 
of  30  acetylenic  compounds  (compare  Abstr.,  1902,  i,  253,  289  ;  1903, 

i,  312,  698  ;  1904,  i,  285,  286,  650,  811),  and  in  the  original  the  differ¬ 
ences  between  the  observed  values  and  those  calculated  from  the  sum 
of  the  atomic  refractions  are  recorded.  If  M  represents  the  observed 
molecular  refraction  for  the  D  line  of  sodium  and  C  represents  the 
corresponding  calculated  value,  then  the  effect  of  the  acetylenic  link¬ 
ing,  measured  by  M  —C,  is  found  to  be  constant  for  members  of 
a  homologous  series,  but  to  vary  with  different  types  of  compounds, 
increasing  with  the  number  of  negative  groups  in  the  molecule  and 
their  proximity  to  the  acetylenic  linking  ;  thus,  for  heptinene, 

CHs-[CH2]4-C:CH, 

and  octinene,  CH3*[CH2]5-C:CH,  M—C  has  the  minimum  values 
2 ‘338  and  2-301  respectively,  whilst  the  corresponding  value  for 
diphenyldiacetylene,  CPh:C'C:CPh,  is  17’494  (compare  Briihl,  Abstr., 
1894,  ii,  432  ;  Haller  and  Muller,  Abstr.,  1899,  i,  770  ;  ii,  622  ;  1904, 

ii,  221  ;  Muller,  Abstr.,  1902,  i,  354  ;  Muller  and  Bauer,  Abstr.,  1904, 

ii,  705).  M.  A.  W. 
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Luminescence  of  Radium  Bromide.  B.  Walter  and  R.  Pohl 
(Ann.  Fhysik,  1905,  [iv],  18,  406 — 409.  Compare  Sir  William  and 
Lady  Huggins,  Abstr.,  1904,  ii,  4). — The  air  in  the  neighbourhood  of 
radium  bromide  is  found  to  glow  even  at  a  distance  of  several  centi¬ 
metres  from  the  salt.  J.  C.  P. 

The  Doughty  Springs  :  a  Group  of  Radium-bearing  Springs 
in  Colorado.  William  P.  Headden  ( Proc .  Colorado  Sci.  Soc.,  1905, 
8,  1 — 30  ;  six  plates). — At  the  base  of  a  cliff  of  sandstone  and  shale  on 
the  North  Fork  of  the  Gunnison  River,  in  Delta  Co.,  Colorado,  are  a 
number  of  small  springs  of  an  exceptional  type.  The  waters  smell  of 
hydrogen  sulphide,  and  carbon  dioxide  is  also  liberated.  Analyses  of 
the  waters  of  different  springs  show  considerable  variations  in  compo¬ 
sition  :  sodium,  calcium,  barium,  strontium,  &c.,  chlorine,  sulphuric, 
dithionic  acids,  &c.,  are  present.  The  deposits  of  the  different  springs 
also  vary  widely  in  character.  Of  one,  it  consists  mainly  of  ferrous 
sulphide  with  some  manganous  sulphide  and  zinc  sulphide ;  that 
of  another  spring  is  almost  pure  sulphur.  On  the  cliffs  there  are 
efflorescences  of  gypsum,  alums,  alunogen,  and  mirabilite.  The  most 
abundant  deposit  is  an  extensive  bed  of  sinter  which,  near  the  springs, 
consists  of  almost  pure  barium  sulphate,  whilst  farther  away  it 
consists  mainly  of  calcium  carbonate  with  small  amounts  of  barium 
sulphate.  The  baritic  sinter  is  radioactive,  and  from  it  was  obtained 
a  barium  chloride  preparation  which  acts  strongly  on  a  photographic 
plate.  L.  J.  S. 

Chemical  Separation  of  Radioactive  Types  of  Matter  in 
Thorium  Compounds.  Herman  Sciilundt  and  Richard  B. 
Moore  (J.  Physical  Chem.,  1905,  9,  682 — 706). — The  successive 
changes  in  thorium  compounds  may  be  classified  as  thorium  — 
thorium  X  — >-  emanation  — >-  matters  causing  excited  activity  — »-  final 
product,  whilst  the  matters  causing  excited  activity  have  been  further 
divided  into  thorium  A  and  thorium  B,  of  which  the  latter  alone  emits 
rays  (Slater,  Abstr.,  1905,  ii,  368).  The  thorium  X  is  usually 
separated  from  thorium  by  precipitating  the  thorium  as  hydroxide  by 
means  of  ammonia.  The  author  shows  that  the  thorium  may  be  also 
precipitated  as  hydroxide  by  pyridine  or  as  fumarate  by  fumaric  acid. 
In  each  case  the  thorium  X  remains  in  the  filtrate.  The  activity  of 
the  residue  from  the  filtrate  is  greater  than  when  ammonia  is  used  for 
the  separation,  the  precipitate  being  in  a  corresponding  manner  less 
active,  and  it  is  shown  that  this  is  due  to  thorium  A,  which  remains  in 
solution  with  the  thorium  X,  but  which  is  precipitated  when  ammonia 
is  employed  (compare  Abstr.,  1905,  ii,  789).  L.  M.  J. 

Radiation  of  Quinine  Sulphate.  Alfred  Kalahne  (Ann. 
Physik ,  1905,  [iv],  18,  450 — 472). — The  author  confirms  and  supple¬ 
ments  the  results  obtained  by  Le  Bon  (Compt.  rend.,  1900,  130,  891), 
who  showed  that  quinine  sulphate,  when  heated  suddenly  to  tempera¬ 
tures  above  100°,  exhibits  a  faint  luminescence  lasting  for  a  short 
time.  On  cooling,  the  substance  again  becomes  luminous  for  a  short 
time.  The  radiation  during  the  cooling  of  the  quinine  sulphate 
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imparts  conductivity  to  the  surrounding  air  and  has  the  power 
of  penetrating  thin  aluminium  foil  and  glass.  The  cause  of  the 
radiation  is  the  removal  of  water  on  heating  and  the  absorption 
of  water  on  cooling.  When  the  heated  and  dehydrated  sulphate 
is  allowed  to  cool,  water  vapour  being  rigidly  excluded,  neither 
luminescence  nor  ionisation  of  the  surrounding  air  is  observed. 

J.  C.  P. 

Accumulators  of  Material  other  than  Lead.  Karl  Elbs 
(Zeit  Elektrochem.,  1905,  11,  734 — 735). — In  the  Edison- Jungner 
accumulator,  iron  filings  previously  heated  to  redness,  reduced  by 
hydrogen,  and  then  cathodically  polarised,  are  used.  In  a  concen¬ 
trated  solution  of  potassium  hydroxide,  such  iron  acts  as  a  moder¬ 
ately  good  anodic  depolariser ;  it  appears  to  be  oxidised  to  ferrous 
hydroxide,  but  the  oxidation  never  penetrates  much  below  the 
surface.  Hydrogen  is  evolved  even  at  the  beginning  of  the  charging 
period.  The  positive  plate  consists  of  a  mixture  of  nickel  hydroxide 
and  graphite  ;  the  substance  formed  in  charging  is  always  the  nickelic 
hydroxide,  Ni(OH)3,  which  is  reduced  to  nickelous  hydroxide,  Ni(OH)2, 
during  discharge.  The  action  of  the  accumulator  may  therefore  be 
represented  by  the  equation  Fe  +  2Ni(OH)3  ^  Fe(OH)2  + 2Ni(OH)2. 
The  E.M.E.  of  the  cell  is  1-42 — 1*48  volts,  which  sinks  on  discharge  to 
1-35— 1-37  volts.  T.  E. 

Accumulators  of  Material  other  than  Lead.  Grafenberg 
(Zeit.  Elektrochem .,  1905,  11,  736 — 739). — Some  details  of  the  manu¬ 
facture  of  the  Jungner  accumulator  are  given.  A  cell  weighing 
3  kilograms  gives  about  50  watt  hours  under  normal  conditions,  the 
volume  of  the  cell  is  1‘45  litres.  In  charging,  the  E.M.F.  required 
rises  to  nearly  1*8  volts,  whilst  in  discharging  it  falls  to  1  *23  volts.  A 
large  quantity  of  oxygen  and  hydrogen  is  evolved  during  the  charge. 
On  standing,  the  cells  lose  as  much  as  10  per  cent,  of  their  charge  in 
twenty-four  hours.  In  practice,  the  energy  efficiency  is  scarcely  more 
than  40  per  cent.  T.  E. 

The  Specific  Inductive  Capacity  of  Water  and  Benzene. 
F.  Beaulard  (Covipt.  rend.,  1905,  141,  656 — 658). — The  author  dis¬ 
cusses  the  theories  of  dielectrics  of  Poisson  and  Mossotti  and  of 
Faraday.  The  liquids  examined  were  enclosed  in  a  thin  glass 
ellipsoid  and  placed  in  a  Hertzian  field,  obtaining  for  benzene  (con¬ 
taining  traces  of  thiophen)  a  mean  value  of  AT  =  1  *657,  and  for  very 
pure  water  11 '04,  a  number  much  less  than  that  generally  assumed. 
By  substituting  a  quartz  vessel  for  the  glass  ellipsoid,  it  may  be 
possible  to  avoid  the  effects  of  hysteresis.  F.  G.  0.  S. 

Relation  between  Electrolytic  Conduction,  Specific  In¬ 
ductive  Capacity,  and  Chemical  Activity  of  Certain  Liquids 
(with  a  Bibliography  of  Dielectric  Constants).  Joseph  Howard 
Mathews  (J.  Physical  Ghem.,  1905,  9,  641 — 681). — Numerous  ex¬ 
ceptions  to  the  Nernst-Thomson  rule  have  been  recorded  by  various 
observers  (Schlundt,  Abstr.,  1901,  ii,  299;  Kahlenberg,  Abstr.,  1904, 
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ii,  225),  and  the  author  has  therefore  determined  the  conductivity  and 
dielectric  constant  of  a  very  large  number  of  solutions  in  various 
solvents,  and  made  many  redeterminations  of  the  values  obtained  by 
Eggers  (Abstr.,  1904,  ii,  224),  Walden  (Abstr.,  1903,  ii,  408),  and 
others.  A  large  number  of  solutions  in  allylthiocarbimide  and  other 
thiocarbimides  was  examined.  A  few  of  the  acids,  and  iodine,  form 
conducting  solutions  ;  otherwise  the  solutions  in  general  do  not  conduct. 
An  attempt  was  made  to  prepare  and  examine  thiocyanic  acid,  but, 
owing  to  its  extreme  instability  and  rapid  polymerisation,  even  at  low 
temperatures,  no  conductivity  experiments  could  be  made.  The  un¬ 
polymerised  acid,  however,  showed  complete  absorption,  and  the 
dielectric  constant  of  the  polymeride  was  4*9.  In  methyl  and  ethyl 
silicates,  the  solution  of  trichloroacetic  acid  does  not  conduct,  but  it' is 
readily  acted  on  by  metallic  magnesium.  A  number  of  similar  cases 
are  also  recorded.  Thus,  the  solution  of  trichloroacetic  acid  in  nitro¬ 
benzene  (which  has  a  high  dielectric  constant,  34'0),  is  readily  acted 
on  by  zinc,  magnesium,  or  sodium,  and  similar  results  were  obtained 
with  other  acids.  The  idea  that  minute  traces  of  water  cause  many 
abnormal  results  in  conductivity  experiments  is  shown  to  be  erroneous, 
as  an  amount  greatly  in  excess  of  that  present  in  the  ordinary  dried 
sample  of  a  solvent  is  required  before  conductivity  is  given  to  a  non¬ 
conducting  solution. 

A  very  complete  bibliography  of  work  relating  to  dielectric  constants 
is  added  to  the  paper.  L.  M.  J. 

Molecular  Conductivity  of  Phosphoric  Esters.  Paul  Carre 
( Compt .  rend.,  1905,  141,  764 — 766). — The  molecular  conductivities  at 
25°  of  the  mono-phosphoric  esters  of  the  type  OR*PO(OH)2  (compare 
Abstr.,  1905,  i,  814)  have  been  determined  by  Kohlrausch’s  method, 
and  the  results  are  given  in  the  following  table : 
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from  which  it  will  be  seen  that  the  mono-esters  have  a  higher  molecular 
conductivity  than  the  free  acid,  the  value  depending  on  the  number  of 
carbon  atoms  in  K  and  on  its  nature ;  thus,  when  R  represents  homo¬ 
logous  groups,  the  lower  member  of  the  series  has  the  higher  value. 

The  di-esters  of  phosphoric  acid,  OH’PO(OR)2,  are  not  sufficiently 
stable  in  aqueous  solution  to  admit  of  conductivity  determinations, 
but  a  mixture  of  dihydrogen  erythranphosphate,  P0(0H)2*0*C4H?02, 

O'CH'OK 

with  37  per  cent,  of  the  di-ester,  OH*PO^~  )(  ^O,  gave 
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fi  —  232  for  a  dilution  of  1  gram-mol.  in  8  litres,  the  corresponding 
value  for  the  mono-ester  being  212  ;  it  is  probable,  therefore,  that  the 
di-esters  of  phosphoric  acid  have  a  higher  molecular  conductivity  than 
the  mono-esters.  M.  A.  W. 

Numerical  Values  of  Electrode  Potentials.  Robert  Luther 
{Zeit.  Elektrochem.,  1905,  11,  777 — 780). — If  the  potentials  of  two 
electrodes,  B.b  and  C.c,  have  been  measured  against  the  same  electrode, 
A. a  (the  capital  letters  refer  to  the  electrodes,  the  small  letters  to  the 
electrolytes),  it  is  possible  to  calculate  the  E.M.F.  of  the  cell  B.b.a.c.C 
exactly,  and  that  of  the  ceil  B.b.c.C  approximately,  by  neglecting  the 
small  potential  difference  between  the  electrolytes  b  and  c.  On  the 
whole,  the  calomel  electrode  is  preferable  to  the  hydrogen  electrode  as 
the  standard  of  comparison,  because  with  potassium  chloride  the  dif¬ 
fusion  E.M.F.  between  the  electrolytes  can  be  calculated  with  less 
inaccuracy  than  in  any  other  case  ;  it  is  also  more  exactly  repro¬ 
ducible  than  the  hydrogen  electrode.  The  numerical  value  of  an 
electrode  potential  depends  on  the  value  used  for  the  standard 
electrode ;  this  value  is  purely  a  matter  of  convenience ;  the  three 
values  in  use  for  the  calomel  electrode  (0560  volt,  0*283  volt,  and 
zero)  are  all  based  on  more  or  less  hypothetical  grounds. 

The  author  also  proposes  to  use  the  positive  sign  for  all  electrodes 
which  are  positive  to  the  standard  electrode  adopted.  T.  E. 

Numerical  Values  of  Electrode  Potentials.  Friederich 
Kruger  (Zeit.  Elektrochem.,  1905,  11,  780 — 784). — The  importance  of 
the  potential  differences  between  electrolytes  is  insisted  on ;  they 
may  exceed  01  volt  in  extreme  cases.  It  is  better  to  make  them 
small  by  using  the  calomel  electrode  for  neutral  solutions  and  the 
hydrogen  electrode  for  acid  solutions.  The  two  electrodes  are  equally 
accurate,  although  the  calomel  electrode  has  the  advantage  of  being 
independent  of  the  atmospheric  pressure. 

The  great  convenience  of  using  the  potential  of  the  normal  hydrogen 
electrode  as  the  zero  point  of  the  scale  of  potentials  is  that  the  metals 
are  thus  divided  into  two  groups,  the  potentials  of  those  which  are 
precipitated  by  hydrogen  of  atmospheric  pressure  lying  on  one  side 
of  zero  and  the  potentials  of  those  which  set  hydrogen  at  liberty  from 
a  normal  solution  of  hydrogen  ions  on  the  other.  T.  E. 

Electrolysis  with  Alternating  Current.  Max  Le  Blanc 
{Zeit  Elektrochem.,  1905,  11,  705 — 708). — The  experiments  previously 
described  (Abstr.,  1904,  ii,  229)  have  been  extended.  Supposing  that 
an  alternating  current  has  no  specific  action  different  from  that  of  a 
direct  current,  an  unsymmetrical  alternating  current  in  which  one 
impulse  lasts  three  times  as  long  as  the  succeeding  one  in  the  opposite 
direction  should  produce  the  same  result  as  a  direct  current  of  half  the 
strength.  This  was  shown  to  be  the  case  with  copper  electrodes  in  a 
2N  solution  of  copper  sulphate  with  a  current  density  of  0*046  ampere 
per  sq.  cm.  Copper  electrodes  which  have  been  heated  in  the  flame  of 
a  blowpipe  until  fusion  begins,  and  then  quenched  in  alcohol,  show  a 
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smooth,  even  surface.  When  such  electrodes  are  used  under  the  con¬ 
ditions  mentioned  above,  the  one  which  is  the  cathode  during  the  long 
current  impulse  gains  more  than  the  anode  loses.  The  copper  behaves 
as  if  its  valency  was  less  than  two.  This  “  noble  ”  copper  (in  a  normal 
solution  of  copper  sulphate)  gives  a  difference  of  potential  of  13  milli¬ 
volts  against  ordinary  copper. 

As  a  rule,  the  quantity  of  a  metal  which  is  dissolved  by  an  alter¬ 
nating  current  diminishes  regularly  as  the  number  of  alternations  per 
minute  increases.  Brochet  and  Petit  have  noticed,  however,  that  in 
some  cases  the  curve  passes  through  a  maximum.  Nickel  in  4Ar 
potassium  cyanide  solution  gives  such  a  maximum  with  a  current 
density  of  0  2  ampere  per  sq.  cm.,  whilst  with  0-07  ampere  per  sq.  cm. 
it  does  not.  With  direct  current  of  the  higher  density,  nickel  is 
passive,  whilst  with  the  lower  value  it  dissolves  quantitatively.  The 
author  therefore  ascribes  the  increase  of  dissolution  with  increase  of 
frequency  of  the  current  to  a  diminution  of  the  passivity ;  the 
subsequent  diminution  of  the  quantity  of  dissolved  metal  with  still 
higher  frequencies  is  explained  as  before  (Abstr.,  1904,  ii,  229). 

T.  E. 

Oxidation  of  Nitrogen  in  the  High  Tension  Flame. 
Johannes  Brode  (Zeit.  Elektrochem .,  1905,  11,  752 — 754). — In  the 
flame  produced  by  a  high  tension  electric  discharge  in  air,  three  zones 
can  be  distinguished.  The  introduction  of  a  non-conductor  into  the 
two  upper  zones  does  not  affect  the  current  flowing ;  this  is  not  so  for 
the  lowest  zone  which,  therefore,  is  the  path  of  the  discharge  and  the 
hottest  part  of  the  flame.  The  temperature  cannot  be  measured 
directly,  but  it  is  possible  to  get  from  the  flame  gases  containing 
8  per  cent,  of  nitric  oxide,  which,  according  to  Nernst’s  measurements, 
would  indicate  a  temperature  of  at  least  3700°.  Gas  drawn  off  through 
a  cold  platinum  capillary  tube  from  the  uppermost  zone  of  the  flame 
contains  more  nitric  oxide  than  gas  taken  from  the  space  surrounding 
the  flame,  from  which  it  appears  that  the  decomposition  of  nitric  oxide  is 
the  reaction  occurring  in  the  upper  zone.  The  middle  zone  cannot  be 
examined  directly,  since  a  cold  object  deflects  it.  The  discharge  in 
nitrogen  or  hydrogen,  however,  corresponds  entirely  with  the  lowest 
zone  of  the  air  flame.  In  oxygen,  the  two  lower  zones  are  present ;  it 
is  probable,  thus,  that  the  middle  zone  of  the  air  flame  is  due  to  the 
decomposition  of  ozone.  The  formation  of  ozone  in  the  flame  discharge 
in  oxygen  was  shown  by  producing  the  discharge  in  a  water-cooled 
quartz  tube  through  which  a  current  of  pure  oxygen  passed.  Oxygen 
flowing  through  a  parallel  quartz  tube  contained  no  ozone,  showing 
that,  in  this  case,  ultra-violet  light  was  not  the  cause  of  the  formation 
of  ozone.  T.  E. 

Glow  Discharge  in  the  Halogens,  Chlorine,  Bromine,  and 
Iodine.  W.  Matthies  (Ann.  Physik,  1905,  [iv],  18,  473 — 494. 
Compare  Abstr.,  1905,  ii,  793). — The  normal  potential  fall  at  a 
platinum  cathode  increases  with  the  molecular  weight  of  the  halogen  ; 
the  mean  values  are  :  in  chlorine  295  volts,  in  bromine  335  volts,  in 
iodine  377  volts.  The  differences  between  the  potential  falls  in  the 
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halogens  and  in  the  corresponding  mercury  haloids  are  nearly  equal  for 
the  three  cases.  J .  C.  P. 

The  Specific  Heat  of  Copper  Sulphate  Solutions.  P.  "V  aillant 
( Compt .  rend.,  1905,  141,  658 — 660). — Joule’s  method  was  employed, 
using  a  Berthelot  calorimeter,  the  spiral  being  replaced  by  an 
incandescent  electric  lamp.  The  method  consists  in  finding  the 
number  of  joules  required  to  raise  the  liquid  through  a  definite 
interval.  This  method  gives  negative  values  for  the  specific  heat  of 
the  molecule  CuS04  (as  obtained  by  Thomsen  and  Marignac),  but  for 
the  molecule  CuS04,5H20  the  specific  heat  at  first  increases  rapidly 
with  the  concentration  and  then  passes  through  a  maximum. 

This  is  explained  by  the  increase  of  the  molecular  volume  of  the 
substance  with  its  dilution  and  by  electrolytic  dissociation  which  sets 
free  the  water  of  hydration,  and  by  the  formation  of  a  hydrate  with 
less  than  5H90  in  very  concentrated  solutions. 

The  calculated  specific  heat  of  CuS04,5H20  is  0’2832.  F.  G.  0.  S. 

Kinetics  of  Extreme  States  of  Aggregation.  Emil  Bose 
(Zeit.  Elektrochem.,  1905,11,  742 — 744). — The  passage  of  heat  between 
two  plates  separated  by  a  very  dilute  gas  is  considered  for  the  case 
that  the  distance  between  the  plates  is  small  compared  with  the  mean 
free  path  of  the  gas  molecules.  An  expression  is  also  given  for  the 
friction  between  the  gas  and  a  solid. 

Assuming  that  in  dilute  gases  the  gas  molecules  strike  the  vibrating 
molecules  of  the  solid  wall  so  that  their  average  velocity  is  unchanged, 
the  mean  velocity  of  the  molecules  of  the  solid  may  be  calculated. 
The  period  of  vibration  calculated  from  the  index  of  refraction  makes 
it  possible  then  to  calculate  the  amplitude  of  the  solid  molecules. 
The  numerical  results  obtained  show  that  the  amplitude  is  always 
considerably  less  than  the  mean  distance  between  the  molecules,  and 
that  for  different  substances  the  amplitudes  change  in  the  same  way 
as  the  coefficients  of  expansion.  T.  E. 

Determination  of  the  Critical  Point  of  Hydrogen.  Karl 

Olszewski  (Bull.  Acad.  Sci.  Cracow,  1905,  399 — 406.  Compare 
Abstr.,  1896,  ii,  9  j  1902,  ii,  444). — An  historical  account  of  the 
determination  of  the  critical  point  of  hydrogen,  and  a  claim  for  priority 
as  against  Wroblewski.  G.  Y. 

Expansion  of  Hydrogen.  August  W.  Witkowski  (Bull.  Acad. 
Sci.  Cracow,  1905,  305 — 338.  Compare  Wroblewski,  Abstr.,  1887, 
563). — If  the  temperature  of  a  gas  is  altered  from  0°  to  6°,  the 
pressure  remaining  constant,  the  change  in  volume  is  expressed  by  the 
equation  v  =  rj0(l  +  apg$)(p0vjp),  in  which  r]0  is  a  function  of  the 
pressure  and  ape  of  the  pressure  and  the  temperature  6.  The  author 
has  determined  the  coefficient  of  expansion  a  for  hydrogen,  for  tem¬ 
peratures  between  100°  and  -  212°,  and  for  pressures  not  exceeding 
60  atmospheres.  Two  glass  vessels  of  volumes  s0  and  s  are  filled  with 
hydrogen  under  the  pressure  p  \  the  temperature  of  the  one  is  main- 
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tained  at  0°,  whilst  the  other  is  heated  or  cooled  to  6°.  Thus,  there 
are  obtained  the  expressions  M0  =PS0Itj0  and  M  =  psf-rjQ(l  +  apg$),  from 
which  follow  aPQ  =  M0sfMs(fi  -1/0  and  r)9  =  r]0(l  +  apS9).  The  tempera¬ 
tures  were  determined  by  means  of  a  hydrogen  thermometer.  As  the 
compressib  lity  of  hydrogen  does  not  follow  Boyle’s  law  exactly,  the 
pressure,  instead  of  p'  =  M0ls0,  is  p  =  M0r}0/s0  —  rj0p,  with  p=p'  +  A. 
The  value  of  A  at  0°  varies  from  0-001  for  a  pressure  of  2  atmos¬ 
pheres  co  2-331  for  60  atmospheres,  whilst  that  of  rj0  varies  from 
1-U000  at  1  atmosphere  to  1-0373  at  60  atmospheres  pressure. 

The  results  of  the  determinations  of  the  coefficient  of  expansion  a 
are  plotted  as  isobars  with  the  values  of  a  as  ordinates  and  the  tem¬ 
peratures  as  abscissae,  and  as  isothermal  lines  with  the  pressures  as 
abscissae.  Fora  pressure  of  60  atmospheres  at  —212°,  a  =  0-00384, 
diminishing  to  0"00368  at  — 150°  and  0-003557  at  100° ;  as  the 
pressure  diminishes,  the  isobars  are  flattened,  that  for  10  atmospheres 
approaching  a  straight  line,  with  a  =  0-00371  at  —212°,  0*003668  at 
-  150°,  and  0-003645  at  100°. 

The  isothermals  radiate  in  straight  lines  from  a  point  at  about 
a  =  0-00367  under  1  atmosphere  pressure  to  a  =  0’003841  for  -212°, 
and  0‘003558  for  100°  under  60  atmospheres  pressure. 

The  value  of  rje  in  the  equation  = 1?0(  1  +  ap90)  is  calculated  from 
the  coefficient  of  expansion,  and  found  to  rise  with  the  temperature 
and,  above  -  183°,  with  the  pressure,  the  maximum  value  being  T4064 
at  100°  under  60  atmospheres  pressure.  The  compressibility  curves 
drawn  from  the  values  of  tj  at  -183°,  -190°,  -  205°,  and  -212°, 
have  the  minima  0*3270  under  32  atmospheres,  0-2970  under  43"5 
atmospheres,  0  2273  under  55  atmospheres,  and  0-1926  under  54-8 
atmospheres  pressure  respectively  (compare  Wroblewski,  loc.  cit.). 

Tables  are  given  of  the  pressure  of  hydrogen  at  densities  5 — 60 
and  of  the  value  of  A  =  jp0[l  +  (0-0036612  +  O"OOOOOO984/v)0]  —p  at 
temperatures  100°  to  -212°. 

The  author’s  results  are  expressed  .  finally  in  the  characteristic 
equation  for  hydrogen,  pv  =  (0"999384  +  0'0006154/v  +  0'000000706/t;2) 
[1  +  (0-036612  +  O-OOOOOO984/v)0]-J(0)-m(0)/«.  G.  Y. 

Determination  of  Melting  Points  in  Capillary  Tubes.  Rudolf 
Wegscheider  ( Chern .  Zeit.,  1905,  29,  1224 — 1225). — It  is  pointed  out 
that  the  determination  of  melting  points  in  capillary  tubes  hardly 
ever  gives  a  sharp  melting  point,  but  rather  a  temperature  interval 
within  which  the  substance  melts,  inasmuch  as  the  thermometer 
nearly  always  records  a  higher  temperature  at  the  moment  that  the 
substance  has  completely  fused  than  it  did  when  the  substance  began 
to  melt ;  this  is  probably  due  to  the  fact  that  the  substance  at  the 
centre  of  the  tube  is  at  a  lower  temperature  than  the  surrounding 
portions  ;  a  second  reason  is  probably  to  be  found  in  the  fact  of 
the  substance  not  being  absolutely  pure.  In  the  case  of  substances 
which  decompose  at  or  below  their  melting  points,  it  is  desirable  to 
raise  the  temperature  as  rapidly  as  possible  or  to  introduce  the 
substance  into  a  melting-point  bath  heated  previously,  otherwise  the 
melting  point  observed  is,  in  reality,  that  of  a  mixture  of  the  substance 
with  its  decomposition  products.  In  all  such  cases  it  is  desirable  to 
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record  the  exact  conditions  under  which  the  melting  point  was  deter¬ 
mined.  P.  H. 

Boiling  Points  of  Aqueous  Solutions.  S.  M.  Johnston  ( Proc . 
Roy.  Soc.  Edin.,  1905,  25,  952 — 966). — The  author  has  observed  that 
in  boiling  point  determinations,  the  boiling  point  of  the  solvent  can  be 
raised  or  lowered  within  the  range  of  some  hundredths  of  a  degree  by 
increasing  or  decreasing  the  strength  of  the  source  of  heat,  but  that 
a  solution  in  the  same  circumstances  takes  up  a  definite  unvary¬ 
ing  temperature.  It  is  hence  seen  that  determinations  of  molecular 
weight  are  obtained  with  greater  accuracy  by  finding  the  boiling-point 
elevation  by  adding  salt  to  a  solution  and  not  to  the  solvent.  The 
experimental  results  show  a  far  greater  constancy  for  the  elevation 
constant  when  this  is  done.  L.  M.  J. 

Vapour  Pressure  of  some  Solids.  Eilhard  Wiedemann,  K. 
Stelzner,  and  G.  Niederschulte  ( Verhandl .  Deut.  Phys.  Ges.,  1905, 
7,  159 — 162). — The  ;■ vapour  pressure  was  determined  over  a  wide 
range  of  temperature  for  mercuric  chloride,  bromide,  and  iodide, 
mercurous  chloride  and  iodine.  The  values  at  low  temperatures  were 
determined  by  the  loss  of  weight  in  an  air  current ;  at  high 
temperatures,  pressure  and  temperature  were  read  during  sublimation 
of  the  solid.  Tables  of  the  results  are  given  ;  the  author  states  that  the 
values  by  the  two  methods  agreed  well,  but  does  not  indicate  in  the 
tables  what  values  were  obtained  by  both  methods.  It  is  seen  that 
the  vapour  pressure  of  the  mercury  haloids  decreases  with  increasing 
molecular  weight,  although  the  values  for  mercuric  chloride  and 
bromide  are  almost  identical  up  to  about  230°.  L.  M.  J. 

Vapour  Pressure  of  Mercury  and  Sodium.  A.  Gebhardt 
( Verhandl .  Deut.  Phys.  Ges.,  1905,  8,  184 — 188). — The  values  obtained 
for  the  vapour  pressure  by  the  dynamical  method  are  in  close  agree¬ 
ment  with  those  obtained  by  Ramsay  and  Young  and  by  Hertz. 

The  method  was  also  used  for  sodium,  a  boiling  vessel  of  porcelain 
being  employed  and  temperatures  being  read  by  a  platinum — 
platinum-rhodium  thermoelement.  The  values  obtained  are  : 


380°  . 

500°  . 

.  8-6 

mm. 

410°  . 

.  17  „ 

530°  . 

.  150 

99 

440°  . 

.  2-9  „ 

550°  . 

.  23  0 

99 

470°  . 

.  5-1  „ 

570°  . 

.  80-0 

99 

These  values  are  very  different  from  those  obtained  by  Jewett 
(Abstr.,  1903,  ii,  61),  who  found  the  pressure  at  420°  to  be  14-4  mm., 
and  this  the  author  ascribes  to  the  use  by  Jewett  of  a  glass  vessel. 

L.  M.  J. 

Method  of  Determining  the  Osmotic  Pressure  of  very  Small 
Quantities  of  Liquid.  Hartog  J.  Hamburger  {Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1905,  8,  394 — 397). — When  only  0’25 — 0*5  c.c. 
of  a  solution  is  available,  the  osmotic  pressure  may  be  determined  by 
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a  method  based  on  the  principle  already  known,  that  the  volume  of 
blood  corpuscles  is  dependent  on  the  osmotic  pressure  of  the  solution 
containing  them.  The  solution  to  be  examined  is  put  in  a  small 
funnel-shaped  glass  tube,  the  cylindrical  neck  of  which  is  formed  by  a 
calibrated  capillary,  closed  below.  Other  similar  tubes  contain  sodium 
chloride  solutions  of  gradually  increasing  concentration.  To  each 
tube,  0'02  c.c.  of  blood  is  added.  At  intervals,  the  tubes  are  centri- 
fugalised  until  the  volume  of  the  sediment  in  each  case  no  longer  alters. 
The  osmotic  pressure  of  the  solution  under  examination  is  the  same  as 
that  of  the  sodium  chloride  solution,  in  which  the  sediment  of  blood 
corpuscles  occupies  the  same  volume. 

By  this  method,  the  author  found  that  the  osmotic  pressure  of  the 
lachrymal  fluid  is  the  same  as  that  of  a  1*4  per  cent,  sodium  chloride 
solution.  The  method  can  be  successfully  applied  also  with  blood 
serum,  lymph,  cerebrospinal  fluid,  and  saliva.  J.  C.  P. 


Employment  of  Thermal  Analysis.  III.  Gustav  Tammann 
(Zeit.  anorg.  Chem.,  1905,  47,  289 — 313.  Compare  Abstr.,  1904,  ii, 
113;  1905,  ii,  444). — A  theoretical  paper.  In  two  former  papers,  it 
was  shown  how  the  author’s  method  of  thermal  analysis  can  be 
employed  for  determining  the  composition  of  chemical  compounds 
occurring  in  alloys.  In  the  present  paper,  further  applications  of  the 
method  are  described,  more  particularly  with  regard  to  the  composition 
of  mixed  crystals.  G.  S. 


Applicability  of  van  der  Waals’  Equation  to  the  Solid  State. 

Carl  Benedicks  (Zeit.  anorg.  Chem.,  1905,  47,  455 — 463.  Compare 
Traube,  Abstr.,  1903,  ii,  355). — A  criticism  of  the  proofs  advanced  by 
Traube  ( loc .  cit.)  to  show  that  van  der  Waals’  equation  is  applicable  to 
the  solid  state. 

Putting  v  as  the  atomic  volume,  v  b  as  the  co- volume,  and  /3  as  the 
expansion  coefficient  of  a  solid  substance,  Traube  has  found  that  the 
expression  v.3fijv  -  b,  which  may  be  regarded  as  the  expansion  coefficient 
of  the  co- volume,  has  the  value  1/273,  and  is  therefore  the  same  as  for 
gases.  The  author  shows  that  this  is  a  direct  mathematical  con¬ 
sequence  of  employing  van  der  Waals’  equation,  and  does  not  prove 
that  the  relation  in  question  actually  holds.  The  same  criticism 
applies  to  Traube’s  observation  that  the  internal  pressures  calculated 
by  him  from  the  expression  a/v 2  are  proportional  to  those  calculated 
by  Richards  (compare  Abstr.,  1902,  ii,  304)  on  quite  different 
assumptions ;  it  happens  that  van  der  Waals’  equation  approximately 
fulfils  a  condition  of  Richards’  theory,  but  it  is  by  no  means  the  only 
equation  which  does  so. 

On  the  other  hand,  Traube’s  observation  that  the  expression  a/v2, 
the  “internal  pressure,”  is  proportional  to  hardness  in  the  case  of 
solid  elements  is  confirmed  and  illustrated  graphically. 

The  author  does  not  deny  that  van  der  Waals’  equation  may  hold 
for  solids,  but  for  the  reasons  given  considers  that  strict  proof  of  its 
applicability  is  still  wanting.  G.  8. 
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Deduction  of  Several  Common  Formulae  from  a  General 
Equation  of  State.  G.  van  Iteeson,  jun.  (Zeit.  physikal.  Chem.,  1905, 
53,  633 — 640). — Starting  only  with  the  general  equation  F(p,  v,  T,  a, 
b,  c)  =  0,  in  which  F  is  a  function  independent  of  the  nature  of  the 
substance,  and  a,  b,  and  c  are  mutually  independent  constants  for  a 
given  substance,  and  postulating  that  this  general  equation  must  for 
high  values  of  v  and  T  and  low  values  of  p  assume  the  form  pv  — 
JRTjm,  where  m  is  molecular  weight  and  R  is  the  absolute  gas  constant, 
the  author  deduces  a  number  of  well-known  formulae.  Among  these 
are  R/m.6(j/Tr(j<{>0  =  C ;  Triv=fi(6),  <f>i=f2(6),  and  cf>v=f3(9);  in  these 
equations,  ttiv  is  the  reduced  pressure  of  saturated  vapour,  fa  is  the 
reduced  volume  of  the  liquid,  fa  is  the  reduced  volume  of  the  vapour, 
6  is  reduced  temperature,  and  fB  are  functions  independent  of 

the  nature  of  the  substance.  Combination  with  the  Clausius-Clapeyron 
formula  leads  to  Guldberg’s  rule,  according  to  which  the  boiling  points 
of  different  substances  under  atmospheric  pressure  are  approximately 
corresponding  temperatures,  and  also  to  Trouton’s  rule.  Combination 
with  Mathias  and  Cailletet’s  law  of  the  rectilinear  diameter  leads  to 
another  empirical  rule  given  by  Guldberg,  namely,  v{i  =  r.  fa,  where  v0 
is  the  volume  at  the  absolute  zero  and  r  is  an  absolute  constant  (see 
Abstr.,  1900,  ii,  264).  J.  C.  P. 

Equilibrium  in  the  System  :  Bismuth  and  Sulphur.  A.  H.  W. 
Aten  (Zeit.  anorg.  Chem.,  1905,  47,  386 — 398). — Largely  theoretical. 
The  conclusions  drawn  by  Pelabon  (compare  Abstr.,  1904,  ii,  42) 
from  his  experimental  investigation  of  this  system  are  criticised. 

The  freezing  point  curve  of  mixtures  of  bismuth  and  sulphur  up  to  52 
atom,  per  cent,  of  the  latter  has  been  investigated  and  represented  in  the 
usual  way  by  plotting  solidification  temperatures  as  ordinates  against 
the  atom,  percentage  composition  in  sulphur  as  abscissae.  The  curve 
rises  rapidly  from  the  bismuth  axis  until  the  mixture  contains  about 
10  atom,  per  cent,  of  sulphur ;  between  10  and  45  per  cenfi  it  is  flatter, 
and  from  the  latter  point  rises  steeply  as  far  as  it  can  be  followed.  This 
agrees  in  the  main  with  Pelabon’s  results,  except  that  the  latter  found 
the  curve  flatter  when  equivalent  proportions  of  the  elements  were 
present,  from  which  he  deduced  the  existence  of  a  compound  BiS.  The 
author  shows  that  even  if  Pelabon’s  observation  is  correct,  it  does  not 
prove  the  existence  of  a  compound  of  the  above  composition,  since 
there  is  no  maximum  or  transition  point,  and  this  conclusion  is  con¬ 
firmed  by  determination  of  the  cooling  curve  and  by  microscopic 
examination  of  mixtures  containing  the  elements  in  varying  pro¬ 
portions. 

Pelabon  regarded  former  results  (Abstr.,  1901,  ii,  165)  obtained  in 
studying  the  action  of  hydrogen  on  bismuth  sulphide  as  confirming  the 
existence  of  the  compound  BiS,  because  the  composition  of  the  gas 
phase  at  440°  up  to  50  atom,  per  cent,  of  sulphur  is  independent  of  the 
proportion  of  the  latter  element  present,  but  it  is  shown  that  this  is 
in  accordance  with  the  phase  rule,  and  it  has  not  been  proved  that  the 
composition  of  the  gas  does  not  remain  constant  with  higher  pro¬ 
portions  of  sulphur. 
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It  is  probable  that  up  to  52  atom,  per  cent,  of  sulphur,  mixtures  of 
Bi2S3  and  bismuth  separate  out. 

The  freezing-point  curve  of  mixtures  containing  more  than  52  atom, 
per  cent,  of  sulphur  cannot  be  determined,  because  the  temperatures 
lie  above  the  boiling  point  of  this  element.  A  theoretical  discussion 
of  such  systems,  in  which  the  boiling-point  curve  of  one  of  the 
constituents  intersects  the  freezing-point  curve,  is  given,  and  the 
results  are  represented  graphically.  G.  S. 

Reciprocal  Salt  Pairs.  IV.  A  Problem  of  Affinity.  Wil¬ 
helm  Meyerhoffer  (Zeit.  physikal.  Chem.,  1905,  53,  513 — 603. 
Compare  Abstr.,  1896,  ii,  414  ;  1899,  ii,  410  ;  1900,  ii,  198  ;  1901,  ii, 
639). — A  detailed  account  of  experiments  made  on  the  solubility  and 
relative  stability  of  the  salt  pairs  BaCOs  +  K2S04  and  BaS04  +  K2C03. 
The  results  are  discussed  with  the  aid  of  the  usual  graphical  repre¬ 
sentations,  and  do  not  lend  themselves  readily  to  abstraction.  The 
knowledge  gained  by  the  use  of  the  phase  rule  is  supplemented  by  the 
application  of  the  mass  action  law  and  the  dissociation  theory.  Light 
is  thus  thrown  on  the  process  of  fractional  precipitation. 

One  or  two  points  may  be  specially  mentioned.  It  is  shown  that  at 
the  ordinary  temperature  BaC03  +  K2S04  is  the  stable  system.  The 
ratio  K2C03 :  K2S04,  which  has  hitherto  been  regarded  as  constant,  is 
found  to  vary  markedly  with  the  potassium  concentration  and  with 
the  temperature.  The  system  BaC03  +  K2S04  furnishes  a  case  of 
incongruent  melting,  and  barium  sulphate  separates  when  fusion  takes 
place. 

A  method  is  described  for  the  quantitative  analysis  of  a  mixture  of 
the  four  solid  salts.  J.  C.  P. 

Reaction  Velocities  at  Low  Temperatures.  Joh.  Plotnikoff 
{Zeit.  physikal.  Chem.,  1905,  53,  605 — 632). — Ethylene  and  bromine, 
when  dissolved  in  light  petroleum,  combine  with  measurable  rapidity 
at  -78°.  Ethylene  bromide  separates  out,  and  the  combination  is 
accompanied  by  a  contraction.  If  the  reaction  takes  place  in  a  vessel 
of  the  form  of  a  dilatometer,  the  gradual  contraction  can  be  observed 
in  the  capillary  tube,  and  the  velocity  of  the  reaction  determined 
accordingly.  The  reaction  between  ethylene  and  bromine  is  in  this 
way  shown  to  be  of  the  second  order,  and  experiments  made  at  various 
temperatures  between  —  80°  and  —  100°  indicate  that  the  temperature- 
coefficient  for  an  interval  of  10°  has  the  very  high  value  6 '2. 

A  large  Dewar  vacuum  vessel  was  used  as  the  thermostat  in  these 
experiments,  and  the  temperature  of  -  78°  was  obtained  by  using  a 
mixture  of  alcohol  and  solid  carbon  dioxide.  The  lower  temperatures 
were  reached  by  the  regulated  addition  of  liquid  air  to  the  contents  of 
the  thermostat.  The  accurate  determination  of  the  reaction  velocity 
from  the  change  in  volume  of  the  reaction  mixture  was  possible  only 
after  elimination  of  the  volume  changes  due  to  slight  temperature 
variations ;  this  was  effected  by  observing  the  fluctuations  in  volume 
of  a  liquid  contained  in  a  similar  vessel  and  subject  to  the  same 
external  conditions.  J.  C.  P. 
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Laws  of  the  Action  of  Enzymes  and  Heterogeneous 
Catalysis,  Victor  Henri  (Zeit.  Elektrochem.,  1905,  11,  790 — 793). 
— The  velocity  with  which  a  substance  is  changed  by  an  enzyme  is 
sometimes  proportional  to  the  concentration  of  the  unchanged 
substance  in  the  solution,  in  other  cases  this  is  not  true.  The  initial 
velocity  may  always  be  expressed  by  the  formula  v  =  K.a/l  +ma,  in 
which  K  and  m  are  constants  and  a  is  the  initial  concentration  of  the 
substance  undergoing  change.  In  general,  the  rate  of  change  increases 
quickly  with  the  concentration  up  to  about  0‘ IV  and  very  slowly 
afterwards.  Assuming  that  the  enzymes  combine  with  the  reacting 
substances,  expressions  may  be  obtained  which  represent  the  velocity 
very  well,  but  this  theory  leaves  out  of  account  the  colloidal  nature  of 
the  enzymes.  The  application  of  Nernst’s  theory  of  reaction  velocity 
in  heterogeneous  systems  leads  to  absurdly  large  values  for  the 
thickness  of  the  film  surrounding  the  colloidal  particles.  The 
empirical  formula  for  the  initial  velocities  above  mentioned  is  similar 
to  that  which  represents  the  absorption  of  dissolved  substances  by 
colloids.  This  suggests  that  the  substance  is  first  absorbed  by  the 
colloid  with  a  certain  velocity,  and  that  the  change  takes  place  within 
the  colloid  or  at  its  surface.  The  velocity  of  change  would  then 
depend  on  the  concentration  within  the  colloid  phase  and  on  the  rate 
of  absorption.  Experimental  results  on  the  haemolysis  of  blood 
corpuscles  by  hsemolysins  appear  to  support  the  last  view.  T.  E. 

The  Solution  State.  W.  Porter  Dreaper  ( Chem .  News,  1905, 
92,  229 — 232). — Regarding  molecular  and  atomic  forces  as  the  same 
force  differing  in  degree,  it  is  suggested  that  the  phenomena  met 
with  in  solutions  of  crystalloids  in  colloids  can  be  better  explained  on 
the  balance  between  these  two  forces  than  by  the  assumption  either 
of  “  hydrated  ”  ions  or  of  the  isolation  of  ions  in  a  negative  medium. 
Conductivity  is  regarded  as  the  result  of  “  linking  up  ”  of  solution  and 
solute  molecules ;  non-conductivity  as  a  result  of  “  grouping,”  as 
seen  in  pseudo-solutions.  D.  A.  L. 

Adsorption  of  Water  Vapour  and  of  Certain  Salts  in 
Aqueous  Solution  by  Quartz.  Lyman  J.  Briggs  ( J .  Physical 
Chem.,  1905,  9,  617 — 640). — The  experiments  were  performed  mainly 
with  a  view  to  investigating  the  causes  of  the  retention  of  soluble 
substances  by  soils,  and  indicate  that  so  far  as  quartz  is  concerned 
adsorption  is  of  very  minor  importance  in  this  respect.  The  surface 
of  the  quartz  was  estimated  from  the  sizes  of  the  particles,  so  that  the 
results  could  be  expressed  in  comparable  units.  With  normal  salts, 
no  appreciable  adsorption  was  found  ;  the  adsorption  of  the  hydroxides 
is  greater  than  that  of  the  carbonates  and  is  almost  independent  of 
the  contained  metal.  In  an  W/10  solution  of  potassium  hydroxide,  the 
adsorption  was  about  0-6  mg.  per  square  metre.  It  was  found  that 
quartz  has  the  power  of  condensing  a  water  film  upon  its  surface,  a 
portion  of  which  only  is  removed  by  exposure  to  phosphoric  oxide  at 
the  ordinary  temperature.  The  remainder  is  only  got  rid  of  by  heating 
to  about  110°.  In  this  case,  the  condensation  cannot  be  ascribed  to 
the  presence  of  soluble  substance  on  the  surface  of  the  solid,  but  is,  in 
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the  author’s  opinion,  due  to  the  attraction  of  the  solid  for  the  molecules 
of  the  vapour.  The  thickness  of  the  temporary  film  is  calculated  as 
4*5  x  10=7  cm.  L.  M.  J. 

The  Constitution  of  Crystalline  Substances.  Frederic 
Wallerant  (Compt.  rend.,  1905,  141,  768 — 770). — In  order  to  include 
soft  or  flexible  crystals  such  as  those  of  ammonium  nitrate,  and  liquid 
crystals  such  as  those  of  jo-azoxyanisole  (compare  Schenck  and  Eichwald, 
Abstr.,  1904,  i,  118),  the  phenomenon  of  crystallisation  is  explained  as 
follows :  the  constituent  particles  of  the  substance  exercise  on  one 
another  two  kinds  of  action,  one  of  orientation  and  one  of  attraction  ; 
when  the  latter  is  strong,  the  particles  assume  fixed  positions,  ar¬ 
ranging  themselves  in  a  network,  and  the  crystalline  substance  is 
solid  ;  when  the  power  of  attraction  is  weak,  the  particles  have  no 
fixed  position,  they  are  orientated  in  parallel  directions,  and  the 
substance  is  liquid.  In  the  intermediate  cases,  if  the  conditions  are 
favourable  to  crystallisation,  the  particles  may  arrange  themselves  like 
the  meshes  of  a  sieve,  and  the  crystals  thus  formed  will  remain 
malleable  and  be  limited  by  plane  faces,  but  if  the  conditions  are 
less  favourable,  the  sieve-like  arrangement  of  the  particles  will  be 
imperfect  and  the  crystals  will  not  present  plane  faces,  as  in  the  case 
of  ammonium  nitrate.  M.  A.  W. 

New  Triangle  for  Crucibles.  Alfred  Kette  ( CJtem .  Zeit.,  1905, 
29,  1208 — 1209). — The  “triangle”  consists  in  the  alternate  arrange¬ 
ment  around  a  circle  of  three  circular  arcs  and  three  prisms  of 
equilateral  cross  section,  all  of  which  are  made  of  fire-resisting 
material.  The  six  pieces  are  held  together  by  a  band  of  iron  which 
passes  round  their  outer  circumference.  The  apices  of  the  prisms, 
which  project  into  the  annular  spaces  in  the  centre,  form  the  points  of 
support  for  the  crucible.  P.  H. 

Apparatus  for  Fractional  Distillation  under  Constant  Pres¬ 
sure.  Petru  Poni  (Ann.  sci.  Univ.  Jassy,  1905,  3,  219 — 221). — 
The  receiver  of  the  usual  apparatus  for  fractional  distillation  is  provided 
with  three  necks  ;  one  is  attached  to  the  condenser  ;  a  second  at  the 
bottom,  provided  with  a  stopcock,  serves  for  the  withdrawal  of  the 
fractions ;  the  third,  also  provided  with  a  stopcock,  communicates  with 
an  air-reservoir  of  ten  to  twelve  litres  capacity.  The  reservoir,  which 
communicates  with  the  atmosphere  by  a  tube  f,  is  also  in  connection 
with  a  calibrated  U-tube  mercury  manometer.  The  pressure  inside 
the  apparatus  is  brought  to  760  mm.  by  withdrawing  or  introducing 
air  through  the  tube  f  until  the  difference  of  the  levels  of  the  mercury 
in  the  manometer  is  equal  to  the  difference  between  the  normal  and 
the  actual  heights  of  the  barometer.  The  stopcock  on  the  tube  f  is 
then  closed  and  the  distillation  performed. 

A  similar  arrangement  can  be  employed  to  determine  boiling  points 
under  normal  pressure.  C.  S. 
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The  Density  of  Chlorine  Gas.  Frederick  P.  Treadwell  and 
W.  A.  K.  Christie  (Zeit.  anorg.  Chem.,  1905,  47,  446 — 454). — The 
measurements  were  made  by  a  method  described  by  Bunsen.  Two 
bulbs  of  equal  capacity,  and  of  approximately  equal  weight,  were  filled 
at  constant  temperature  with  chlorine  and  air  respectively,  and  the 
difference  of  weight  determined ;  the  density  of  air  being  known,  the 
density  of  chlorine  can  then  be  calculated  readily.  The  chlorine, 
prepared  from  potassium  dichromate  and  hydrochloric  acid  and  care¬ 
fully  purified,  still  contained  a  small  proportion  of  air,  for  which  a 
correction  was  applied. 

As  a  mean  of  three  determinations  at  20°  and  730  mm.,  the  value 
2‘488  (air  =  l)  was  found,  and  two  determinations  at  10°  and 
725  mm.  gave  the  value  2 ‘489  ;  according  to  Moissan  and  Binet  du 
Jassoneix  (Abstr.,  1904,  ii,  114),  the  density  at  0°  and  760  mm,  is 
2-490.  G.  S. 

Action  of  Hydrochloric  Acid  on  Potassium  Chlorate. 

A.  Kolb  (Zeit.  angew.  Chem.,  1905,  18,  1693 — 1694). — Polemical 
(compare  Ditz,  Abstr.,  1905,  ii,  760  ;  Kolb  and  Davidson,  ibid,.,  59). 

H.  M.  D. 

The  System  :  Bromine  and  Iodine.  P.  C.  E.  Meerum  Terwogt 
(Zeit.  anorg.  Chem.,  1905,  47,  203 — 243). — The  freezing-point  and 
boiling-point  curves  of  mixtures  of  bromine  and  iodine  have  been 
determined,  and  vapour  pressure  and  specific  gravity  measurements 
have  been  carried  out,  chiefly  with  the  object  of  deciding  whether  a 
compound  IC1  exists  in  the  solid,  liquid,  and  gaseous  systems. 

Mixtures  containing  50  atom,  per  cent,  of  each  element  solidify  at 
constant  temperature,  but  with  mixtures  in  any  other  proportion  the 
temperature  falls  a  few  degrees  from  the  commencement  to  the 
completion  of  solidification ;  this  indicates,  according  to  Boozeboom’s 
theory,  the  existence  of  a  compound  IC1,  which,  when  the  elements  are 
present  in  other  than  equivalent  proportions,  separates  out  in  mixed 
crystals  with  bromine  or  iodine. 

The  boiling-point  curve  was  constructed  by  finding  the  initial 
boiling  points  of  the  various  mixtures,  and  the  composition  of  the 
vapour  at  these  temperatures,  and  then  plotting  the  composition  of  the 
liquid  both  against  the  initial  boiling  points  and  the  boiling  points  of 
the  evolved  vapour  on  the  same  diagram.  The  two  curves  bend 
towards  each  other  when  the  two  elements  are  present  in  equivalent 
proportions,  which  may  indicate  the  presence  of  IC1  in  a  highly 
dissociated  state.  The  boiling  point  of  pure  iodine  is  188 — 189°. 

The  vapour  pressure  curve  of  the  w  system  was  investigated  by  a 
static  method  up  to  58  atom,  per  cent,  iodine  at  50’2°,  and  up  to  80 
atom,  per  cent,  at  92-8°  ;  larger  proportions  could  not  be  employed 
owing  to  the  formation  of  mixed  crystals.  The  pressures  were  plotted 
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both  against  composition  of  liquid  and  of  vapour  ;  the  resulting  curves 
deviated  considerably  from  a  straight  line.  An  attempt  was  made, 
according  to  a  method  suggested  by  van  Laar  ( Zeit .  physikal. 
Chem.,  1904,  47,  129),  to  deduce  from  the  extent  of  this  deviation 
whether  IC1  exists  in  the  liquid  and  vapour  phases,  and  the  extent  of 
its  dissociation,  but  the  results  are  not  very  conclusive. 

The  specific  gravities  of  liquid  and  solid  mixtures  up  to  58  atom,  per 
cent,  iodine  were  determined  and  plotted  against  the  composition. 
The  curves  (except  in  the  change  from  liquid  to  solid)  are  continuous, 
but  deviate  from  a  straight  line,  showing  contraction ;  this  may 
indicate  formation  of  IC1  or  may  arise  from  a  physical  cause. 

The  author  concludes  that  IC1  is  present  in  the  solid  system ;  its 
existence  in  the  liquid  and  vapour  systems  is  probable,  but  not 
satisfactorily  proved.  G.  S. 

Iodic  Acid.  Erich  Groschuff  (Zeit.  anorg.  Chem.,  1905,  47, 
331 — 352). — Besides  iodic  acid  and  iodine  pent  oxide,  the  existence  of 
a  crystalline  substance  of  the  formula  I205,JH20  or  HI308  has  been 
proved  by  dehydration  of  iodic  acid  at  different  temperatures  and  by 
direct  determination  of  the  transition  temperature.  An  amorphous 
modification  of  iodic  acid  is  also  described,  which  differs  from  the 
ordinary  acid  in  being  very  hygroscopic.  No  hydrates  of  the  acid 
could  be  obtained. 

The  complete  solubility  curve  of  iodic  acid  at  different  temperatures 
has  been  determined.  The  cryohydric  point  lies  at  —14°;  the 
mixture  contains  72 -7  per  cent,  of  the  acid.  The  transition  tem¬ 
perature  of  iodic  acid  to  the  compound  HI308  is  at  110°;  the  transition 
from  the  latter  to  the  pentoxide  takes  place  between  190°  and  200°. 
The  saturated  solution  boils  at  111°  under  atmospheric  pressure.  The 
solution  saturated  at  18°  contains  about  295  grams  of  the  acid  to  100 
grams  of  water,  and  has  a  sp.  gr.  of  about  2 '48.  Strong  solutions  of 
the  acid  are  very  viscous,  and  it  readily  forms  supersaturated 
solutions.  The  solubility  of  iodic  acid  in  solutions  of  nitric  acid  of 
different  strengths  has  also  been  determined. 

Ereezing-point  determinations  in  aqueous  solution  show  that  the 
apparent  molecular  weight  varies  greatly  with  the  concentration. 
In  dilute  (1  per  cent.)  solutions,  the  acid  is  present  in  single  molecules 
which  are  highly  ionised ;  in  concentrated  solutions,  on  the  other 
hand,  it  seems  to  be  polymerised,  as  suggested  by  Rosenheim  and 
Liebknecht  (compare  Abstr.,  1899,  ii,  743).  This  conclusion  is 
confirmed  by  the  results  of  electrical  conductivity  measurements ;  the 
degree  of  ionisation  as  calculated  from  freezing-point  determinations 
agrees  better  with  that  deduced  from  conductivity  measurements  when 
the  presence  of  complex  molecules  in  concentrated  solution  is  assumed. 

G.  S. 

Application  of  the  Partial  Liquefaction  of  Air  with  Reflux 
Action  to  the  Complete  Separation  of  Air  into  Pure  Oxygen 
and  Pure  Nitrogen.  Georges  Claude  ( Compt .  rend.,  1905,  141, 
823 — 826). — In  a  previous  paper  (Abstr.,  1904,  ii,  23),  the  author 
described  a  method  for  separating  the  oxygen  and  nitrogen  of  air  by 
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partial  liquefaction ;  the  separation  was  not,  however,  complete,  as  the 
final  products  contained  only  92  per  cent,  of  oxygen  and  97 — 98  per 
cent,  of  nitrogen  respectively.  The  present  paper  contains  a  descrip¬ 
tion  of  a  modification  of  the  method  whereby  the  separation  is  carried 
to  completion.  The  apparatus  consists  essentially  of  a  reservoir  of 
liquid  oxygen  surmounted  by  a  rectifying  column  ;  immersed  in,  but 
not  communicating  with,  the  liquid  oxygen  are  two  concentric  coolers, 
each  consisting  of  a  small  reservoir  communicating  with  a  series  of 
vertical  tubes.  The  air,  cooled  and  compressed,  enters  the  inner  cooler, 
where  it  undergoes  partial  liquefaction  ;  the  liquid  phase,  containing 
about  48  per  cent,  of  oxygen,  falls  back  into  the  inner  reservoir,  the 
gaseous  phase,  rich  in  nitrogen,  is  partially  liquefied  in  passing  through 
the  vertical  tubes  of  the  outer  cooler,  and  nearly  pure  liquid  nitrogen 
collects  in  the  outer  reservoir  ;  by  allowing  the  contents  of  the  two 
reservoirs  to  percolate  through  the  rectifying  column,  the  liquid  rich 
in  nitrogen  entering  the  column  from  the  top  whilst  the  liquid  rich  in 
oxygen  enters  at  a  slightly  lower  level,  the  descending  liquids  effect  a 
complete  rectification  of  the  ascending  gases  and  pure  liquid  oxygen 
collects  in  the  large  reservoir,  whilst  pure  gaseous  nitrogen  escapes 
from  the  top  of  the  rectifying  column.  M.  A.  W. 

The  Liquefaction  of  Air  by  Expansion  with  Performance  of 
External  Work.  Georges  Claude  ( Compt .  rend.,  1905,  141, 
762 — 764). — A  description  of  a  modification  of  the  apparatus  employed 
in  producing  large  quantities  of  liquid  air  under  pressures  of  25  to 
40  atmospheres  (compare  Compt.  rend.,  1902,  134,  1568;  1903,  130, 
1659  ;  Abstr.,  1904,  ii,  23 ;  preceding  abstract).  M.  A.  W. 

Molecular  State  of  Water ;  its  Chemical  Constitution  and 
the  Relative  Value  of  the  Two  Valencies  of  the  Oxygen  Atom. 
Louis  Henry  {Bull.  Acad.  Roy.  Belg.,  1905,  377 — 393). — A  theo¬ 
retical  paper  in  which  the  author  quotes  evidence  in  favour  of  the  mole¬ 
cular  association  of  water,  the  chemical  identity  of  the  two  hydrogen 
atoms  of  the  molecule,  and  the  consequent  equality  of  the  two  valencies 
of  the  oxygen  atom  (compare  de  Forcrand,  Abstr.,  1905,  ii,  696). 

M.  A.  W. 

Formation  of  Hydrogen  Peroxide  at  High  Temperatures. 
Walther  Nernst  {Zeit.  Elektrochem.,  1905,  11,  710 — 713). — The 
formation  of  hydrogen  peroxide  cannot  be  observed  when  a  mixture 
of  steam  and  oxygen  is  passed  through  a  hot  platinum  or  iridium  tube 
and  then  rapidly  cooled.  As  this  is  possibly  due  to  the  great  velocity 
with  which  the  decomposition  of  hydrogen  peroxide  takes  place, 
experiments  on  the  rate  of  decomposition  were  made  by  passing  a 
current  of  air  containing  a  known  quantity  of  hydrogen  peroxide 
through  a  heated  glass  tube  and  then  cooling  it  rapidly.  The  quantity 
of  undecomposed  hydrogen  peroxide  was  estimated  by  adding  a  solution 
of  titanium  dioxide  in  concentrated  sulphuric  acid  and  measuring  the 
absorption  of  light  at  the  blue  end  of  the  spectrum  by  means  of  the 
spectro-photometer.  It  appears  that  the  reaction  is  bimolecular, 
2H202^2  H20  +  02,  and  that  its  velocity  constants  are  very  nearly  the 
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same  as  those  of  the  decomposition  of  ozone  (Abstr.,  1904,  ii,  479). 
Hydrogen  peroxide  is  not  formed  when  electric  sparks  pass  through  a 
mixture  of  oxygen  and  water  vapour  (this  is  evidence  in  favour  of  the 
view  that  the  formation  of  ozone  is  due  to  ultra-violet  light) ;  it  is  formed, 
however,  when  sparks  are  passed  through  liquid  water,  the  rate  of 
cooling  being  then  sufficiently  great  to  prevent  its  complete  decom¬ 
position.  T.  E. 

Chemical  Oxydases  acting  in  the  Presence  of  Hydrogen 
Peroxide.  G.  Baudran  ( Compt .  rend.,  1905,  141,  891 — 892. 
Compare  Abstr.,  1905,  ii,  407,632). — Chlorates,  bromates,  iodates,  and 
the  alkali  hypochlorites  hypobromites,  hypoiodites,  phosphates,  and 
sulphates  give  a  yellowish-green  colour  and  precipitate  with  a  1  per 
cent,  solutionof  guaiacol  in  the  presence  of  hydrogen  peroxide,  the  colour 
becoming  red  on  the  addition  of  hydrochloric  or  sulphuric  acid  ;  the 
salts  of  the  aliphatic  and  aromatic  acids  give  a  similar  reaction, 
which  is  accelerated  by  the  addition  of  a  small  quantity  of  mercuric 
iodide  solution.  M.  A.  W. 

Preparation  of  Colloidal  Solutions  of  Selenium  and  Sulphur 
by  Electrical  Pulverisation.  Erich  MDller  and  Romuald 
Nowakowski  (Her.,  1905,  38,  3779 — 3781.  Compare  Muller  and 
Lucas,  Abstr.,  1905,  ii,  672  ;  Gutbier,  Abstr.,  1902,  ii,  652). — A 
colloidal  solution  of  selenium  is  prepared  by  the  electrical  pulverisation 
in  pure  water  of  a  cathode  prepared  by  fusing  a  small  piece  of 
selenium  on  to  platinum  foil.  This  takes  several  hours  with  an 
E.M.F.  of  20  volts,  or  is  effected  more  quickly  with  a  greater  E.M.F. 
The  hydrogen  selenide  formed  with  an  E.M.F.  of  20  volts  is  oxidised 
by  the  anodic  and  atmospheric  oxygen  ;  but  with  an  E.M.F.  of 
220  volts,  hydrogen  selenide  is  evolved.  The  colloidal  solution  is  fiery 
yellowish-red  in  thick  layers,  or  a  dirty  yellow  in  thin  layers,  by 
transmitted,  or  yellowish-red  by  reflected  light,  and  deposits  selenium 
only  slowly,  except  on  the  addition  of  an  electrolyte. 

A  milky-white,  colloidal  solution  of  sulphur,  having  a  strong  odour 
of  hydrogen  sulphide,  is  formed  by  the  cathodic  pulverisation  of  a 
sulphur-platinum  electrode,  in  pure  water,  with  an  E.M.F.  of  220 
volts.  G.  Y. 

Preparation  of  Nitrogen  from  the  Atmosphere.  George  A. 
Hulett  ( J '.  Amer.  Chem.  Soc.,  1905,  27,  1415 — 141 8).- — The  following 
method  is  described  for  the  preparation  of  nitrogen  from  the  air.  In  a 
piece  of  combustion  tubing  of  not  less  than  2  cm.  diameter  is  placed  a 
roll  of  copper  gauze,  20  cm.  long,  folio  wed  by  a  layer  of  copper  oxide 
of  the  same  length.  The  tube  is  heated  in  a  combustion  furnace,  both 
the  copper  and  copper  oxide  being  maintained  at  a  red  heat.  Air  and 
hydrogen  are  led  directly  into  the  tube  and  allowed  to  mix  just  before 
reaching  the  hot  copper.  The  resulting  gases  are  passed  through 
solution  of  potassium  hydroxide  in  order  to  remove  the  carbon  dioxide. 
For  details  of  the  method,  the  description  and  diagram  in  the  original 
must  be  consulted.  E.  G. 
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Atomic  Weight  of  Nitrogen  [and  Silver].  Philippe  A.  Guye 
(Arch.  Sci.  phys.  nat .,  1905,  [iv],  20,  351 — 380). — A  detailed  account 
and  discussion  of  work  previously  abstracted  (Abstr.,  1904,  ii, 
557;  1905,  ii,  442,  506,  702).  The  value  14*009  for  the  atomic 
weight  of  nitrogen  appears  to  be  completely  confirmed,  and  the  effect 
of  this  alteration  is  discussed.  Three  atomic  weights  are  regarded  as 
correct  to  1  in  10,000,  namely,  C  =  12*002,  H  =  14  009,  andH  =  T0076. 
From  these  the  author  revises  the  value  of  atomic  weight  of  silver, 
from  the  ratio  Ag  j  AgN03  the  value  107*882  is  obtained,  from 
Ag  |  CHs-C02Ag  107*886,  and  from  Ag  |  C7H602Ag  107*888,  with 
mean  107*885.  From  the  ratios  of  Ag  |  NH4C1  and  Ag  |  Cl,  employ¬ 
ing  Dixon  and  Edgar’s  value  for  chlorine,  35*463  (Abstr.,  1905,  ii, 
696),  the  numbers  107*871  and  107*895  are  obtained  ;  other  values  are  : 
Ag2  I  Ag2S,  107*884;  Ag  |  Ag02,  107*928;  Ag3  |  Ag3P04,  107*888, 
with  a  general  mean  of  107*885,  and  the  author  considers  it  certain, 
therefore,  that  it  does  not  exceed  107*89.  The  lowering  of  this 
atomic  weight  will  affect  numerous  other  values.  L.  M.  J. 

Oxidation  of  Ammonia  by  Alkali  Persulphates  in  Alkaline 
Solution.  R.  Kempf  (Ber.,  1905,  38,  3972 — 3974.  Compare 
Marshall,  Abstr.,  1901,  ii,  156). — The  ammonium  salts  contained 
in  commercial  sodium  persulphate  are  oxidised  to  nitric  acid  (some 
88  per  cent.)  when  the  solution  in  sodium  hydroxide  is  kept  for  four  days 
at  about  the  ordinary  temperature.  When  the  solution  is  boiled, 
a  considerable  portion  (some  40  per  cent.)  is  oxidised  to  nitrogen. 

J.  J.  S. 

Hydroxylamine  and  its  Salts.  W.  H.  Ross  ( Proc .  Trans.  Nova 
Scotian  Inst.  Sci.,  1905, 11,  95 — 114). — A  number  of  hydroxylammonium 
salts  have  been  prepared  and  examined.  Hydroxylammonium  sulphate 
melts  at  163°  with  decomposition;  when  heated  above  the  melting 
point,  it  breaks  up  according  to  the  equation  3(NH3*0H)2S04  = 
(NH4)2S04  +  2S02  +  2N20  +  8H20. 

Hydroxylammonium  chloride  melts  at  157°,  and  the  molten  substance 
decomposes  according  to  the  equation  30H*NH3C1  =  NH4C1  + 2HC1  + 
N2  +  3H20. 

Hydroxylammonium  phosphate  is  only  moderately  soluble  in  cold 
water,  but  readily  forms  supersaturated  solutions.  When  heated  in  a 
vacuum,  it  decomposes  according  to  the  equation  2(NH3*0H)3P04  — 
6NH2*0H  +  H20-f-H4P.,07.  In  an  open  vessel  it  decomposes  at  148° 
into  ammonia,  water,  phosphoric  acid,  ammonium  phosphate,  and 
nitrous  oxide. 

Hydroxylammonium  nitrate  is  a  viscid,  colourless  liquid  which 
decomposes  slowly  at  80°,  more  rapidly  at  higher  temperatures,  with 
the  formation  of  nitric  acid,  water,  ammonium  nitrate,  nitrous  and 
nitric  oxides.  It  was  obtained  by  distilling  its  aqueous  solution  under 
a  pressure  of  20  mm.  and  drying  the  distillate  over  phosphoric  oxide. 

The  estimation  of  hydroxylamine  by  titration  with  iodine  in  presence 
of  disodium  phosphate  (compare  Haga,  Trans.,  1887,  51,  794)  was  found 
to  be  unsatisfactory.  The  amount  of  iodine  used  increases  considerably 
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when  the  quantity  of  disodium  iphosphate  present  is  increased,  but  is 
almost  independent  of  the  dilution. 

The  electrical  conductivity  of  aqueous  solutions  of  the  free  base  and 
its  salts  was  measured.  The  following  numbers  express  the  equivalent 
conductivity  (/n  x  107)  at  18°  in  terms  of  mercury,  v  being  the  volume 
per  gram-molecule  of  salt. 


v  =  2.  5.  10.  20.  50.  100.  200.  500.  1000.  2000.  5000.  10,000 

Hyrtroxylaraine  ...  —  0"4  0-5  0-7  0'9  l-2  1*5  1*9  2-2  —  —  — 

OH*NH3Cl  .  73-3  S0'5  S6'6  90‘9  95*8  98-9  101-5  104'6  107-6  109'9  111*6  112-4 

0H*NH3N03  .  —  —  1067  112-6  119-1  122-3  124*7  127  1  129*8  131'8  134-0  135-5 

(VH3’0H>2S04  —  63*8  7' -6  80  5  92  0  97‘7  103*0  109  3  113-0  115'9  118  9  120-3 

(NH3*0H)3P04  ...  —  19-8  22-0  23  6  2r7  25-5  26-0  26  4  26’6  26*8  27‘0  27*1 


The  nitrate  has  a  greater  conductivity  than  the  chloride,  which 
is  not  what  would  be  expected  from  a  comparison  with  the  salts  of  the 
alkali  metals. 

In  all  cases  the  conductivity  of  the  salt  solutions  was  found  to 
increase  with  time,  especially  with  the  more  dilute  solutions.  This  is 
due  to  the  decomposition  of  the  salts  under  the  influence  of  the 
platinum  black  of  the  electrodes  ;  with  polished  electrodes,  the  effect  is 
considerably  smaller.  The  base  itself  is  oxidised  even  more  rapidly 
than  the  salts. 

These  phenomena  necessitated  special  care  in  the  determination  of 
the  conductivity  data,  and  the  values  for  solutions  of  the  base  are  only 
regarded  as  approximate.  H.  M.  D. 

Density  of  Nitric  Oxide;  Atomic  Weight  of  Nitrogen. 
Philippe  A.  Guye  and  Ch.  Davila  ( Compt .  rend.,  1905,  141, 
826—828.  Compare  Abstr.,  1904,  ii,  475,  557,  812 ;  1905,  ii,  442, 
506). — Owing  to  the  discrepancies  between  the  values  obtained  for  the 
density  of  nitric  oxide  (air  =  l),  1*041  (Thomson),  1  ‘0888  (Berard), 
1*094  (Davy),  l’l 887  (Kir wan),  and  1*0388  (Leduc),  the  authors  have 
redetermined  the  constant,  using  nitric  oxide  prepared  by  three 
distinct  methods:  (1)  decomposition  of  sodium  nitrate  or  nitrite  by 
mercury  in  sulphuric  acid  solution,  (2)  reduction  of  nitric  acid  or 
sodium  nitrite  by  ferrous  sulphate,  or  (3)  decomposition  of  a  dilute 
solution  of  sodium  nitrite  by  sulphuric  acid ;  it  was  purified  by  pass¬ 
ing  it  through  concentrated  sulphuric  acid,  and  subsequent  repeated 
fractional  liquefaction  by  means  of  liquid  air.  The  mean  of  fourteen 
determinations  of  the  weight  of  a  litre  of  nitric  oxide  at  N.T.P.  is 
1*3402  grams,  the  limiting  values  being  1*3408  and  1*3398  respec¬ 
tively,  and  is  identical  with  the  value  recently  found  by  Gray  (Trans., 
1905,  87,  1601),  who  prepared  his  nitric  oxide  by  the  reduction  of 
sodium  nitrite  by  potassium  ferrocyanide  and  acetic  acid,  and  purified 
it  by  treatment  with  potassium  hydroxide  and  final  liquefaction  and 
fractional  distillation.  The  atomic  weight  of  nitrogen  calculated 
from  the  ratio  of  the  densities  of  the  gases  NO/02  lies  between  14*010 
and  14*006  (O  =  16).  “  M.  A.  W. 

Nitrosyl  Fluoride.  Otto  Huff  and  Kurt  Stauber  (Zeit.  anorg. 
Ghent.,  1905,  47,  190 — 202.  Compare  Moissan,  Abstr.,  1905,  ii,  518). 
-—With  the  object  of  obtaining  a  compound  of  nitrogen  and  fluorine, 
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Gore's  experiments  (this  Journal,  1869,  22,  391,  393)  with  nitric  and 
hydrofluoric  acids  and  with  nitric  acid,  sulphuric  acid,  and  sodium 
fluoride  were  repeated,  and  the  action  of  nitrosylsulphuric  acid  on 
sodium  fluoride  was  also  investigated,  in  each  case  with  negative 
results.  It  was  found,  however,  that  by  the  action  of  nitrosyl  chloride 
on  silver  fluoride  a  gaseous  substance  was  formed  which  proved  to 
have  the  formula  NOF. 

The  following  method  for  preparing  nitrosyl  fluoride  was  found  to 
give  satisfactory  results.  A  flask  containing  nitrosyl  chloride,  kept  at 
—  5°,  was  attached  to  one  end  of  a  long  platinum  tube  containing 
silver  fluoride  and  kept  at  200 — 250° ;  the  other  end  of  the  tube  was 
connected  with  a  small  platinum  flask  provided  with  two  stopcocks 
and  cooled  by  liquid  air.  The  nitrosyl  chloride  distilled  slowly  over 
the  silver  fluoride  and  the  nitrosyl  fluoride,  along  with  unaltered 
chloride,  was  condensed  in  the  platinum  flask  and  purified  by  fractional 
distillation. 

Nitrosyl  fluoride  is  a  colourless  gas  condensable  to  a  colourless 
liquid,  which  boils  at  -  56°  and  solidifies  on  further  cooling  to  a 
colourless  mass  melting  at  -134°.  In  the  cold,  silicon,  boron,  red 
phosphorus,  and  sodium  take  fire  in  the  gas,  and  arsenic  and  antimony 
are  also  immediately  acted  on,  fluorides  being  formed  in  each  case  and 
nitric  oxide  evolved.  Lead,  aluminium,  bismuth,  and  copper  are  only 
slowly  acted  on,  whilst  iodine,  sulphur,  and  carbon  are  not  affected 
even  on  heating.  Nitrosyl  fluoride  is  decomposed  by  water  with 
formation  of  nitrous  and  hydrofluoric  acids ;  it  gives  brown  fumes  in 
moist  air.  Both  in  physical  and  chemical  properties  it  closely 
resembles  the  nitryl  fluoride,  N02F,  isolated  by  Moissan,  but  differs 
from  the  latter  in  its  behaviour  towards  water  and  iodine. 

The  formula  NOF  is  confirmed  by  analysis  and  vapour  density 
determinations.  G.  S. 

Preparation  of  Phosphorus  Di-iodide.  Howard  W.  Doughty 
(J.  Amer,  Chem.  Soc.,  1905,  27,  1444 — 1445). — A  mixture  of  50  grams 
of  iodine  and  4  grams  of  red  phosphorus  in  a  250  c.c.  flask  is  heated 
with  a  free  flame  until  completely  melted.  When  the  product  has 
cooled  to  60°,  2’5  grams  of  yellow  phosphorus  are  adfled  in  small 
pieces.  By  this  method,  phosphorus  di-iodide  can  be  safely  and 
rapidly  prepared.  E.  G. 

Production  of  Carbon  (Lampblack  and  Graphite)  from 
Acetylene  and  Metallic  Carbides.  Adolph  Frank  ( Zeit .  angew. 
Chem.,  1905,  18,  1733 — 1735). — When  acetylene  under  a  pressure  of 
five  or  six  atmospheres  is  exploded,  the  charcoal  (lampblack)  obtained 
is  contaminated  with  oily  products  resulting  from  the  simultaneous 
partial  condensation  of  the  acetylene.  If  the  acetylene  is  mixed  with 
carbon  monoxide  or  carbon  dioxide  in  proportions  given  by  the 
equations  C2H2  +  CO  =  30  +  H20  and  2C2H2  +  C02  =  5C  +  2H20,  these 
condensation  products  are  not  formed.  The  pressure  of  the  mixture  of 
acetylene  and  carbon  monoxide  before  explosion  should  be  at  least  six 
atmospheres  ;  with  this  initial  pressure  value,  the  maximum  pressure 
developed  during  the  explosion  amounts  to  40 — 50  atmospheres.  On 
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account  of  the  high  temperature  developed,  the  reaction  is  not  complete, 
but  85  per  cent,  of  the  theoretical  quantity  of  carbon  is  obtained. 
The  charcoal  so  produced  has  a  high  specific  gravity — 1-93  to  2-0 — 
and  its  electrical  conducting  power  is  considerably  greater  than  that 
of  other  forms  of  charcoal.  It  is  very  finely  divided,  very  black,  and 
has  a  high  covering  power. 

When  calcium,  strontium,  or  barium  carbide  is  heated  in  a  current 
of  carbon  monoxide  or  dioxide,  carbon  separates  in  the  form  of 
graphite  according  to  the  equation  CaC2  +  CO  =  CaO  +  3C.  Graphite 
is  also  obtained  when  the  carbides  are  heated  in  a  current  of  chlorine, 
phosphorus,  or  arsenic,  but  in  these  cases  the  yield  is  considerably  less 
than  the  theoretical.  The  graphite  obtained  from  calcium  carbide  and 
carbon  monoxide  leaves  only  about  one  per  cent,  of  ash  on  combustion, 
is  very  hard,  and  has  a  high  sp.  gr.  (2 — 2-05).  It  is  eminently  suit¬ 
able  for  electrotechnical  and  electrochemical  applications. 

H.  M.  D. 

Attempt  to  Liquefy  Helium.  Karl  Olszewski  (Bull.  Acad. 
Sci.  Cracow,  1905,  407 — 411.  Compare  Abstr.,  1897,  ii,  31 ;  Dewar, 
Abstr.,  1901,  ii,  597  ;  Travers,  Senter,  and  Jaquerod,  Abstr.,  1903, 
ii,  9). — Helium,  obtained  by  heating  thorianite  with  potassium  hydro¬ 
gen  sulphate,  contained  as  impurity  only  nitrogen,  which  was  removed 
completely  by  two  coolings  with  liquid  hydrogen.  The  helium  so 
purified  was  cooled  to  -  25 2 -5°  by  boiling  hydrogen,  and  then  to 
-  259°  by  hydrogen  solidifying  under  50  mm.  pressure,  and  subjected 
to  a  pressure  of  180  atmospheres,  which  was  reduced  slowly  or 
suddenly  to  1  atmosphere,  when  the  gas  showed  no  signs  of  lique¬ 
faction  or  the  deposit  of  any  solid,  the  temperature  being  lowered  to 
-27l,3°.  The  boiling  point  of  helium  is  therefore  below  -271°  or 
+  2°  absolute.  G.  Y. 

Coloration  of  the  Halogen  Salts  of  the  Alkalis  and 
Alkaline  Earths.  Lothar  Wohler  and  H.  Kasarnowski  (Zeit.  anorg. 
Chem.,  1905,  47,  353 — 370.  Compare  Abstr.,  1901,  ii,  166;  Giesel, 
Abstr.,  1897,  ii,  170;  Borchers  and  Stock em,  Abstr.,  1903, ii, 19). — Many 
naturally-occurring  halogen  compounds,  such  as  rock-salt  and  fluor¬ 
spar,  are  coloured  in  various  ways,  and  similar  colours  can  be  produced 
by  exposing  the  colourless  salts  to  the  vapours  of  metals  or  to  cathode 
rays.  The  origin  of  these  colours  has  not  been  satisfactorily 
elucidated. 

With  the  object  of  throwing  light  on  this  question,  the  authors 
heated  natural  blue  rock-salt  and  colourless  pieces  of  the  same  sub¬ 
stance  in  a  stream  of  oxygen,  and  found  that  both  specimens  contained 
about  0-016  per  cent,  of  carbon  and  0-008  per  cent,  of  hydrogen, 
indicating  the  presence  of  traces  of  organic  matter.  For  comparison, 
artificially  coloured  specimens  of  several  halogen  salts  have  been 
prepared  by  heating  the  crystals  in  the  vapour  of  different  metals, 
and  it  was  found  that  under  these  conditions  the  halogen  salts  of  the 
alkali  metals  became  deeply  coloured  in  fifteen  minutes,  and  the 
colour  did  not  deepen  on  further  heating.  Excess  of  metal  could  not 
be  detected  in  these  salts  by  chemical  analysis,  so  that  the  amount 
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present  must  be  very  small.  On  the  other  hand,  a  specimen  of  fluor¬ 
spar,  blue  by  transmitted  and  green  by  reflected  light,  prepared  by 
heating  colourless  crystals  of  the  salt  in  calcium  vapour,  was  found  on 
analysis  to  contain  2 '4  per  cent,  of  the  metal  in  excess.  Attempts  to 
prepare  coloured  salts  by  electrolysis  were  not  very  successful  ;  only 
those  parts  of  the  fused  mass  which  were  kept  fairly  cool  were  found 
to  be  coloured. 

All  the  coloured  salts  referred  to  lose  their  colour  when  heated,  but 
this  change  takes  place  at  a  much  lower  temperature  in  the  case  of 
the  naturally  coloured  salts.  Further,  the  latter  are  neutral  in 
reaction,  and  the  colour  is  unaffected  by  water,  whereas  the  artificially 
coloured  salts  are  alkaline  and  become  decolorised  on  treatment  with 
water.  It  seems  likely  that  the  coloration  arises  from  different  causes 
in  the  two  cases ;  with  artificially  coloured  salts,  it  is  probably  due  to 
traces  of  metal  or  subchloride  in  solid  solution  in  the  halogen  salt,  in 
the  other  cases  to  traces  of  organic  matter.  The  colour  does  not 
depend  on  the  amount  of  foreign  substance  present,  but  chiefly  on  its 
mode  of  occurrence,  as  in  coloured  glasses. 

The  coloration  produced  by  the  vapours  of  metals  and  by  cathode 
rays  probably  arises  from  the  same  cause.  G.  S. 

Sodium  Hyposulphite.  III.  Arthur  Binz  and  W.  Sondag 
(. Ber .,  1905,38,  3830—3834.  Compare  Abstr.,  1904,  i,  964  ;  1905, 
ii,  521). — A  method  is  described  of  estimating  in  the  same  solution 
hyposulphite,  sulphate,  thiosulphate,  and  sulphite.  By  this  means  it 
is  possible  to  follow  the  changes  which  take  place  on  mixing  the  hypo¬ 
sulphite  with  thiosulphate.  The  products  are  sulphite  and  sulphide. 

Na?S204  +  Na2S203  +  4NaOH  -  3Na2S03  +  Na2S  +  2H20;  in  the  actual 
experiment,  l'OO  mol.  lSa2S204  with  0'99  mol.  Na2S203  gave  2  92  mol. 
Na2S03  and  l'OO  mol.  Na2S.  T.  M.  L. 

Lithium  Alumino- silicates.  Z.  We  y  berg  ( Cenlr .  Min.,  1905, 
646 — 655.  Compare  Abstr.,  1905,  ii,  89,  98,  262). — By  fusing  kaolin 
(H2Al2Si20s,H20)  with  potassium  chloride,  Gorgeu  (1887)  obtained 
the  product  K2Al2Si208.  This  compound  is,  however,  only  obtained 
in  the  crystallised  condition  when  an  alkali  carbonate  is  added  to  the 
mixture,  or  when  the  free  bases  and  silica  are  used  instead  of  kaolin. 
On  the  other  hand,  the  more  readily  decomposed  lithium  salts,  when 
fused  with  kaolin,  give  well- crystallised  products.  Thus,  by  fusing 
kaolin  with  lithium  chloride  or  lithium  carbonate,  a  white,  crystalline 
powder  is  obtained,  the  crystals  being  orthorhombic  and  having  the 
composition  Li6Al2Si2O10.  With  lithium  sulphate,  the  crystallised 
(orthorhombic)  product  has  the  composition  Li2Al2Si2Os.  With 
lithium  bromide,  a  lithium  bromo-sodalite,  7Li2Al2Si208,2LiBr,  crystal¬ 
lising  in  rhombic  dodecahedra,  was  obtained. 

The  kaolin  used  in  the  experiments  had  the  following  composition  : 

Si02.  A1203.  H90.  Total. 

From  South  Russia...  45 '76  39 '87  14 -44  100  07 

„  Meissen .  49*41  37'06  13*53  100-00 

L.  J.  S. 
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Lithium  Chromates.  Frans  A.  H.  Schreinemakers  ( Chem .  Centr., 
1905,  ii,  1486;  from  Chem,  Weekblad,  2,  633 — 639.  Compare  Abstr., 
1905,  ii,  818,  820). — The  only  substances  which  can  separate  in  a  solid 
form  from  a  system  which  consists  of  lithium  oxide,  chromic  acid, 
and  water  at  30°  are  lithium  hydroxide,  LiOH,H20,  chromate, 
Li2Cr204,2H20,  dichromate,  Li2Cr207,2H20,  and  chromic  acid,  Cr03. 
Higher  chromates  than  the  dichromate  cannot  exist  at  30°.  A 
saturated  solution  of  lithium  hydroxide  contains  7 '09  per  cent.  ; 
100  parts  of  water  dissolve  99‘94  and  130’4  parts  of  lithium 
chromate,  Li2Cr04,  and  lithium  dichromate,  Li2Cr207,  respectively. 
The  solubility  of  the  chromates  of  ammonium,  potassium,  sodium,  and 
lithium  increases  in  the  order  given,  whilst  for  the  dichromates  the 
order  of  solubility  is  potassium,  ammonium,  lithium,  sodium. 

E.  W.  W. 

Decomposition  of  Ammonium  Sulphate  by  Sulphuric  Acid 
in  the  Presence  of  Platinum.  Marcel  Del^pine  ( Compt .  rend., 
1905,  141,  886 — 889). —  The  low  results  obtained  when  the  nitrogen 
of  platinichlorides  is  estimated  by  the  Kjeldahl  method  (compare 
Abstr.,  1895,  ii,  290,  and  van  Dam,  Abstr.,  1896,  ii,  218)  are  due  to 
the  decomposition  of  the  ammonium  sulphate  with  loss  of  nitrogen,  for 
if  sp  ngy  platinum  or  platinum  foil  is  boiled  with  sulphuric  acid 
containing  ammonium  sulphate,  sulphur  dioxide  is  formed  and  nitrogen 
is  evolved,  the  quantity  increasing  with  the  duration  of  heating,  the 
temperature,  and  the  addition  of  potassium  sulphate.  It  is  probable 
that  the  platinum  acts  as  a  catalyst,  the  sulphate  being  first  formed 
and  then  decomposed  by  the  ammonium  sulphate  according  to  the 
equations  :  (1)  4H2S04  +  Pt  =  Pt(S04)2  +  2SOs  +  4H20 ;  (2)  3Pt(S04)2  + 
2(NH4)2S04  =  2N2  +  3Pt  +  8H2S04,  for  the  solution  obtained  by  boiling 
platinum  in  sulphuric  acid  deposits  platinum  when  heated  with 
ammonium  sulphate,  and,  further,  when  the  platinum  in  the  above 
experiment  is  replaced  by  gold  or  iridium,  which  is  not  attacked  by 
sulphuric  acid,  there  is  no  loss  of  nitrogen.  M.  A.  W. 

Separation  of  Constituents  of  Alloys.  A.  Bock  (Chem.  Zeit., 
1905,  29,  1199 — 1201). — The  introduction  of  a  third  metal  into  a 
molten  alloy  of  two  metals  causes  a  partial  separation  of  the  two 
constituents  and  a  consequent  loss  of  homogeneity  in  the  resulting 
mass  on  solidification.  The  extent  of  the  disturbance  is  less  in  thin 
layers  of  the  alloy  than  in  large  blocks.  The  Pattinson  desilverising 
process  is  attributed  to  the  influence  of  the  iron  of  the  containing 
vessels  on  the  molten  alloy  of  lead  and  silver.  The  author  also 
attributes  to  the  iron  of  the  mould  in  which  they  are  cast  the 
segregation  observed  with  certain  silver-copper  and  gold-silver  alloys. 

P.  H. 

Oxidations  with  Silver  Peroxide.  I.  Oxidation  of  Oxalic 
Acid.  R.  Kempf  (Ber.,  1905,  38,  3963 — 3966). — Silver  peroxide  is 
formed  when  solutions  of  silver  nitrate  and  potassium  persulphate  are 
mixed  (Marshall,  Trans.,  1891,  59,  771).  Such  a  mixture  is  capable 
of  oxidising  numerous  carbon  compounds.  Quinone  yields  maleic  acid 
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and  carbon  dioxide  together  with  formic  acid  and  carbon  monoxide. 
Oxalic  acid  can  be  quantitatively  oxidised  to  carbon  dioxide. 

A  simple  lecture  experiment  may  be  conducted  as  follows  :  5  c.c.  of 
a  10  percent,  silver  nitrate  solution  are  added  to  a  mixture  of  20  grams 
of  ammonium  persulphate  in  100  c.c.  of  10  per  cent,  sulphuric  acid  and 
100  c.c.  of  W-oxalic  acid.  A  slight  precipitate  of  silver  sulphate  is  formed, 
the  solution  becomes  warm,  and  the  evolution  of  gas  is  completed  in  a 
few  minutes.  The  active  oxygen  of  the  persulphate  may  be  estimated 
by  mixing  with  excess  of  standard  oxalic  acid  solution,  adding  dilute 
sulphuric  acid  containing  a  little  silver  sulphate,  and  titrating  the 
excess  of  oxalic  acid  with  permanganate.  J.  J.  S. 

Oxidations  with  Silver  Peroxide.  II.  Formation  of  Nitric 
Acid  from  Ammonium  Persulphate.  R.  Kempf  (Ber.,  1905,  38, 
3966 — 3971.  Compare  Marshall,  Abstr.,  1901,  ii,  156). — When 
silver  sulphate  is  added  to  a  solution  of  ammonium  persulphate  in 
dilute  sulphuric  acid,  a  brown  precipitate  of  silver  peroxide  is  formed, 
but  this  disappears  in  the  course  of  several  days,  practically  no  oxygen 
is  evolved,  the  persulphate  is  destroyed,  and  nitric  acid  is  produced. 
The  reaction  proceeds  but  slowly,  for  example,  0-63  gram  of  ammonia 
(as  ammonium  salt)  required  forty-eight  hours.  In  the  absence  of 
silver  salts,  persulphates  are  not  able  to  bring  about  the  oxidation, 
which  must  be  due  to  silver  peroxide  and  not  to  ozone,  Caro’s  acid,  or 
hydrogen  peroxide.  The  oxidation  is  not  quantitative.  J.  J.  S. 

Electrolytic  Calcium.  Joseph  H.  Goodwin  (J.  Amer.  Chem. 
Soc.,  1905,  27,  1403 — 1415). — A  method  is  described  for  the  pre¬ 
paration  of  calcium  by  the  electrolysis  of  fused  calcium  chloride.  A 
hollow  cylindrical  vessel  of  Acheson  graphite  is  employed  as  the  anode 
and  an  iron  rod  as  the  cathode.  With  a  current  of  163  amperes, 
about  17'7  volts  are  required,  the  current  efficiency  being  29*1  per 
cent.  For  details  of  the  apparatus,  reference  must  be  made  to  the 
description  and  diagrams  in  the  original  paper. 

The  bright  metal  obtained  by  this  method  was  found  to  contain 
98'0  per  cent,  of  calcium,  had  a  sp.  gr.  L5446  at  29'2°,  a  specific 
electrical  resistance  of  3’43  microhms  per  c.c.  at  0°,  and  a  tensile 
strength  of  612  kilograms  per  sq.  cm.  Calcium  is  harder  than 
sodium,  lead,  or  tin,  nearly  as  hard  as  aluminium,  but  softer  than 
zinc,  cadmium,  or  magnesium.  E.  G. 

Composition  of  Metallic  Calcium.  B.  Larsen  (Chem.  Centr., 
1905,  ii,  1466  ;  from  Mitt  Techn.  Gewerb.-Mus.  Wien,  [ii],  15, 
244 — 246). — A  sample  of  metallic  calcium  from  the  Electrochemical 
Works  in  Bitterfeld  has  been  found  to  contain  99'64  per  cent,  of 
calcium,  0‘2  of  iron,  0’09  of  manganese,  0  06  of  silica,  and  0T1  of 
calcium  carbide.  The  metal  was  broken  on  an  anvil  and  the  man¬ 
ganese  may  possibly  have  been  derived  from  the  tool,  which  was  made 
of  manganese  steel.  The  pieces,  which  weighed  from  6 — 8  grams,  were 
quickly  immersed  in  naphtha  so  that  the  fresh  surfaces  scarcely 
became  tarnished.  After  removing  the  naphtha  from  the  sample  for 
analysis  by  means  of  ether,  the  metal  was  dried  in  a  stream  of  dry 
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air  and  finally  dissolved  in  hydrochloric  acid  cooled  by  ice.  The 
quantity  of  calcium  carbide  was  determined  by  weighing  the  copper 
acetylide  formed  from  the  acetylene  which  was  liberated. 

E.  W.  W. 

Tarugi’s  View  of  the  Formation  and  Composition  of 
Bleaching  Powder.  Hugo  Ditz  (Zeit.  angew.  Ghem.,  1905,  18, 
1690 — 1693.  Compare  Tarugi,  Abstr.,  1905,  ii,  32). — Tarugi’s  view 
that  bleaching  powder  is  a  substance  of  the  formula  Ca02Cl2,H20, 
corresponding  with  44-09  per  cent,  of  active  chlorine,  is  inconsistent 
with  the  analyses  of  different  samples  of  bleaching  powder.  On  the 
assumption  of  this  formula,  the  sum  of  the  percentage  numbers  for 
the  various  constituents  of  three  samples  of  bleaching  powder  examined 
amounts  approximately  to  110.  The  excess  of  this  number  over  100 
corresponds  almost  exactly  with  1  atom  of  oxygen.  H.  M.  D. 

Revision  of  the  Atomic  Weight  of  Strontium.  II.  Analysis 
of  Strontium  Chloride.  Theodore  W.  Richards  (Zeit.  anorg. 
Ghem.,  1905,  47,  145 — 150). — In  a  previous  investigation  (Abstr., 
1895,  ii,  314),  the  value  Sr  =  87-663  was  found  from  the  analysis  of 
strontium  bromide.  In  the  present  paper,  the  analysis  of  the  chloride 
by  a  similar  method  is  described  ;  the  ratio  SrCl2  :  2Ag,  was  found  by 
titrating  the  carefully  purified  salt  against  silver  dissolved  in  nitric 
acid,  the  end-point  being  determined  by  means  of  the  nephelometer 
(compare  Abstr.,  1904,  ii,  287).  When  the  value  Cl  =  35-473,  found 
by  Richards  and  Wells,  is  taken  as  the  basis  of  calculation,  the  value 
Sr  =  87'661  is  obtained  as  the  mean  of  four  concordant  experiments, 
in  satisfactory  agreement  with  the  result  obtained  with  the  bromide, 
whilst  there  is  a  considerable  difference  when  the  former  atomic 
weight  of  chlorine  is  employed.  The  new  value  for  chlorine  is  thus 
confirmed. 

The  mean  of  the  two  series,  Sr  =  87’662  (0=16),  may  be  taken  as 
the  most  probable  value.  G.  S. 

Barium  Oxide  and  its  Hydrates :  the  Preparation  of  a  New 
Hydrate.  O.  Bauer  (Zeit.  anorg.  Ghem.,  1905,  47,  401 — 420). — The 
compound  Ba(0H)2,8H20  melts  at  78°  and  begins  to  boil  at  103°  ; 
on  continued  heating,  the  temperature  rises  steadily  to  109°,  at  which 
point  it  remains  constant  for  some  time,  and  crystals  of  a  hydrate, 
Ba(0H)2,3H20,  not  previously  described,  separate  out.  The  new 
hydrate  occurs  in  clear,  lustrous,  rhombic  crystals ;  chemically  it 
behaves  in  all  respects  like  the  octahydrate. 

Corresponding  strontium  and  calcium  compounds  could  not  be 
obtained.  G.  S. 

Alloys  of  Cadmium  and  Zinc  containing  Lead.  Franz 
Novak  (Zeit.  anorg.  Ghem.,  1905,  47,  42b — 445.  Compare  Ericson- 
Auren  and  Palmaer,  Abstr.,  1902,  ii,  64}  Brunner,  Abstr.,  1904,  ii, 
315  ;  1905,  ii,  235). — The  investigation  was  undertaken  with  the 
object  of  determining  how  the  properties  of  zinc  on  which  its  employ¬ 
ment  for  process  blocks  depend  aie  modified  by  small  amounts  of 
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cadmium  and  lead.  The  metal  was  used  in  the  form  of  thin  sheets, 
rolled  at  120°.  The  precautions  taken  to  secure  uniformity  of  com¬ 
position  in  the  alloys  are  described. 

The  rate  of  solution  in  acids  was  determined  by  measuring  the 
hydrogen  evolved  and  by  finding  the  loss  of  weight  of  the  plates ;  it 
was  found,  in  agreement  with  Spring  (Abstr.,  1888,  900),  that  the 
reaction  velocity  only  attains  its  maximum  value  after  some  time 
(induction  period).  The  rate  at  which  zinc  containing  0T — 0'8  per 
cent,  of  lead  is  dissolved  by  A/ 10  hydrochloric  acid  is  lessened  by  the 
addition  of  cadmium  up  to  1  per  cent.,  and  the  induction  period  is 
lengthened.  On  the  other  hand,  the  rate  of  solution  in  5  per  cent, 
nitric  acid  is  somewhat  increased  by  addition  of  cadmium.  Quantities 
of  lead  up  to  2  per  cent,  (the  limit  of  solubility  of  this  metal  in  zinc) 
have  no  effect  on  the  reaction  velocity,  larger  proportions  lessen  it 
considerably.  These  results  find  a  simple  explanation  on  the  theory 
that  the  rate  of  solution  is  greatly  influenced  by  local  electric  currents 
(compare  Ericson-Auren  and  Palmaer,  loc.  cit. ). 

When  zinc  and  its  cadmium  alloys  are  heated  at  270°  for  some  time 
and  then  cooled,  they  are  attacked  by  acids  rather  more  rapidly  than 
samples  which  have  been  rolled  at  1 20° ;  this  behaviour  is  connected 
with  a  change  in  the  crystalline  structure. 

Addition  of  \  per  cent,  of  cadmium  increases  the  hardness  and 
breaking  stress  of  zinc,  but  when  more  than  h  per  cent,  of  the  former 
metal  is  present,  the  opposite  effect  is  produced. 

Photomicrographs  of  several  of  the  alloys  referred  to  are  given  in 
the  paper,  G.  S. 

Determination  of  Atomic  Weights  of  Rare  Earths.  Otto 
Brill  ( Zeit .  anorg.  Chem.,  1905,  47,  464 — 476.  Compare  Nernst  and 
Riesenfeld,  Abstr.,  1903,  ii,  571). — Further  experiments  on  the  rare 
earths  have  been  made  with  Nernst’ s  micro-balance  by  the  method 
already  described  (loc.  cit.). 

A  method  largely  used  in  determining  the  atomic  weights  of  rare 
earths  is  to  convert  the  oxide  into  the  corresponding  normal  sulphate  or 
vice  versd.  According  to  Kriiss  (Abstr.,  1893,  ii,  283),  acid  sulphates 
are  completely  converted  into  normal  sulphates  by  heating  for  some 
time  at  350°.  To  test  this  method,  oxides  of  several  rare  earths  were 
evaporated  with  sulphuric  acid,  small  quantities  of  the  resulting  acid 
sulphates  placed  in  the  scale  pan  of  the  micro-balance,  and  heated  in  an 
electric  furnace  for  ten  or  fifteen  minutes  at  temperatures  increasing 
by  intervals  of  50°,  the  weight  being  determined  after  each  heating. 
At  350°,  the  weight  did  not  remain  constant,  so  that,  as  Wild  has 
also  pointed  out  (Abstr.,  1904,  ii,  173),  the  temperature  given  by 
Kriiss  for  conversion  into  the  normal  sulphate  is  too  low.  At  450°,  the 
conversion  to  normal  sulphate  was  complete,  at  700°  this  began  to 
decompose  into  basic  sulphate,  the  change  being  complete  at  900° ;  at 
1150°,  the  latter  was  completely  transformed  into  oxide.  The  basic 
sulphates  of  yttrium,  ytterbium,  erbium,  lanthanum,  and  samarium, 
thus  prepared  for  the  first  time,  have  the  general  formula, 
M203,S03,  and  occur  in  white  needles.  From  the  order  in  which  they 
decompose  on  heating,  the  relative  basic  character  of  the  oxides  can  be 
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determined  ;  from  the  weakest  to  the  strongest  base  the  order  is 
Yb,  Er,  Y,  Sa,  La. 

It  is  shown  that  atomic  weights  can  readily  be  determined  by 
heating  at  480°  to  form  the  normal  sulphate,  then  at  1150°  for  some 
minutes  to  form  the  oxide  ;  the  method  is  particularly  useful  for 
rapidly  determining  the  atomic  weights  of  fractions.  G.  S. 

Victorium,  and  the  Ultra-violet  Phosphorescence  of 
Gadolinium.  Georges  Urbain  ( Compt .  rend.,  1905,  141,  954 — 958). 
— If  the  phosphorescent  spectrum  obtained  by  Crookes  with  different 
specimens  of  gadolinium  (Abstr.,  1899,  ii,  751 ;  1905,  ii,  250)  is 
correctly  ascribed  to  a  new  element,  victorium,  the  intensity  of  the 
spectrum  should  be  diminished  by  diluting  the  gadolinium.  The 
author  finds,  however,  that  a  mixture  of  2-8  parts  of  gadolinium  oxide 
and  9  7 '2  parts  of  lime  gives  a  phosphorescent  spectrum  in  which  the 
bands  are  very  intense,  and  similar  results  are  obtained  with  mixtures 
of  lime  containing  only  2/10,000  parts  of  gadolinium  oxide  ;  it  follows, 
therefore,  that  the  phosphorescent  spectrum  given  by  gadolinium  is  a 
characteristic  of  that  element  itself.  M.  A.  W. 

Preparation  of  Crystalline  Crocoite  and  Wulfenite  by  the 
Action  of  Atmospheric  Carbon  Dioxide  on  Alkaline  Solutions 
of  the  Lead  Salts.  G.  Cesaro  (Bull.  Acad.  roy.  Belg.,  1905, 
327). — Many  insoluble  lead  salts  dissolve  in  a  solution  of  potassium 
hydroxide  and  these  solutions,  on  slow  neutralisation  by  atmospheric 
carbon  dioxide,  deposit  the  lead  salts  in  a  crystalline  form.  Such  a 
solution  of  lead  chromate,  on  exposure  to  the  air  for  four  months,  gave 
a  red,  crystalline  deposit  which  had  the  appearance  and  properties  of 
crocoite.  A  solution  of  lead  molybdate  became  turbid  and  blue,  but 
after  some  time  gave  a  very  dense  grey,  granular  powder  with  a 
metallic  lustre,  formed  of  microscopic,  transparent,  tetragonal  tablets. 

F.  G.  C.  S. 

Distillation  of  Copper.  Henri  Moissan  (Compt.  rend.,  1905, 
141,  853 — 857.  Compare  Abstr.,  1893,  ii,  507  ;  1904,  ii,  617  ;  Fery, 
Abstr.,  1903,  ii,  293  ;  Krafft  and  Bergfeld,  Abstr.,  1905,  ii,  144). — 
Copper  is  readily  distilled  when  heated  in  an  electric  furnace  ;  with  a 
current  of  300  amperes  and  110  volts,  77*7  per  cent,  of  the  metal  is 
volatilised  in  eight  minutes,  whilst  with  a  current  of  800  amperes  and 
110  volts  several  kilograms  of  copper  can  be  distilled  in  a  few 
minutes.  The  metallic  distillate  condenses  on  a  copper  cooler  placed 
in  the  furnace  in  the  form  of  iridescent  filaments  5  to  7  mm.  thick, 
having  a  red  to  yellow  colour,  a  sp.  gr.  8*16  (Kalhbaum,  Roth,  and 
Siedler  found  8’932,  Abstr.,  1902,  ii,  259),  and  containing  99'76  per 
cent,  of  copper,  the  impurities  consisting  of  lime  and  graphite.  The 
fused  ingot  of  copper  remaining  in  the  crucible  exhibits  the 
phenomenon  of  “  spitting,”  on  cooling  evolving  large  quantities  of 
gas,  and  when  quite  cold  is  covered  with  a  layer  of  graphite  having  a 
sp.  gr.  of  2 ■  1 2,  and  consisting  of  96-25  per  cent,  of  carbon,  3 ‘36  per 
cent,  of  ash,  and  021  per ,  cent,  of  hydrogen.  A  microscopic 
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examination  of  a  polished  section  of  the  ingot  shows  that  it  contains 
a  large  number  of  spherical  cavities  lined  with  brilliant  crystals  of 
graphite.  M.  A.  W. 

Copper  and  Arsenic.  K.  Friedrich  ( Metallurgy ,  1905,  2, 
477 — 495). — The  author  has  studied  the  alloys  of  copper  and  arsenic 
containing  0 — 44  per  cent,  of  arsenic.  Alloys  richer  in  arsenic  than 
this  cannot  be  obtained  under  atmospheric  pressure,  and  the  higher 
alloys  lose  most  of  their  arsenic  when  heated  for  any  length  of  time 
at  300°.  The  freezing-point  curve  shows  a  well-marked  maximum 
at  70*88  per  cent.  As  and  830°,  corresponding  with  the  compound 
Cu3As,  and  the  existence  of  a  compound  Cu5As2,  dissociating  below 
its  melting  point,  is  also  indicated.  Eutectic  points  occur  at  78*5, 
60*6,  and  52  *5  per  cent,  of  arsenic  respectively,  the  corresponding 
eutectic  temperatures  being  683°,  711°,  and  603°.  A  transformation 
of  unknown  character  was  observed  at  307°.  The  microscopic 
examination  of  sections  etched  with  copper  ammonium  chloride  or 
electrolytically  in  dilute  nitric  acid  confirms  the  evidence  of  the  freez¬ 
ing-point  curve. 

The  formation  of  CufiAs  and  Cu9As,  occurring  in  nature  as 
algodonite  and  whitneyite  respectively,  is  not  observed  in  melting 
together  copper  and  arsenic,  and  the  existence  of  the  compound 
Cu2As  is  also  not  confirmed.  C.  H.  D. 

Commercial  Cuprosilicon.  Paul  Lebeau  ( Conipt .  rend.,  1905, 
141,  889 — 891.  Compare  Yigouroux,  Abstr.,  1896,  ii,  362,  and 
Chalmot,  Abstr.,  1896,  ii,  362). — A  microscopical  examination  of  the 
polished  surface  of  commercial  cuprosilicon  shows  that  it  contains 
large  and  small  crystals  of  silicon  embedded  in  a  matrix  of 
cuprosilicon  \  when  the  uncombined  silicon  is  removed  by  treatment 
with  10  per  cent,  sodium  carbonate  solution  and  the  cuprosilicon 
dissolved  in  nitric  acid,  a  residue  is  left  consisting  of  steel-grey 
crystals  of  ferrosilicon,  FeSi2,  and  these  three  constituents  are  present 
in  the  following  proportions:  free  silicon  51*11,  cuprosilicon  49  97, 
ferrosilicon  3*49  per  cent.  The  cuprosilicon  contains  10*36  to 
10*88  per  cent,  of  silicon,  and  has  therefore  the  composition  Cu4Si, 
and  not  Cu2Si  as  stated  by  Yigouroux  (Abstr.,  1896,  ii,  362)  and  de 
Chalmot  (Abstr.,  1896,  ii,  362 ;  1897,  ii,  262).  M.  A.  W. 

A  Modification  of  Mercurous  Chloride.  Julius  Meyer  ( Zeit . 
anorg.  Ghem.,  1905,  47,  399 — 400). — When  solutions  of  mercuric 
chloride  and  lithium  sulphite  are  mixed,  the  heavy,  white  precipitate  of 
ordinary  calomel  filtered  off,  and  the  clear  solution  heated  to  70 — 80°, 
a  new  modification  of  mercurous  chloride  separates  in  lustrous  scales. 
It  has  a  sp.  gr.  4*5 — 5  as  compared  with  6*5 — 7  for  the  ordinary  salt ; 
it  changes  into  the  latter  on  sublimation.  It  shows  no  difference  of 
potential  when  measured  against  ordinary  mercurous  chloride  in  a 
galvanic  cell,  so  that  it  does  not  seem  to  be  an  allotropic  modification 
of  the  latter.  G.  S. 
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Action  of  Silicon  on  Pure  Aluminium  and  its  Action  on 
Impure  Aluminium.  Silicoaluminides.  Emile  Vigouroux  ( Compt . 
rend.,  1905,  141,  951 — 953). — Pure  silicon  and  aluminium  do  not 
combine  to  form  an  aluminium  silicide,  but  when  heated  in  the 
presence  of  the  oxide  or  a  salt  of  another  metal,  a  compound  con¬ 
taining  silicon,  aluminium  and  the  metal,  or  the  silicoaluminide  of 
the  metal  is  formed.  The  silicoaluminides  of  iron,  nickel,  cobalt, 
chromium,  manganese,  molybdenum,  tungsten,  vanadium,  uranium, 
and  titanium  have  been  prepared ;  they  are  crystalline,  hard,  dense, 
brittle,  and  present  a  metallic  appearance.  A  few  are  attacked  by 
dilute  acids  with  formation  of  silica,  but  most  of  them  resist  the 
action  of  even  concentrated  acids  with  the  exception  of  hydrofluoric 
acid,  and  they  are  not  attacked  by  solutions  of  alkali  hydroxides. 

M.  A.  W. 

Physical  and  Chemical  Properties  of  Slags.  Thomas  Turner 
(J.  iSoc.  Chem.  Ind.,  1905,  24,  1142 — 1147). — The  classification  of 
slags,  their  physical  properties,  the  crystallisation,  melting  points, 
temperatures  of  formation,  and  fluidity  are  discussed.  Experiments 
have  been  undertaken  to  ascertain  as  far  as  possible  the  constitution 
of  a  typical  slag.  A  quantity  of  blast  furnace  slag  weighing  six  tons 
was  allowed  to  cool  slowly,  and  samples  were  taken  from  six  positions 
chosen  so  as  to  represent  the  relative  order  of  solidification.  No 
evidence  of  the  separation  of  calcium  or  aluminium  silicates  during 
the  process  of  cooling  is  afforded  by  the  analytical  data  for  the 
various  samples.  The  most  noteworthy  fact  elucidated  is  that  the  last 
fluid  portion,  which  had  a  creamy-white  colour,  contained  a  distinctly 
smaller  proportion  of  sulphur  than  the  other  samples.  Apart  from 
this  elimination  of  sulphur  from  the  liquid  portion  of  the  slowly  cooling 
slag,  there  is  but  little  evidence  of  any  alteration  in  composition.  The 
proportion  of  aluminium  is,  however,  highest  in  the  parts  which  con¬ 
tain  most  sulphur,  and  these  parts  have  the  most  marked  blue  colour. 
This  observation  supports  the  view  that  the  blue  colour  of  the  blast 
furnace  slag  is  due  to  some  form  of  aluminium  oxysulphide.  With 
regard  to  the  relationship  of  magnesium  and  sulphur,  the  sample 
richest  in  sulphur  contained  the  smallest  proportion  of  magnesium  and 
vice  versd. 

Cooling  curves  of  the  different  samples  were  taken,  but  these  give 
no  evidence  of  eutectics,  and  do  not  permit  of  a  distinction  between 
the  fluid,  plastic,  and  solid  states.  Solidification  extends  over  a  wide 
temperature  interval,  but  very  different  values  were  obtained  by 
different  observers  for  the  temperatures  at  which  the  process  begins 
and  ends.  H.  M.  D. 

Volatility  of  Indium  Oxide.  Julius  Meyer  (Zeit.  anorg.  Chem ., 
1905,  47,  281 — 286). — The  determination  of  the  atomic  weight  of 
indium  by  conversion  into  the  oxide  is  inaccurate  owing  to  the 
volatility  of  the  latter  at  high  temperatures.  It  is  shown  in  the 
present  paper,  however,  that  the  loss  of  weight  on  heating  the  oxide 
for  several  hours  in  a  specially  constructed  platinum  crucible  at  1100° 
is  inappreciable.  In  the  conversion  of  indium  nitrate  into  oxide  by 
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ignition,  a  constant  weight  cannot  be  attained  even  at  1100°;  this 
seems  to  be  due  to  the  obstinate  retention  of  oxides  of  nitrogen  by  the 
oxide.  The  difficulty  can  be  obviated  to  some  extent  by  repeatedly 
treating  the  oxide  with  water  and  evaporating,  or  by  converting  the 
nitrate  into  hydroxide  with  ammonia  and  subsequently  igniting. 

G.  S. 

Interaction  of  Hydrochloric  Acid  and  Potassium  Perman¬ 
ganate  in  the  Presence  of  Various  Inorganic  Salts.  James 
Brown  ( Zeit .  anorg.  Ghent.,  1905,  47,  314 — 330.  Compare  Abstr., 
1905,  ii,  166). — Standard  solutions  of  hydrochloric  acid  and  of 
potassium  permanganate  were  heated  alone  and  with  known  amounts 
of  various  inorganic  salts  for  a  definite  time  at  50°,  a  definite  amount  of 
standard  oxalic  acid  was  then  added  and  standard  permanganate  run 
in  until  the  red  coloration  was  permanent.  In  a  former  paper  it  was 
shown  that  the  greater  amount  of  permanganate  apparently  reduced  in 
the  presence  of  ferric  chloride  is  not  due  to  the  catalytic  action  of  the 
salt,  as  Wagner  had  supposed  (Abstr.,  1899,  ii,  275),  but  to  oxidation  of 
part  of  the  oxalic  acid  by  the  chlorine  evolved  during  the  action.  Corre¬ 
sponding  experiments  with  the  chlorides  of  cadmium,  chromium,  gold, 
and  platinum  show  a  greater  apparent  reduction  of  permanganate  in 
presence  of  these  salts  in  agreement  with  Wagner,  but  when  the 
chlorine  is  removed  by  a  current  of  air  before  adding  the  oxalic  acid, 
the  apparent  amount  of  reduction  is  not  affected  by  the  presence  of 
cadmium  and  gold  salts,  but  is  increased  by  chromium  and  platinum 
salts.  The  author  draws  the  conclusion  that  the  chlorides  of  the 
three  metals  first  mentioned  have  no  catalytic  effect  on  the  action,  the 
difference  in  the  case  of  chromium  being  due  to  secondary  reactions 
(partial  oxidation  to  chromate),  whereas  platinic  chloride  acts  as  a 
catalyst. 

Since  the  observed  differences  in  the  majority  of  cases  are  due  to  the 
disturbing  action  of  the  evolved  chlorine,  the  latter  must  have  less 
effect  in  the  presence  of  salts  ;  no  very  satisfactory  explanation  of  this 
has  been  found.  Direct  experiments  show  that  after  digestion  there 
is  less  chlorine  present  in  solutions  containing  salts  than  in  the  others, 
but  as  no  appreciable  amount  escapes  into  the  air,  the  suggestion  is 
made  that  in  the  former  case  it  is  used  up  in  some  secondary  reaction. 

The  retarding  effect  of  manganous  salts  on  the  reaction  in  question 
is  probably  due  to  the  production  of  higher  oxides  of  manganese  in 
larger  amount,  so  that  more  oxalic  acid  is  required  for  complete 
reduction.  G.  S. 

Equilibrium  Diagram  of  Iron-carbon  Alloys.  Georges  Charpy 
( Gompt .  rend.,  1905,  141,  948—951). — Roozeboom’s  equilibrium 

diagrams  for  iron-carbon  systems  (Abstr.,  1900,  ii,  728  ;  1904,  ii,  717) 
were  based  on  the  cooling  curves  for  iron-carbon  mixtures  obtained  by 
Roberts- Austen  by  allowing  the  fused  mixtures  to  cool  rapidly;  the 
author  finds,  however,  that  if,  in  the  case  of  mixtures  containing  from 
2  to  4  per  cent,  of  carbon,  the  cooling  is  gradual,  the  two  main 
branches  of  the  cooling  curve  represent  respectively  the  separation  of 
mixed  crystals  and  of  cementite ;  at  1150°  (not  1050°  as  is  usually 
stated),  the  eutectic  product  consisting  of  mixed  crystals  and  cementite 
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solidifies,  and  below  that  temperature  cementite  separates  from  the  solid 
solution ;  whilst  if  the  cooling  is  rapid,  the  eutectic  product,  which 
solidifies  at  1160 — 1165°,  consists  of  mixed  crystals  and  graphite, 
mixed  crystals  or  graphite  separating  above  that  temperature,  and 
graphite  separating  from  the  solid  solution  below  that  temperature. 

M.  A.  W. 

Compounds  of  Iron  with  Silicon.  W.  Guertler  and  Gustav 
Tammann  (Zeit.  anorg.  Chem.,  1905,  47,  163 — 179). — The  authors  have 
studied  the  freezing-point  curve  of  alloys  of  iron  and  silicon,  and  have 
confirmed  the  conclusions  thus  arrived  at  by  microscopic  observations 
and  in  some  cases  by  chemical  analysis. 

The  curve  falls  rapidly  from  the  freezing  point  of  iron  to  a  point  at 
which  33  atom,  per  cent,  of  silicon  is  present ;  along  this  part  of  the 
curve  mixed  crystals  of  Fe  and  Fe2Si  separate  out  in  the  form  of 
cubes.  The  alloy  containing  33  atom,  per  cent,  silicon  solidifies  at  a 
constant  temperature  like  a  pure  metal  and  may  be  made  up  of 
saturated  mixed  crystals  or  may  be  a  definite  chemical  compound  of 
the  formula  Fe2Si ;  the  latter  view  is  the  more  probable,  since  several 
previous  investigators  have  isolated  a  compound  of  this  formula  by 
treating  alloys  poor  in  silicon  with  acids,  but  no  other  case  is  known 
in  which  a  chemical  compound  is  the  last  member  of  a  series  of  mixed 
crystals.  Beyond  this  point  the  curve  falls  slightly  until  at  34  7  atom, 
per  cent,  silicon  it  reaches  the  eutectic  point  of  mixtures  of  Fe2Si 
and  a  new  compound  FeSi  at  a  temperature  of  1235°.  This  descending 
part  of  the  curve  between  33*3  and  34-7  atom,  per  cent,  silicon 
cannot  be  determined  directly  owing  to  the  small  temperature 
difference  (about  8°) ;  its  existence  is  deduced  from  the  microscopic 
observation  that  the  alloy  containing  34*7  atom,  per  cent,  silicon  is  a 
eutectic  mixture.  Beyond  34'7  per  cent,  silicon,  the  curve  rises  to  a 
well-defined  maximum  at  a  temperature  of  1443°,  when  50  atom,  per 
cent,  of  each  element  is  present  corresponding  with  the  compound 
FeSi;  along  this  part  of  the  curve,  crystals  of  FeSi,  surrounded  by 
masses  of  the  eutectic  mixture  of  Fe2Si  and  FeSi,  separate  out. 
Beyond  50  atom,  per  cent,  silicon,  the  curve  falls  until  at  76  atom,  per 
cent,  the  eutectic  point  of  FeSi  and  silicon  is  reached  at  a  temperature 
of  1245°  ;  it  then  rises  to  the  melting  point  of  silicon.  Between  76 
and  100  atom,  per  cent,  silicon,  long  crystals  of  this  element, 
surrounded  by  the  eutectic  Si,  FeSi,  separate  out. 

Hot  potassium  hydroxide  rapidly  attacks  silicon,  slowly  acts  on 
FeSi,  and  has  practically  no  action  on  Fe2Si  and  iron.  Hydrochloric 
acid,  on  the  other  hand,  acts  rapidly  on  iron,  slowly  on  Fe2Si,  and  has 
scarcely  any  effect  on  FeSi  and  Si.  These  facts  can  be  made  use  of  in 
analysing  the  alloys. 

The  hardness  of  these  substances  decreases  with  increasing 
percentage  of  iron.  Alloys  containing  up  to  47*5  atom,  per  cent, 
silicon  are  magnetic,  whilst  those  containing  more  than  50  atom,  per  cent, 
are  non-magnetic.  The  transition  temperature  of  a -  into  /8-iron  does 
not  seem  to  be  appreciably  altered  by  the  presence  of  silicon.  G.  S. 

Action  of  Silicon  Chloride  on  Iron.  Emile  Yigouroux  (Compt. 
rend.,  1905,  141,  828 — 830). — Silicon  tetrachloride  is  completely 
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decomposed  by  iron  below  a  red  heat,  or  at  1100°  with  the  formation 
of  the  iron  silicide,  Fe2Si,  and  ferrous  chloride  according  to  the  equation 
SiCl4  +  4Fe  =  Fe2Si  +  2FeCl2.  Iron  silicide,  Fe2Si,  is  decomposed  by 
chlorine  with  incandescence,  by  concentrated  hydrochloric  acid,  or  by 
aqua  regia;  it  dissolves  completely  in  dilute  hydrofluoric  acid,  and  is 
not  attacked  by  acetic  or  nitric  acid  (compare  Moissan,  Abstr.,  1896, 
ii,  173  ;  Lebeau,  Abstr.,  1900,  ii,  729  ;  1901,  ii,  317  ;  and  Jouve,  Abstr., 
1902,  ii,  595).  Attempts  to  prepare  the  higher  silicide,  FeSi,  obtained 
by  Fremy  ( Enc .  Chim.,  Art.  Fer .),  by  the  action  of  silicon  tetrachloride 
on  iron,  were  unsuccessful.  M.  A.  W. 

The  Composition  of  Colloidal  Ferric  Hydroxychloride  in 
Relation  to  the  Concentration  of  Hydrochloric  Acid  in  the 
Containing  Fluid.  G.  Malfitano  ( Compt .  rend.,  1905,  141, 
660 — 662,  680 — 683.  Compare  Abstr.,  1905,  ii,  459). — The  colloid  is 
obtained  by  heating  a  0’5  per  cent,  solution  of  ferric  chloride  in  an  auto¬ 
clave  at  100 — 1 1 5°  for  fifteen  to  thirty  minutes ;  after  dialysis  and  filtra¬ 
tion  through  collodion,  a  solid  colloidal  residue  is  obtained.  A.  washed 
preparation  contained  1’57  per  cent.  Fe  and  0T6  per  cent.  Cl,  and  after 
dialysis  a  0*01  per  cent,  solution  of  HC1. 

It  is  concluded  that  the  amount  of  HC1  separating  depends  on  the 
quantity  and  composition  of  the  colloid  and  is  proportional  to  the 
quantity  of  water  and  increases  with  rise  of  temperature,  hence  the 
system  H(Fe206H6)nCl  tends  to  exist  in  equilibrium  with  the  solution 
in  which  it  is  suspended. 

By  the  action  of  free  hydrochloric  acid  on  colloids  of  the  type 
H(Fe206H6)wCl,  the  value  of  n  diminishes,  H(Fe206H6)Cl  being  the 
limiting  value  ;  for  instance,  25  c.c.  of  a  preparation  containing  (in 
millionths  of  a  gram  atom)  1654H(Fe2O0H6)3.2Cl  +  76HC1  are  filtered 
and  heated  with  200  c.c.  containing  3464HC1,  and  after  cooling  and 
filtration  analysis  indicates  1828H(Fe206H6)2.91Cl  +  3290HC1. 

From  numerous  similar  experiments,  the  author  concludes  that 
on  increasing  the  concentration  of  HC1  the  colloid  approaches  more 
nearly  to  H(Fe206H6)Cl.  When  the  colloid  is  once  precipitated  it  may 
lose  HC1  even  in  a  strongly  acid-containing  fluid. 

Two  hundred  c.c.  of  the  colloidal  solution  were  diluted  to  1  litre 
containing  5  grams  HC1  and  heated  at  130°  in  a  Jena  flask  ;  on 
analysis  of  the  total  contents  of  the  flask,  13H(Fe206H6)14Cl  + 
1015Fe2Cl6  +  28456HC1  was  obtained. 

When  once  the  HC1  which  was  combined  with  the  Fe20GH(3  reunites 
to  form  a  molecule  of  HC1,  the  stability  of  the  compound  disappears,  and 
in  spite  of  the  concentration  of  the  solution  the  colloid  loses  HC1,  and 
the  ferric  hydroxide  is  converted  into  chloride.  F.  G.  C.  S. 

Vanadium  Sesquisulphate.  Arthur  Stahler  and  Heinz 
Wirthwein  ( Ber .,  1905,  38,  3978 — 3980.  Compare  Abstr.,  1905, 
ii,  595). —  Vanadium  hydrogen  sulphate,  Vd2(S04)3,H2S04,12H20,  ob¬ 
tained  by  methods  similar  to  those  used  for  the  corresponding 
titanium  salt,  more  especially  by  the  electrolytic  reduction  of  blue 
vanadyl  sulphate,  is  a  green,  finely-crystalline,  silky  powder,  and  is 
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insoluble  in  alcohol,  ether,  acetic  acid,  or  60  per  cent,  sulphuric  acid. 
Its  aqueous  solution  has  a  green  colour.  The  ammonium  salt, 
Vd2(S04)3,(NH4)2S04,12H20,  and  rubidium  salt  have  been  prepared. 
Vanadium  sesquisulphate,  Vd2(S04)3,  is  obtained  when  the  green  salt  is 
heated  slowly  at  180°  in  an  atmosphere  of  carbon  dioxide;  it  forms  a 
microcrystalline  powder,  and  dissolves  in  hydrochloric  acid  to  a 
yellowish-brown,  or  in  dilute  sulphuric  acid  to  a  green  solution. 

J.  J.  S. 

Modifications  of  Antimony.  Alfred  Stock  and  Werner 
Siebert  ( Ber .,  1905,  38,  3837 — 3844). — A  new  black,  amorphous 
modification  of  antimony  can  be  prepared  either  by  the  action  of 
oxygen  or  of  air  on  liquid  antimony  hydride  at  about  —  40°,  or  by 
rapid  cooling  of  the  vapour  of  ordinary  metallic  antimony.  Special 
apparatus  for  these  operations  is  described,  the  last  method  consisting 
in  distilling  the  metal  from  a  porcelain  tube,  heated  electrically  by  a 
platinum  wire  to  about  300°,  in  a  good  vacuum  on  to  a  surface  cooled 
by  liquid  air.  The  black  antimony  has  a  sp.  gr.  5'3,  it  is  chemically 
more  active  than  the  grey  form,  and  oxidises  and  often  catches  fire  in 
the  air  at  the  ordinary  temperature.  At  400°,  it  is  converted  instantly 
into  the  stable  grey  form  and  suffers  the  same  change  slowly  on 
boiling  with  water  ;  it  may  be  freed  from  antimony  oxide  by  washing 
with  hydrochloric  acid. 

Antimony  also  exists  in  a  third — a  yellow  modification.  This  has 
been  so  far  prepared  only  in  minute  quantities  either  by  the  action  of 
oxygen  on  antimony  hydride  at  -  90°,  or,  better,  by  the  interaction  of 
antimony  hydride  and  chlorine  dissolved  in  liquid  ethane  at  -  100°  in 
red  light.  The  yellow  modification  is  very  unstable ;  it  blackens 
above  —  90°  even  in  the  dark.  On  shaking  yellow  antimony  with 
carbon  disulphide  at  temperatures  below  —  50°,  a  suspension  of 
insoluble  antimony  in  the  colloidal  state  is  obtained,  which  above 
—  50°  is  in  a  few  seconds  changed  into  the  black  modification. 

Cohen’s  a-antimony  is  probably  identical  with  the  black  antimony 
described  above.  E.  F.  A. 

Melting  Point  of  Gold  and  Expansion  of  Gases  at  High 
Temperatures.  III.  Adrien  Jaquerod  and  F.  Louis  Perrot 
{Arch.  Sci.  phys.  nat.,  1905,  [iv],  20,  506 — 529). — The  mean  value  for 
the  melting  point  of  gold  in  the  authors’  determinations  was  1067  ’4° 
±1-8°.  Previous  determinations  vary  from  1061°  to  1200°,  but  the 
three  most  trustworthy  values  are  1064-3  (Holborn  and  Day),  1065 ‘6° 
(D.  Berthelot),  and  the  authors’,  giving  a  mean  of  1065 ’8°,  or,  allowing 
a  little  more  weight  to  the  authors’  value,  1066°,  which  they  consider 
to  be  the  value  which  should  be  accepted  for  the  melting  point. 
From  the  experiments,  the  relative  values  of  the  coefficients  of  expan¬ 
sion  of  the  various  gases  employed  between  0°  and  1067'4°  may  be 
obtained,  and,  taking  the  value  0-0036643  for  nitrogen,  the  other 
values’  are:  air,  00036643;  carbon  monoxide,  0*0036638 ;  oxygen, 
0*0036652;  carbon  dioxide,  (1)  0-0036756;  (2)  0-0036713  (see 
Abstr.,  1905,  ii,  506,  627).  L.  M.  J. 
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Precipitation  of  Metallic  Gold.  P.  E.  Jameson  («/.  Amer. 
Chem.  Soc .,  1905,  27,  1444). — By  the  following  method,  gold  can  be 
rapidly  precipitated  in  a  convenient  state  for  collection.  A  stick  of 
potassium  nitrite  weighing  about  5  grams  is  placed  in  a  solution  of 
1  gram  of  gold  chloride  in  30  c.c.  of  water,  and  about  3  c.c.  of  con¬ 
centrated  sulphuric  acid  are  added  immediately.  When  the  reaction 
has  ceased,  another  piece  of  potassium  nitrite  of  the  same  size  is 
added,  and  the  solution  is  stirred  until  a  clear  pale  blue  solution  is 
obtained.  The  precipitated  gold  collects  at  the  bottom  of  the  vessel 
in  the  form  of  dark  brown  nodules  which  can  be  easily  separated  by 
decantation.  E.  G. 

Hydrated  Palladium  Dioxide.  Italo  Bellucci  (Zeit.  anorg. 
Chem.,  1905,  47,  287 — 288). — A  reply  to  Wohler  and  Konig’s 
criticism  (Abstr.,  1905,  ii,  722)  regarding  the  author’s  statements  as 
to  the  composition  of  hydrated  palladium  dioxide  ( Gazzetta ,  1905,  35, 
i,  343).  G.  S. 
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[Cubanite  as  a  Furnace  Product.]  William  P.  Headden 
(Proc.  Colorado  Sci.  Soc.,  1905,  8,  39 — 44). — An  incrustation  formed 
on  an  iron  rabble  plate  of  a  McDougall  furnace,  used  for  roasting 
pyritous  copper  ore  at  Anaconda,  Montana,  showed  three  more  or  less 
distinct  layers.  The  two  inner  layers  consisted  mainly  of  ferrous 
sulphide ;  the  material  of  the  outer  layer  has  a  bronze-yellow  colour 
and  conchoidal  fracture,  and  in  composition  approximates  to  cubanite, 
CuFe2S4.  L.  J.  S. 

Abstraction  of  Oxygen  from  the  Atmosphere  by  Iron. 

Charles  Henrv  Smyth,  jun.  (J.  Geol.,  1905,  13,  319 — 323). — The 
disintegration  and  weathering  of  crystalline  rocks  is  accompanied  by 
the  oxidation  of  ferrous  iron  to  ferric  iron.  An  attempt  is  made  to 
calculate  the  amount  of  oxygen  abstracted  from  the  atmosphere  by 
this  process  during  geological  time.  The  average  compositions  of 
crystalline  rocks  (F.  W.  Clarke,  Abstr.,  1904,  ii,  669)  and  of  shales 
and  sandstones  give  the  following  data  : 

Original  crust,  FeO  :Fe203  =  1  :0-75. 

Sediments  „  „  =  1:1-75. 

Taking  Joly’s  estimate  of  the  mass  of  siliceous  sediments  as  64  x  1016 
tons,  there  must  have  been  a  total  of  835  x  1012  tons  of  oxygen 
absorbed  by  iron,  or  68‘8  per  cent,  of  that  now  present  in  the  atmos¬ 
phere.  L.  J.  S. 

Pseudomorphs  of  Osteolite  after  Calcite :  Crystallised 
Staffelite.  Arthur  Schwantke  ( Centr .  Min.,  1905,  641 — 646). — 
With  other  alteration  products  in  a  weathered  basalt  at  Prausnitz,  in 
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Silesia,  are  white,  compact  masses  of  osteolite,  embedded  in  which  are 
acute  scalenohedral  crystals  with  the  composition  P205,  35*90;  C02, 
5*85;  CaO,  53*30  =  95*05;  the  latter  are  pseudomorphs  of  osteolite 
after  calcite. 

The  published  analyses  of  osteolite  and  staffelite  are  quoted  and 
compared.  Both  these  minerals  differ  from  apatite  in  containing 
calcium  carbonate  in  addition  to  phosphate ;  some  fluorine  is  present 
in  staffelite,  but  none  in  osteolite.  On  a  specimen  of  staffelite  from 
the  original  locality,  Staffel,  in  Hesse-Nassau,  were  noticed  some  small, 
pale  green,  transparent  crystals  with  the  form  of  apatite,  which  were 
found  to  contain  carbon  dioxide.  Neither  in  the  crystals  nor  in  the 
botryoidal  masses  of  typical  staffelite  are  there  any  enclosures  of 
calcite ;  the  carbon  dioxide  must  therefore  enter  into  the  composition 
of  the  mineral.  Staffelite  and  osteolite  are  probably  identical,  the 
latter  being  an  impure  and  altered  variety  of  the  former.  L.  J.  S. 

Formation  of  Oceanic  Salt  Deposits.  The  Occurrence  of 
Calcium  Compounds  up  to  25°.  Jacobus  H.  van’t  Hoff  (Zeit. 
anorg.  Chem .,  1905,  47,  244 — 280). — A  summary  of  work  already 
published  (see  Abstr.,  1904,  ii,  34,  417,  492,  561  ;  1905,  ii,  319,  464, 
641).  G.  S. 

Formation  of  Oceanic  Salt  Deposits.  XLIV.  Limit  of 
Existence  of  Tachhydrite  at  83°.  Jacobus  H.  van’t  Hoff  and 
J.  d’Ans  ( Sitzungsber .  It.  Akad.  TFi’ss.  Berlin ,  1905,  913 — 916. 
Compare  van’t  Hoff  and  Lichtenstein,  Abstr.,  1905,  ii,  262,  641). — 
The  diagram  representing  the  conditions  of  separation  of  the  various 
calcium  compounds  which  play  a  part  in  the  formation  of  oceanic 
deposits  assumes  a  simpler  character  as  the  temperature  rises. 
Solubility  data  are  recorded  for  the  temperature  of  83°,  above  which 
tachhydrite,  CaCl2,2MgCl2,12H20,  is  incapable  of  existence.  These 
are  contained  in  the  following  table,  the  numbers  expressing  mols.  of 
salt  per  1000  mols.  of  water  : 


Saturation  with  respect  to  sodium  chloride  and  CaCL. 

MgCl2. 

k2ci2. 

NaoCb. 

Calcium  chloride  (CaCl2,2H20)  . 

239 

0 

0 

0-5 

Tachhydrite,  magnesium  chloride  . 

141 

45-5 

0 

0*5 

Calcium  chloride,  potassium  chloride . 

249 

0 

11 

0-5 

Calcium  chloride,  tachhydrite  . 

239 

— 

0 

05 

Tachhydrite,  magnesium  chloride,  carnallite . 

141 

45*5 

— 

0*5 

Calcium  chloride,  potassium  chloride,  carnallite  ... 

216 

27 

10*5 

0-5 

Calcium  chloride,  tachhydrite,  carnallite  . 

239 

—  0*5 

H.  M.  D. 

Geological  Thermometer.  Jacobus 

H. 

van’t 

Hoff 

(Zeit. 

Elektrochem.,  1905,  11,  709 — 710). — The  temperature  at  which 

deposits  of  salts  such  as  those  of  Stassfurt  have  been  formed  may  be 
inferred  from  the  properties  of  the  salts  themselves.  In  general,  salts 
containing  less  water  are  formed  at  higher  temperatures,  and  they  are 
able,  at  the  ordinary  temperature,  to  take  up  water.  Glauberite, 
CaNa2(S04)2,  for  example,  combines  with  water  and  the  compound 
melts  at  29°.  The  meltirig  point  is  depressed  by  other  salts.  The 
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following  are  the  lowest  temperatures  at  which  the  salts  named  can 
exist  in  presence  of  the  other  salts  occurring  with  them :  blodite,  5° ; 
glauberite,  10°;  hexahydrated  magnesium  sulphate,  13°;  thenardite, 
14°;  kieserite,  18°;  kaliblodite,  18° ;  octahedral  borax,  34°  ;  langbeinite, 
37°;  loweite,  43°;  van’t-Hofiite,  46°.  A  more  accurate  estimate  of  the 
temperatures  at  which  the  salts  were  deposited  is  obtained  by 
examining  the  salts  which  can  be  deposited  simultaneously  at  a  given 
temperature.  In  this  way  it  is  shown  that  the  following  salts  must 
have  been  deposited  at  temperatures  above  those  given  :  glauberite, 
10°;  langbeinite,  37°;  lovveite,  43°;  van’t-Hoffite,  46°;  loweite  and 
glaserite,  57° ;  loweite  and  van’t-Hoffite,  60° ;  kieserite  and  potassium 
chloride,  72°.  The  last  appears  to  have  been  the  highest  temperature 
reached  during  the  formation  of  the  Stassfurt  deposits.  T.  E. 

Composition  of  Xenotime.  Waldemar  C.  Brogger  (JVyt  Mag. 
Naturvid.  Christiania,  1904,  42,  1 — 7). — Kraus  and  Beitinger  (Abstr., 
1901,  ii,  395)  have  considered  xenotime  (YP04)  to  be  an  altered  form 
of  hussakite  (3R203,3P205,S03).  The  perfectly  fresh  crystals  of 
brown,  transparent  xenotime  from  Aro,in  Norway,  analysed  by  Blom- 
strand  in  1890,  have  been  examined  for  sulphur  trioxide  by 
O.  Heidenreich,  but  not  a  trace  was  detected.  By  the  replacement  of 
part  of  the  phosphoric  oxide  by  small  and  variable  amounts  of  sulphur 
trioxide,  it  appears  that  there  may  be  a  passage  from  true  xenotime 
(YP04)  to  the  hussakite  variety  (compare  Abstr.,  1903,  ii,  553). 

L.  J.  S. 

[Columbite,  Fibroferrite,  Enargite,  Alunogen,  Doughtyite, 

&c.]  William  P.  Headden  ( Proc .  Colorado  Sci .  Foe.,  1905,  8, 
55 — 70). — Columbite. — Analysis  I  is  of  columbite  occurring  as  large 
masses  with  tourmaline  in  pegmatite  at  Canon  City,  Colorado. 
Analysis  II  is  of  similar  material  from  Black  Hills,  South  Dakota  : 


Cb205. 

Ta20B. 

W03. 

Sn02. 

FeO. 

MnO. 

Ignition. 

Total. 

Sp.  gr. 

I.  56-48 

22-12 

0-45 

O'll 

8-07 

12-45 

0-15 

99-83 

5-66 

II.  54  64 

25-62 

— 

0-15 

6-80 

12-61 

— 

99-82 

5-91 

Fibroferrite. — Aggregates  of  greenish-white,  acicular  crystals  from 
Green  River,  Utah,  gave  the  results  under  III,  agreeing  with  the 
formula  Fe203,2S03,10H20  : 

S03.  Fe203.  CaO,MgO.  Na20.  H20.  Insol.  Total. 

III.  31-57  30-22  traces  0‘59  37-06  040  99‘54 

Enargite. — The  ore  at  the  Powers  Mine,  Willis  Gulch,  Gilpin  Co., 
Colorado,  consists  mainly  of  crystalline  enargite  (analysis  IY), 
associated  with  some  pyrites  and  chalcopyrite.  Crystals  are  encrusted 
with  quartz.  Although  lead  is  shown  in  the  analysis,  no  lead 
mineral  was  detected  on  the  specimens  : 

S.  As.  Sb.  Cu.  Pb.  Fe.  Zn.  Total.  Sp.  gr. 

IY.  29-35  16-17  3-77  48‘40  T83  0'30  0T9  100-01  443 
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Alunogen. — This  occurs  as  large,  incrusting  masses,  sometimes 
several  hundred  pounds  in  weight,  on  sandstones  and  shales  at 
Doughty  Springs  and  Alum  Gulch,  in  Delta  Co.,  Colorado.  Analysis  V 
is  of  massive  material  (21  '30  per  cent,  of  material  insoluble  in  water 
deducted)  ;  VI  and  VII  of  scaly  material ;  VIII  and  IX  of  fibrous 
material.  In  their  content  of  magnesia,  some  of  these  analyses  show 
an  approach  to  pickeringerite  : 


Insol.  in 


in 

O 

co 

ai2o3. 

Te203. 

CaO. 

MgO.  Na20.  K,0.  Li20. 

h2o. 

h2o. 

Total, 

V.* 

37-15 

15-68 

trace 

0-40 

0-74 

trace  —  — 

45-81 

— 

100-00 

VI. 

37*12 

13-53 

trace 

trace 

2-90 

1"25  0"17  trace 

44-84 

0-14 

99-95 

VII. 

39-18 

14-17 

trace 

0-09 

1-94 

not  determined 

43-07 

0-71 

99-16 

VIII. 

38-90 

12-51 

trace 

trace 

3-35 

not  determined 

41-96 

2-76 

99-48 

IX. 

37-26 

15-08 

1-19 

trace 

nil 

not  determined 

44-84 

1-37 

99-74 

x.t 

15-00 

39-51 

0-45 

— 

trace 

—  —  — 

41-80 

1-56 

100-67 

*  Also  Si02  (soluble  in  water),  0‘22.  f  Also  Si02)  1  *91  ;  ZnO,  0‘44. 


Doughtyite. — This  name  is  given  tentatively  to  a  hydrated  basic 
aluminium  sulphate,  which  is  formed  abundantly  as  a  white  precipitate 
by  the  interaction  of  the  waters  (an  alkaline  water  and  one  containing 
aluminium  sulphate  in  solution)  of  the  Doughty  Springs,  Delta  Co., 
Colorado.  An  air-dried  sample  gave  results  (analysis  X)  correspond¬ 
ing  with  the  formula  A12(S04)3,5A12(0H)6,21H20. 

Bismuthite. — Analysis  is  given  of  an  ore  sample  from  the  Paulina 
Mine,  Xocozari,  Mexico,  consisting  of  an  intimate  mixture  of  bismuth¬ 
ite  (Bi2S3)  and  micaceous  haematite. 

Palladium. — Description  is  given  of  a  soft,  black  material  con¬ 
taining  palladium,  11 ‘86  ;  copper,  60 ‘21  per  cent.  It  is  an  artificial 
product  of  unknown  origin,  but  may  possibly  have  been  obtained 
from  Wyoming  platinum  ore.  L.  J.  S. 

Minerals  [Stilbite,  Chabazite,  &c.]  from  Gellivare,  Sweden. 
A.  Bygden  {Bull.  Geol.  Inst.  Univ.  Upsala,  1905,6,(1902-3),  92 — 100). 
— In  the  Selets  Mine,  at  Gellivare,  the  iron-ore  is  separated  from  the 
surrounding  granulitic  gneiss  by  a  brecciated  zone  consisting  of  blocks 
of  gneiss  and  ore  embedded  in  a  coarsely  crystalline  mixture  of  horn¬ 
blende,  magnetite,  red  felspar,  and,  sometimes,  quartz.  Cavities  in 
this  binding  material  contain  zeolites.  Analysis  I  is  of  stilbite,  and 
corresponds  with  the  formula  2R0,2Al203,13Si02,14H20.  Chabazite 
gave  the  results  under  II  and  III,  corresponding  with  the  formulae 
R0,Al203,4Si02,6H20  and  2R0,2Al203,9Si02,13H20  respectively. 
These  zeolites  are  often  attached  to  a  red  mineral,  occurring  as  com¬ 
pact  masses  and  as  square  columns,  which  has  the  composition  given 
under  IV  (also  trace  of  chlorine) ;  it  is  a  pseudomorph  of  felspar 
(orthoclase  and  plagioclase)  after  scapolite. 

A  crevice  in  the  brecciated  granulite  of  the  Oskar  Mine  is  filled 
with  a  soft,  soapy  material,  which  is  either  pale  green  to  red  (anal.  V) 
or  dark  grey  to  violet-brown  (anal.  VI)  in  colour,  the  two  kinds 
being  sharply  separated.  When  dried  in  the  air,  the  material  hardens 
and  cracks,  and  the  air-dried  material  crumbles  when  placed  in  water. 
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The  substance  approximates  to  celadonite  in  composition,  but  is 
probably  not  homogeneous  : 


SiO„. 

AL,Os. 

Fe„0,.Fe0.Mg0.  CaO.  SrO.  Na2O.K,0.  H„0. 

Total. 

Sp.  gr. 

I. 

58-22 

14'-68 

0-22  — 

0-11  7-66 

— 

0-51  0-44  18-22 

100-06 

2-14 

II. 

47-39 

18-66 

0-20  — 

0-29  8-34 

0-96 

0-44  2-17  21-85 

100-30 

— 

III. 

49-87 

17-21 

0-49  — 

0-46  7-74 

0-61 

0-30  2-27  21-15 

100-10 

2-09 

IV. 

64-18 

20-11 

0-75  — 

0-11  1-07 

— 

8-97  4-04  0-78 

100-01 

2-63—2-67 

V. 

50-58 

19-02 

—  1-71 

4-54  1-40 

— 

0-28  0-08  22-72 

100-33 

2-11 

VI. 

38-25 

14-18 

18-10  2-53 

7-23  1-69 

— 

0-35  0-15  17-61 

100-09 

2-31 

L.  J.  S. 


Diffusion  of  Barium  and  Strontium  in  Sedimentary  Rocks. 

L.  Collot  ( Compt .  rend.,  1905,  141,  832 — 834). — The  occurrences  of 
barytes  and  celestite  in  the  sedimentary  rocks  of  France  are  enumer¬ 
ated  ;  they  are  mostly  in  Jurassic  and  Cretaceous  strata,  but  celestite 
is  found  in  the  “  plastic  clay  ”  and  green  marl  of  Tertiary  age  in  the 
Paris  basin.  The  minerals  occur  as  crystals  lining  the  cavities  of 
fossil  shells,  and  also  as  nodular  concretions ;  in  the  latter  case  the 
barytes  is  sometimes  partly  replaced  by  calcite,  giving  rise  to  forms 
which  have  been  erroneously  described  as  organic  remains. 

L.  J.  S. 


PHYSIOLOGICAL  CHEMISTRY. 


39 


Physiological  Chemistry. 


The  Feeding  of  the  Frog’s  Heart.  J.  McGuire  (Zeit.  Biol., 
1905,  47,  289 — 311). — Experiments  are  recorded  on  the  isolated  heart 
of  the  frog  which  relate  to  facts  previously  known  to  most  physiologists  ; 
for  instance,  that  a  mixture  of  salt  solution  and  blood  will  keep  the 
heart  beating,  that  laked  blood  is  toxic,  that  potassium  chloride  is 
poisonous,  that  carbon  dioxide  paralyses,  and  that  temperature  and 
season  have  an  influence.  Bowditch’s  staircase  phenomenon  is.  due 
to  accumulation  of  carbon  dioxide  in  the  resting  heart,  and  the  im¬ 
provement  is  due  to  a  gradual  removal  of  that  gas  with  successive 
beats;  no  reference  is  made  to  Waller’s  theory  that  the  phenomenon 
is  due  to  the  favouring  action  of  small  amounts  of  the  same  gas 
developed  during  activity.  Serum,  which  most  observers  find  is 
intensely  toxic,  is  here  spoken  of  as  nutritive,  even  when  deprived  of 
all  oxygen  in  a  vacuum.  W.  D.  H. 

The  Action  of  Carbon  Dioxide  on  the  Frog’s  Heart.  B.  H. 

Saltet  {Zeit.  Biol.,  1905,  47,  312 — 322). — This  paper  deals  particu¬ 
larly  with  details  of  the  harmful  action  of  carbon  dioxide  on  the  heart. 
During  action  the  output  of  the  gas  is  not  much  increased  as  compared 
with  the  resting  condition.  The  view  advanced  concerning  the  stair¬ 
case  phenomenon  is  the  same  as  in  the  preceding  paper.  It  is  assumed 
throughout  that  serum  albumin  is  the  main  nutritive  material  for 
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cardiac  and  other  muscle,  and  carbon  dioxide  is  stated  to  be  harmful 
because  it  renders  this  proteid  not  capable  of  utilisation. 

W.  D.  H. 

Action  of  Nutritive  Fluids  on  the  Heart.  Bertha  Finn  [Zeit. 
Biol.,  1905,47,  323 — 334) — A  somewhat  similar  series  of  observations 
and  conclusions.  Ringer’s  solution  is  regarded  as  merely  preservative, 
and  not  nutritive  in  any  sense.  W.  D.  H. 

Respiration  of  the  Heart  of  Turtle  and  Frog.  Julia  Divine 
[Zeit.  Biol.,  1905,  47,  335 — 378). — Another  paper  of  the  same  series, 
dealing  especially  with  the  reducing  action  the  heart  has  on 
oxyhemoglobin.  W.  D.  H. 

Loss  of  Function  and  Recovery  of  the  Central  Nervous 
System  in  Frogs.  Julius  Ries  [Zeit.  Biol.,  1905,  47,  379 — 399). — 
The  functions  of  the  central  nervous  system  are  lost  on  cessation  of  the 
blood  supply.  No  recovery  occurs  on  subsequent  perfusion  with  any 
saline  solution  unless  mixed  with  proteid  matter  preferably  obtained 
from  serum.  This  and  the  foregoing  four  papers  are  all  written  with 
the  apparent  object  of  upholding  Kronecker’s  theory  on  the  im¬ 
portance  of  serum  albumin  for  the  maintenance  of  the  nutrition  of 
tissues,  particularly  those  which  are  contractile.  [No  reference  is  made 
to  the  experiments  of  Locke  and  others  which  have  led  to  a  contrary 
conclusion.]  W.  D.  H. 

Glycolysis.  Leo  Rapoport  [Chem.  Centr.,  1905,  ii,  1371 ;  from  Zeit. 
Klin.  Med.,  57,  208 — 214). — A  consideration  of  the  action  of  various 
tissues  on  sugar  leads  to  the  conclusion  that  glycolysis  is  due  to 
ferment  action.  W.  D.  H. 

Action  of  Radium  Rays  on  the  Peripheral  Nerves.  Adolf 
Beck  [Bull.  Acad.  Sci.  Cracow,  1905,  286 — 289). — The  author  applied 
a  box  containing  10  mg.  of  radium  bromide  to  the  skin  covering  an 
ending  of  the  sciatic  nerve  of  rabbits  ;  in  eight  out  of  thirteen  rabbits, 
sensibility  of  the  foot  to  an  induction  current  disappeared  entirely, 
and  in  the  remaining  rabbits  was  diminished.  No  definite  change  in 
sensibility  could  be  observed  on  a  second  application.  The  action  of 
such  small  quantities  of  radium  must  be  confined  to  the  peripheral 
nerves,  as  only  the  foot  was  affected.  Little  or  no  diminution  of 
sensibility  was  observed  on  applying  radium  rays  to  the  sciatic  nerve- 
endings  of  dogs. 

The  sensibility  of  the  sensory  nerve-endings  of  men  was  in  some 
cases  slightly  increased,  in  others  slightly  decreased,  on  application  of 
radium  rays  to  the  ulnar  nerve.  G.  Y. 

Excretion  of  Creatinine  in  Man.  Cornelis  A.  Pekelharing, 
C.  J.  C.  Hoogenhuyze,  and  H.  Verploegh  [Proc.  K.  Alcad.  Wetensch. 
Amsterdam,  1905,  8,  363 — 377). — The  experiments  recorded  confirm 
Folin’s  views  (Abstr.,  1905,  ii,  183,  268)  on  the  rdle  creatinine  plays 
in  metabolism.  The  slight  variations  noticeable  in  the  daily  output 
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can  be  largely  explained  by  the  amount  of  creatine  and  creatinine  in 
the  food.  The  special  point  investigated  was  the  influence  of  muscular 
work  on  the  excretion.  This  is  found  to  have  no  influence  when  the 
diet  is  sufficient.  Creatinine  is  not  therefore  a  result  of  energy  pro¬ 
duction.  Only  if  the  food  given  is  not  sufficient  does  an  increased 
output  of  creatinine  appear ;  that  is,  in  these  circumstances,  the 
material  wanted  for  contraction  is  drawn  from  the  muscular  proteids. 

W.  D.  H. 

Effects  of  Choline  on  Animals.  E.  Farquhar  Buzzard  and 
Richard  W.  Allen  {Rev.  Neurol.  Psychiatry,  1905,  453 — 461). — The 
repeated  introduction  of  small  doses  of  choline  into  the  circulating 
fluids  of  rats  and  rabbits  does  not  produce  any  important  morbid 
changes  in  the  nervous  system  or  viscera,  and  during  life  no  con¬ 
vulsions  or  paralysis  are  seen.  Large  doses  (greatly  in  excess  of  what 
can  be  produced  in  man  by  degenerative  nervous  diseases)  lead  to 
convulsive  attacks.  It  is  improbable  that  the  convulsions  of  general 
paralysis  or  of  epilepsy  are  due  directly  or  solely  to  the  presence  of 
choline  in  the  blood  or  cerebrospinal  fluid  (confirmatory  of  Mott  and 
Halliburton,  but  against  the  conclusions  of  Donath).  W.  D.  H. 

The  Pharmacology  of  Indaconitine  and  Bikhaconitine. 

J.  Theodore  Cash  and  Wyndham  R.  Dunstan  (Proc.  Roy.  Soc.,  1905, 
B  76,  468 — 490.  Compare  Dunstan  and  Andrews,  Trans.,  1905,  87, 
1620,  1636). — Indaconitine,  an  alkaloid  obtained  from  Aconitum  chas- 
manthum,  yields  on  partial  hydrolysis  acetic  acid  and  benzoyl-pseud- 
aconine ;  the  latter  substance  splits  up  on  further  hydrolysis  into 
benzoic  acid  and  pseudaconine.  Bikhaconitine,  from  A.  spicatum  {A. 
ferox,  var.  spicatum ),  yields,  under  the  same  conditions,  acetic  acid, 
veratric  acid,  and  a  pseudaconine  identical  with  that  obtained  from 
indaconitine. 

As  regards  physiological  action,  these  two  alkaloids  show  a  qualita¬ 
tive  agreement  with  aconitine,  japaconitine,  and  pseudaconitine,  dealt 
with  in  previous  papers  (compare  Abstr.,  1899,  ii,  42  ;  1901,  ii, 
613).  Bikhaconitine  has  a  more  powerful  toxic  action  on  cats  and 
rabbits  than  indaconitine ;  of  the  alkaloids  so  far  examined,  aconitine 
and  indaconitine  are  about  equally  poisonous,  japaconitine  is  rather 
more  active  than  these,  but  not  quite  so  toxic  as  bikhaconitine,  whilst 
pseudaconitine  is  the  most  active  of  the  series.  Bikhaconitine  and 
indaconitine  are  equally  toxic  towards  frogs.  The  greater  toxic  action 
of  bikhaconitine  towards  warm-blooded  animals  is  due  to  its  more 
powerful  depressing  effect  on  the  respiration ;  the  respiratory  activity 
of  frogs  is  also  diminished  to  a  greater  extent  by  the  former  alkaloid. 
The  relative  activity  of  the  two  alkaloids  in  abolishing  the  power 
possessed  by  nerve-muscle  preparations  of  responding  to  stimuli  was 
investigated  by  immersing  the  tissues  in  dilute  solutions  of  the  hydro¬ 
bromides,  and  it  was  found  that  in  this  respect  indaconitine  is  slightly 
more  active  than  bikhaconitine. 

The  pseudaconines  obtained  from  the  two  alkaloids  appear  to  be 
identical  in  physiological  action,  and  behave  in  all  respects  like 
the  aconine  from  aconitine  described  in  a  former  paper.  G.  S. 
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Are  Toxins  Ferments?  Leo  von  Liebermann  ( Chern .  Centr., 
1905,  ii,  1370 — 1371  ;  from  Deutsch.  med.  Woch.,  31,  No.  33.  Com¬ 
pare  Abstr.,  1904,  ii,  474). — From  the  consideration  of  the  quantitative 
relationships  of  such  toxins  as  abrin  and  ricin,  the  conclusion  is  reached 
that  the  question  in  the  title  must  be  answered  in  the  negative. 

W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Methane  as  Carbon-food  and  Source  of  Energy  for  Bacteria. 

N.L.  Sohngen  ( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1905,  8,  327 — 331). 
— The  fact  that  methane,  which  is  produced  in  enormous  quantities  in 
nature  and  is  chemically  so  inactive,  occurs  only  in  traces  in  the 
atmosphere  led  the  author  to  search  for  living  organisms  capable  of 
feeding  on  this  hydrocarbon.  These  were  discovered  in  short  rod-like 
bacteria,  provisionally  called  Bacillus  methanicus,  which  form  as  a 
slimy  pink  film  on  the  surface  of  a  culture-liquid  (water  100,  calcium 
sulphate  0'01,  ammonium  chloride  0T0,  magnesium  ammonium  phos¬ 
phate  0‘05,  potassium  hydrogen  phosphate  0  05)  impregnated  with 
garden-soil,  sewage,  or  canal-water,  and  placed  in  an  atmosphere  of 
methane  and  oxygen  at  about  30°.  The  methane  is  nearly  all  absorbed 
in  a  week  and  the  presence  of  organic  matter  in  the  culture-liquid 
can  be  shown  by  oxidation  with  standard  potassium  permanganate. 
A  pure  culture  of  B.  methanicus  is  obtained  by  growing  it  on  washed 
agar,  containing  the  necessary  salts,  at  about  30°  in  an  atmosphere 
consisting  of  one-third  methane  and  two-thirds  oxygen.  C.  S. 

Similarity  in  the  Action  of  Salts  of  Copper,  Mercury,  and 
Silver  on  the  Lower  Plants.  Thomas  Bokorny  ( Chem .  Zeit.,  1905, 
29,  1201 — 1202). — Algse  are  killed  by  salts  of  copper,  mercury,  and 
silver  at  dilutions  of  1  in  1,000,000;  all  other  metals  require  to  be  in 
much  more  concentrated  solution  to  exert  a  .harmful  effect.  The 
germicidal  action  of  ferrous  sulphate  is  attributed  to  traces  of  copper 
sulphate  present  in  this  substance  as  an  impurity.  P.  H. 

Influence  of  Formaldehyde  on  the  Energy  of  Increase,  the 
Fermentation  Energy,  and  the  Duration  of  Generation  of 
Different  Varieties  of  Yeast.  Julius  Hiksch  (Chem.  Centr.,  1905, 
ii,  1377 — 1378  ;  from  Allgem.  Zeit.  Bierbrau.  Malzfabr .,  1905). — 
Aldehyde  stimulated  the  energy  of  incease  in  nearly  every  case.  The 
fermentation  maximum  was  generally  reached  only  when  the  energy 
of  increase  had  considerably  diminished.  Formaldehyde  does  not 
hinder  the  separation  of  invertin.  N.  H.  J.  M. 

Fermentation  Process  with  Colophony.  Jean  Effront 
(Chem.  Centr.,  1905,  ii,  1377 ;  from  Mon.  sci.,  [iv],  19,  ii,  721 — 722). 

- — Abietic  acid  and  colophony  free  from  volatile  acids  are  favourable 
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to  the  development  of  the  organism.  In  a  solution  containing  many 
yeast  cells  and  few  lactic  acid  bacteria,  the  colophony  settles  more 
on  the  relatively  greater  surface  of  the  rods  than  on  the  yeast  cells, 
and  so  assists  the  yeast  in  its  struggle  with  the  bacteria. 

In  practice,  an  alkaline  solution  of  colophony  is  added  after  in¬ 
troducing  the  yeast  into  the  mash  ;  very  pure  fermentations  result, 
and  the  sterilisation  of  the  mash,  the  addition  of  acid,  and  the 
employment  of  large  amounts  of  yeast  are  unnecessary. 

N.  H.  J.  M. 

Effect  of  a  Drug  on  a  Simple  Vital  Process.  Heinrich 
Dreser  {Zeit.  JSlektrochem .,  1905,  11,  739 — 741). — The  effect  of  sodium 
salicylate  on  the  rate  of  evolution  of  carbon  dioxide  by  yeast  cells 
is  studied.  A  small  addition  of  sodium  salicylate  increases  the  rate, 
further  quantities  produce  a  rapid  diminution  in  it,  whilst  for  very 
large  quantities  the  rate  tends  asymptotically  towards  a  value  greater 
than  zero.  The  middle  part  of  the  curve  can  be  represented  by  the 
assumption  that  a  small  addition  of  sodium  salicylate,  dx,  produces  a 
proportional  increase,  dy,  in  the  rate  of  evolution  of  carbon  dioxide, 
which  is  proportional  to  the  quantity  of  salicylate,  x,  already  present, 
or  -  1  jy  dyjdx  =  k.x.  By  putting  (x  -  b)  in  place  of  x  in  this  equation, 
it  is  made  to  fit  the  first  part  of  the  curve  also.  It  appears  probable 
that  a  part  of  the  salicylate  is  absorbed  by  the  yeast  cells  and  becomes 
inactive;  the  constant  b  would  represent  this  absorbed  part.  The 
fact  that  the  curve  does  not  tend  towards  zero  as  the  quantity  of 
salicylate  is  increased  is  probably  due  to  the  superposition  of  another 
phenomenon.  The  evolution  of  carbon  dioxide  by  Buchner’s  enzyme 
is  not  affected  by  sodium  salicylate,  and  a  small  residual  evolution  of 
gas  will  therefore  be  observed  after  all  the  living  yeast  cells  have 
been  poisoned.  T.  E. 

Assimilation  of  Carbon  Dioxide.  Waltiier  Lob  {Zeit.  Elektro- 
chem.,  1905,  11,  745 — 752). — The  author  has  attempted  to  build  up  a 
sugar  from  carbon  dioxide  and  water,  using  the  silent  electric  dis¬ 
charge  in  place  of  the  natural  combination  of  sunlight  and  a  catalyst. 
The  apparatus  was  arranged  in  such  a  way  that  the  products  formed 
were  removed  from  the  action  of  the  discharge  as  quickly  as  possible. 

Moist  carbon  dioxide  yields  carbon  monoxide  and  oxygen  first, 
formic  acid  and  hydrogen  peroxide  are  formed  slowly  as  secondary 
products.  In  moist  carbon  monoxide,  the  main  reactions  are 

co  +  h2  =  ch2o 

(formaldehyde)  and  CO  +  H20  =  C02  +  H2.  Formic  acid  is  also  produced. 
A  moist  mixture  of  carbon  dioxide  and  hydrogen  gives  formaldehyde 
and  formic  acid.  Carbon  monoxide  and  hydrogen  give  the  same 
products ;  the  formaldehyde  is,  however,  present  in  much  larger 
quantity  and  considerable  quantities  of  carbon  dioxide  are  formed. 
When  the  discharge  is  passed  through  moist  carbon  dioxide  in  presence 
of  a  substance  which  absorbs  oxygen,  formaldehyde  and  formic  acid 
are  produced  in  much  larger  quantity.  Chlorophyll  itself  may  be  used 
as  the  oxygen  absorber. 


44 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Moist  formaldehyde  vapour  decomposes  mainly  into  carbon  monoxide 
and  hydrogen,  but  small  quantities  of  methane  are  also  formed  : 

0H20  +  2H2  =  CH4  +  H20. 

Formic  acid  and  water  vapour  behave  similarly.  From  methane  and 
carbon  dioxide,  it  is  almost  certain  that  alcohol  can  be  synthesised,  and 
alcohol  is  very  probably  one  of  the  intermediate  products  of  the 
natural  synthesis.  Moist  alcohol  vapour  alone  gives  a  mixture  of 
hydrocarbons,  carbon  monoxide,  hydrogen,  and  a  little  carbon  dioxide, 
from  which  further  secondary  products  are  produced.  In  presence  of 
carbon  dioxide,  however,  these  reactions  become  of  secondary  import¬ 
ance,  the  main  change  leading  to  the  formation  of  a  sugar.  The 
substance  is  optically  inactive,  it  reduces  Fehling’s  solution,  and  yields 
a  crystalline  osazone  which  melts  at  160 — 164°  and  decomposes  about 
180°.  T.  E. 

Assimilation  by  Plants  during  Different  Periods  of  Growth. 

Hermann  Wilfarth,  Hermann  Romer,  and  Gustav  Wimmer  ( Landw . 
Ver  sucks- Stat.,  1905,63,  1 — 70). — Whilst  barley,  summer  wheat,  peas, 
and  mustard  assimilated  most  of  their  nutritive  substances  by  the 
time  of  flowering,  the  maximum  was  reached  in  the  case  of  potatoes 
only  at  harvest  time. 

With  the  exception  of  phosphoric  acid,  more  or  less  of  the  mineral 
constituents  assimilated  by  barley,  summer  wheat,  peas,  and  mustard 
return  to  the  soil  during  the  ripening  period.  With  potatoes  there 
was  no  return  of  mineral  constituents  to  the  soil. 

The  amount  of  starch  increased  in  all  the  plants  (except  mustard) 
up  to  the  ripening  period.  In  mustard  seed  the  starch  is  replaced  by 
fat.  N.  J.  M. 

Influence  of  Nutrients  on  the  Development  of  Leguminous 
Nodules.  Henri  Flamand  ( Bied .  Centr.,  1905,  34,  738 — 740  ; 
from  Ing.  agric.,  Gembloux,  1904,  14,  755). — Water-culture  experi¬ 
ments  with  peas,  vetches,  and  beans  were  made  to  ascertain  the  effect 
of  different  salts  on  the  symbiosis  as  indicated  by  the  production  of 
nodules.  The  plants  were  inoculated  from  corresponding  nodules 
when  three  weeks  old. 

Potassium  nitrate  (1  :  10,000)  prevented  the  production  of  nodules, 
with  sodium  nitrate  a  larger  amount  (1  : 2000)  was  necessary. 

Peptone  has  only  slight  effect,  and  urea  no  action  at  all ;  oxamide 
is  injurious. 

Potassium  phosphate  is  more  beneficial  than  the  chloride  and 
sulphate  in  the  case  of  vetches  and  peas.  With  beans,  the  latter  salts 
are  more  beneficial.  Calcium  and  magnesium  salts  are  very  favour¬ 
able  in  the  case  of  peas  and  beans,  but  some  of  the  salts  hinder  the 
production  of  nodules  on  the  roots  of  vetches  ;  only  calcium  sulphate 
is  beneficial  with  vetches.  N,  H.  J.  M. 

Chemotaxis  of  Equisetum  Spermatozoids.  Bengt  Lidforss 
(Chem.  Centr.,  1905,  ii,  1270 — 1271  ;  from  Ber.  deut.  hot.  Ges.,  23, 
314 — 316). — The  specific  irritant  for  the  spermatozoids  of  Equisetum 
(arvense  and  palustre )  is  malic  acid.  The  acid  potassium  and  calcium 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE. 


45 


salts  behave  similarly  to  the  normal  malates  and  have  a  poisonous 
action.  Free  malic  acid  (1/1000  mol.)  has  a  strongly  attractive 
action,  whilst  with  stronger  solutions  the  action  is  reversed.  Salts 
of  maleic  acid  have  also  a  strongly  attractive  action.  Fumaric  acid 
and  its  salts  have  no  action.  N.  H.  J.  M. 

Oxidising  and  Reducing  Properties  of  Living  Cells.  I. 
Oxidising  Power  of  the  Absorbent  Surfaces  of  the  Roots 
of  Flowering  Plants.  M.  Raciborski  (Bull.  Acad.  Sci.  Cracow , 
1905,  338 — 346). — The  oxidising  power  of  the  absorbent  surfaces  of 
the  roots  of  flowering  plants  in  presence  of  atmospheric  oxygen  is 
demonstrated  (1)  by  growing  the  plants  in  solutions  of  substances 
which,  when  sufficiently  diluted,  do  not  affect  the  life  of  the  root  cells, 
and  on  oxidation  yield  coloured  products  either  directly  or  on  subse¬ 
quent  addition  of  a  suitable  reagent,  or  (2)  by  placing  the  sterilised 
germinating  seeds  on  moistened  indicator-paper  prepared  from  such 
oxidisable  substances.  The  most  suitable  indicators  are  a-naphthyl- 
amine,  benzidine,  phenolphthalin,  and  ferrous  ammonium  sulphate. 
The  following  substances  also  are  oxidised  :  Barbadoes  aloes,  guaiacum 
resin,  phloridzin,  caffetannic  acid,  pyrogallol,  leucomethylene-blue, 
ursol,  and  tetramethyl-p-phenylenediamine.  In  no  case  was  the 
oxidising  power  sufficient  to  liberate  iodine  from  hydrogen  iodide  or 
its  salts.  In  the  absence  of  atmospheric  oxygen,  the  oxidation  of 
a-naphthylamine,  benzidine,  or  phenolphthalin  takes  place  slowly  and 
to  only  a  small  extent. 

The  oxidising  power,  which  is  a  function  of  the  living  cells,  is 
strictly  localised,  being  confined  to  the  absorbent  surfaces  of  the 
roots,  and  being  strongest  in  the  region  of  the  root  hairs.  G.  Y. 

Root  Secretions.  Dmitri  N.  Prianischnikoff  ( Bied .  Centr., 
1905,  34,  741 — 743  ;  from  Ber.  deut.  hot.  Ges.,  1904,  22,  184). — * 
Millet  grown  in  sand  was  found  to  assimilate  the  phosphoric  acid  of 
aluminium  phosphate,  both  dried  at  100°  and  ignited,  and  of  iron 
phosphate  when  merely  dried,  but  only  small  amounts  when  ignited. 
Similar  results  were  obtained  with  vetches  and  mustard,  whilst  lupins 
utilised  ignited  iron  phosphate. 

Rye  and  wheat  failed  to  develop  when  supplied  with  crude  phos¬ 
phates,  whilst  lupins  produced  nearly  as  much  growth  with  crude 
phosphate  as  with  bone  phosphate. 

If  the  different  behaviour  of  gramineous  plants  and  lupins  towards 
sparingly  soluble  phosphates  can  be  shown  to  be  proportional  to  the 
production  of  carbon  dioxide  by  root  respiration,  it  would  lend  support 
to  the  assumption  that  the  dissolving  action  of  roots  is  due  to  carbon 
dioxide  alone  without  intervention  of  free  organic  acids. 

N.  H.  J.  M. 

The  Presence  of  Sucrose  in  Scammony  Root.  The 
Presence  of  Sucrose  in  the  Fresh  Scammony  Root.  Paul 
Requier  (J.  Pharm.  Chirn.,  1905,  [vi],  22,  435 — 438,  492 — 494). — 
The  dextrorotatory  sugar  present  in  the  mother  liquors  from  which 
crude  scammonin  has  been  precipitated  (compare  Abstr.,  1904,  i,  908) 
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is  sucrose,  which  in  the  form  of  barium  sucrate  can  be  separated  from 
the  other  compounds  present  and  obtained  in  a  crystalline  form  by 
decomposing  the  barium  compound  with  carbon  dioxide  and  recrystal¬ 
lising  from  alcohol.  One  hundred  grams  of  the  dry  scammony  root 
contain  3*36  grams  of  sucrose. 

The  fresh  roots  of  scammony  contain  1 '872  per  cent,  of  sucrose, 
which  is  equivalent  to  6*802  per  cent,  of  the  dried  root,  since  the 
fresh  roots  lose  72*45  per  cent,  on  drying  at  105°.  M.  A.  W. 

Malt  Diastase.  Andreas  Kleemann  ( Landw .  Versuchs-Stat., 
1905,  63,  93 — 134). — For  each  kind  of  barley  there  is  a  definite 
amount  of  water  in  presence  of  which  the  greatest  amount  of  diastase 
is  formed.  It  depends,  however,  how  the  amount  of  water  is  added 
and  taken  up.  The  losses  of  substances  due  to  respiration  are  greater 
the  greater  the  amount  of  water  absorbed  during  the  softening  and 
germination  of  the  grain. 

The  production  of  diastase  cannot  be  followed  with  sufficient 
certainty  by  the  methods  hitherto  available.  The  method  employed 
in  these  experiments  and  found  to  be  satisfactory  is  described. 

N.  H.  J.  M. 

Effect  of  Improving  G-rapes  on  their  Composition.  G.  Coryel 
(Bied.  Centr.,  1905,  34,  743 — 744;  from  D.  Weinlaube,  1904,  573). 
— The  juice  of  improved  grapes  contains  more  acid,  more  sugar,  and 
more  nitrogenous  matter,  but  less  solid  constituents,  especially 
phosphoric  acid,  less  tannin,  and  less  colour,  than  the  original  grapes. 

N.  H.  J.  M. 

Marsh  Soils.  F.  Schucht  (J.  Landw.,  1905,  53,  309 — 328). — 
Analyses  of  soils  from  the  marshes  of  the  North  Sea,  and  especially 
from  the  mouth  of  the  Weser  (compare  Zeits.  Naturw.,  1903,  76). 

N.  H.  J.  M. 

Nitrogen  Decompositions  in  the  Soil.  F.  Lohnis  {Centr.  Baht. 
Par.,  1905,  ii,  15,  430 — 435). — The  nitrogen  of  calcium  cyanamide 
was  very  quickly  converted  into  ammonia  in  April  and  May,  and  its 
effect  on  the  crop  resembled  that  of  ammonium  salts.  As  regards  the 
decomposition  of  bone-meal,  it  was  found  that  Bacillus  mycoides  and 
Bacterium  vulgare  converted  39  and  28  per  cent,  of  the  total  nitrogen 
into  ammonia  in  three  weeks.  N.  H.  J.  M. 

Development  and  Distribution  of  Nitrates  and  Total 
Water-soluble  Salts  in  Field  Soils.  F.  H.  King,  J.  A.  Jeffery, 
and  A.  It.  Whitson  (20 th  Ann.  Rep.  Agr.  Exper.  Stat.  Univ.  Wisconsin, 
for  1902 — 1903,  339 — 344). — In  soils  growing  maize  and  potatoes,  the 
nitrates  in  the  surface  soil  (to  one  foot)  increased  from  April  to  June, 
after  which,  owing  to  rapid  growth  and  perhaps  to  heavy  rains  as  well, 
there  was  a  falling  off.  The  amount  of  nitrates  in  the  second  foot 
was  much  less.  In  a  dry  season,  the  nitrates  have  a  tendency  to 
accumulate  near  the  surface. 

Determinations  made  from  November  29  to  April  1  showed  in  every 
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case  except  one  that  the  soil  did  not  contain  more  nitrate  at  the  end 
of  the  frost  than  at  the  end  of  the  autumn  just  before  the  frost. 

Plants  growing  in  rich  soil  were  found  to  contain  considerable 
amounts  of  nitrates,  especially  the  lower  parts  of  maize  stems  and  the 
vines  of  potatoes.  N.  H.  J.  M. 

Influence  of  the  Soil  on  the  Proteid  Contents  of  Crops. 

A.  It.  Whitson,  F.  J.  Wells,  and  A.  Vivian  (20 th  Ann.  Rep.  Agr. 
Exper.  Stat.  Univ.  Wisconsin,  1902 — 1903,  345). — Pot  experiments 
with  oats,  maize,  and  rape  showed  that  the  percentage  of  proteid 
increased  with  the  amount  of  nitrate  supplied.  N.  H.  J.  M. 

Litter  and  Nitrogen  [Fixation].  Richard  Hornberger  (Bied. 
Centr.,  1905,  34,  726 — 727  ;  from  Zeit.  Forst.  Jagdwes.,  1905,  37,  71. 
Compare  Henry,  Abstr.,  1905,  ii,  111). — After  exposing  leaves  (oak, 
beech,  acacia)  and  fir  needles  for  a  year  to  air  and  rain  in  zinc  boxes, 
it  was  found  that  a  gain  of  nitrogen,  equal  to  only  0-3  to  0’4  kilo¬ 
gram  per  hectare,  had  taken  place  in  two  cases,  and  that  in  three 
cases  there  was  a  far  greater  loss  of  nitrogen.  N.  H.  J.  M. 

Calcium  Cyanamide.  Conrad  von  Seelhorst  and  Aloys  Muther 
{J.  Landw.,  1905,  53,  329 — 356). — The  results  of  pot  experiments 
showed  that  calcium  cyanamide  applied  to  a  sandy  loam  had  a 
manurial  value  at  least  equal  to  ammonium  sulphate.  Good  results 
were  also  obtained  with  a  loam. 

In  sand-cultures,  and  possibly  in  the  case  of  soils  very  deficient  in 
fine  soil,  calcium  cyanamide  is  injurious  to  vegetation.  The  poisonous 
action  is  attributed  partly  to  the  presence  of  calcium  carbide  and 
partly  to  changes  in  the  nitrogen  of  the  calcium  cyanamide. 
Addition  of  iron  oxide  to  sand  prevents  the  injurious  action  of 
calcium  cyanamide.  N.  H.  J.  M. 

Felspar  and  Mica  as  Potassium  [Manures].  Dmitri  N. 
Prianischnikoff  (Landw.  Versuchs-Stat.,  1905,  63,  151 — 156). — 
Experiments  with  different  plants  showed  that  mica  is  better  as  a 
source  of  potassium  than  orthoclase,  and  that  the  solvent  action 
which  ammonium  salts  show  in  the  case  of  crude  phosphates  is  not 
appreciable  in  the  case  of  orthoclase.  N.  H.  J.  M. 
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New  Burette  Holder.  Azariah  T.  Lincoln  ( J Amer.  Chem. 
Soc.,  1905,  27,  1442 — 1443). — A  new  form  of  burette  holder  is 
described  which  has  the  advantages  that  the  burettes  are  always 
vertical  and  parallel,  can  be  readily  put  into  or  removed  from  the 
clamp,  and  can  be  easily  moved  up  or  down.  For  details,  the 
description  and  diagram  in  the  original  must  be  consulted.  E.  G. 
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Ignition  in  a  Vacuum  by  means  of  the  Electric  Furnace. 

Ernst  Haagn  ( Ghem .  Zeit .,  1905,  29,  1209). — The  author  recommends 
a  special  form  of  electrical  furnace  for  crucibles,  constructed  by 
Heraeus,  for  use  with  a  vacuum  pump.  With  this  apparatus 
powdered  marble  may  be  ignited  to  constant  weight  under  a  pressure 
of  40  mm.  in  three  minutes.  P.  H. 

Modification  of  Winkler's  Process  for  the  Estimation  of 
[Dissolved]  Oxygen  in  Water.  Hermann  Noll  (Zeit.  angew. 
Ghem.,  1905,  18,  1767 — 1768). — In  order  to  allow  for  the  presence  of 
organic  matters  in  waters  when  using  his  manganese  method  for  the 
estimation  of  dissolved  oxygen,  Winkler  takes  equal  portions  of  the 
sample  and  of  distilled  water,  adds  to  each  a  certain  amount  of  man¬ 
ganic  chloride  solution,  and  then  titrates  both  with  thiosulphate  after 
addition  of  potassium  iodide.  The  difference  in  the  iodine  is  calcu¬ 
lated  into  oxygen  and  added  to  the  amount  found. 

The  author  has  slightly  modified  this  procedure.  Two  c.c.  of  a  50 
per  cent,  manganous  chloride,  2  c.c.  of  a  40  per  cent,  sodium  hydroxide, 
and  20  c.c.  of  water  are  shaken  in  a  flask  until  the  mass  has  become 
brown ;  50  c.c.  of  hydrochloric  acid  are  then  added  and  the  whole 
diluted  to  300  c.c.  To  100  c.c.  of  distilled  water  and  also  to  100  c.c. 
of  the  sample  are  now  added  10  c.c.  of  a  5  per  cent,  solution  of 
potassium  iodide,  and  then  25  c.c.  of  the  above  manganic  chloride 
solution,  and  after  five  minutes  the  iodine  in  both  solutions  is  titrated. 
A  number  of  experiments  is  given  showing,  however,  that  the  correc¬ 
tion  may,  as  a  rule,  be  neglected,  as  the  action  of  iodine  on  organic 
matters  usually  occurring  in  waters  is  but  trifling.  L.  de  K. 

Volumetric  Estimation  of  Sulphates  with  Benzidine  Hydro¬ 
chloride  in  Presence  of  Thiosulphates,  Sulphites,  and  Sulphides. 
Otto  Huber  (Ghem.  Zeit.,  1905,  29,  1227 — 1229). — It  is  found  that 
Muller  and  Durke’s  method  (Abstr.,  1903,  ii,  751)  of  titrating  sulphates 
by  means  of  benzidine  hydrochloride  is  not  directly  applicable  in  the 
presence  of  thiosulphates,  sulphites,  and  sulphides ;  the  following 
modified  procedure  is,  however,  recommended.  By  heating  the  mix¬ 
ture  with  a  few  drops  of  bromine  the  thiosulphate,  sulphite,  and 
sulphide  are  oxidised  to  sulphate ;  after  boiling  off  the  excess  of 
bromine  and  making  neutral  with  sodium  hydroxide,  the  hot  solution 
is  treated  with  benzidine  hydrochloride  ;  this  gives  the  total  sulphate. 
A  second  portion  of  the  solution  is  run  into  Nj  10  iodine  acidified  with 
hydrochloric  acid,  the  excess  of  iodine  being  titrated  back  by  means  of 
Nj  10  thiosulphate.  A  third  portion  of  the  solution,  after  boiling  with 
cadmium  carbonate  to  precipitate  the  sodium  sulphide,  is  cooled,  made 
up  to  250  c.c.,  filtered,  and  divided  into  two  portions,  A  and  B,  of  100 
c.c.  each.  A  is  again  run  into  iodine  solution  and  titrated  back  with 
thiosulphate,  which  gives  the  amount  of  thiosulphate  and  sulphite.  B, 
after  boiling  for  twenty-five  minutes  with  10  c.c.  of  2A-acetic  acid  to 
destroy  the  sulphite,  and  30  c.c.  of  2A-sodium  acetate,  is  treated  with 
1  gram  of  potassium  chlorate  and  allowed  to  cool ;  titration  with 
iodine  then  gives  the  amount  of  thiosulphate  present ;  the  addition  of 
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sodium  acetate  prevents  the  thiosulphate  from  being  destroyed  during 
these  operations.  P.  H. 

Determination  of  the  Strength  of  the  Solutions  employed 
in  Nitrogen  Determinations.  Felix  Mach  ( Landw .  Versuchs-Stat., 
1905,  63,  71 — 80). — The  sodium  hydroxide  solution  employed  is  rather 
less  than  A/3,  and  is  prepared  by  diluting  225  c.c.  of  a  solution  of 
1  part  of  sodium  hydroxide  in  2  parts  of  water  to  10  litres  and  adding 
a  little  solid  barium  hydroxide.  The  sulphuric  acid  is  prepared  by 
diluting  200  grams  of  strong  acid  to  10  litres.  The  indicator  is  2  c.c. 
of  a  solution  of  congo-red  (2  grams)  in  25  per  cent,  alcohol  (1  litre). 

The  exact  strength  of  the  solution  is  determined  by  distilling  a 
weighed  amount  of  ammonium  sulphate  (about  0-4  gram)  with  mag¬ 
nesium  oxide  and  absorbing  the  ammonia  in  20  c.c.  of  the  acid. 
Hydrogen  sodium  carbonate  (0'6— 0’7  gram)  is  gently  heated  until  the 
weight  remains  constant,  washed  into  20  c.c.  of  the  acid,  heated  to 
expel  the  carbon  dioxide,  and  the  excess  of  acid  titrated  with  congo- 
red.  Potassium  tetraoxalate  (0‘5  gram)  is  dissolved  in  about  100  c.c.  of 
water  and  directly  titrated  with  phenolphthalein  as  indicator.  The 
nitrogen  value  is  then  calculated  in  the  usual  manner. 

The  ammonium  sulphate  is  prepared  by  adding  a  concentrated  solu¬ 
tion  of  the  salt  (previously  recrystallised  several  times)  to  absolute 
alcohol  (2  parts)  ;  it  is  then  filtered,  washed  successively  with  alcohol 
and  cooled  distilled  water,  partially  freed  from  water  with  filter  paper, 
and  stored  in  a  moist  condition. 

The  calcium  hydrogen  carbonate  is  prepared  by  passing  carbon 
dioxide  through  a  cold  saturated  solution  of  the  carbonate.  The 
washed  precipitate  is  kept  in  a  moist  condition.  N.  H.  J.  M. 

Estimation  of  Mixtures  of  Sulphuric  and  Nitric  Acids.  Georg 
Lunge  and  E.  Berl  ( Zeit .  angew.  Chem.,  1905,  18,  1681 — 1687). — 
The  investigation  of  the  commercial  mixed  acids  involves  the  deter¬ 
mination  of  nitric,  nitrous  and  sulphuric  acids.  It  is  shown  that  the 
method  previously  recommended  for  the  direct  estimation  of  the 
sulphuric  acid,  according  to  which  the  acid  mixture  is  diluted  with 
water,  evaporated  on  the  water-bath,  and  the  residual  acid  titrated, 
yields  results  which  are  too  low  in  consequence  of  the  loss  of  sulphuric 
acid  in  the  process.  The  value  for  the  nitric  acid,  estimated  by 
difference,  is  consequently  too  high.  The  method  of  examination  now 
recommended  consists  in  determining  (a)  the  total  acidity,  ( b )  the 
nitrous  acid  from  the  permanganate  titre,  (c)  the  nitric  and  nitrous 
acids  from  the  total  nitrogen  evolved  in  the  nitrometer.  The  difference 
(c)  -  (b)  represents  the  nitric  acid,  (a)  —  (c)  the  sulphuric  acid.  An 
alternative  method  is  to  determine  the  sulphuric  acid  gravimetrically, 
the  nitrous  acid  by  means  of  permanganate,  and  the  nitrogen  by  the 
“nitron”  method  of  Busch  (Abstr.,  1905,  ii,  282).  The  nitric  acid  is 
then  given  by  the  difference  in  the  values  of  the  third  and  second 
determinations.  H.  M  D. 

Estimation  of  Nitric  and  Nitrous  Acids.  Jacob  Meisenheimer 
and  Friedrich  Heim  ( Ber .,  1905,38,  3834 — 3837). — The  nitrite  is  de- 
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composed  by  hydrogen  iodide  and  the  nitrate  subsequently  by  ferric 
chloride  and  hydrochloric  acid  and  the  nitric  oxide  gas  evolved  in  each 
stage  of  the  operation  measured.  The  operation  is  carried  out  in  an 
atmosphere  of  carbon  dioxide  in  a  suitable  flask  and  does  not  take 
longer  than  an  hour  and  a  half.  E.  F.  A. 

Estimation  of  Nitrous  Acid.  Fritz  Raschig  ( Ber .,  1905,  38, 
3911 — 3914.  Compare  Meisenheimer  and  Heim,  preceding  abstract). — 
In  solutions  with  which  the  sulphanilic  acid  and  permanganate  methods 
fail,  as,  for  example,  those  containing  hydroxylamine,  the  author 
estimates  nitrous  acid  by  addition  of  potassium  iodide  and  sulphuric 
acid,  and,  after  the  lapse  of  at  least  two  minutes,  titration  of  the 
liberated  iodine  with  sodium  thiosulphate  in  an  atmosphere  of  carbon 
dioxide.  Jf  the  thiosulphate  titration  is  carried  out  too  soon,  results 
even  10  per  cent,  too  high  are  obtained,  probably  owing  to  the  inter¬ 
mediate  formation  of  nitrosyl  iodide,  NOI,  which  decomposes  slowly 
into  nitric  oxide  and  iodine. 

The  estimation  of  nitrous  acid  by  means  of  permanganate  is  carried 
out  best  by  adding  an  excess  of  this  reagent,  acidifying  with  sulphuric 
acid,  and,  after  two  minutes,  determining  the  unused  permanganate 
with  potassium  iodide  and  thiosulphate.  G.  Y. 

Estimation  of  Oitrate-soluble  and  Total  Phosphoric  Acid  in 
Basic  Slag.  Felix  Mach  ( Landw .  Versuchs-Stat .,  1905, 63,  81 — 91). — 
With  regard  to  the  estimation  of  citrate-soluble  phosphoric  acid,  it  is 
shown  that  whilst  Wagner’s  method  generally  yields  satisfactory 
results,  this  is  not  invariably  the  case.  It  is  preferable  to  separate 
the  silica  from  the  extract. 

In  determining  total  phosphoric  acid,  the  higher  results  obtained  by 
Shenke’s  modification  is  nob  due  to  the  different  relation  between  the 
citric  acid  and  ammonia,  but  probably  to  impurities  present  in  the 
phosphoric  acid  precipitate,  which  separates  much  more  quickly  than  in 
the  ordinary  method.  N.  H.  J.  M. 

Estimation  of  Arsenious  Oxide.  Charles  E.  Caspari  and  Leo 
It.  A.  Suppan  ( Pharm .  Rev.,  1905,  23,  334 — -338). — Three  different 
methods  are  given  for  bringing  arsenious  oxide  into  solution  previously 
to  titration,  all  giving  equally  trustworthy  results.  First,  the 
arsenious  oxide  is  dissolved  in  warm  dilute  hydrochloric  acid  ;  to  the 
solution,  a  slight  excess  of  sodium  hydroxide  is  added,  the  excess  is 
neutralised  with  A-sulphuric  acid,  and  the  solution  titrated  with 
standard  iodine  solution  after  adding  an  excess  of  saturated  sodium 
hydrogen  carbonate  solution.  Second,  the  arsenious  oxide  is  dissolved 
in  dilute  sodium  hydroxide  solution,  the  solution  is  cooled,  neutralised 
with  A-sulphuric  acid,  an  excess  of  saturated  sodium  hydrogen  carbonate 
solution  is  added,  and  the  titration  proceeded  with  as  usual.  Third,  the 
arsenious  oxide  is  treated  with  saturated  sodium  hydrogen  carbonate 
solution  at  a  boiling  temperature,  the  solution  is  cooled,  and  any 
carbonate  which  may  have  formed  is  converted  into  hydrogen  carbonate 
by  the  addition  of  a  little  A-sulphuric  acid,  an  excess  of  saturated 
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sodium  hydrogen  carbonate  solution  is  added,  and  the  whole  titrated 
with  iodine  solution.  W.  P.  S. 

Simplified  Method  of  Elementary  Analysis  for  Scientific 
Purposes.  Maximiliano  Dennstedt  ( Ber .,  1905,  38,  3729 — 3733. 
Compare  Abstr.,  1903,  ii,  103  \  1905,  ii,  202,  651). — Further  details 
of  the  author's  method  are  given.  The  substance  to  be  analysed  is 
placed  in  a  boat  which  is  weighed  in  a  glass  tube  of  such  dimensions 
that  it  can  be  readily  pushed  into  the  combustion  tube.  This  inner 
tube  may  be  closed  at  the  one  end  if  the  substance  is  readily  volatile, 
and  also  when  the  substance  is  difficult  to  volatilise,  provided  carbon  is 
not  deposited  during  the  volatilisation.  An  open  inner  tube  may  he 
used  for  substances  such  as  sugar  and  proteids  which  deposit  much 
carbon  on  heating.  Another  arrangement  which  gives  very  good 
results  permits  of  oxygen  being  passed  through  the  outer  and  inner 
tubes  at  the  same  time  (see  figure). 


o 


The  combustion  is  proceeding  regularly  when  the  contact  substance 
glows  brightly  or  when  a  small  flame  appears  at  the  end  of  the  inner 
tube,  which  is  pushed  close  up  to  the  contact  material.  This  flame 
should  remain  in  the  inner  tube,  that  is,  it  should  not  burn  outside 
the  rim  of  the  inner  tube.  When  this  happens,  the  burner  under  the 
capillary  tube  is  to  be  removed  and  the  oxygen  supply  increased. 
This  double  supply  method  may  be  used  for  most  substances  and 
permits  of  the  regulation  of  the  volatilisation  with  great  ease. 

J.  J.  S. 

Analysis  of  Silicates.  II.  Eduard  Jordis  and  Wilhelm  Ludewig 
(Zeit.  anorg.  Chem.,  1905,  47,  180 — 189.  Compare  Abstr.,  1905,  ii, 
317,  610). — The  authors  find  that  considerable  loss  by  spirting  takes 
place  when  ignited  silica  is  treated  with  hydrochloric  acid  and  water, 
probably  owing  to  the  heat  always  developed  when  a  fine  powder  is 
moistened  with  a  liquid ;  this  source  of  error  is  avoided  by  allowing 
the  silica  to  cool  and  then  moistening  it  with  a  few  drops  of  cold  water 
before  the  bulk  of  acid  and  water  is  added.  The  amount  of  silicic  acid 
which  passes  into  solution  during  the  washing  of  the  ignited  silica  on 
the  filter  depends  largely  on  the  base  with  which  the  silica  has  been 
combined  3  it  is  very  small  with  barium  and  strontium  silicates,  much 
greater  with  calcium  silicate,  and  is  greatly  increased  by  the  presence 
of  alkali  metals.  The  colloidal  silicic  acid  remains  in  solution  in  the 
filtrate,  even  in  the  presence  of  a  large  excess  of  an  alkali  chloride. 

Kehrmann  and  Fliirscheim’s  suggestion  (Abstr.,  1905,  ii,  411)  as  to 
the  volatility  of  silicic  acid  is  inaccurate 3  the  discrepancies  observed 
are  due  to  the  foregoing  sources  of  error,  and  it  is  shown  that  when 
proper  precautions  are  taken  there  is  no  appreciable  loss.  G.  S. 
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Simplified  Method  for  Determining  Potassium,  Sodium, 
Calcium,  Magnesium,  and  Phosphoric  Acid  in  Hydrochloric 
Acid  Soil  Extracts.  Hugo  Neubauer  ( Landw .  Versuchs-Stat.,  1905, 
63,  141 — 149). — A  portion  of  the  extract  corresponding  with  25  grams 
of  soil  is  evaporated  to  dryness,  after  adding  calcium  carbonate 
(0'5  gram)  in  the  case  of  soils  which  do  not  effervesce  with  acid, 
heated  over  a  mushroom  burner,  rubbed  with  a  glass  pestle,  and  again 
heated  until  the  organic  matter  is  destroyed.  It  is  then  boiled  with 
about  60  c.c.  of  water  for  half  an  hour,  diluted  to  125  c.c.,  and  filtered. 
The  filtrate  should  be  quite  colourless  and  slightly  alkaline.  Potassium 
is  determined  in  100  c.c.,  as  previously  described  (Abstr.,  1900,  ii,  481), 
and  also  the  sodium  (Abstr.,  1904,  ii,  209).  The  phosphoric  acid  is 
determined  in  the  insoluble  residue,  which  is  boiled  for  half  an  hour 
with  dilute  sulphuric  acid  (containing  5  c.c.  of  strong  acid).  The 
solution  is  diluted  to  100  c.c.  and  precipitated  with  molybdate 
solution  (100  c.c.)  prepared  without  ammonium  nitrate  (Abstr.,  1903, 
ii,  102).  Or  the  phosphoric  acid  may  be  determined,  preferably  by 
von  Lorenz’  method  (Abstr.,  1901,  ii,  278),  in  25  c.c.  of  the  solution 
(  =  5  grams  of  soil)  after  adding  25  c.c.  of  nitric  acid  of  sp.  gr.  1*2. 

Calcium  and  magnesium  are  estimated  in  another  portion  of  the 
original  solution  (corresponding  with  25  grams  of  soil).  After 
evaporating  to  dryness  and  heating  as  before,  the  residue  is  heated 
with  water  and  2 — 5  grams  of  ammonium  chloride  (according  to  the 
amount  of  calcium)  until  no  more  ammonia  is  given  off,  washed  into 
a  125  c.c.  flask,  and  boiled  with  a  few  drops  of  ammonia.  The  cold 
solution  is  diluted  to  125  c.c.,  filtered,  and  the  calcium  and  magnesium 
estimated  in  100  c.c.  by  the  usual  methods. 

The  method  is  suitable  for  all  soils  except  those  which  contain  very 
large  amounts  of  sulphates.  N.  H.  J.  M. 

The  Use  of  the  Rotating  Anode  for  the  Estimation  of 
Cadmium  taken  as  the  Chloride.  Charles  P.  Flora  ( Amer .  J .  Sci., 
1905,  [iv],  20,  392 — 396). — When  substituting  cadmium  chloride  for 
the  sulphate  (Abstr.,  1905,  ii,  S59),  some  important  differences  were 
noted.  Good  results  were  obtained  in  solutions  containing  sulphuric 
acid,  cyanides,  and  pyrophosphates,  but  with  phosphates  such  care  is 
required  that  the  phosphate  method  cannot  be  recommended  when 
other  methods  are  available.  With  great  care,  fair  results  may  be  got 
in  the  presence  of  urea,  formaldehyde,  and  acetaldehyde.  In  presence 
of  acetates,  the  method  proved  unworkable  with  cadmium  chloride, 
although  the  results  had  been  most  satisfactory  in  the  case  of  the 
sulphate.  L.  de  K. 

Microchemical  Reaction  for  Copper  in  Presence  of  Lead  and 
Bismuth.  Pieter  A.  MEERBURGand  H.  Filippo  (Chem.  Centr.,  1905, 
ii,  1466 ;  from  Chem.  Weekblad.,  2,  641—643). — The  presence  of 
O’OOOl  mg.  of  copper  can  be  detected  by  adding  caesium  chloride  to  the 
solution  of  the  copper  salt  in  hydrochloric  acid.  When  a  small 
quantity  of  caesium  chloride  is  added  to  a  solution  of  a  copper  salt,  red, 
needle-shaped  or  six-sided  prismatic  crystals  (CuCl2,CsCl  ?)  are  formed 
together  with  other  colourless  compounds  j  the  addition  of  a  further 
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quantity  of  caesium  chloride  causes  the  separation  of  yellow  crystals 
(CuC12,2CsC1  1),  from  which  the  red  crystals  may  be  regenerated  by 
again  increasing  the  quantity  of  cupric  chloride.  The  long,  prismatic 
crystals  cause  a  marked  polarisation  of  light,  but  the  shorter  ones 
have,  as  a  rule,  no  such  action.  The  presence  of  hydrochloric  acid 
appears  to  accelerate  the  reaction  for  copper,  but  cobalt  and  iron  may 
interfere  even  in  the  presence  of  ammonium  chloride.  The  iron  may 
be  removed  as  ferric  oxide  by  repeatedly  evaporating  the  solution,  but 
the  cobalt  cannot  be  separated.  When  a  small  quantity  of  caesium 
chloride  is  added  to  a  solution  containing  cobalt,  reddish-brown 
crystals  are  formed  and  yellow  or  yellowish-green  crystals  separate  on 
the  addition  of  a  larger  quantity  of  caesium  chloride.  Lead  and  bismuth 
have  no  effect  on  the  reaction,  and  in  mixtures  of  these  metals  with 
copper,  bismuth  may  be  detected  simultaneously  by  Behren’s  reaction, 
and  the  lead  finally  obtained  as  caesium  lead  copper  nitrite.  When  a 
large  quantity  of  lead  is  present,  colourless,  highly  refractive, 
apparently  rhombohedral  crystals  are  sometimes  formed.  E.  W.  W. 

Gasometric  Estimation  of  Copper  with  Hydrazine  Salts. 
Erich  Ebler  ( Zeit .  anorg.  Chem.,  1905,  47,  371  —  376). — The  author 
finds  that  the  oxidation  of  hydrazine  salts  by  solutions  of  cupram- 
monium  salts  proceeds  strictly  in  accordance  with  the  equation 
4(CuS04,4NH3)  +  N2H4,H2S04  = 

2(Cu2S04,4NH3)  +  N2  +  2NH3  +  2(NH4)2S04 

under  all  conditions,  and  on  this  fact  has  been  based  a  method  for  the 
estimation  of  copper  and  of  hydrazine  compounds  by  measurement  of 
the  evolved  nitrogen.  The  reacting  substances  are  heated  together, 
without  access  of  air,  in  an  apparatus  described  by  Hempel,  and  the 
nitrogen  measured  over  mercury.  Test  analyses  gave  satisfactory 
results. 

Metallic  salts  which  themselves  reduce  hydrazine  exert  a  disturbing 
action  and  must  be  removed  before  the  experiment ;  this  can  be  effected 
satisfactorily  by  precipitation  as  metal  with  a  hydroxylamine  or 
hydrazine  salt,  the  copper  remaining  in  solution  as  the  cuprammonium 
compound.  G.  S. 

Gasometric  and  Volumetric  Estimation  of  Mercury  by 
Hydrazine  Salts  and  Gasometric  Estimation  of  Hydrazine  by 
Mercury  Salts.  Erich  Ebler  (Zeit.  anorg.  Chem.,  1905,  47, 
377 — 385). — When  mercuric  salts,  dissolved  in  acetic  acid  containing 
sodium  acetate,  are  gently  heated  with  hydrazine  salts,  they  are 
reduced  quantitatively  according  to  the  equation  2HgCl2  +  N2H4  = 
4HC1  +  2Hg  +  N2.  This  reaction  may  be  made  use  of  for  the  estima¬ 
tion  both  of  hydrazine  and  of  mercuric  salts  by  measurement  of  the 
evolved  nitrogen.  For  this  purpose  the  reacting  substances  are  heated 
in  an  atmosphere  of  carbon  dioxide,  the  nitrogen  is  driven  over  into  a 
Schiff’s  nitrometer  containing  potassium  hydroxide,  and  subsequently 
measured  over  mercury. 

Mercuric  salts  in  ammoniacal  solution  are  also  reduced  completely 
by  hydrazine  salts,  and  the  reaction  may  be  employed  for  the 
quantitative  estimation  of  mercuric  salts,  either  by  measuring  the 
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volume  of  nitrogen  evolved,  as  previously  described  for  copper  (see 
preceding  abstract),  or  by  titrating  the  excess  of  hydrazine  salt. 
According  to  the  latter  method,  ammonia  is  added  to  a  weighed 
quantity  of  the  mercuric  salt,  dissolved  in  hydrochloric  acid,  until  the 
solution  becomes  clear,  a  known  excess  of  1/40  normal  hydrazine 
sulphate  is  added,  the  mixture  is  then  heated  on  the  water-bath  until 
the  precipitate  has  settled,  allowed  to  cool,  made  up  to  a  definite 
volume,  filtered,  and  an  aliquot  part  titrated  with  iodine  by  the 
method  given  by  Stolle  (Abstr.,  1903,  ii,  100). 

These  methods  for  the  estimation  of  mercury  are  also  applicable  to 
mixtures,  except  when  substances  such  as  silver  and  copper,  which  are 
themselves  reduced  by  hydrazine,  are  present ;  a  method  of  removing 
these  metals  by  means  of  hydrazine  is  described.  G.  S. 

Influence  of  the  Presence  of  Titanium  on  the  Estimation 
of  Aluminium  in  Presence  of  Iron  and  Phosphoric  Acid. 

Henri  Pellet  and  Ch.  Fribourg  (Ann.  Cliim.  anal.,  1905,  10, 
416 — 420). — Experiments  still  in  progress,  showing  that  the  processes 
now  in  use  for  estimating  aluminium  in  presence  of  iron  or  phosphoric 
acid  all  give  an  alumina  contaminated  with  titanium  oxide  should  this 
be  present  in  the  ashes  of  plants,  &c.,  operated  upon. 

The  weighed  alumina  compound  should  therefore  be  fused  with 
potassium  hydrogen  sulphate,  and  the  resulting  solution  tested  colori- 
metrically  with  hydrogen  peroxide.  It  is  still  doubtful  whether  the 
titanium  occurs  in  the  precipitate  as  oxide  or  phosphate. 

L.  de  K. 


Estimation  of  Metallic  Iron  in  Reduced  Iron.  H.  Cormimbceuff 
and  L.  Grosman  (Ann.  Chim.  anal.,  1905,  10,  420 — 422). — One  gram 
of  the  sample  is  treated  for  six  hours  with  25  c.c.  of  2A  iodine  with 
occasional  shaking.  Two  hundred  and  fifty  c.c.  of  water  are  then 
added  and  the  uncombined  iodine  titrated  with  2 Asodium  thiosulphate. 
One  c.c.  of  iodine  solution  =  0  056  gram  of  metallic  iron.  L.  be  K. 

Separation  of  Iron  from  Zinc  by  means  of  Ammonia. 
W.  Funk  (Zeit.  angew.  Chem.,  1905,  18,  1687 — 1689). — The  ferric  iron 
solution  is  mixed  with  excess  of  ammonium  chloride  and  then 
neutralised  with  ammonia,  Sufficient  ammonia  is  now  added  to  fully 
precipitate  the  iron,  and  then  an  excess  of  about  thirty  times  the 
amount  already  used.  The  whole  is  heated  to  70 — 80°,  and  the 
precipitate  is  collected  and  washed  with  a  hot  5  per  cent,  solution  of 
ammonium  chloride.  To  remove  the  zinc  completely,  the  precipitate 
must  be  redissolved  in  hot  dilute  hydrochloric  acid  and  reprecipitated 
in  the  same  manner. 

The  zinc  may  be  titrated  in  the  filtrate  by  the  usual  process.  The 
iron  precipitate  may  then  be  washed,  ignited,  and  weighed.  Allowance 
must  be  made  for  any  silica  present.  As  this  renders  the  estimation 
troublesome,  the  author  prefers  the  acetate  method  for  the  estimation 
of  iron  in  presence  of  zinc.  L.  de  K. 
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Estimation  of  Tin  in  Copper-Tin  Alloys.  Arthur  G.  Levy 
( Analyst ,  1905,  30,  361 — 364). — The  alloy  is  distilled  in  a  current  of 
chlorine  and  the  volatile  stannic  chloride  collected  in  receivers  con¬ 
taining  water.  About  O'  5  gram  of  the  finely-divided  alloy  is  placed 
in  a  30  c.c.  distillation  flask,  the  side-tube  of  which  is  bent  first  up  for 
a  short  distance  and  then  down  again,  so  that  any  drops  of  liquid 
projected  into  the  side-tube  drain  back  into  the  flask.  The  flask  is 
connected  with  two  Volhard  receivers  containing  water,  india-rubber 
stoppers  and  connections  being  used.  The  entry  tube  for  the  chlorine 
reaches  about  half-way  down  the  bulb  part  of  the  flask  ;  around  it,  and 
below  the  side-tube,  is  wrapped  a  fairly  tight  plug  of  glass  wool  to 
retain  the  fine  spray  of  other  chlorides  carried  up  by  the  stannic 
chloride.  The  chlorine  is  passed  through  a  wash-bottle  containing 
concentrated  hydrochloric  acid,  and  is  then  thoroughly  dried  before  it 
enters  the  distillation  flask.  The  latter  is  gently  warmed  when  it  has 
become  filled  with  chlorine.  The  last  traces  of  stannic  chloride  are 
removed  from  the  flask  by  adding  about  10  c.c.  of  hydrochloric  acid 
and  continuing  the  distillation  until  the  bulk  of  the  acid  has  been 
distilled  off.  The  stannic  chloride  in  the  receivers  is  precipitated  with 
hydrogen  sulphide  and  weighed  as  the  oxide.  If  antimony  is  present 
in  the  alloy,  it  will  distil  with  the  tin,  and  may  be  separated  by  the 
usual  methods.  W.  P.  S. 

Estimation  of  Bismuth.  Separation  from  Copper,  Cadmium, 
Mercury,  and  Silver.  Arthur  Staeiiler  and  Wilhelm  Scharfen- 
berg  ( Ber .,  1905,  38,  3862 — 3869). — The  precipitation  of  bismuth  as 
phosphate  in  presence  of  dilute  nitric  acid  does  not  yield  satisfactory 
results,  as  the  bismuth  is  liable  to  dissolve  slightly,  especially  if 
hydrochloric  acid  is  present.  This  difficulty  can  be  overcome  by 
precipitating  in  presence  of  phosphoric  acid,  which  dissolves  the 
phosphates  of  copper,  cadmium,  silver,  and  mercury ;  lead  phosphate 
is  too  sparingly  soluble  to  be  easily  separated  in  this  way.  The  actual 
precipitation  is  carried  out  by  adding  hot  sodium  phosphate  to  a 
boiling  solution  of  the  bismuth  salt  acidified  with  nitric  acid,  in  order 
to  prevent  the  separation  of  basic  salt.  Analyses  are  given  to  illus¬ 
trate  the  separation  of  bismuth  from  chlorides,  from  copper,  from 
cadmium,  from  mercury,  and  from  silver.  Cadmium  is  separated  most 
exactly  by  electrolysis,  the  electrolyte  being  prepared  by  dissolving 
the  sulphide  in  nitric  acid.  Mercury  can  be  separated  quickly  and 
exactly  from  a  hot  ammoniacal  solution  as  sulphide  entirely  free  from 
excess  of  sulphur.  T.  M.  L. 

Estimation  of  Bismuth  and  Separation  from  the  Heavy  Metals 
as  Phosphate.  Heinrich  Salkowski  [with  Bernhard  Sendhoff] 
{Ber.,  1905,  38,  3943 — 3944.  Compare  J.  pr.  Chem.,  1868,  [i],  104, 
172). — Bismuth  is  precipitated  and  separated  quantitatively  from 
copper,  cadmium,  mercury,  silver,  lead,  iron,  manganese,  cobalt,  nickel, 
zinc,  chromium,  and  aluminium  as  the  phosphate  in  nitric  acid  solution, 
which  must  be  free  from  hydrochloric  acid  or  chlorides.  The  precipi¬ 
tate,  which  can  be  ignited  without  risk  of  reduction,  is  weighed  as 
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BiP04.  The  insolubility  of  bismuth  phosphate  in  dilute  nitric  acid 
solution  may  be  utilised  for  the  detection  of  the  metal.  G.  Y. 

Temperature  of  Combustion  of  Methane  in  the  Presence  of 
Palladiumised  Asbestos.  H.  G.  Denham  (J.  Soc.  Chem.  Ind.,  1905, 
24,  (xxiii),  1202 — 1205). — Different  observers  give  widely-varying 
estimates  of  the  maximum  temperature  at  which  the  hydrogen  in  a 
gaseous  mixture  can  be  burnt  over  palladiumised  asbestos  without  the 
simultaneous  combustion  of  methane  (compare  Phillips,  Abstr.,  1894, 
ii,  293 ;  Richardt,  Abstr.,  1904,  ii,  167).  The  author  finds  that  a 
mixture  of  methane  and  oxygen,  in  the  proportions  for  complete  com¬ 
bustion,  passing  over  palladiumised  asbestos  at  the  rate  of  1  c.c.  per 
3 \  sec.,  begins  to  burn  at  514 — 546°;  at  twice  the  speed,  the  tempera¬ 
ture  is  about  50°  higher.  The  temperature  of  initial  combustion  rises 
when  the  proportion  of  either  gas  is  increased,  and  is  not  lowered  by 
the  addition  of  hydrogen. 

Carefully  prepared  palladiumised  asbestos  gives  consistent  results 
in  such  combustion  provided  the  temperature  does  not  rise  above 
500—550°. 

That  the  action  of  the  catalyst  is  not  due  to  superficial  oxidation  was 
proved  by  passing  oxygen  over  the  palladiumised  asbestos,  displacing 
the  oxygen  by  nitrogen  and  the  latter  by  methane ;  carbon  dioxide 
was  not  produced  at  600°.  C.  S. 

The  Iodine  Value  of  Mineral  Oils.  Edmund  Graefe  {Chem. 
Rev.  Felt.  Harz.  Ind.,  1905,  12,  296—299). — The  quantity  of  un¬ 
saturated  compounds  in  commercial  mineral  oils  maybe  approximately 
estimated  from  the  iodine  value  of  the  oil,  but  allowance  must  be 
made  for  the  sulphur  compounds  also  existing  in  crude  oils  (Abstr., 
1904,  ii,  514).  In  conjunction  with  the  bromine  and  sulphuric  acid 
tests,  the  iodine  value  is  of  use  in  detecting  coal  tar  products  in 
mineral  oils.  Petroleum  oil  remains  uncoloured  when  carefully 
poured  on  the  surface  of  warm  sulphuric  acid,  whilst  other  oils  are 
coloured  yellow  or  brown.  American  petroleum  absorbs  considerably 
more  bromine  than  do  oils  from  other  countries.  W.  P.  S. 

Detection  of  Methyl  Alcohol  in  Liquids  containing  Ethyl 
Alcohol.  Franz  Utz  {Chem.  Centr.,  1905,  ii,  1467 ;  from  Pharm. 
Centr.-H.,  46,  736 — 737). — In  order  to  detect  the  presence  of  methyl 
alcohol  in  liquids  which  contain  ethyl  alcohol,  Kalin  {D.-Am.  Apoth. 
Zeit.)  recommends  the  following  method.  0'5 — DO  c.c.  of  the  liquid 
to  be  tested  is  diluted  to  5 — 10  c.c.  with  water,  and  a  red-hot  copper 
spiral  is  repeatedly  plunged  into  the  solution.  When  5  c.c.  of  milk 
and  a  solution  of  ferric  chloride  are  then  added  and  the  mixture 
poured  on  to  concentrated  sulphuric  acid,  a  violet-blue  line  is  formed 
at  the  zone  of  contact  of  the  two  layers  if  methyl  alcohol  is  present 
in  the  original  sample.  The  author  finds  that  even  when  the  quantity 
of  methyl  alcohol  is  small,  the  formaldehyde  which  is  formed  by  the 
oxidising  action  of  the  cupric  oxide  is  not  lost  by  volatilisation. 
Acetone  gives  a  similar  reaction,  but  the  colour  is  not  so  intense  as 
that  formed  in  the  case  of  methyl  alcohol.  E.  W.  W. 
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Detection  of  Methylated  Spirit  in  Tinctures,  &e.  Ernst 
Schmidt  and  Rudolf  Gaze  [Arch.  Pharm.,  1905,  243,  555 — 558). — 
Detailed  directions  are  given  for  the  testing  of  various  spirits  and 
tinctures  in  order  to  find  whether  they  have  been  made  with  alcohol  to 
every  100  litres  of  which  5  of  methyl  alcohol  containing  30  per  cent, 
of  acetone  have  been  added.  Preparations  made  with  methylated 
alcohol  of  this  description  have  been  put  on  the  market  lately. 

C.  F.  B. 

Estimation  of  Sugars.  Jules  Wolff  (Ann.  Chim.  anal.,  1905, 
10,  427 — 431). — The  amount  of  the  precipitated  cuprous  oxide  is 
estimated  by  dissolving  it  in  an  acid  solution  of  ferric  sulphate  (free 
from  ferrous  iron)  and  then  titrating  the  ferrous  iron  formed  with 
permanganate.  L.  DE  K. 

Calculation  of  the  Proportion  of  Lactose  Hydrolysed  in  a 
Solution  of  this  Sugar  submitted  to  the  Action  of  Lactase. 
Measurement  of  the  Activity  of  Lactase.  Oh.  Porcher  (Bull. 
Soc.  chim.,  1905,  [iii],  33,  1285 — 1295.  Compare  Porcher,  Abstr., 
1905,  ii,  540,  and  Brachin,  Abstr.,  1904,  i,  1069). — A  critical  resume 
of  the  polarimetric,  phenylosazone,  iodometric,  and  cupric  reduction 
methods  of  estimating  galactose  and  dextrose  in  presence  of  lactose  is 
given,  and  it  is  shown  that  the  method  based  on  the  reduction  of 
Fehling’s  solution  gives  the  best  results  when  only  small  quantities  of 
the  two  hexoses  are  present.  For  this  reason,  this  method  is  best 
adapted  for  the  measurement  of  the  hydrolytic  activity  of  lactase 
towards  lactose.  A  detailed  description  of  the  method  adopted  by  the 
author  in  carrying  out  such  estimations  and  a  graphic  method  of 
calculating  the  results  are  given  in  the  original.  T.  A.  H. 

Polarimetric  Estimation  of  Starch.  Erich  Ewers  (Zeit. 
offentl.  Chem.,  1905,  11,  407 — 415). — Starch  is  completely  dissolved 
by  successive  treatment  with  glacial  acetic  acid,  dilute  hydrochloric 
acid,  and  hot  water,  and  the  solution  obtained  may  be  examined  in  the 
polariscope.  The  following  conditions  are  necessary  for  the  attain¬ 
ment  of  correct  results  :  10  grams  of  the  starch,  or  starchy  substance, 
are  heated  in  a  flask  with  50  c.c.  of  glacial  acetic  acid,  the  flask  being 
immersed  in  a  boiling  water-bath  for  twenty  minutes.  About  130  c.c. 
of  cold  water  are  then  added  and  the  heating  continued  for  one  hour 
at  a  temperature  of  45°.  In  the  case  of  potato  starch,  the  digestion 
with  water  at  45°  must  be  omitted.  After  cooling,  from  2  to  3  c.c.  of 
saturated  potassium  ferrocyanide  solution  are  added,  the  liquid  is 
diluted  to  200  c.c.,  filtered,  and  the  filtrate  polarised  in  a  200  mm. 
tube  at  a  temperature  of  20°.  The  reading,  which  will  be  quite  small 
(generally  -t-  0*2  degree  of  the  Yentzke  scale),  gives  the  amount  of 
soluble  carbohydrate  in  the  sample.  A  second  quantity  of  10  grams 
of  the  starch  is  then  heated  with  50  c.c.  of  glacial  acetic  acid  for 
ten  minutes  in  a  boiling  water-bath.  Ten  c.c.  of  dilute  hydrochloric 
acid  (1  :  10)  are  now  added  and  the  digestion  continued  for  exactly 
six  minutes.  The  mixture  is  then  diluted  with  water  to  a  volume  of 
180  c.c.,  and  heated  for  a  further  fifteen  minutes,  except  in  the  case  of 
potato  starch.  The  solution  is  finally  “  cleared  ”  with  potassium 
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ferrocyanide,  diluted  to  a  volume  of  200  c.c.,  filtered,  and  polarised. 
From  the  experiments  described  it  is  seen  that  all  starches  give 
approximately  the  same  reading  when  the  latter  is  calculated  on  the 
pure  dry  starch.  For  instance,  the  following  readings  were  obtained 
with  various  starches  when  treated  as  above:  wheat  starch,  +52  7°; 
wheat  flour,  +52‘7°;  rice  starch,  +  52-6°;  maize  starch,  +  52,4°; 
potato  starch,  +  53-8°  Ventzke,  when  the  actual  readings  were 
calculated  on  the  quantity  of  pure  starch  known  to  be  present  in  the 
samples.  W.  P.  S. 

Direct  Estimation  of  Acetyl  and  Benzoyl  Groups.  Richard 
Meyer  and  Ernst  Hartmann  (Ber.,  1905,  38,  3956 — 3958.  Compare 
R.  and  H.  Meyer,  Abstr.,  1896,  ii,  226  ;  A.  G.  Perkin,  Trans.,  1905, 
87,  107  ;  Sudborough  and  Thomas,  ibid.,  1752). — 0'5 — 07  gram  of  the 
substance  is  heated  in  a  reflux  apparatus  for  one  hour  with  5  grams  of 
pure  sodium  hydroxide  and  50  c.c.  of  methyl  alcohol  which  has  been 
distilled  over  potassium  carbonate.  The  solution  is  then  cooled, 
acidified  with  50  c.c.  of  phosphoric  acid  of  sp.  gr.  1-1 04,  then 
distilled  with  steam  and  the  distillate  titrated  with  OTA  barium 
hydroxide,  using  phenolphthalein  as  indicator.  Benzoyl  groups  are 
estimated  in  the  same  way. 

Attention  is  drawn  to  the  fact  that  acid  is  formed  when  either 
methyl  or  ethyl  alcohol  is  boiled  for  some  time  with  sodium  hydroxide. 

J.  J.  S. 

Hydrolysis  of  Sodium  Palmitate.  Robert  Cohn  {Ber.,  1905, 
38,  3781 — 3784.  Compare  Zeit.  off mtl.  Chem.,  1905,  11,  58; 
Kanitz,  Abstr.,  1903,  ii,  248). — In  reply  to  Schwarz  (this  vol.,  ii,  657), 
the  author  gives  experimental  details  to  show  that  sodium  hydroxide 
can  be  estimated  accurately  in  aqueous  solution  in  presence  of  sodium 
palmitate  by  titration  of  the  hot  solution  with  aqueous  A/2  hydro¬ 
chloric  acid,  with  phenolphthalein  as  indicator,  and  taking  as  the 
neutral  point  the  change  of  colour  from  deep  red  to  a  light  rose. 

The  total  sodium,  present  as  hydroxide  and  as  palmitate,  is  deter¬ 
mined  by  titration  of  the  hot  aqueous  solution  with  A/ 2  hydrochloric 
acid,  using  methyl-orange  as  indicator.  G.  Y. 

Detection  of  Foreign  Colouring  Matters  in  Fats.  Georg 
Fendler  {Chem.  Rev.  Fett.  Harz.  Ind.,  1905,  12,  207 — 209  and 
237 — 239). — Of  all  the  methods  proposed  for  the  detection  of  added 
colouring  matters  in  fats,  and  particularly  in  batter  and  margarine, 
not  one  serves  as  a  general  test  for  each  or  all  of  the  colours  usually 
employed.  The  hydrochloric  acid  test  only  gives  positive  indications 
in  the  case  of  a  few  azo-dyes.  On  treating  butter  with  a  freshly - 
prepared  ethereal  solution  of  nitrous  acid,  the  fat  is  completely 
decolorised,  even  if  saffron,  marigold,  Orleans-yellow,  or  Martius-yellow 
is  present,  whilst  turmeric,  aniline-yellow,  tropseolin,  dimethyl- 
aminoazobenzene,  and  certain  “butter  colours”  are  not  affected.  Ex¬ 
tracting  the  fat  by  shaking  with  alcohol  affords  useful  information  as 
to  the  presence  of  foreign  colours,  especially  if  the  alcohol  becomes 
strongly  tinted,  but  as  nearly  all  fats  are  soluble  to  a  slight  extent  in 
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alcohol,  the  coloration  obtained  must  be  compared  with  that  yielded  by 
a  similar  fat  known  to  be  uncoloured.  W.  P.  S. 

Behaviour  of  Milk  towards  Magenta-Sulphurous  Acid 
Solution  and  the  Detection  of  Formaldehyde  in  Milk.  Eichholz 
( Milchw .  Zentr.,  1905,  1,  499 — 500). — The  proteids  of  milk  have  the 
property  of  giving  a  red  coloration  when  treated  with  a  solution  of 
magenta  decolorised  with  sodium  sulphite,  but  this  property  is 
destroyed  by  the  addition  of  a  trace  of  acid  or  alkali.  On  the  other 
hand,  a  solution  of  magenta  bleached  by  means  of  sulphurous  acid 
(Schiff’s  reagent)  only  gives  a  coloi-ation  with  milk  when  the  latter 
contains  formaldehyde.  As  formaldehyde  after  a  time  combines  with 
the  albumin  of  the  milk  and  no  longer  gives  a  coloration  with  Schiff’s 
reagent,  it  is  better  to  distil  the  milk  and  apply  the  test  to  the 
distillate.  W.  P.  S. 

Detection  of  Formaldehyde  in  Witch  Hazel.  William  A. 
Puckner  (Amer.  J.  Pharm.,  1905,  77,  501 — 503). — The  following  test  is 
proposed  as  an  improvement  on  the  United  States  official  test  for 
the  detection  of  formaldehyde  in  “  witch-hazel  extract,”  a  preparation 
resembling  the  Liquor  Hamamelidis  of  the  B.P.  One  c.c.  of  the 
solution  is  added  to  5  c.c.  of  a  freshly -prepared  solution  of  0-01  gram 
of  salicylic  acid  in  100  c.c.  of  concentrated  sulphuric  acid.  If  as  little 
as  1  gram  of  formaldehyde  in  10,000  c.c.  is  present,  a  red  coloration  is 
produced.  The  quantity  of  salicylic  acid  used  must  not  exceed  the 
amount  stated,  or  the  sensitiveness  of  the  test  will  be  impaired. 

W.  P.  S. 

Sensitive  Colour  Reaction  for  Formaldehyde,  Oxygenated 
Compounds  of  Nitrogen,  or  Proteid  Matters.  E.  Voisenet  (Bull. 
Soc.  chim.,  1905,  [iii],  33,  1198 — 1214). — When  0T  gram  of  albumin  is 
dissolved  in  2  or  3  c.c.  of  water  and  to  this  is  added  a  drop  of  a  solution 
containing  5  per  cent,  of  formaldehyde,  then,  on  the  addition  of  from 
6  to  9  c.c.  of  hydrochloric  acid  (f  A)  containing  (M)l  gram  of  nitrous 
acid  per  litre,  the  liquid  acquires  immediately  a  rose  tint,  which  becomes 
rose-violet  and  finally  passes  into  an  intense  bluish-violet. 

Investigation  of  the  conditions  under  which  this  reaction  takes 
place  shows  that  the  colour  forms  most  readily  at  a  temperature  of  50°, 
that  it  is  not  produced  if  any  one  of  the  three  substances,  proteid, 
formaldehyde,  or  nitrous  acid,  is  in  excess,  and  that  hydrochloric  acid 
may  be  replaced  by  sulphuric  acid. 

Feeble  pink  colorations  are  produced  by  the  action  on  proteid 
matters  of  hydrochloric  acid  containing  nitrous  acid  in  the  absence  of 
formaldehyde,  but  these  are  quite  distinct  from  the  intense  colours 
produced  in  presence  of  the  aldehyde.  The  formation  of  the  colour 
seems  to  be  due  to  the  interaction  of  the  formaldehyde  with  the 
oxidation  products  formed  by  the  action  of  nitrous  acid  on  the  scatole, 
indole,  or  similar  substances  produced  by  the  action  of  hydrochloric  or 
sulphuric  acid  on  the  proteids :  thus  the  coloration  is  given  by  most 
proteids,  by  the  products  of  pancreatic  digestion  of  proteid,  and  by 
scatole  and  indole,  but  not  by  the  products  of  peptic  digestion. 
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Similarly,  nitrous  acid  may  be  replaced  by  almost  any  oxidising 
agent.  Formaldehyde  is  the  only  aliphatic  aldehyde  which  gives  the 
coloration,  though  similar  colorations  are  given  by  some  of  the 
aromatic  aldehydes.  A  distinct  coloration  is  produced  by  solutions 
containing  one  part  of  formaldehyde  in  10,000,000  of  water.  It  is 
suggested  that  the  reaction  may  be  utilised  for  the  detection  of 
formaldehyde  in  food-stulfs,  nitrous  products  in  sulphuric  or  hydro¬ 
chloric  acid,  nitrates  in  water,  added  water  (containing  nitrates)  in 
milk,  or  albumin  in  urine.  Precise  directions  for  the  use  of  the 
reaction  in  these  special  cases  are  given  in  the  original.  T.  A.  H. 

Estimation  of  Caffeine  in  the  Presence  of  Acetanilide. 
William  A.  Pucknek  ( Pharm .  Rev.,  1905,  23,  345 — 350). — Both 
caffeine  and  acetanilide  may  be  estimated  in  headache  remedies  by  the 
following  method.  About  1‘5  grams  of  the  sample  are  treated  with 
30  c.c.  of  water  containing  2  c.c.  of  N  sulphuric  acid.  The  solution  is 
extracted  five  times  with  chloroform,  using  20  c.c.  each  time,  and  the 
extracts  filtered  through  asbestos  into  a  flask.  The  chloroform  is  then 
distilled  off  and  the  residue  dried  at  100°  and  weighed.  The  residue 
is  now  dissolved  in  50  c.c.  of  boiling  water,  cooled,  and  the  excess  of 
acetanilide  allowed  to  crystallise  out.  The  crystals  are  collected  on  a 
small  cotton-wool  filter  and  washed  with  about  25  c.c.  of  water.  The 
filtrate  and  washings  are  treated  with  1  c.c.  of  dilute  hydrochloric  acid 
and  25  c.c.  of  Njf>  iodine  solution,  and  shaken  occasionally  for  half  an 
hour.  The  precipitate  of  caffeine  periodide  is  collected  on  an  asbestos 
filter,  washed  with  25  c.c.  of  iV/ 10  iodine  solution  containing  about 
0'25  c.c.  of  hydrochloric  acid,  and  then  dissolved  in  a  solution  of 
2  grams  of  sodium  sulphite  in  10  c.c.  of  water.  The  filter  is  washed 
with  about  15  c.c.  of  water  and  the  solution  and  washings  extracted 
several  times  with  chloroform.  The  residue  obtained  on  evaporating  the 
chloroform  is  dried  for  three  hours  at  100°  and  weighed.  The  method 
yields  about  99  per  cent,  of  the  caffeine  actually  present  in  the  sample. 

W.  P.  S. 

Choline  Periodide  and  the  Quantitative  Precipitation  of 
Choline  by  Potassium  Tri-iodide.  Yladimik,  Stanek  (Zeit.  physiol. 
Chern.,  1905,  46,  280 — 285). — Choline  periodide,  which  is  obtained  by 
the  addition  of  iodo-potassium  iodide  to  a  solution  of  choline,  was  first 
described  by  Griess  and  Harrow  (Trans.,  1885,  47,  298);  it  can  be 
obtained  in  crystalline  form,  and  may  be  used  for  the  estimation  of 
choline.  It  is  suggested  that  this  reaction  may  be  employed  to  deter¬ 
mine  the  amount  of  choline  in  animal  and  vegetable  tissues.  The  per¬ 
iodide  has  the  composition  C5fcfuONI,Is,  and  it  may  therefore  be 
spoken  of  as  an  enneaiodide.  W.  D.  H. 
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Supposed  Relationship  between  Molecular  Size  and  Rota¬ 
tory  Power  in  Solutions.  Thomas  S.  Patterson  ( Per .,  1905,  38, 
4090 — 4101.  Compare  Walden,  Abstr.,  1905,  ii,  130). — Walden  states 
that  there  is  a  relationship  between  the  molec alar  weight  of  a  compound 
in  solution  and  its  rotatory  power.  The  figures  quoted  for  ethyl 
tartrate  are  invalidated  by  differences  in  the  temperature  at  which 
experiments  were  made  in  different  solvents,  and  doubt  is  also  cast  on  the 
validity  of  the  molecular  weight  determinations  on  account  of  excessive 
concentration  of  the  solutions.  The  most  striking  adverse  evidence  is 
found  in  the  case  of  solutions  of  ethyl  tartrate  in  benzene,  where,  in 
spite  of  a  very  great  change  of  molecular  weight,  the  rotatory  power 
is  the  same  at  5  and  at  25  per  cent,  concentrations  •  in  aqueous  solutions, 
on  the  other  hand,  the  molecular  weight  remains  constant,  but  the 
rotatory  power  varies  widely.  Several  other  examples  are  quoted 
which  go  to  show  that  the  relationship  postulated  by  Walden  does  not 
exist.  T.  M.  L. 

Solubility  and  Specific  Rotatory  Power  of  Carbohydrates 
and  certain  Organic  Acids  and  Bases  in  Pyridine  and  other 
Solvents.  Joseph  Gerard  Holty  (J.  Physical  Chem.,  1905,  9, 
764 — 779). — The  author’s  experiments  were  performed  chiefly  with 
pyridine  solutions,  for  which  the  following  solubilities  are  given  : 
lsevulose,  18'49 ;  malic  acid,  14-6;  dextrose,  7'62 ;  sucrose,  6’45 ; 
galactose,  5’45  ;  erythritol,  2  50;  lactose,  2T8;  strychnine,  P23; 
mannitol,  0'47.  Propyl  tartrate  was  found  to  be  miscible  with  pyridine. 
The  specific  rotation  of  lactose  was  less  in  pyridine  than  in  aqueous 
solution  and  decreased  with  dilution.  For  dextrose  and  galactose,  the 
rotation  was  greater  than  for  the  equally  concentrated  aqueous 
solution.  For  lcevulose,  the  lsevorotation  was  much  less  than  that  of 
the  aqueous  solution,  the  values  for  a  7 '6  per  cent,  solution  being  : 
pyridine,  —  36-8;  water,  —  87'3.  The  lsevorolations  of  mannitol 
and  malic  acid  are  considerably  greater  than  those  of  the  aqueous 
solution,  values  for  a  7 '6  per  cent,  solution  being  respectively 
—  26'9  and  —  2'07  in  the  case  of  malic  acid.  Strychnine  gave  a 
lsevorotatory  solution  of  higher  specific  rotation  than  the  corresponding 
solution  in  chloroform.  For  a  6 ’45  per  cent,  solution  of  sucrose,  the 
specific  rotation  was  82'97,  and  the  value  increases  slightly  with 
dilution.  From  his  inability  to  verify  it  experimentally,  the  author 
considers  that  the  theory  of  a  greater  solubility  for  small  than  for  large 
particles  is  not  true  in  the  case  of  pyridine  solutions  of  sucrose. 

L.  M.  J. 

Action  of  Alkaline  Uranyl  Salts  on  the  Rotatory  Power  of 
Sugars  and  other  Optically-active  Hydroxyl  Compounds. 

Hermann  Grossmann  (Zeit.  Ver.deut.  ZucJcer.-Ind.,  1905,  1058 — 1073). 
— Lsevulose  and  mannitol  react  readily  with  alkaline  uranyl  solutions, 
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forming  intensely  golden-yellow  alkaline  liquids,  the  rotations  of  which 
differ  considerably  from  the  true  rotations  of  the  optically-active 
compounds.  Complex  compounds,  in  which  the  alcoholic  hydrogen  atoms 
are  replaced  by  the  uranyl-residue,  are  here  formed.  The  addition  of 
1  mol.  of  uranyl  salt  to  1  mol.  of  lsevulose  or  mannitol  changes 
the  direction  of  the  rotation.  Dextrose,  galactose,  lactose,  and 
rhamnose  also  exhibit  similar  changes  in  rotation,  but  the  direction  of 
the  latter  is  not  reversed.  Sucrose  is  slowly  transformed  into  lsevo- 
rotatory  alkali-uranyl  compounds,  but  no  change  of  the  sugar  molecule 
appears  to  take  place  here.  The  optical  activity  of  mannitol  is 
accentuated  by  a  number  of  compounds,  for  instance,  boric,  molybdic, 
and  uranic  acids. 

The  increase  in  the  rotation  of  tartaric  acid  by  uranyl  nitrate  and 
sodium  hydroxide  observed  by  Walden  ( Ber .,  1897,  30,  2889)  is  not 
a  reaction  occurring  in  alkaline  solution,  but  requires  the  presence  of 
hydrogen  ions,  so  that  the  hydrogen  atoms  of  the  hydroxyl  groups  are 
probably  not  replaced  by  uranyl-residues.  Saccharic  acid  exhibits,  on 
the  whole,  similar  behaviour,  its  direction  of  rotation  being  reversed. 

T.  H.  P. 

Spectrum  Analysis  of  the  Light  emitted  by  Crystals  of 
Radium  Bromide.  F.  Himstedt  and  G.  Meyer  (Chem.  Centr., 
1905,  ii,  1661  ;  from  Physikal.  Zeit.,G,  688 — 689.  Compare  Sir  William 
and  Lady  Huggins,  Abstr.,  1904,  ii,  4). — In  order  to  examine  the 
spectra  of  the  light  emitted  by  radium  bromide,  three  crystals  were 
arranged  in  front  of  the  collimator  tube  of  a  quartz  spectrograph  in 
such  a  way  that  they  did  not  touch  each  other.  The  whole  apparatus 
was  enclosed  in  an  opaque  air-tight  case,  which  was  filled  with  dry  air, 
hydrogen,  or  carbon  dioxide.  After  an  exposure  of  seven  to  ten  days, 
the  photograph  showed  three  continuous  spectra  extending  from 
460/qa  to  337/a/x.  The  blackest  portion  reached  to  380p./x,  and  when 
the  case  was  filled  with  air  the  nitrogen  bands  in  this  region  were 
only  faintly  visible.  Beyond  380/x/x,  however,  the  nitrogen  bands 
could  be  identified  with  certainty  and  were  distinctly  apparent  in  the 
spaces  which  separated  the  spectra.  The  nitrogen  line,  315*9 wx, 
extended  with  equal  intensity  from  the  bottom  to  the  top  of  the  plate. 
The  nitrogen  in  the  atmosphere  near  the  crystals  must  therefore  have 
been  rendered  luminous.  The  presence  of  traces  of  moisture  was 
found  to  decrease  the  intensity  of  the  light  considerably.  When  an 
atmosphere  of  dry  hydrogen  or  carbon  dioxide  was  used,  the  three 
continuous  spectra  extended  to  310/*p,,  and  did  not  show  any  traces 
of  bands  or  lines  in  the  intervening  spaces.  The  strongest  fluorescence 
was  observed  in  an  atmosphere  of  carbon  dioxide.  The  wave-lengths 
of  the  nitrogen  light  are  the  same  in  the  case  of  radium  bromide  and 
of  radiotellurium.  E.  W.  W. 

Some  Phosphorescence  Spectra  indicating  the  Existence  of 
New  Elements.  Sir  William  Crookes  (Chem.  News,  1905,  92, 
273 — 274). — Sub-fractionation  has  yielded  earths  in  which  certain 
groups  of  unassigned  lines  and  bands  of  the  phosphorescent  spectra 
grow  fainter  or  stronger  independently  of  both  other  unassigned 
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groups  and  of  groups  of  lines  assigned  to  known  elements.  These  are 
provisionally  regarded  as  indicating  new  elements.  D.  A.  L. 

Radium  in  Sweden.  John  Landin  ( Arkiv  Kem,  Alin. 
Geol .,  1905,  2,  i,  No.  2,  1 — 7). — The  author  has  demonstrated  the 
presence  of  radium  in  culm  by  preparing  from  it  barium  sulphate  and 
testing  the  action  of  the  latter  on  a  photographic  plate.  The  alum 
schists  of  Billinge  answer  to  the  same  test,  and,  like  culm,  also  contain 
uranium.  The  quantity  of  radium  in  these  minerals  is,  however,  too 
small  to  be  of  industrial  importance.  Hjelmite  crystals  slowly 
blacken  a  photographic  plate.  T.  H.  P. 

Emission  of  Heat  by  Radium.  Knut  Angstrom  {Chem.  Centr., 
1905,  ii,  1575  ;  from  Physikal.  Zeit.,  6,  685 — 688). — Since  the  quantity 
of  heat  emitted  by  radium  does  not  decrease  to  an  appreciable  extent 
in  a  year  and  is  not  dependent  on  the  nature  of  the  surrounding 
medium,  the  energy  lost  in  the  form  of  a-,  /3-,  and  y-rays  can  only  be  a 
very  small  proportion  of  the  total  energy  (compare  Paschen,  Abstr., 
1904,  ii,  798).  Measurements  have  been  made  by  an  electrical 
compensation  method  in  which  an  equal  quantity  of  heat  was 
generated  electrically  and  balanced  against  a  sensitive  thermo-element. 
86 -5  mg.  of  radium  bromide  were  used.  Lead,  copper,  and  aluminium 
calorimeters  were  used,  the  results  differing  by  not  more  than  2  per  cent. 
When  about  1/7  of  the  y-rays  which  passed  through  the  aluminium 
calorimeter  were  absorbed  by  a  cylinder  of  lead,  the  quantity  of  heat 
imparted  to  the  cylinder  was  not  equal  to  1  per  cent,  of  the  quantity 
liberated  in  the  calorimeter ;  the  energy  of  the  (1-  and  y-rays  cannot, 
therefore,  be  equal  to  more  than  a  few  parts  per  100  of  the  total 
energy  emitted  by  the  radium.  The  mean  value  of  the  quantity  of  heat 
given  out  by  1  gram  of  radium  bromide  per  minute  from  September 
1903  to  January  1905  was  1T36  cals.  E.  W.  W. 

Relative  Absorption  of  the  Rays  of  Radium  and  Polonium. 

E.  Riecke  [with  Retschinsky  and  Wigger]  {Chem.  Centr.,  1905,  ii, 
1574 — 1575  ;  from  Physikal .  Zeit.,  6,  683 — 685), — The  results  of 
determinations  of  the  coefficients  of  absorption  of  the  rays  of  radium 
and  polonium  should  give  a  clue  to  the  nature  of  the  radiation.  If, 
for  instance,  the  radiation  is  effected  by  means  of  corpuscles,  then  the 
absorption-coefficient  cannot  be  constant,  since  the  absorption  depends 
on  the  collision  of  the  particles  with  the  molecules  of  the  absorbing 
substance,  whilst,  on  the  other  hand,  constant  values  should  be  obtained 
if  the  energy  is  transmitted  by  waves.  Although,  however,  the 
absorption-coefficient  of  the  a-rays  of  radium  in  air  has  been  found  to 
be  constant,  the  deflection  of  the  rays  in  a  magnetic  or  electric  field 
appears  to  indicate  a  corpuscular  structure.  Experiments  on  the  a-rays 
of  polonium,  in  which  Marckwald’s  arrangement  of  a  copper  rod  covered 
with  radiotellurium  was  employed,  have  shown  that  the  absorption- 
coefficient  is  not  constant.  The  velocity  of  the  rays  is  decreased  by 
collision  of  the  particles  with  the  molecules  of  the  air,  whilst  the 
absorption  is  increased.  The  results  of  experiments  on  the  absorption 
of  the  y-rays  emitted  by  radium  bromide  in  lead  have  proved  that  the 
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rays  are  not  homogeneous  ;  their  nature  is  not  affected  by  the  absorp¬ 
tion.  When  a  lead  plate  of  sufficient  thickness  is  used,  only  those 
rays  which  have  the  lowest  absorption-coefficient  (0*25)  remain.  The 
theory  of  the  identity  of  the  y-rays  with  the  Rontgen  rays  is  supported 
by  the  fact  that  the  absorption-coefficient  of  the  “  residual  ”  rays  in 
mercury,  lead,  copper,  iron,  zinc,  aluminium,  and  sulphur  is  propor¬ 
tional  to  the  sp.  gr.  of  the  substance  (k/d  —  0-0021).  E.  W.  W. 

Radioactivity  of  Products  of  Etna.  GiovanniTrovatoCastorina 
( Nuovo  Cim.,  1905,  [v],  10,  198 — 202). — In  general,  the  products  of 
Etna  are  radioactive,  the  following  series  being  in  order  of  increasing 
activity  :  rock,  sand,  sandy  tufa,  clay  and  clayey  soil,  mud,  soil  and 
pozzolane,  or  soil  coloured  by  the  lava.  The  activity  of  the  soil  is 
influenced  by  heating,  by  chemical  reactions,  or  by  absorption  of 
water.  T.  H.  P. 

A.  E.  Nordenskiold’s  Investigations  on  the  Radioactivity  of 
certain  Swedish  and  Norwegian  Minerals.  Hjalmar  Sjogren 
(Arkiv  Kem.  Min.  Geol.,  1905,  2,  i.  No.  4,  1 — 5). — The  author  gives  an 
account  of  A.  E.  Nordenskiold’s  researches  on  the  radioactivity  of 
Swedish  and  Norwegian  minerals,  which,  in  order  of  their  activity, 
are  as  follows  :  cleveite  from  Raade  ;  uraninite  from  Johanngeorgen- 
stadt  ;  oraugite  and  yellow  thorite  from  Svinor;  nohlite  from  Nohl; 
fergusonite  from  Sandoen,  and  oraugite  from  Brevig ;  euxenite  from 
Moref  jar  ;  aeschynite  from  Hittero  ;  xenotime  from  Sandoen  ;  monazite 
from  Raade,  and  fergusonite  from  Ytterby  ;  malacon  from  Kammerfors. 
Columbite  from  Moss,  ixiolite  from  Skogbole,  and  hjelmite  from  Nya 
Kararfvet  showed  no  action  on  a  sensitive  plate  even  after  ninety-six 
hours’  exposure.  The  paper  is  accompanied  by  photographs  illustrating 
the  actions  of  the  different  minerals.  T.  H.  P. 

Abnormal  Anodic  Polarisation  produced  by  Fluorine, 
Chlorine,  and  Bromine  Ions.  Erich  Muller  and  Alfred  Scheller 
{Zeit.  anorg.  Ghem.,  1905,  48,  112 — 128.  Compare  Abstr.,  1904,  ii, 
250,  811,  812.  Skirrow,  Abstr.,  1903,  ii,  69). — It  has  already  been 
shown  by  Muller  and  others  that  the  addition  of  indifferent  ions 
often  causes  increased  polarisation  at  the  anode  ( loc .  cit .) ;  in  the 
present  paper,  the  effect  of  fluorine,  chlorine,  and  bromine  ions  on  the 
anode  potential  during  the  electrolysis  of  sulphuric  acid  is  described. 
Experiments  were  made  with  a  series  of  mixtures  of  normal  sulphuric 
acid  and  normal  solutions  of  the  halogen  acids  with  different  current 
densities  and  at  various  temperatures,  and  the  results  are  represented 
by  curves,  the  potentials  being  plotted  as  ordinates  against  the  com¬ 
position  of  the  mixtures  as  abscissae. 

With  hydrochloric  acid  at  the  ordinary  temperature,  the  curves 
show  maxima  at  about  2-5  per  cent,  of  the  acid ;  the  greater  the  cur¬ 
rent  density,  the  greater  is  the  rise  in  potential  and  the  more  distinct 
the  maximum.  With  very  small  current  densities,  the  only  effect  of 
chlorine  ions  is  to  lower  the  potential.  Increasing  the  temperature 
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has  the  same  effect  as  lessening  the  current  density  ;  thus,  the  chlorine 
ion  has  a  powerful  polarising  action  at  0°  which  quite  disappears 
at  70°. 

The  bromine  ion  has  a  similar  but  less  powerful  action  ;  only  mix¬ 
tures  containing  less  than  10  per  cent,  of  the  acid  show  increased 
potential,  whereas  stronger  solutions  lower  it  very  considerably. 

Hydrofluoric  acid  increases  the  anode  potential  in  all  concentrations  ; 
in  this  case  as  well  the  effect  decreases  with  rise  of  temperature. 

It  is  pointed  out  that  the  above  results  are  very  similar  to  those 
obtained  in  investigating  the  decomposition  potentials  of  the  halogen 
acids  (compare  Luther  and  Brislee,  Abstr.,  1903,  ii,  708).  The 
author  suggests  that  the  phenomena  observed  are  due  to  the  formation 
of  the  lower  halogen  oxyacids,  and  shows  that  this  theory  accounts  for 
the  results  obtained  with  chlorine  and  bromine  ions.  G.  S. 

Mechanism  of  the  Production  and  the  Nature  of  Cathodic 
Pulverisations.  Ch.  Maurain  ( Compt .  rend.,  1905, 141,  1223 — 1225). 
— When  a  plate  of  glass  or  mica  is  placed  opposite  or  inclined  to  the 
cathode  inside  a  tube  containing  a  rarefied  gas,  the  film  of  cathodic 
material  which  is  deposited  on  it  is  most  abundant  at  the  edges,  that 
is,  at  those  parts  of  the  plate  farthest  removed  from  the  cathode.  When 
the  vacuum  tube  is  placed  between  the  poles  of  an  electro-magnet  in 
such  a  position  that  the  cathode  is  normal  to  the  magnetic  field,  the 
cathodic  film  deposited  on  the  walls  on  the  tube  is  most  abundant  in 
the  trace  of  the  luminescent  plane  and  in  a  plane  at  right  angles  to  it. 
From  the  results  of  these  and  similar  experiments,  the  author  draws 
the  conclusion  that  the  cathodic  pulverisations  are  formed  of  fairly  large 
particles  torn  from  the  cathode  by  the  impact  of  the  a-rays,  projected 
in  all  directions,  and  carrying  variable  electrical  charges,  the  e/m  being 
much  smaller  than  in  the  case  of  the  particles  forming  the  cathode  rays. 

M.  A.  W. 

Chemical  Composition  of  the  Nickel  Oxide  Electrode  in  the 
Jungner  Edison  Accumulator.  Julian  Zedner  (Zeit.  Elektrochem., 
1905,  11,  809 — 813). — If  nickelic  oxide  be  prepared  in  any  way  and 
pasted  on  to  a  platinum  wire,  the  potential  difference  between  the  wire 
and  zinc  amalgam  in  a  solution  of  potassium  hydroxide  is  the  same  as 
if  the  nickelic  oxide  were  not  present.  A  nickel  oxide  accumulator 
plate  gives  a  larger  potential  difference,  and  nickelic  oxide  deposited 
electrolytically  in  various  ways  on  platinum  gives  the  same  result  as 
the  accumulator  plate.  The  negative  result  obtained  with  the  pasted 
oxide  is  probably  due  to  its  extremely  small  conductivity.  Quantities 
of  nickelic  oxide  sufficient  for  analysis  were  obtained  by  electrolysing  a 
solution  of  nickel  sulphate  and  sodium  acetate  with  a  rapidly  rotating 
anode  aud  adding  dilute  alkali  hydroxide  solution  gradually  so  as  to 
maintain  the  solution  constantly  neutral.  The  substances  obtained  had 
compositions  varying  between  those  represented  by  the  formulfe 
Ni203,H20  and  Ni203,l  1H20,  according  to  the  method  of  drying.  Exact 
measurements  of  the  E.M.F.  of  the  cell  Zn  |  Zn(OK)2  +  KOH  |  Nio03 
showed  that  this  oxide  is  identical  with  that  formed  in  the  accumulator. 

T.  Fa 
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Lead  Peroxide  as  Anode  in  the  Electrolytic  Oxidation  of 
Chromium  Sulphate  to  Chromic  Acid.  Erich  Muller  and  Max 
Soller  [Zeit.  Elektrochem.,  1905,  11,  863 — 872). — Chrome  alum, 
dissolved  in  A-sulphuric  acid,  is  not  appreciably  oxidised  to  chromic 
acid  when  an  anode  of  smooth  platinum  is  used.  Traces  of  a  salt  of 
lead  in  the  solution  are  precipitated  at  the  anode  as  lead  peroxide  and 
bring  about  considerable  oxidation.  Small  quantities  of  chlorine  ions 
also  favour  the  change.  The  oxidation  takes  place  at  a  platinised 
platinum  anode  to  about  one-third  the  extent  observed  under  similar 
conditions  with  a  lead  peroxide  anode.  With  a  lead  peroxide  anode, 
the  oxidation  takes  place  almost  quantitatively  in  fairly  concentrated 
solutions  of  chrome  alum  when  the  current  density  is  not  too  high 
(about  0*005  ampere  per  sq.  cm.  is  suitable).  The  difference  in  the 
behaviour  of  the  platinum  and  lead  peroxide  anodes  is  not  due  to  the 
latter  having  a  higher  anodic  potential  (the  reverse  is  rather  the  case), 
but  appears  to  depend  on  a  catalytic  action  of  lead  peroxide  which  is 
capable  of  producing  the  oxidation  purely  chemically.  T.  E. 

Conductivity  and  Viscosity  of  Solutions  of  certain  Salts 
in  Mixtures  of  Acetone  with  Methyl  Alcohol,  Ethyl  Alcohol, 
and  Water.  Harry  C.  Jones  and  Eugene  C.  Bingham  ( Amer .  Chem. 
J.,  1905,  34,  481 — 554.  Compare  Jones  and  Carroll,  Abstr.,  1905,  ii, 
73). — A  study  has  been  made  of  the  relations  between  the  viscosities 
and  conductivities  of  lithium  nitrate,  potassium  iodide,  and  calcium 
nitrate  in  mixtures  of  acetone  with  methyl  alcohol,  ethyl  alcohol,  and 
water. 

Determinations  have  been  made  of  the  conductivity  at  0°  and  25° 
of  solutions  of  these  salts  of  various  concentrations  in  methyl  alcohol, 
acetone,  ethyl  alcohol,  water,  and  mixtures  of  acetone  with  methyl 
alcohol,  ethyl  alcohol,  or  water  containing  25,  50,  or  75  per  cent,  of 
acetone.  The  results  of  the  experiments  are  tabulated  and  plotted  as 
curves.  The  temperature-coefficients  have  been  calculated  in  all  cases. 

The  viscosities  at  0°  of  acetone,  methyl  alcohol,  ethyl  alcohol,  and 
mixtures  of  methyl  alcohol  and  acetone  and  of  ethyl  alcohol  and  acetone 
have  been  determined.  Determinations  have  also  been  made  of  the 
viscosity  at  0°  and  25°  of  water,  a  mixture  of  water  with  25  per  cent, 
of  acetone,  and  solutions  of  calcium  nitrate  in  the  following  solvents  : 
acetone,  methyl  alcohol,  and  mixtures  of  acetone  with  water,  methyl 
alcohol,  or  ethyl  alcohol  containing  25,  50,  or  75  per  cent,  of  acetone. 
The  viscosity,  fluidity,  and  density  of  the  various  solutions  are  given 
in  tabular  form.  The  fluidities  are  also  plotted  as  curves.  Com¬ 
parisons  of  the  temperature-coefficients  of  conductivity  and  fluidity  in 
these  mixtures  show  that  they  vary  in  the  same  manner,  but  that  the 
former  are  uniformly  smaller  than  the  latter. 

The  conductivities  of  the  salt  solutions  in  mixtures  of  acetone  and 
water  exhibited  the  minimum  in  conductivity  which  has  been  observed 
previously  and  which  is  shown  to  be  intimately  connected  with  the 
minimum  in  fluidity.  In  the  mixtures  of  acetone  and  alcohols,  the 
fluidities  are  in  accordance  with  the  law  of  averages  and  the  fluidity 
curve  is  nearly  a  straight  line,  whence  it  is  concluded  that  acetone  and 
these  alcohols  do  not  form  complex  molecular  aggregates  when  mixed. 
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The  curves  for  the  conductivity  of  potassium  iodide  in  the  various 
mixtures  are  nearly  straight  lines  at  all  dilutions  and  are  very  similar 
to  the  corresponding  fluidity  curves.  Lithium  nitrate  and  calcium 
nitrate  in  mixtures  of  acetone  with  methyl  or  ethyl  alcohol  show  a 
deviation  from  the  fluidity  curves  and  exhibit  a  pronounced  maximum 
in  conductivity.  After  a  consideration  of  the  various  factors  which 
could  influence  the  conductivity,  it  was  concluded  that  the  observed 
maximum  is  due  to  a  change  in  the  dimensions  of  the  atmospheres 
about  the  ions  (compare  Kohlrausch,  Abstr.,  1903,  ii,  403).  The 
conclusion  of  Dutoit  and  Friderich  (Abstr.,  1899,  ii,  351)  and  of  Jones 
and  Carroll  ( loc .  cit.)  that  conductivity  is  directly  proportional  to  the 
dissociation  and  inversely  proportional  to  the  viscosity  is  incomplete, 
since  it  does  not  allow  for  possible  changes  in  the  size  of  the  ionic 
spheres.  The  conductivities  of  lithium  nitrate  and  calcium  nitrate  in 
mixtures  of  acetone  and  water  also  show  a  tendency  towards  a 
maximum.  This  tendency  to  form  a  maximum  in  conductivity 
increases  from  potassium  iodide  through  calcium  nitrate  to  lithium 
nitrate,  and  it  is  considered  that  this  may  be  connected  with  the 
velocities  of  migration  of  the  ions.  E.  G. 

Can  an  Element  form  both  Positive  and  Negative  Ions? 

Max  Le  Blanc  (Zeit.  Elektrochem.,  1 905, 11,  813 — 818). — Both  sulphur 
and  selenium  (in  the  form  of  a  thin  film  on  a  platinum  wire),  when 
used  as  cathodes  in  potassium  hydroxide  solution,  go  into  solution  in 
the  form  of  polysulphide  or  polyselenide  ions,  S*"  or  Se/,  the  largest 
values  of  x  observed  being  5  and  4 ‘4  respectively.  Used  as  anodes,  no 
action  was  observed  at  all.  Tellurium  as  cathode  in  alkaline  solutions 
dissolves  readily ;  in  very  concentrated  solutions  of  potassium  hydroxide, 
the  dust  observed  by  Muller  and  Lucas  (Abstr.,  1905,  ii,  672)  is  not 
formed.  Its  formation  is  more  probably  due  to  the  dissociation  of 
polytelluride  ions,  Te2"mTe"  +  Te  in  dilute  solutions.  At  a  tellu¬ 
rium  anode  in  potassium  hydroxide,  there  is  no  visible  change,  but 
tellurium  goes  into  solution  with  the  valency  3'9  ;  it  therefore  gives  off 
the  ions  Te*’*’,  which  then  react  with  hydroxyl  ions  to  form  the  ions 
Te03".  T.  E. 

Experimental  Study  of  the  Three  Parts  of  an  Electrolytic 
Cell  and  their  Relationships.  G.  Hostelet  (Zeit.  Elektrochem., 
1905,  11,  889 — 904). — In  determining  decomposition  points  by  Glaser’s 
method  (Abstr.,  1899,  ii,  78),  the  author  found  difficulty  in  interpret¬ 
ing  the  results  owing  to  variations  in  the  resistance  of  the  system  and 
in  the  potential  of  the  constant  electrode.  He  has  therefore  worked  out 
a  method  in  which  the  falls  of  potential  between  the  anode  and  the 
electrolyte,  between  the  cathode  and  the  electrolyte,  and  in  the  elec¬ 
trolyte  itself,  are  all  separately  and  simultaneously  determined.  The 
method  is  applied  to  the  study  of  the  electrolysis  of  potassium 
chloride  with  a  platinum  anode  and  a  cathode  of  mercury.  T.  E. 

Theory  of  Electrolytic  Dissociation,  taking  account  of 
the  Electrical  Energy.  R.  Malmstrom  (Zeit.  Elektrochem .,  1905, 
11,  797 — 809). — In  addition  to  the  ordinary  attractions  between  the 
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various  molecules  in  the  solution  of  an  electrolyte,  there  are  forces 
due  to  the  attractions  and  repulsions  of  the  electric  charges  on 
the  ions.  Assuming  these  electrical  forces  to  be  superposed  on  the 
ordinary  attractive  forces,  the  free  energy  of  a  dissolved  electrolyte 
is  calculated,  and  from  this  an  equation  for  the  equilibrium  between 
the  ions  and  undissociated  molecules  is  obtained.  This  is  found  to  be 
in  rather  better  agreement  with  measurements  of  conductivity  than 
any  of  the  equations  proposed  previously.  It  is  suggested  that,  owing 
to  electro-striction,  the  dielectric  constant  of  the  solution  must  be  a 
function  of  the  concentration  and  that  a  better  agreement  might  be 
obtained  by  taking  this  into  account.  T.  E. 

Theory  of  Electrolytic  Dissociation.  Louis  Kahlenberg  (Phil. 
Mag.,  1905,  [vi],  10,  662 — 664.  Compare  Abstr.,  1905,  ii,  139). — 
A  reply  to  Jones’  criticism  (Phil.  Mag.,  1905,  [vi],  10,  157). 

J.  C.  P. 

Accurate  Measurement  of  Ionic  Velocities.  Robert  B. 
Denison  and  Bertram  D.  Steele  ( Proc .  Roy.  Soc.,  1905,  76  A, 
556 — 557). — An  apparatus  has  been  devised  for  measuring  the  velocities 
of  ions  without  using  gelatin  or  other  partitions  during  the  experi¬ 
ment.  The  apparatus  consists  of  two  reservoirs,  each  provided  with  a 
special  electrode  vessel,  and  of  a  measuring  tube  of  known  cross-section 
in  which  the  solution  to  be  examined  is  placed.  One  of  the  reservoirs 
contains  a  solution  of  a  salt  with  a  less  mobile  cation  than  the  cation 
under  observation,  the  other  a  solution  of  a  salt  with  a  less  mobile 
anion  than  that  of  the  salt  under  investigation.  The  measuring  tube  is 
provided  at  each  end  with  parchment-paper  partitions  which  facilitate 
the  formation  of  a  sharp  electrolytic  margin  between  the  measured  and 
the  indicator  solutions,  and  these  partitions  are  so  arranged  that  they 
can  be  removed  after  the  margins  have  been  formed.  Experiments 
have  been  made  at  dilutions  down  to  0'02  normal.  The  calculated 
transport  numbers  agree  very  well  with  those  obtained  by  Hittorf’s 
method,  and  the  measured  average  ionic  velocities  confirm  in  a 
remarkable  manner  those  calculated  from  conductivity  data. 

H.  M.  D. 

Mobility  of  Ions  of  Salt  Vapours.  Georges  Moreau  ( Compt . 
rend.,  1905,  141,  1225 — 1227.  Compare  Abstr.,  1903,  ii,  125,  196  ; 
1904,  ii,  536;  1905,  ii,  9). — The  author  has  measured  between  the 
temperatures  of  170°  and  15°  the  mobility  (k)  of  the  ions  in  air  which 
has  been  bubbled  through  solutions  of  potassium  salts  of  different  con¬ 
centrations  and  then  passed  through  a  tube  heated  to  redness.  From 
the  values  of  k  thus  obtained,  the  sizes  of  the  ions  for  different  tempera¬ 
tures  and  concentrations  are  calculated,  with  the  results  that  at  the 
higher  temperatures  the  ions  have  a  diameter  five  to  fifteen  times  that 
of  the  molecule,  and  appear  to  consist  of  an  electrically  charged 
nucleus  surrounded  by  two  to  seven  layers  of  molecules,  whilst  at  the 
lower  temperatures  the  number  of  layers  is  increased  to  ten  to  twenty. 

M.  A.  W. 
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Electrical  Conductivity  of  Dilute  Solutions  of  Sulphuric 
Acid.  W.  C.  Dampier  Whetham  ( Proc .  Roy.  Soc.,  1905,  76  A, 
577 — 583). — The  equivalent  conductivity  of  solutions  of  strong  acids 
and  alkali  hydroxides  increases  with  dilution,  but  reaches  a  maximum 
at  O'OOl  to  00005  gram-equivalent  per  litre,  and  falls  rapidly  with 
further  increase  in  dilution.  The  effect  of  traces  of  impurities  on  the 
equivalent  conductivity  of  sulphuric  acid  in  dilute  solution  has  been 
examined  by  measuring  the  variation  of  the  conductivity  with  the  con¬ 
centration  in  four  solvents  :  (1)  good  quality  redistilled  water,  and  the 
same  containing  (2)  a  trace  of  carbon  dioxide,  (3)  a  trace  of  potassium 
chloride,  and  (4)  the  same  water  freed  as  far  as  possible  from  volatile 
impurities  by  repeated  boiling  under  diminished  pressure.  In  each 
case,  the  conductivity  of  the  solvent  was  subtracted  from  that  of  the 
solution.  The  results  show  that  the  conductivity  of  sulphuric  acid  in 
dilute  solution  is  not  affected  by  addition  of  a  trace  of  potassium 
chloride  or  by  boiling  under  diminished  pressure,  but  that  it  is 
appreciably  diminished  in  presence  of  a  little  carbon  dioxide,  and  in 
this  case  the  maximum  conductivity  is  reached  at  a  higher  concentra¬ 
tion.  The  abnormally  low  conductivity  of  dilute  solutions  cannot, 
however,  be  wholly  attributed  to  the  presence  of  carbon  dioxide  in  the 
water  used  as  solvent.  H.  M.  D. 

Transit  of  Ions  in  the  Electric  Arc.  A.  A.  Campbell  Swinton 
(Proc.  Roy.  Soc.,  1905,  76  A,  553 — 556). — An  experiment  has  been 
devised  to  show  that  the  current  in  the  electric  arc  is  carried  by 
positive  and  negative  ions  emitted  by  the  electrodes.  A  small  hole  was 
bored  axially  through  one  of  the  carbon  electrodes,  which  was  fixed 
rigidly  at  the  end  of  a  brass  tube,  and  an  insulated  Faraday  cylinder 
was  supported  within  the  brass  tube  so  that  its  aperture  was  in  line  with 
and  immediately  behind  the  aperture  in  the  carbon  electrode.  With  a 
current  of  three  amperes  and  about  50  volts,  the  Faraday  tube  remained 
unchanged  in  atmospheric  air,  but  when  the  apparatus  was  enclosed  in 
a  glass  vessel  and  the  pressure  reduced,  the  Faraday  cylinder  acquired 
the  same  charge  as  the  opposite  carbon  electrode.  The  effect  increased 
with  the  degree  of  exhaustion  of  the  containing  vessel,  and,  correspond¬ 
ing  with  the  greater  mobility  of  the  negative  ions,  the  galvanometer 
deflection  for  a  given  degree  of  exhaustion  was  greater  when  the 
opposite  carbon  electrode  was  made  the  negative  pole.  H.  M.  D. 

Magnetisation  and  Magnetic  Change  of  Length  in  Ferro¬ 
magnetic  Metals  and  Alloys  at  Temperatures  ranging  from 
— 186°  to  +  1200°.  Kotaro  Honda  and  Sumu  Shimizu  (Phil.  May., 
1905,  [vi],  10,  642 — 661). — The  paper  contains  a  large  number  of  data 
bearing  on  the  magnetisation  of  Swedish  iron,  nickel,  annealed  cobalt, 
and  various  nickel  steels.  The  results  obtained  are  in  general  harmony 
with  those  of  earlier  observers,  such  as  Osmond  and  Dumas. 

J.  C.  P. 

Coexistence  of  Paramagnetism  and  Diamagnetism  in  the 
same  Crystal.  Georges  Meslin  (Compt.  rend.,  1905,  141, 

1006 — 1008.  Compare  Compt.  rend.,  1905,  140,  1683). — A  small 
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cube  cut  from  a  crystal  of  pyrrotite  in  such  a  way  that  its  faces  are 
parallel  with  or  perpendicular  to  the  magnetic  plane  exhibits  para¬ 
magnetism  when  placed  in  a  magnetic  field  in  such  a  position  that  the 
magnetic  plane  passes  through  the  axis  of  the  electro-magnet,  whilst 
in  a  direction  at  right  angles  to  this  it  exhibits  diamagnetism.  By 
immersing  the  cube  in  a  concentrated  solution  of  ferric  chloride,  its 
paramagnetic  susceptibility  is  diminished  and  its  diamagnetic  sus¬ 
ceptibility  is  increased.  M.  A.  W. 

Magnetic  Compounds  of  Non-magnetic  Elements.  Edgar 
Wedekind  (Zeit.  Elektrochem.,  1905,  11,  850 — 851). — The  manganese 
borides  previously  described  (Abstr.,  1905,  ii,  322)  are  found  to  be 
strongly  magnetic  ;  they  also  possess  considerable  permanent  magnetism. 
Compounds  of  manganese  with  antimony  and  bismuth  are  also 
magnetic ;  manganese  arsenide,  however,  is  not  magnetic  but  becomes 
magnetic  when  heated  in  the  air.  The  phosphides,  carbides,  and 
sulphides  of  manganese,  prepared  by  the  alumino- thermic  process,  are 
also  magnetisable,  whilst  the  silicide  is  not  so.  T.  E. 

Specific  Heats  of  Gases.  Silvio  Lussana  (Nuovo  Cim.,  1905, 
[v],  10,  192 — 195).— The  author  points  out  that,  although  in  their 
paper  on  the  specific  heats  of  gases  at  high  temperatures  Holborn  and 
Austin  (Abstr.,  1905,  ii,  228)  affirm  that  it  is  impossible  to  state  with 
certainty  that  the  specific  heats  of  the  simple  gases  increase  as  the 
temperature  rises,  yet  all  their  results  exhibit  such  an  increase,  the 
mean  value  of  which  is  3  per  cent.,  whilst  the  accuracy  of  their 
measurements  is  about  ±  1  per  cent. 

The  author’s  investigations  on  this  subject,  extending  over  a  number 
of  years,  lead  to  the  conclusions  that  for  all  gases  the  specific  heat  at 
constant  pressure  (1)  increases  with  the  pressure  up  to  a  certain  limiting 
value  and  then  diminishes,  the  maximum  corresponding  with  a 
pressure  which  is  lower  as  the  gas  deviates  more  from  Boyle’s  law, 
and  (2)  increases  or  diminishes  with  the  temperature  according  as  the 
latter  is  near  to  or  far  from  the  temperature  of  liquefaction  of  the 
gas  ;  the  temperature  variation  of  the  specific  heat  increases  with  the 
pressure.  T.  H.  P. 

Latent  Heat  of  Fusion  of  Ice.  Anatole  Leduc  ( Compt .  rend., 
1906,  142,  46 — 48). — There  is  a  difference  of  nearly  1  per  cent, 
between  Bunsen’s  value  (80 '03)  for  the  latent  heat  of  fusion  of  ice  and 
the  value  (79*25)  found  by  Laprovostaye  and  Desains  and  confirmed  by 
Begnault,  and  the  difference  is  still  of  the  same  order  if  the  numbers 
are  corrected  for  the  variation  of  the  specific  heat  of  water,  taking 
1*004  as  the  specific  heat  of  water  at  0°  according  to  the  results 
obtained  by  Callendar  and  Barnes.  If,  however,  the  author’s  value, 
0*9176,  for  the  specific  volume  of  ice  at  0°  is  substituted  for  the  value 
found  by  Bunsen,  0*91674,  Bunsen’s  value  for  the  latent  heat  of  fusion 
of  ice  becomes  79*15,  and  the  author  considers  that  79*2  is  the  most 
probable  value  for  this  constant.  M.  A.  W. 
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Connection  between  Depression  of  Freezing  Point  and 
Latent  Heat  of  Fusion.  Karl  Drucker  (Zeit.  Elektrocheni .,  1905, 
11,  904 — 905). — Goebel  (Abstr.,  1905,  ii,  679)  has  calculated  the 
latent  heat  of  fusion  of  ice  at  temperatures  below  zero  from  the 
vapour  pressures  of  ice  and  water.  The  author  points  out  that  a  very- 
small  inaccuracy  in  the  formula  representing  the  vapour  pressures 
makes  a  very  large  error  in  the  heats  of  fusion  calculated.  Goebel’s 
results  differ  enormously  from  Pettersson’s  direct  determinations.  If 
the  latter  are  used  to  calculate  the  vapour  pressures  of  ice,  numbers 
are  obtained  in  good  agreement  with  the  experimental  numbers. 
Hence  the  correction  of  the  freezing-point  depressions  given  by  Goebel 
is  much  too  large.  He  has  also,  erroneously,  taken  the  concentrations 
in  gram-molecules  per  litre  of  solution  instead  of  per  kilogram  of 
water,  which  partially  compensates  the  first  error.  T.  E. 

Solvent  and  Ionising  Properties  of  Ethylene  Cyanide 
(Succinonitrile).  Giuseppe  Bruni  and  Antonio  Manuelli  (Zeit. 
Elektrochem.,  1905,  11,  860 — 862). — The  molecular  depression  of  the 
freezing  point  of  succinonitrile  is  182-6,  from  which  the  molecular 
latent  heat  of  fusion  is  calculated  to  be  0*94  cal.,  which  is  the  smallest 
value  yet  observed  for  any  organic  compound.  Ethylene  bromide  and 
chloride  give  abnormally  small  depressions  of  freezing  point  when 
dissolved  in  succinonitrile,  which  is  doubtless  due  to  the  formation  of 
solid  solutions.  Compounds  containing  amino-  or  hydroxyl  groups 
give  small  depressions,  probably  owing  to  molecular  association.  The 
high  dielectric  constant  of  succinonitrile  points  to  considerable  dis¬ 
sociating  power.  The  freezing  points  of  solutions  of  potassium  and 
tetraethylammonium  iodides  were  determined  and  values  of  i  calcu¬ 
lated  which  lie  between  1*26  and  T3  for  potassium  iodide  and  T78 
and  T89  for  tetraethylammonium  iodide.  The  latter  solutions 
conduct  well.  The  anhydrous  chlorides  of  copper,  manganese,  cobalt, 
and  nickel  are  insoluble  in  succinonitrile.  T.  E. 

Critical  Temperature  of  Solutions  in  Liquid  Carbon  Dioxide. 

Ernst  H.  Buchner  ( Chem .  Centr.,  1905,  ii,  1618 — 1619  ;  from  Chem. 
Weekblad,  2,  691 — 694). — The  results  of  experiments  on  solutions  of 
p-dichlorobenzene,  tribromomethane,  jo-dibromobenzene,  o-chloronitro- 
benzene,  naphthalene,  and  1  : 3-diehloro-5-nitrobenzene  in  liquid 
carbon  dioxide  have  shown  that  van’t  Hoff’s  law  holds  approximately 
in  these  cases,  the  molecular  rise  of  the  critical  temperature  being 
almost  constant.  The  results  may,  however,  be  more  accurately 
expressed  by  means  of  van  Laar’s  hypothesis,  in  which  the  rise  per 
gram-molecule  per  cent,  is  nob  only  dependent  on  the  critical  tempera¬ 
ture  of  the  solvent,  but  also  on  the  relationship  of  the  critical  temperature 
of  the  dissolved  substance  to  that  of  the  solvent  and  on  the  ratio,  i r, 
of  the  critical  pressures.  Since,  as  a  rule,  ir=  1,  8  —  6(0-  1),  in  which 
8  =  1  /Tk.(dTx/dx)  and  —  critical  temperature  of  the  solvent. 

E.  W.  W. 

Relative  Vapour  Tensions  of  the  Three  Modifications  of 

Carbon.  Andreas  Smits  (Ber.,  1905,  38,  4027 — 4033.  Compare 
Schenck  and  Heller,  Abstr.,  1905,  ii,  519). — The  equilibrium  constant 
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of  the  reaction  C02  4-  C^2CO  is  Kx  =  jo2co//>co2pc>  where  pc  is  the 
partial  vapour  pressure  of  tbe  carbon,  that  is,  the  maximum  vapour 
pressure  of  the  solid  carbon  at  the  given  temperature.  As  this 
increases,  so  do  the  values  of  K-ppc  and  p2co/pco2  in  the  equation 
K-yPc  —plco/pcor  The  equilibrium  constant  for  the  reaction 
-Fe  +  C02  ^  FeO  +  CO  is  K=  (pco-PFeo)f(pcoJpFe)  ;  if  the  differences 
in  the  solubilities  of  the  three  modifications  of  carbon  in  iron  are 
neglected,  ppec/pFe  may  be  considered  as  constant,  and  the  equation 
may  be  written  K2  ~-pco/pco2-  If  the  sum  of  the  partial  vapour 
pressures  C0  +  C02  =  P,  then  P  =  k1pc{'i  +  k2)fk22,  which  differs  from 
Schenck  and  Heller’s  equation  by  the  presence  of  pc  (loc.  cit.),  and 
the  greater  the  vapour  pressure  of  the  modification  of  carbon  the 
greater  is  the  equilibrium  pressure  P,  If  pc,  p  c>  and  p"Q  are  the 
vapour  pressures  of  the  three  modifications, then  P  :  P'  :  P"  =pc  -Pc  '-pc- 

The  author  discusses  the  work  of  Schenck  and  Heller  from  a 
theoretical  point  of  view  and  concludes  that  the  equilibrium  pressures 
measured  by  them  are  not  trustworthy.  If,  however,  these  are 
assumed  to  be  correct,  the  vapour  pressures  of  the  diamond,  amorphous 
carbon,  and  graphite  are  in  the  proportions:  pc  '-p'c  ‘-p" c  =  3'7  :  1  *8  :  1 
at  500° ;  4-1  :  2-4  : 1  at  550°  •  5-2  :  4-1  : 1  at  600° ;  and  5-4  :  4-2  :  1  at 
641°.  G.  Y. 

Distillation  in  High  Vacua  by  means  of  Dewar’s  Air 
Absorption  Method,  and  a  Shortened  MacLeod  Vacuum 
Gauge.  Alfred  Wohl  and  M.  S.  Losanitscii  ( Per .,  1905,  38, 
4149 — 4154.  Compare  Fischer  and  Harries,  Abstr.,  1902,  ii,  491  ; 
Erdmann,  1904,  ii,  20). — The  apparatus,  to  which  is  attached  an 
absorption  vessel  containing  20 — 30  grams  of  extracted  blood  charcoal, 
is  evacuated  by  means  of  an  ordinary  water  pump,  and  the  receiver 
and  absorption  vessel  are  then  cooled  by  liquid  air.  Pressures  of 
0  006 — 0008  mm.  can  thus  be  attained  within  thirty  minutes.  It 
is  not  necessary  that  the  apparatus  shall  be  absolutely  air-tight,  as 
small  amounts  of  air  which  enter  are  absorbed  by  the  charcoal.  The 
same  cooled  charcoal  (25—30  grams)  may  be  used  for  several  distil¬ 
lations,  provided  the  apparatus  is  exhausted  before  being  attached  to 
the  absorption  vessel. 

For  measuring  high  vacua,  a  MacLeod  apparatus  shortened  in  much 
the  same  manner  as  suggested  by  Stock  (Abstr.,  1905,  ii,  514)  for  the 
Topler  mercury  pump  is  recommended.  J.  J.  S. 

Distillation  of  Liquids  which  are  Mutually  Insoluble.  C.  von 

Rechenberg  and  W.  Weisswange  (J.  prakt.  Chem.,  1905,  [ii],  72, 
478 — 488). — Experiments  on  the  weights  of  the  two  components  of  a 
non-miscible  liquid  mixture  which  distil  over  are  not  in  accord  with 
the  conclusions  of  Charabot  and  Rocherolles  (Abstr.,  1904,  ii,  234). 
The  authors’  results  are,  however,  in  accord  with  their  deductions  that 
the  weights  of  the  components  are  proportional  to  the  products  of  their 
molecular  weights  and  partial  pressures.  If  the  vapour  mixture  is 
saturated  with  respect  to  both  components,  then  the  partial  pressure 
for  each  component  is  the  normal  vapour  pressure  corresponding  with 
the  temperature  of  the  vapour.  If  the  vapour  mixture  is  unsaturated 
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with  respect  to  one  component,  the  unsaturated  vapour  has  the 
pressure  equal  to  the  difference  between  the  pressure  of  the  mixed 
vapour  and  the  vapour  pressure  of  the  saturated  component  at  the 
temperature  of  the  mixed  vapour.  L.  M.  J . 

Progressive  Dissociation  of  Dibasic  Acids.  II.  Rudolf 
Wegscheider  ( Monatsh .,  1905,  26,  1235 — 1239.  Compare  Abstr., 
1902,  ii,  643). — In  the  case  of  sparingly  soluble  dibasic  acids  or  of 
those  which  have  a  high  value  for  the  dissociation  constant  s  of  the 
second  hydrogen  atom,  it  is  necessary  to  calculate  both  dissociation 
constants  from  the  results  of  the  same  experiments,  which  may  be 
done  if  approximate  values  for  the  two  constants  are  known  or  can  be 
guessed.  A  maximum  value  for  k,  the  dissociation  constant  of  the 
first  hydrogen  atom,  is  obtained  according  to  Ostwald’s  law  of  dilution 
from  the  conductivity  in  the  most  concentrated  solution. 

If  the  value  (I)  — — fs  substituted  for  gx  in  the  equations 

A1  go 

(1)  and  (2)  previously  given,  then  (II) 

2 sv(l/c  +  lyA)  +  n-  / ,  _  / \  —  l -2 A  ~  A*- GO  )\ 

9-‘  =  4 {lK  +  lv  -  )\  V  |2s»(0-  +  l!A)  +  )’ 

in  which  g 2  is  a  function  of  the  known  constants  lK,  l2A,  and  g.^  of 
the  experimentally  determined  values  v  and  g.  and  of  the  unknown 
constant  s,  and  (III)  F(kls)  =  kvg,^  {g.^  -  p+g2[2(lK  +  l2A)  -  g.^]} - 
[g.  —  2g2{lK  +  ^)][/x  —  25’2(^a'  +  1=ia  ~  Poo  )J  =  O,  where  F  is  a  function  of 
k  and  s. 

If  the  approximate  value  of  k  and  the  values  of  g0  calculated  by 
equation  (II)  from  the  results  of  a  number  of  experiments  with 
assistance  of  the  approximate  value  of  s  are  substituted  in  equation 
(HI),  as  many  values  of  F  are  obtained,  and  the  values  of  k  and  s 
must  be  altered  until  in  each  case  F—  O.  If  k  +  8k,  s  +  8s  are  the 
correct  values  for  the  two  constants  k  and  s,  then  (IV)  O  =  F 


(k  +  8k, s  +  8s)  =  F(k,s)  +  -  8s  +  — —8k  ;  from  these  are  obtained  two 

os  8k 

equations  by  means  of  which  S&  and  8s  may  be  calculated.  Equations 
are  given  also  for  the  adjustment  of  s  and  k  in  case  of  more  than  two 
observations. 

The  method  of  calculation  is  illustrated  in  the  case  of  4-acetyl- 
amimmophthalic  acid.  G.  Y. 


Dissociation  of  Electrolytes.  Carl  Hensgen  (J.  prakt.  Chem., 
1905  [ii],  72,  345 — 477). — It  has  been  shown  previously  that  con¬ 
centration  differences  exist  in  a  salt  solution  not  entirely  at  the  same 
temperature.  This  case  is  first  investigated  for  a  solution  of  copper 
sulphate,  the  upper  layer  of  which  was  kept  at  a  temperature  of  about 
98°,  whilst  the  lower  was  maintained  at  the  ordinary  temperature. 
It  was  found  that  not  only  was  the  concentration  different  for  the  two 
layers,  but  also  that  the  ratio  CuO  :  S03  was  not  unity,  and  was 
greatest  for  the  highest  layer.  Numerous  expressions  have  at  different 
times  been  proposed  to  connect  the  sp.  gr.  of  a  solution  with  its 
chemical  composition ;  these  are  fully  considered,  and  found  by  the 
author  to  be  unsatisfactory  for  solutions  of  copper  sulphate,  and  it  is 
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found  that  the  ratio  CuO  :  SOc.  varies  within  wide  limits.  Numerous 
tables,  showing  this  ratio  at  different  temperatures  and  coneentrations, 
are  given  in  the  paper  and  fully  discussed.  The  author  considers  that 
his  results  indicate  that  solutions  of  normal  salts  are  the  liquid  phases 
of  a  heterogeneous  equilibrium  system,  brought  about  by  the  chemical 
action  of  the  water  and  dependent  on  temperature,  &c.  The  general 
idea  associated  with  the  term  solution  of  a  normal  salt,  namely, 
the  complete  passage  of  the  solid  normal  salt  into  the  solution,  main¬ 
taining  throughout  the  same  proportion  of  its  components  regarded  as 
base  and  acid,  is  not  consistent  with  the  actual  conditions.  The 
molecular  contents  of  normal  salts  in  solution  are,  therefore,  not 
calculable.  Crystallisation  of  normal  salts  takes  place  only  in  solutions 
which  do  not  contain  acid  and  base  in  the  same  proportions  as  those  of 
the  precipitated  salt.  It  is  evident  that  these  conclusions  are  not  in 
accord  with  ordinary  chemical  views  of  solution,  and  they  and  their 
consequences  are  discussed  at  considerable  length  by  the  author  in  the 
paper  (compare  Abstr.,  1901,  ii,  540).  L.  M.  J. 

Molecular  Weight  of  the  Solvent  in  Binary  Mixtures.  Kaiil 
Drucker  (Ze.it.  Flektrochem.,  1905,  11,  845). — The  author  assumes  that 
the  surface  tension  of  a  binary  mixture  may  be  expressed  on  the 
analogy  of  van  der  Waals’  molecular  attraction  constant  by 
1/y  —  l/?!*2  +  l/y2(l  _  XY  +  1/71-2(1  “  x)x-  The  formula  is  applicable  to 
mixtures  of  non-associating  substances ;  yr2  becomes  constant  in 
mixtures  of  acetic  acid  and  benzene  or  carbon  tetrachloride  when  the 
molecular  weight  of  acetic  acid  is  taken  as  double  its  formula  weight ; 
in  mixtures  of  water  with  alcohols  or  fatty  acids,  constancy  of  yr2  is 
obtained  by  trebling  or  quadrupling  the  molecular  weight  of  water. 

T.  E. 

Origin  of  the  Formation  of  Layers  in  Solutions  observed 
by  A.  Sinding-Larsen.  C.  Christiansen  ( Chem .  Centr.,  1905,  ii, 
1617  ;  from  Overs.  K.DansJce  Vidensk.  Selsk.  Fork.,  1905,  307 — 315). — 
Sinding-Larsen  ( Ann .  Physik,  1903,  [iv],  9,  1186)  observed  that  when 
solutions  of  sodium  chloride  in  which  the  concentration  was  not 
uniform  were  heated,  sharply  defined  layers  were  formed,  and  attri¬ 
buted  the  cause  to  surface  tension  and  the  formation  of  hydrates. 
Experiments  on  water,  water  and  toluene,  and  with  various  solutions 
have  shown,  however,  that  layers  may  be  formed  by  heating  the  liquids 
on  one  side  and  cooling  them  on  the  other.  The  formation  of  layers 
is  due  to  movement  of  the  liquid  and  to  differences  of  temperature, 
and  is  in  no  way  dependent  on  the  formation  of  hydrates.  The  surface 
of  contact  between  two  layers  of  different  concentrations  can  only 
remain,  sharply  defined  when  the  liquid  is  in  motion,  and  although  the 
mixture  of  the  layers  is  thereby  delayed  it  is  not  entirely  prevented. 
An  electrolytic  method  of  causing  two  layers  of  sulphuric  acid  solu¬ 
tions  to  circulate  is  also  described  in  the  original  paper. 

E.  W.  W. 

Limiting  States  of  some  Dissolved  Chromic  Salts.  Albert 
Colson  ( Compt .  rend.,  1905,  141,  1024 — 1027.  Compare  Abstr.,  1905, 
ii,  94,  255,  460,  592). — When  a  solution  of  the  normal  green  chromic 
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sulphate,  Cr2(S04)3,  is  exposed  to  sunlight,  the  colour  becomes 
turquoise-blue,  the  density  increases  (compare  Boisbaudran,  Abstr., 
1875,  427,  730),  and  the  heat  of  decomposition  by  potassium  hydroxide 
diminishes  to  a  limiting  value  reached  more  rapidly  in  dilute  than  in 
more  concentrated  solutions,  as  is  shown  in  the  following  table  : 


Heat  of  decomposition  [Cr2(S04)3:6K0H]. 


Duration  of 
exposure 

Solutions  of 

Solutions  of 

to  sunlight. 

1/10  mol.  per  litre. 

3/10  mol.  per  litre. 

0 

57,200  cal. 

57,200  cal. 

10  days  (May) 

— 

56,100  „ 

28  „ 

51,600  „ 

— 

48  „ 

50,400  „ 

— 

84  „ 

50,100  „ 

52,200  „ 

165  „ 

50,100  to  50,000  cal. 

51,800  „ 

The  change  in  density  corresponds  with  a  contraction  of  1  mol.  H20 
per  1  mol.  Cr2(S04)3,  and  the  turquoise- blue  solution  probably  contains 

the  hydrated  sulphate,  S04<^fg^  S04H^  ^  ^  heati  Qf 

decomposition  by  potassium  hydroxide  is  50,000  cal.,  and  not  an 
equilibrium  mixture  of  the  green  and  violet  chromic  sulphates,  of 
which  the  heat  of  decomposition  would  be  (57,200  +  45, 000)/2  cal.  or 
51,100  cal. 

A  solution  of  the  violet  chromic  acetate,  OCr2(OAc)4,  in  excess  of 
acetic  acid  becomes  green  on  exposure  to  sunlight,  and  cryoscopic  and 
thermochemical  measurements  indicate  that  the  tetra-acetate  has 
combined  with  acetic  acid  to  form  the  penta-acetate,  OH*Cr2(OAc)5, 
which,  however,  cannot  be  isolated,  for  on  evaporating  the  green 
solution  to  dryness  it  decomposes  into  the  two  salts  Cr(OAc)3  and 
OH-Cr(OAc)2.  M.  A.  W. 

Abnormal  Increase  of  Solubility  with  Organic  Substances. 

Daniel  Stromholm  ( Arkiv  Kem.  Min.  Gaol.,  1905,  2,  i,  No.  7,  1 — 9). — 
The  author  has  examined  the  influence  of  the  addition  of  small 
quantities  of  water  on  the  solubility  in  ether  of  benzoic  acid,  jo-nitro- 
benzoic  acid,  picric  acid,  acetanilide,  quinol,  phloretin,  methyl 
terephthalate,  beDzil,  /3-naphthaquinone,  phthalimide,  a-nitro- 
naphthalene,  £>'nitroaniline,  /3-naphthylamine,  benzyl  sulphoxide, 
sulphonal,  benzyl  sulphide,  azobenzene,  and  phenanthrene.  The 
presence  of  water  in  excess  causes  the  solubility  in  ether  to  increase  by 
the  following  percentage  proportions:  benzoic  acid,  80}  quinol,  296; 
a-nitronaphthalene,  10  5}  methyl  terephthalate,  16’7 }  benzil,  19} 
/3-naphthaquinone,  43}  /3-naphthylamine,  33 ’3}  p-nitrobenzoic  acid,  161 } 
picric  acid, 573}  acetanilide, 5 17 }  p-nitroaniline,  127}  phthalimide,  47'7 } 
benzyl  sulphoxide,  92-2 }  and  sulphonal,  30‘2.  With  benzyl  sulphide,  azo¬ 
benzene,  and  phenanthrene,  the  increases  in  solubility  are  inappreciable. 

Augmentation  of  the  solubility  hence  occurs  with  all  the  acid 
substances  examined  and  with  all  non-acid  compounds  containing 
amino-groups.  Hydroxyl  compounds,  carboxylic  acids,  and  phenols 
apptar  to  be  very  greatly  influenced. 
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In  the  cases  of  mercuric  chloride  and  iodine,  the  author  has 
previously  shown  (Abstr.,  1903,  ii,  547  and  644)  that  the  increase  of 
solubility  caused  by  addition  of  water  is  due  to  the  existence  of 
hydrates  of  these  substances  in  solution.  This  is  probably  also  the 
case  with  the  above-mentioned  compounds.  T.  H.  P. 

Partition  of  some  Organic  Acids  between  Two  Solvents. 

Walter  Herz  and  Martin  Lewy  {Zeit.  Elektrochem.,  1905,  11, 
818 — 820). — The  partition  of  acetic,  chloroacetic,  and  picric  acids 
between  water  on  the  one  hand  and  chloroform,  bromoform,  carbon 
disulphide,  and  carbon  tetrachloride  on  the  other  hand  is  studied. 
The  results  point  to  the  existence  of  double  molecules  in  the  more 
dilute  solutions  and  of  more  complex  molecules  in  the  more 
concentrated  solutions.  T.  E. 

Passivity  of  Metals.  Wolf  J.  Muller  {Zeit.  Elektrochem.,  1905, 
11,  823 — 824). — The  author’s  theory  of  passivity  was  incorrectly  stated 
by  Ruer  (Abstr.,  1905,  ii,  795).  T.  E. 

Passivity.  Carl  Fredenhagen  {Zeit.  Elektrochem. ,  1905,  11, 
857—860). — With  special  reference  to  Ruer’s  recent  work  (Abstr., 
1905,  ii,  795),  the  author  maintains  the  view  that  passivity  is  better 
explained  by  assuming  a  protecting  layer  of  gas  (Abstr.,  1903,  ii, 
353)  than  by  assuming  a  skin  of  oxide.  The  gas  theory  is  capable  of 
accounting  for  cathodic  as  well  as  anodic  passivity.  The  protecting 
layer  of  gas  may  exist  as  a  solid  solution,  as  a  surface  film,  or  in  some 
intermediate  condition.  T.  E. 

Rate  of  the  Reaction  between  Arsenious  Acid  and  Iodine 
in  Acid  Solution  ;  Rate  of  the  Reverse  Reaction  ;  and  the 
Equilibrium  between  them.  (II.)  J.  R.  Roebuck  {J.  Physical 
Chem.,  1905,  9,  727 — 763.  See  Abstr.,  1903,  ii,  14). — It  has  been 
shown  previously  that  the  velocity  of  the  reverse  reaction  is  given  by 
dxjdt  =  K  (arsenic  acid)(pot.  iodide)“(sulphuric  acid)/3,  where  a  and  (3 
approach  unity  in  dilute  solution.  The  investigation  of  this  was 
extended  and  the  values  a  and  /3  found  to  increase  considerably  with 
increasing  concentration,  values  as  high  as  2 ’4  and  3'7  being  obtained. 
Where  the  concentration  of  iodide  ( C )  and  acid  {D)  considerably 
exceeds  that  of  the  arsenic  acid,  the  expression  may  be  written 
dxjdt  =  KbC DV~Z{E  -  x),  and  it  was  found  that  the  value  of  Kh 
increases  as  equilibrium  approaches  and  also  when  dxjdt  is  decreased 
by  decreasing  {E  -  x).  The  author  considers  that  these  anomalous 
results  may  be  explained  by  the  supposition  that  the  reaction  pro- 

+  “ 

ceeds  in  two  stages,  namely  :  (1)  H  + 1  +  HgAs04  =  H3As04HI,  and  (2) 
H3As04HI  =  HgAsOg  +  HIO,  the  reaction  of  the  first  proceeding  with 
a  measurable  velocity.  The  author  extends  his  determination  of  the 
direct  rate  to  near  the  equilibrium  point,  and  from  the  reaction 
velocities  in  the  neighbourhood  of  the  equilibrium  calculates  the  equi¬ 
librium  constant,  which  agrees  well  with  that  directly  determined,  the 
two  values  being  1‘4  x  105  and  l'5x  105.  The  temperature-coefficient 
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between  10°  and  0°  for  the  equilibrium  constant  was  found  to  be  1  41 
and  that  calculated  from  the  coefficients  of  the  direct  and  reverse 
velocities  was  1'43.  Experiments  were  also  made  with  hydriodic  acid 
in  place  of  sulphuric  acid,  and  results  in  accord  with  theory  were 
also  obtained,  L.  M.  J. 

Affinity  Constants  of  Amino-acids.  Rudolf  Wegscheider 
( Monatsh .,  1905,  26,  1265 — 1276.  Compare  Abstr.,  1902,  ii,  494  ; 
Walker,  Abstr.,  1904,  ii,  309;  1905,  ii,  138). — The  observed  “acid” 
dissociation  constant  K  of  an  amino-acid  is  less  than  the  constant 
calculated  from  simple  stoichiometric  relations  for  those  acids  which 
obey  Ostwald’s  law  of  dilution,  or  by  means  of  Walker’s  constant  for 
the  “  acid  ”  dissociation  of  amphoteric  electrolytes  which  do  not  obey 
the  law  of  dilution,  if  an  intramolecular  salt  is  formed,  or  if  the  amino- 
group  forms  with  water  an  ammonium  hydroxide  which  is  less  negative, 
but  is  greater  if  the  ammonium  hydroxide  is  more  negative  than  the 
amino-group. 

If  k' ,  k",  .  .  .  are  the  true  constants  of  the  “acid  ”  dissociation  of 
different  acids  having  an  amino-group  in  the  same  position  relatively  to 
the  carboxyl,  and  x,  x",  ....  are  the  dissociation  constants  of  the 
corresponding  acids  with  hydrogen  in  the  place  of  the  amino-group, 
then  (1)  kxjxx  —  kxfxx  —  .  .  .  .  =/,  where  /is  the  factor  representing  the 
influence  of  the  amino-group.  In  a  dibasic  acid,  which  has  xx  and  a;2, 
the  dissociation  constants  of  the  two  carboxyl  groups, 

(2)  kx  =fi&i  fyXy 

where  fx  and  f2  are  the  factors  representing  the  influence  of  the  two 
amino-groups,  which  are  usually  in  different  positions.  As  the 
observed  constant  (3)  K  —  kxfi,  for  monobasic  acids 
K'jx  =  K"jx".  ..=F, 

and  it  follows  from  (1)  and  (3)  that  (4)  F=ffi'~ffi"  =  .  .  .  .  For 
dibasic  acids,  K  =  Fxxx  +  F2x2. 

From  (2),  (3),  and  (4)  it  follows  that 

+f^2X2  ~kfvc2)P’ 

As  in  this  equation  f  and  x  can  be  realised  only  if  /3  =  —  /12,  /3  must 

be  the  same  for  all  amino-acids  the  affinity  constants  of  which  can  be 
calculated  by  means  of  the  same  factor  for  the  influence  of  the  amino- 
group,  irrespective  of  the  position  of  the  amino-group  relatively  to  the 
carboxyl. 

The  constants  K  observed  for  acetylaminoterephthalic  acid,  0’098,  for 
1-methyl  hydrogen  3-acetylaminoterephthalate,  0  07,  and  for  4-acetyl- 
aminoisophthalie  acid,  0-079,  agree  moderately  well  with  the  constants 
calculated,  0  084,  0'066,  and  0  069  respectively,  with  the  aid  of 
Ostwald’s  factors  for  the  influence  of  the  group  NHAc1  in  o-,  m-,  and 
jy-acetylaminobenzoic  acids. 

The  /3-ani lino-fatty  acids,  which  are  weak  acids,  give  no  constant 
factors,  whereas  the  stronger  a-anilino-acids  give  only  small  variations 
from  the  mean  factors,  for  the  anilino-group,  2*1,  for  the  j!>-toluidino- 
group,  0‘63,  and  for  the  o-toluidino-group,  3 ’3. 

For  the  introduction  of  the  acetylanilino-group,  *NPhAc,  into  the 
a- position  of  acetic,  propionic,  and  butyric  acids,  the  factors  are  14, 
9 '4,  and  7' 3 ;  for  the  introduction  of  the  o-acetyltoluidino-group 
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into  the  a-position  of  the  same  acids,  the  factors  are  12,  7'8,  and  6'2  ; 
and  for  the  introduction  of  the  ^o-acetyltoluidino-group  into  the 
a-position  of  acetic,  propionic,  butyric,  and  fsobutyric  acids  the  factors 
are  12,  7 ‘8,  7 ‘2,  and  66  respectively.  These  factors  are  highest  for 
the  introduction  of  the  groups  into  a  methyl,  lowest  for  introduction 
into  a  methenyl  group. 

The  factors  for  the  influence  of  the  amino-group  in  the  ortho-,  meta-, 
and  para-positions  obtained  from  the  three  aminobenzoic  acids,  0T7, 
027,  and  020  respectively,  are  much  smaller  than  the  factors  obtained 
from  5-nitro-3-aminobenzoic  acid,  which  gives  /(NH2,m)  =  0*61,  from 
1 -methyl  hydrogen  3-aminoterephthalate,  which  gives 

/(NH2,o)  =  0;33, 

and  from  aminoterephthalic  acid,  which  gives  /(hiH2,o)  =  0'33  and 
/(NHj,m)  =  1’38.  The  amino-group  appears  in  some  cases  as  a  nega¬ 
tive  substituent,  and  it  may  be  that  in  all  other  cases  the  smallness  of 
the  factor  is  due  to  salt  formation.  G.  Y. 

Theory  of  Dyeing1.  IV.  Lakes.  Wilhelm  Biltz  [with  Kurt 
Utescher]  ( Ber .,  1905,  38,  4143 — 4149.  Compare  Abstr.,  1904,  ii, 
392  ;  1905,  ii,  807,  808). — Experiments  have  been  made  by  dyeing 
precipitated  metallic  hydroxides  with  alizarin  and  similar  dyes.  The 
results  are  arranged  as  curves  in  which  the  concentration  of  the  dye- 
bath  is  plotted  against  the  number  of  grams  of  dye  taken  up  by  one 
gram  of  hydroxide. 

With  ferric  hydroxide  and  an  alkaline  solution  of  alizarin,  the  curve 
points  to  the  formation  of  a  definite  compound  of  1  mol.  of  hydroxide 
with  3  mols.  of  dye.  The  curve  also  indicates  a  certain  amount  of 
adsorption. 

With  chromic  hydroxide  and  alizarin-red  SW,  the  curve  indicates 
adsorption  and  not  chemical  combination. 

In  the  case  of  ferric  hydroxide,  the  quantity  of  dye  taken  up 
depends  to  a  large  extent  on  the  nature  of  the  hydroxide ;  when 
gelatinous,  some  ten  times  as  much  dye  is  absorbed  as  when  in  the 
granular  state. 

Experiments  with  ferric  hydroxide  and  alizarin  in  ammoniacal  or 
alcoholic  solution,  with  the  same  hydroxide  and  aqueous  solutions  of 
acid  alizarin-blue  and  with  aluminium  hydroxide  and  alcoholic  gallein 
solution  gave  no  very  definite  results.  J.  J.  S. 

[Construction  of  the  Periodic  System.]  Augusto  Piccini 
(i Gazzetta ,  1905,  35,  ii,  417 — 421). — The  author  criticises  adversely  the 
periodic  system  of  the  elements  deduced  by  Werner  (Abstr.,  1905,  ii, 
308).  T.  H.  P. 

An  Automatic  Steam  Generator  and  Superheater.  Johannes 
Thiele  (Zeit.  anal.  Chem.,  1905,  44,  767 — 768). — The  apparatus 
consists  of  a  vertical  boiler  having  a  conical  opening  down  its  centre. 
In  this  opening  is  placed  a  cylindrical  vessel.  The  water  is  boiled  by 
a  bnruer  under  the  boiler  and  the  steam  passes  through  a  pipe  into  the 
upper  part  of  the  cylindrical  vessel.  The  burner  is  now  placed  under 
the  latter,  from  which  the  superheated  steam  is  withdrawn  by  a  pipe 
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reaching  to  the  bottom  of  the  vessel.  The  burner  is  regulated  by  a 
specially  constructed  thermostat  which,  by  means  of  a  side-tube,  is  not 
brought  into  action  until  the  water  in  the  boiler  is  at  a  boiling 
temperature.  W.  P.  S. 

New  Apparatus  for  the  Extraction  of  Liquids.  Efisio 
Mameli  ( Chem .  Centr.,  1905,  ii,  1569  ;  from  La  Sardegna  Sanitaria,  1), 
— An  apparatus  is  described  which  only  differs  from  a  Soxhlet 
extraction  cylinder  in  the  following  respects.  The  tube  which  conveys 
the  vapour  of  the  solvent  from  the  flask  is  not  sealed  on  to  the  side  of 
the  cylinder,  but  is  connected  with  another  tube  which  passes  through 
the  cork  and  reaches  to  the  bottom  of  the  cylinder.  The  siphon  tube 
is  lengthened  so  that  it  terminates  near  the  bottom  of  the  flask. 

In  another  form,  a  small  tubulus  is  attached  to  the  bottom  of  the 
cylinder,  through  which  a  tube  passes  to  the  bottom  of  the  flask, 
reaching  to  a  convenient  height  in  the  cylinder  and  being  straight  or 
bent  in  the  upper  portion  into  a  (J  form.  The  vapour  of  the  solvent 
passes  through  a  tube  fitted  in  the  cork  of  the  flask  and  connected  with 
the  extraction  cylinder  as  described  above.  E.  W.  W. 
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Determination  of  the  Density  of  Chlorine.  Frederick  P. 
Treadwell  and  W.  A.  K.  Christie  (Zeit.  angew.  Chem.,  1905,  18, 
1934 — 1935). — A  series  of  careful  experiments  gives  for  chlorine  as  a 
mean  the  density  2’488  at  20°  and  730  mm.  pressure  and  2-489  at  10° 
and  725  mm.  pressure. 

One  gram-molecule  of  chlorine  at  0°  and  760  mm.  occupies  a 
volume  of  22,042  c.c.  L.  de  K. 

The  System:  Perchloric  Acid  and  Water.  H.  J.  van  Wijk 
{Zeit.  aaorg.  Chem.,  1905,  48,  1 — 52.  Compare  Abstr.,  1902,  ii,  649  ; 
Itoscoe,  Annalen,  1861,  121,  346). — From  the  freezing-point  curve  of 
mixtures  of  perchloric  acid  and  water,  and  from  analysis  of  the 
crystals  separating  from  the  solutions  on  cooling,  it  has  been  shown 
that  .six  well-defined  hydrates  exist,  the  respective  formulae  and  meltiDg 
points  of  which  are  follows:  HC104,Ho0,  m.  p.  50°;  HC104,2H20, 
m.  p.  -17  8°;  HC104,2JH20,  m.  p.  -29  8°;  two  hydrates  of  the 
formulae  HC104,3IT20,  melting  at  -  37°  and  -  43'2°  respectively,  and 
HC104,32H20  melting  at  —41*4°.  The  pure  acid  melts  at  about 
—  112°.  It  has  further  been  found  that  between  certain  limits  of 
concentration  and  temperature  two  series  of  mixed  crystals  separate, 
the  curves  of  which  show  maxima  at  about  78  and  85  mol.  per  cent,  of 
water  respectively.  The  eutectic  mixture  of  the  acid  and  water 
contains  88'7  mol.  per  cent,  of  the  latter  and  solidifies  at  —  57'5°. 
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The  boiling-point  curve  of  the  system  shows  a  maximum  at  203°  and 
72 -4  per  cent,  by  weight  of  water.  The  boiling  point  and  composition 
of  the  vapour  given  off  from  mixtures  containing  more  water  than  the 
constant  boiling  mixture  were  determined  under  atmospheric  pressure  ; 
up  to  60  per  cent,  of  perchloric  acid,  less  than  1  per  cent,  of  the  latter 
is  found  in  the  vapour.  Owing  to  decomposition  at  the  ordinary  pressure, 
the  boiling  points  of  mixtures  containing  less  water  than  the  constant 
boiling  mixture  had  to  be  determined  under  reduced  pressure.  The 
pure  acid  boils  at  16°  under  18  mm.  pressure  with  slight  decomposition  ; 
the  evolved  vapour  contains  small  amounts  of  the  compounds  C1207 
and  C102,  and  a  certain  quantity  of  the  monohydrate  remains  behind 
in  the  distilling  flask  (compare  Roscoe,  loc.  cit.). 

The  density  and  viscosity  curves  of  the  system  have  been  determined 
at  50°  and  partly  at  20°;  both  curves  show  distinct  maxima.  In  the 
former  case,  the  maximum  corresponds  approximately  with  the  composi¬ 
tion  of  the  hydrate  HC104,H20  ;  in  the  viscosity  curve,  it  lies  between 
the  mono-  and  the  di-hydrate.  The  following  values  were  obtained  for 
the  density  of  the  pure  acid:  sp.  gr.  1  *7 67 6  at  20°/4° ;  1-7098  at 
50°/4°.  G.  S. 

Bromine  Fluoride,  BrF3.  Paul  Lebeau  ( Compt .  rend.,  1905, 141, 
1018 — 1020.  Compare  Prideaux,  Proc.,  1905,  21,  240). — Fluorine 
combines  with  bromine  at  0°  with  incandescence  forming  bromine 
trifluoride,  BrF3,  a  colourless  liquid,  solidifying  in  solid  carbon  dioxide 
to  a  crystalline  mass  melting  at  4—5°,  reacting  violently  with  water, 
liberating  oxygen,  and  forming  kypobromous,  hydrofluoric,  and  traces  of 
bromic  acids  ;  a  similar  reaction  occurs  with  solutions  of  the  alkali 
carbonates.  The  solid  compound  reacts  with  incandescence  with  iodine 
below  -  10°  to  form  iodine  pentafluoride  and  bromine  (compare 
Moissan,  Abstr.,  1903,  ii,  17),  with  sulphur  to  form  fluorine  and 
sulphur  bromide,  also  with  red  phosphorus,  arsenic,  antimony,  boron, 
or  silicon  ;  it  reacts  with  carbon  on  gentle  heating,  attacks  most  of  the 
metals  and  many  of  their  compounds,  and  behaves  like  fluorine  towards 
organic  compounds.  M.  A.  W. 

Occurrence  of  Fluorine  in  Mineral  Waters  of  the  Pyrenees 
and  in  Geysers  of  the  Yellowstone  Park.  Jose  Casares  (Zeit. 
anal.  Chem.,  1905,  44,  729 — 735). — Theauthor  has  previously  recorded 
the  detection  of  fluorine  in  certain  Galician  mineral  waters  (Abstr., 
1896,  ii,  42)  and  now  gives  the  quantities  of  this  element  found  in 
mineral  waters  from  the  Pyrenees.  Ten  samples  of  water  were 
examined  and  yielded  amounts  of  sodium  fluoride  varying  from  0-0095 
to  0  0301  gram  per  litre.  Four  samples  of  water  from  the  Portuguese 
border  contained  from  0-0024  to  0’0212.  Fluorine  was  also  detected 
in  the  water  from  geysers  in  the  Yellowstone  Park  District  of  North 
America.  W.  P.  S. 

Ozone.  Robert  Luther  (Zeit,.  Elektrochem.,  1905,  11,  832 — 835). 
— Ozone  dissolves  in  OTA  sulphuric  acid  in  accordance  with  Henry’s 
law  ;  the  ratio  of  the  concentration  in  the  liquid  to  that  in  the  gas  is 
0-23  at  20°  and  0-44  at  0°. 
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The  E.M.F.  of  an  iridium  electrode  immersed  in  a  solution  of  ozone 
increases  by  0027  volt  when  the  concentration  of  the  ozone  solution  is 
increased  tenfold.  Luther  and  Inglis  (Abstr.,  1903,  ii,  406)  found 
the  corresponding  increase  at  a  platinum  electrode  to  be  0‘054  volt. 
The  reason  of  the  difference  is  unknown.  T.  E. 

Electrolytic  Formation  of  Thiosulphates.  Mario  G.  Levi  and 
M.  Voghera  (Atti  R.  Accad.  Lincei,  1905,  [v],  14,  ii,  433 — 443). — 
The  authors  have  studied  the  formation  of  sodium  thiosulphate  by 
the  electrolysis  of  a  solution  containing  sodium  sulphide  and  sodium 
sulphite,  the  electrodes  being  of  smooth  platinum.  In  some  cases,  the 
cathodic  sulphide  solution  was  separated  from  the  sulphite  solution  by 
means  of  a  Pucka!  1  porous  diaphragm,  whilst  in  others  a  diaphragm 
was  not  employed.  The  results  show  that,  notwithstanding  the 
vigorous  anodic  oxidation  which  occurs,  the  velocity  of  the  reaction, 

S03  +  S  +  20  =  S203,  is  such  as  to  allow  of  the  formation  of  thio¬ 
sulphate  in  appreciable  quantity.  The  anodic  current  density  does 
not  appear  to  have  a  great  influence  on  the  yield  of  thiosulphate, 
which  is,  however,  diminished  by  raising  or  lowering  the  temperature 
excessively.  The  best  yield  was  obtained  with  a  diaphragm  at  25°, 
although  in  the  absence  of  a  diaphragm  the  yield  is,  in  general, 
increased.  T.  H.  P. 

Action  of  Dextrose  on  Selenious  Acid.  William  Oechsner  de 
Coninck  and  Chauvenet  ( Compt .  rend.,  1905,  141,  1234 — 1235).— 
When  selenious  acid  is  reduced  by  dextrose  in  aqueous  solution,  a 
colloidal  form  of  selenium  is  obtained  which  cannot  be  separated  by 
filtration.  The  solution,  which  appears  green  by  transmitted  and 
reddish-brown  by  reflected  light,  slowly  deposits  a  red,  amorphous 
variety  of  selenium,  insoluble  in  carbon  disulphide  and  not  affected 
by  light ;  but  if  the  solution  is  boiled,  the  selenium  is  partially 
transformed  into  the  black,  microcrystalline  variety  (Gutbier,  Abstr., 
1902,  ii,  652).  M.  A.  W. 

Atomic  Weight  of  Tellurium.  II.  Alexander  Gutbier 
( Annalen ,  1905,  342,  266 — 282.  Compare  Abstr.,  1904,  ii,  254). — 
[With  Walter  Wagenknecht.] — A  new  determination  of  the  atomic 
weight  of  tellurium  has  been  made,  using  a  material  which  has  been 
purified  by  a  special  method. 

From  the  crude  (95  per  cent.)  tellurium,  the  metal  was  separated 
by  sulphur  dioxide  and  dried  at  a  low  temperature.  It  was  then 
distilled  under  reduced  pressure  in  a  combustion  tube.  The  further 
purification  was  then  carried  out  by  two  methods,  by  conversion  into 
telluric  acid  or  by  conversion  into  the  basic  tellurium  nitrate. 

The  tellurium  was  oxidised  to  telluric  acid  by  chromic  acid  and 
the  product  crystallised  ten  times  from  water  in  platinum  vessels.  It 
was  then  converted  into  the  dioxide,  which  dissolved  in  hydrochloric 
acid  without  evolution  of  chlorine.  Finally  the  material  purified 
by  either  method  was  precipitated  from  hydrochloric  acid  by  hydro¬ 
gen  sulphide  as  a  sulphide,  TeS2,  or  a  mixture  in  the  proportion 
Te :  S2 ;  from  this,  carbon  disulphide  extracted  the  major  part  of 
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the  sulphur.  The  material,  still  containing  1T8  to  T2  per  cent, 
of  sulphur,  was  now  distilled  under  reduced  pressure  fourteen  times. 
In  the  first  twelve  distillations,  a  small  white  residue  was  observed 
in  the  tube.  Its  chemical  nature  could  not  be  discovered.  The 
final  product  did  not  contain  a  detectable  trace  of  sulphur  or  other 
impurity. 

The  tellurium  dioxide  was  prepared  for  analysis  by  converting  the 
metal  into  the  basic  nitrate,  which  was  then  carefully  heated. 

In  one  series  of  analyses,  the  dioxide  mixed  with  silver  and  powdered 
quartz  was  reduced  in  a  current  of  hydrogen.  In  five  experiments, 
the  value  for  the  atomic  weight  lay  between  the  limits  127*55 — 1 2 7 '68 
(0=16). 

In  a  second  series  of  experiments,  the  dioxide  was  reduced  by 
hydrazine  hydrochloride  at  the  ordinary  temperature,  the  reduction 
being  finally  completed  at  a  higher  temperature.  The  tellurium  was 
collected  in  a  platinum  crucible  and  dried  in  hydrogen.  Three 
experiments  gave  the  numbers  1 27 ‘62,  1 27*67,  and  127  55. 

The  mean  of  all  the  determinations  gives  the  value  1 27 *6  ;  the  new 
methods  of  purification  have  therefore  not  produced  any  change  in  the 
value  of  the  atomic  weight.  K.  J.  P.  0. 

Action  of  Nitrous  Acid  on  Hydrazine.  E.  Fkancke  (Ber., 
1905,  38,  4102). — The  decomposition  of  hydrazine  by  nitrous  acid 
proceeds  quantitatively  according  to  the  equation  N2H4  +  BN02  = 
N20  +  NHa  +  H20.  The  equation  N2H4,B2S04  + 2NaN02  =  N2  + 
Na2S04  +  2N0H  +  2H20,  given  by  Girard  and  Saporta  (Abstr.,  1904, 
ii,  678),  could  not  be  confirmed.  T.  M.  L. 

Metallic  Nitroso  compounds  and  Nitric  Oxide.  Siegfried 
Zimmermann  ( Monatsh .,  1905,  26,  1277 — 1294.  Compare  Chesneau, 
Abstr.,  1899,  ii,  661  ;  Kohlschiitter  and  Kutscheroff,  Abstr.,  1904, 
ii,  734). — Conductivity  measurements  were  made  with  ferrous  sulphate 
solutions  before  and  after  the  passage  of  a  current  of  nitric  oxide  for 
six  hours.  With  an  A/16  ferrous  sulphate  solution,  the  specific  con¬ 
ductivity  fell  from  645*6  to  625*5,  but  with  Nj 32,  A/6 4,  and  A/128 
solutions  the  specific  conductivities  rose  from  377  0,  217*9,  and  129*8 
to  382*4,  229*4,  and  152*3  respectively.  Conductivity  water,  through 
which  a  current  of  nitric  oxide  is  passed  for  3,  4J,  4f,  5,  6,  15,  16, 
and  24  hours,  has  the  specific  conductivities  xno  x  105=  16*85,  28*73, 
29*45,  29*96,  36*24,  44*14,  44  61,  and  67*34  respectively.  In  aqueous 
solution  with  v  =  497*375,  994*665,  and  1990*000,  nitric  oxide  has  the 
specific  conductivities  «xo  x  105  =  17*1 8,  12  07,  and  10*13,  and  the 
molecular  conductivities  /aNo  =  85*4,  120*39,  and  201*7;  it  behaves 
therefore  neither  as  a  strong  nor  a  weak  acid.  On  deducting  the 
specific  conductivity  ^cno  x  105  =  36*2  from  the  conductivities  of  the 
A/16,  A/32,  A/64,  and  A/128  ferrous  sulphate  solutions,  after  the 
passage  of  nitric  oxide  for  six  hours,  the  specific  conductivities  are 
found  to  fall  from  x  x  105  =  645*6,  377*0,  217*9,  and  129*8  to  589*3, 
346*2,  193*2,  and  116*1,  the  molecular  conductivities  from  fx=  103*30, 
120*64,  139*46,  and  166*14  to  94*29,  110*78,  123*65,  and  148*61 
respectively.  The  complex  ferrous-nitric  oxide  ion  has  therefore  a 
smaller  velocity  than  the  ferrous  ion.  G.  Y. 
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Dissociation  of  Nitric  Acid.  Petru  Bogdan  (Zeit.  Mektrochem., 
1905,  11,  824 — 826). — From  determinations  of  the  coefficients  of 
partition  of  nitric  acid  between  ether  and  water,  it  is  possible  to  draw 
conclusions  as  to  the  concentration  of  the  undissociated  molecules  of 
nitric  acid  in  the  aqueous  solution,  since  determinations  of  the  boiling 
points  of  ethereal  solutions  of  nitric  acid  show  that  the  molecular 
weight  of  nitric  acid  dissolved  in  ether  is  normal.  The  results  are 
calculated  in  the  way  described  by  Rothmund  and  Drucker  (Abstr., 
1904,  ii,  231),  and  the  conclusion  is  drawn  that  nitric  acid  follows 
Ostwald’s  law  of  dissociation,  the  dissociation  constant  lying  between 
3-0  and  3  5.  T.  E. 

Action  of  Gaseous  Ammonia  on  Phosphorus  Tribromide  or 
Tri-iodide.  Charles  Hugot  ( Compt .  rend.,  1905,  141,  1235 — 1237. 
Compare  Abstr.,  1904,  ii,  559). — By  the  action  of  ammonia  on 
phosphorus  tribromide  at  -  70°  in  a  special  apparatus  described 
previously  (compare  Abstr.,  1901,  ii,  18),  phosphoramide,  P(NH2)3,  is 
obtained  together  with  ammonio-ammonium  bromide,  NH4Br,3NH3 
(Troost,  Abstr.,  1881,  972).  Phosphoramide  is  an  unstable  yellow 
solid  insoluble  in  ammonio-ammonium  bromide ;  it  begins  to  de¬ 
compose  at  -  25°  into  phosphorimide,  P2(NH)3,  and  ammonia,  and  the 
change  is  complete  in  twenty-four  hours  at  0°.  Phosphorimide  is  a  brown 
solid  decomposing  on  heating  into  ammonia,  nitrogen,  and  phosphorus. 
When  phosphorus  tri-iodide  replaces  the  tribromide  in  the  above 
experiment,  a  similar  reaction  occurs  at  -  65°,  but  the  phosphoramide 
is  soluble  in  the  ammonio-ammonium  iodide.  M.  A.  W. 

Electrolytic  Reduction  of  Carbonic  Acid.  Richard  Ehrenfeld 
( Ber .,  1905,  38,  4138 — 4143.  Compare  Coehn  and  Jahn,  Abstr.,  1904, 
ii,  614). — Solutions  of  ammonium  carbonate,  obtained  by  dissolving 
commercial  ammonium  carbonate  in  one  part  of  ammonium  hydroxide 
of  sp.  gr.  0-910  and  four  parts  of  water,  have  been  electrolysed  in  an 
apparatus  in  which  the  cathode  and  anode  cells  were  separated  by  a 
porous  diaphragm.  Each  experiment  lasted  twelve  hours  and  was  con¬ 
ducted  at  the  ordinary  temperature,  the  anode  consisting  of  platinum 
foil.  Ammonium  formate  was  produced  at  the  cathode  when  this 
consisted  of  amalgamated  zinc  and  when  a  difference  of  potential  of 
5 — 10  volts  and  a  current  density  of  0’01 — 0’08  ampere  were 
employed.  No  formate  could  be  detected  (a)  when  iron,  platinum, 
copper,  lead,  or  nickel  cathodes  were  used,  (6)  when  the  current  density 
was  less  than  001  ampere,  nor  (c)  when  the  solution  was  too  dilute, 
for  example,  one-fifth  the  above  concentration.  Solutions  of  sodium 
carbonate  or  of  carbonate  and  hydroxide  do  not  yield  formates  under 
similar  conditions. 

The  formation  is  not  due  to  the  presence  of  carbamate  in  the 
commercial  carbonate,  but  is  attributed  to  the  presence  of  NH4C03 
anions  in  the  concentrated  solution.  J.  J.  S. 

Constitution  of  Silicides.  II.  Double  Aluminium  Silicides. 

Wilhelm  Manchot  and  A.  Kieser  ( Annalen ,  1905,  342,  356 — 363. 
Compare  Abstr.,  1905,  ii,  165). — The  empirical  constitution  of  the 
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silicides  of  metals  rarely  throws  any  light  on  their  constitution,  but 
the  amount  of  hydrogen  evolved  when  they  are  decomposed  with  acids, 
generally  hydrofluoric  acid,  occasionally  affords  a  clue  to  the  character 
of  the  linking  in  the  silicide  molecule.  Aluminium  chromium  silicide, 
which  was  previously  described  ( loc .  cit.),  readily  dissolves  in  hydro¬ 
fluoric  acid  with  evolution  of  hydrogen.  For  each  unit  of  valency  of 
the  metallic  atoms  in  the  silicide,  two  atoms  of  hydrogen  should  be 
produced  in  this  reaction.  The  aluminium  chromium  silicide,  Cr2AlSi3, 
should  yield  fourteen  atomic  proportions  of  hydrogen,  since  here  the 
chromium  is  bivalent  as  the  solution  of  the  silicide  in  hydrofluoric  acid 
is  blue.  It  is  found,  however,  that  nineteen  atomic  proportions  of 
hydrogen  are  evolved.  Since  a  molecule  of  the  compound  must  yield 
an  even  number  of  atoms  of  hydi’ogen,  the  molecular  formula  of  the 
silicide  must  be  at  least  2(Cr0AlSi„).  The  constitutional  formula, 
Cr*Si:Si*Cr 
.  /  II  \ 

Si  - - A1  A1 - -Si,  is  suggested. 

\  II  / 

Cr-SiiSi-Cr 


The  silicide,  Cr2AlSi4,  yields  twenty-two  atomic  proportions  of 
hydrogen,  the  increase  of  one  atomic  proportion  of  silicon  increasing 
the  hydrogen  by  three  atomic  proportions  only.  It  is  thought  that 
the  molecule  must  contain  silicon  atoms  linked  only  with  other  atoms 
of  silicon,  a  linking  which  is  not  broken  by  hydrofluoric  acid.  If  the 
residue  after  treatment  with  hydrofluoric  acid  is  subjected  to  the  action 
of  potassium  hydroxide,  which  will  break  the  linking  of  silicon  with 
silicon,  the  proportion  of  hydrogen  is  increased  to  twenty-three  atoms. 
The  formula  must  be  doubled  in  order  to  give  an  even  number  of 
hydrogen  atoms.  The  following  constitutional  formula  is  suggested  : 

Cr— Si-  Si— Or 

/  /i  I  \  \ 

Si— Ah  Si! Si  Al— Si. 

NCr— Si-Si— 0/ 


Simmonds’  observations  (Trans.,  1903,  83,  1449  ;  1904,  85,  681)  on 
the  reduction  products  of  lead  silicate  are  not  confirmed. 

K.  J.  P.  O. 


Preparation  and  Purification  of  the  Hydrogel  of  Silicic  Acid. 

Eduard  Jordis  (ZeAt.  fflektrochem.,  1905,  11,  835 — 836.  Compare 
Abstr.,  1905,  ii,  317). — By  soaking  the  hydrogel  of  silicic  acid  in  cold 
distilled  water,  the  alkali  chloride  absorbed  in  it  gradually-diffuses  out; 
the  washings  leave  less  and  less  solid  residue  when  they  are  evaporated 
until,  finally,  neither  the  washings  nor  the  hydrogel  gives  the  reactions 
of  chlorine  or  alkali  metal.  If  the  hydrogel  be  now  extracted  with 
hot  water,  the  washings  give  a  strong  reaction  for  both  alkali  metal  and 
chlorine.  The  residue  left  on  evaporating  the  washings  does  not 
diminish  regularly,  but  rises  and  falls  periodically.  Much  silica  goes 
into  solution,  so  that  it  appears  as  if  a  compound  were  dissolving  as 
such.  T.  E. 
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Two  Lithium  Mercuric  Iodides.  Andre  G.  Duboin  ( Gompt . 
rend.,  1905,  141,  1015 — 1018). — The  saturated  solution  of  mercuric 
and  lithium  iodides  having  a  sp.  gr.  3‘28  at  25’6°  and  «  =  1'783 
(Abstr.,  1905,  ii,  637)  slowly  deposits  the  lithium  mercuric  iodide , 
2LiI,HgI2,6H20,  in  the  form  of  long,  flattened,  deliquescent  needles, 
having  a  sp.  gr.  3*26  at  0°,  readily  soluble  in  methyl,  ethyl,  propyl,  iso¬ 
propyl,  isobutyl,  amyl,  or  allyl  alcohol,  glycerol,  acetaldehyde,  acetone, 
formic  or  acetic  acid,  ethyl  acetate,  or  oxalate,  or  ether,  less  soluble  in 
nitrobenzene,  ethylene  bromide,  or  chloroform,  insoluble  in  benzene  or 
methyl  iodide,  and  decomposed  by  water.  The  mother  liquor  from 
which  the  crystals  have  been  removed  yields  at  8°  a  second  lithium 
mercuric  iodide ,  2LiI,HgI2,8H20,  in  the  form  of  large,  soft,  prismatic 
crystals,  melting  in  the  hand,  having  a  sp.  gr.  2‘95  at  0°,  closely  resembling 
the  first  compound  in  solubility,  but  insoluble  in  ethylene  bromide  and 
almost  so  in  nitrobenzene.  M.  A.  W. 

Decomposition  of  Mixtures  of  an  Alkali  Carbonate  and  an 
Alkaline  Barth  Carbonate  under  the  Action  of  Heat  in  a 
Vacuum.  PaulLebeau  (Ann.  Chim.  Phys.,  1905,  [viii],  6,  433 — 441). 
— In  addition  to  the  decomposition  of  mixtures  of  calcium  carbonate 
with  an  alkali  carbonate  already  described  (Abstr.,  1905,  ii,  561,  616), 
the  effect  of  high  temperatures  on  mixtures  of  lithium  carbonate  with 
strontium  or  barium  carbonate  has  been  examined  ;  such  mixtures  are 
completely  decomposed  at  1150°  to  1250°,  the  residue  consisting  of 
pure  crystalline  strontia  or  baryta  respectively.  M.  A.  W. 

Separation  of  Silver  from  Silver  Sulphide  in  the  Presence  of 
Mercury.  F.  Willy  Hinrichsen  and  Tosio  Watanabe  (Chem.  Centr., 
1905,  ii,  1642  — 1644;  from  Festschr.  70  Geburtstag  Adolf  Wiillner, 
214 — 216). — The  conditions  of  equilibrium  of  systems  consisting  of 
silver  sulphide,  mercury,  sodium  chloride,  and  water,  and  the  effect  of 
replacing  mercury  by  other  metals,  and  sodium  chloride  by  sulphuric 
acid  or  potassium  cyanide,  have  been  investigated  with  a  view  to 
elucidating  the  part  played  by  mercury  in  the  separation  of  silver  from 
ores  in  the  Patio  and  Krohnke  amalgamation  processes. 

The  results  of  experiments  in  which  mercury  and  silver  sulphide 
were  agitated  together  by  means  of  a  shaking  thermostat  showed  that 
noticeable  quantities  of  silver  were  removed  from  the  sulphide  when 
the  proportion  of  mercury  to  silver  sulphide  was  11 '5  to  1.  The  yield 
of  silver  increased  with  the  duration  of  the  experiment,  but  variation 
of  the  temperature  from  15 — 40°  appeared  to  have  but  little  effect. 
When  zinc  amalgam  was  employed  instead  of  mercury  at  40°,  the  com¬ 
ponents  mixed  completely  and  the  product  formed  a  tough  mass. 

When  a  saturated  solution  of  sodium  chloride  is  shaken  with 
mercury,  no  appreciable  quantity  of  mercurous  chloride  is  formed  at 
the  ordinary  temperature  or  on  boiling.  The  decomposition  of  silver 
sulphide  by  a  solution  of  sodium  chloride  can  only  take  place  to  a  very 
limited  extent  on  account  of  the  very  slight  solubility  of  silver  chloride. 
The  conductivity  of  a  solution  of  sodium  chloride  containing  64  grams 
per  litre  is  not  affected  by  the  addition  of  silver  sulphide,  but  when 
silver  sulphide  is  added  to  a  20  per  cent,  solution  of  sodium  chloride, 
the  filtrate  gives  a  precipitate  of  silver  sulphide  on  addition  of 
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ammonium  sulphide.  The  action  of  mercury  on  silver  sulphide  is  not 
so  great  at  the  ordinary  temperature  or  at  40°  when  water  is  present 
as  in  its  absence,  but  rise  of  temperature  materially  increases  the  yield 
of  silver  in  the  former  case.  When  zinc  amalgam  is  used  instead  of 
mercury,  silver  amalgam  is  not  formed. 

Experiments  on  the  quaternary  system  :  silver  sulphide,  mercury  or 
zinc  amalgam,  sodium  chloride,  and  water  at  14°  and  40°  show  that  the 
decomposition  is  aided  by  rise  of  temperature  or  increase  of  the 
quantity  of  sodium  chloride  in  solution.  When  a  piece  of  silver  foil, 
which  has  been  coated  with  silver  sulphide  by  immersing  it  in  a  warm 
solution  of  ammonium  sulphide,  and  a  rod  of  zinc  are  placed  in  a  solu¬ 
tion  of  sodium  chloride  and  connected,  silver  is  deposited  on  the  latter 
and  zinc  sulphide  is  formed.  Zinc  amalgam  together  with  mercury 
gives  better  yields  than  mercury  alone,  but  at  40°  the  increase  of  the 
yield  is  only  apparent  in  the  case  of  more  concentrated  solutions  of 
sodium  chloride.  Zinc  amalgam  does  not  attack  silver  sulphide  to  an 
appreciable  extent  in  water,  but  decomposes  forming  zinc  hydroxide. 
The  E.M.F.  of  a  zinc-silver  sulphide  couple  in  a  20  per  cent,  solution 
of  sodium  chloride  is  0-965  volt  at  the  ordinary  temperature,  whilst 
that  of  an  iron-silver  sulphide  couple  under  similar  conditions  is 
0-36 — 0‘44  volt,  hence  iron  cannot  liberate  silver  from  silver  sulphide 
in  a  solution  of  sodium  chloride.  The  decomposition  of  silver  sulphide 
by  mercury  in  the  presence  of  sulphuric  acid  or  potassium  cyanide  is 
considerably  increased  by  the  addition  of  a  piece  of  iron,  the  effect 
being  largely  due  to  change  of  mechanical  conditions,  as  glass  produces  a 
similar  effect.  When  mercury  is  shaken  with  a  solution  of  sodium 
chloride,  small  globules  are  formed,  whilst  with  potassium  cyanide  the 
metal  retains  a  continuous  smooth  surface.  The  decrease  in  the 
adhesion  of  mercury  caused  by  water  or  a  solution  of  salt  probably 
accounts  for  the  retarding  influence  of  the  water  on  the  decomposition 
of  silver  sulphide  by  mercury.  When  zinc  amalgam  acts  on  silver 
sulphide  in  a  solution  of  sodium  chloride,  the  yield  is  improved  by 
increasing  the  quantity  of  zinc,  whilst  the  tendency  of  the  amalgam  to 
form  globules  becomes  less ;  increase  of  the  quantity  of  mercury  pro¬ 
duced  a  similar  effect  by  enlarging  the  surface  of  contact.  When  iron 
acts  on  silver  sulphide  in  a  solution  of  potassium  cyanide,  the  yield  of 
silver  is  proportional  to  the  concentration  of  the  cyanide. 

E.  W.  W. 

Calcium  Bromoborates.  Leon  Ouvrarp  ( Compt .  rend.,  1 905, 141, 
1022 — 1024.  Compare  Abstr.,  1905,  ii,  635). — The  salt, 
3Ca0,CaBr2,5B203, 

obtained  in  a  similar  manner  to  the  corresponding  chlorine  compound 
by  fusing  a  mixture  of  boric  anhydride  (1  mol.)  with  calcium  bromide 
(2  mols.),  with  or  without  the  addition  of  lime  (not  more  than  05  mol.), 
forms  needles  or  prisms  showing  longitudinal  extinction, almost  insoluble 
in  dilute  acetic  acid,  but  soluble  in  mineral  acids ;  when  the  quantity 
of  lime  is  increased  to  1  mol.,  the  compound,  3Ca0,CaBr2,3B203,  is 
formed  as  transparent  octahedra  or  arborescent,  crystalline  masses, 
feebly  active  towards  polarised  light,  very  sparingly  soluble  in  water, 
but  readily  so  in  dilute  acetic  acid  ;  if,  however,  the  proportion  of  lime 
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is  increased  to  2  mols.  or  to  3  mols.,  crystals  of  calcium  borate,  2Ca0,B203 
or  3Ca0,B203,  are  obtained  respectively. 

Attempts  to  prepare  corresponding  compounds  containing  iodine  in 
place  of  chlorine  or  bromine  were  not  successful  (compare  Ditte, 
Abstr.,  1883,  784).  By  fusing  mixtures  of  boric  anhydride  (1  mol.) 
with  calcium  iodide  (2  mols.)  and  varying  proportions  of  lime,  the 
borates  Ca0,B203,  2Ca0,B203,  or  3CaO,  B203  were  obtained,  the  last 
in  the  form  of  beautiful  crystals  when  the  proportion  of  lime  reached 
3  mols.  M.  A.  W. 

New  Method  of  Preparing  Barium.  Antoine  Guntz  (Compt. 
rend.,  1905,  141,  1240 — 1241.  Compare  Abstr.,  1902,  ii,  138). — Pure 
barium,  containing  99’56  per  cent,  of  the  metal,  can  be  obtained  in 
small  quantities  by  heating  barium  hydride  (Abstr.,  1901,  ii,  385)  in 
a  vacuum  in  an  iron  tube  enclosed  in  a  porcelain  tube.  The  hydride 
begins  to  dissociate  at  900°,  and  at  1200°  the  barium  volatilises  and 
is  condensed  in  a  polished  steel  tube  cooled  by  cold  water,  in  the  form 
of  a  silver-white,  crystalline  metal  having  a  sp.  gr.  3  78,  that  of  the 
hydride  being  4‘21.  M.  A.  W. 

Pyrophosphates  of  Barium,  Strontium,  and  Lead.  C.  N.  Pahl 
(Arkiv  Kem.  Min.  Geol.,  1905,  2,  i,  No.  6,  1 — 8). — The  author  has 
prepared  and  analysed  the  following  salts  of  pyrophosphoric  acid  : 

Ba2P207,2H,0 ;  Ba9H2(P207)5,9H20 ;  Ba7H2(P207)4,5H20  ; 

Ba5H2(P207)3,5H20 ; 

Ba14H8(P207)fl,12IIo0.  None  of  these  melts  at  a  red  heat. 

SrsPs07.2iH.O  5  SrwH2(P2O,)10,5H!O  ;  Sr,»H,(PA),o-20H20 ; 

Sr9H2(P207)5,12II20  ;  Sr9H2(P207)5,8H20 ;  Sr9H2(P207)5,3H20.  None 
of  these  salts  melts  at  a  red  heat. 

Pb2P207 ;  Na6Pb7(P207)5  ;  KfiPbn(P207)7  ;  K2Pb13(P207)7  ; 

Na2Pb13(P.2U7)7  ; 

Pb(0H)2,3Pb2P207,Hr,0,  all  of  which  melt  readily  and  re-solidify  in 
the  crystalline  form.  T.  H.  P. 

Constitution  of  certain  Plumbates.  Italo  Bellucci  and 
Nicola  Parravano  ( Gazzetta ,  1905,  35,  ii,  500 — 509). — In  the  salt 
described  as  potassium  metaplumbate,  to  which  the  formula 
K2Pb03,3H20  is  assigned,  the  water  is  present  as  water  of  constitution, 
so  that  the  formula  Pb(OH)gK2  must  be  ascribed  to  this  salt  (compare 
Abstr.,  1905,  ii,  395). 

The  three  metals,  platinum,  tin,  and  lead,  all  form  salts  of  the  three 
types  B.(OH)6X2,  R(OX)4,  and  RO(OX)2,  which  may  be  regarded  as 
derived  either  from  the  ortho-hydrate,  R(OH)4,  or  from  the  meta¬ 
hydrate,  RO(OH)0  : 

"  R(OH)4  +  2XOH  =  R(OH)6X2. 

R(OH)4  +  2XOH  -  R(OX)4  +  2H20. 

RO(OH)2  +  2XOH  =  RO(OX)2  +  2H20. 

T.  H.  P. 

New  Analogies  between  Thallium  and  Aluminium. 
Valentino  Fortini  ( Gazzetta ,  1905,  35,  ii,  450—460). — The  position 
of  thallium  in  the  third  group  of  the  periodic  system  of  the  elements  is 
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perfectly  justified  by  its  very  intimate  relations  with  aluminium, 
evidenced  by  the  following  facts  :  (1)  thallium  sesquioxide  can 

replace  alumina  in  the  alums  ;  (2)  like  indium,  thallium  and  probably 
also  aluminium  form,  with  the  sulphates  of  the  alkali  metals,  double 
sulphates  crystallising  with  eight  molecules  of  water.  T.  H.  P. 

Chemistry  of  the  Rare  Earths.  Gregoire  N.  Wyrouboff  and 
Auguste  Verneuil  (Ann.  Chim.  Phys.,  1905,  [viii],  6,  441 — 507). — A 
resume  of  work  already  published  (Abstr.,  1»98,  ii,  222,  339  ;  1899, 
ii,  105,  224,  423,  598  ;  also  Wyrouboff,  Abstr.,  1901,  i,  7,  579  ; 
ii,  149,  604;  1902,  ii,  565,  609).  M.  A.  W. 

Samarium  Sulphates.  Camille  Matignon  ( Compt .  rend.,  1905, 
141,  1230 — 1232). — Samarium  hydrogen  sulphate ,  iSm(HS04)3  or 
Sm2(S04)3,3H2S04,  obtained  by  evaporating  at  200°  a  sulphuric  acid 
solution  of  the  normal  sulphate  or  by  allowing  the  boiling  solution  to 
cool,  forms  thin  needles,  less  soluble  than  the  corresponding  salts  of 
praseodymium  or  neodymium  (compare  *Abstr.,  1902,  ii,  325).  The 
basic  samarium  sulphate ,  (Sm0)2S04  or  Sm203,S03,  prepared  by  heating 
the  normal  sulphate  at  1000°,  is  a  pale  yellow,  amorphous  powder, 
insoluble  in  water  or  in  cold  dilute  sulphuric  acid. 

The  atomic  weight  of  samarium  determined  by  the  conversion  of  the 
normal  into  the  basic  sulphate  is  150‘6  (0  =  16)  (compare  Urbain  and 
Lacombe,  Abstr.,  1904,  ii,  486).  M.  A.  W. 

Alloys  of  Aluminium  and  Antimony.  Gustav  Tammann  (Zeit. 
anorg.  Chem .,  1905,  48,  53—60.  Compare  Campbell  and  Matthews, 
Abstr.,  1902,  ii,  399). — It  was  shown  by  Gautier  and  by  Campbell  and 
Matthews  (loc.  cit .)  that  the  melting-point  curve  of  alloys  of  aluminium 
and  antimony  has  two  maxima  at  about  18  and  68  percent,  by  weight 
of  the  former  metal  respectively,  the  first  of  which  corresponds  with  the 
formula  AlSb,  whereas  the  second  does  not  correspond  with  any  simple 
formula ;  microscopic  examination  showed  only  the  presence  of  the 
compound  AlSb  and  its  components.  In  the  present  paper,  it  is  pointed 
out  that  if  two  metals  enter  into  combination  very  slowly,  the  melting 
point  curve  may  show  a  maximum  at  a  point  where  no  chemical  com¬ 
pound  exists,  and  its  position  will  depend  on  how  long  the  alloy  has 
been  heated. 

In  agreement  with  this,  it  is  found  that  the  compound  AlSb  is 
formed  very  slowly  from  its  components.  On  heating  the  metals  in 
equivalent  proportion  at  715°  for  one  hundred  minutes,  only  1/10,  and 
in  thirty  minutes  at  1100°  only  3/4,  has  entered  into  combination.  If 
the  above  theory  is  true,  there  ought  to  be  no  second  maximum  if  the 
alloy  is  kept  at  a  high  temperature  sufficiently  long  for  complete  com¬ 
bination  to  take  place,  but  this  could  not  be  tested  in  the  present 
instance  owing  to  the  action  of  the  fused  alloy  on  the  porcelain  tubes 
used  in  the  experiments.  G.  S. 

“ Temper”  Carbon  and  Graphite  in  Iron.  F.  Wust  and 
G.  Geiger  (Chem.  Centr.,  1905,  ii,  1642;  from  Stahl  u.  Eisen,  25, 
1134 — 1139), — Experiments  on  two  kinds  of  white  iron  have  shown 
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that  small  quantities  of  “  temper  ”  carbon  are  formed  even  at  com¬ 
paratively  low  temperatures,  the  time  required  varying  inversely  with 
the  temperature.  The  greater  portion  of  this  form  of  carbon  is 
formed  suddenly  at  a  certain  temperature  which  varies  with  the  quality 
of  the  iron.  Up  to  temperatures  near  the  melting  point,  the  quantity 
formed  in  this  way  is  greater  the  higher  the  temperature,  but  by 
prolonged  heating  at  the  same  temperature  the  quantity  is  only  slightly 
increased,  a  state  of  equilibrium  being  attained.  The  speed  of  cooling 
has  but  little  effect  on  the  quantity  of  temper  carbon.  When  once 
formed  in  cast  iron,  the  quantity  may  be  increased  by  reheating,  the 
increase  being  greater  the  nearer  the  temperature  to  a  certain  fixed 
temperature.  Temper  carbon  does  not  disappear  when  the  iron  is 
quenched.  This  form  of  carbon  cannot  be  assumed  to  be  present  iu 
the  form  of  iron  carbide,  Fe3C.  It  is  not  removed  in  a  gaseous  state  by 
the  action  of  pure  dry  hydrogen  or  nitrogen,  and  the  process  of 
tempering  can  only  be  effected  by  substances  which  can  give  up 
oxygen.  Graphite  may  be  eliminated  in  a  gaseous  form  by  carbon 
dioxide,  hydrogen,  or  iron  oxide.  E.  W.  W. 

Physical  and  Chemical  Properties  of  Iron  Carbonyl.  Sir 
James  Dewar  and  Humphrey  O.  Jones  ( Proc .  Roy.  Soc.,  1905,  76  A, 
558 — 577.  Compare  Abstr.,  1903,  ii,  485). — The  yellow  colour  of  iron 
carbonyl  is  characteristic  of  the  pure  substance  and  is  not  due  to 
impurities.  The  best  method  of  decomposing  the  substance  consists 
in  treating  it  with  alcoholic  potash  in  a  sealed  tube  at  100°.  The 
formula  Fe(CO)r)  has  been  confirmed  by  repeated  analyses,  and  the 
following  physical  data  have  been  determined  :  sp.  gr.  P4937  at  0°/4°, 
1-4565  at  21T0/40,  1-4330  at  40-074°,  1  3825  at  60°/4° ;  mean  co¬ 
efficient  of  expansion  0-00138;  boiling  point  102-5°  under  760  mm. 
pressure ;  melting  point  -  19 -5°  to  —20°;  molecular  volume  at  boiling 
point  149-6,  at  freezing  point  128;  refractive  index  for  sodium  light 
1  "519,  for  thallium  light  1-528  at  22°; 

Vapour  pressure  at  -7°  0°  16-1°  18'4°  35°  57°  78° 

14-0  16-0  25-9  28-2  52’0  133-0  311-2  mm; 

critical  temperature,  285 — 288°,  which  agrees  closely  with  the  relation¬ 
ship  T=0'6QTC'}  critical  density,  0’49;  critical  pressure,  29"6 
atmospheres;  latent  heat  of  vaporisation,  3945  cal.,  in  agreement 
with  the  Trouton  constant.  Cryoscopic  measurements  of  the  molecular 
weight  in  benzene  solution  gave  197  and  194  (theory  198).  In 
vapour  form,  the  substance  dissociates  at  higher  temperatures.  The 
dissociation  is  of  the  order  of  1  per  cent,  at  1 3  J°,  and  is  practically 
complete  at  216°;  it  increases  with  diminution  of  pressure  and  is  much 
smaller  in  an  atmosphere  of  carbon  monoxide  than  in  an  inert  gas. 
Compared  with  nickel  carbonyl,  the  iron  compound  is  much  more 
stable,  and  dissociation  takes  place  slowly. 

In  carbon  tetrachloride  solution,  the  halogens  react  with  iron  carbonyl 
to  form  carbon  monoxide  and  the  corresponding  ferrous  salts.  In  the 
case  of  chlorine,  ferric  chloride  is  formed  almost  completely  when  a 
large  excess  of  the  halogen  is  employed.  The  velocity  of  the  change 
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diminishes  very  considerably  from  chlorine  to  iodine.  Iodine  mono¬ 
chloride  and  iodine  trichloride  in  chloroform  solution  form  carbon 
monoxide  and  ferrous  chloride.  Cyanogen  gas  has  no  action  on  pure 
iron  carbonyl,  and  in  alcoholic  solution  the  reactiou  is  very  slow. 
Cyanogen  iodide  in  chloroform  solution  forms  ferrous  cyanide  and  a 
little  ferrous  iodide.  Gaseous  hydrogen  chloride  and  bromide  are 
inactive,  but  hydrogen  iodide  decomposes  the  compound  with  the 
formation  of  ferrous  iodide,  carbon  monoxide,  and  hydrogen.  In 
chloroform  solution,  hydrogen  chloride  and  bromide  react  slowly  in  a 
similar  manner.  These  reactions  are  similar  to  those  of  nickel 
carbonyl,  but  take  place  much  less  rapidly.  In  contrast  with  this, 
iron  carbonyl  does  not  react  with  nitric  oxide  or  with  sulphur  dissolved 
in  carbon  disulphide  or  xylene.  Gaseous  hydrogen  sulphide  has  no 
action,  but  an  alcoholic  solution  reacts  slowly,  forming  ferrous 
sulphide,  carbon  monoxide,  and  hydrogen.  Concentrated  sulphuric 
acid  and  nitric  acid  dissolved  in  carbon  tetrachloride  or  ether  react 
rapidly,  carbon  monoxide  and  hydrogen  being  evolved.  When  heated 
with  benzene  and  aluminium  chloride  in  a  sealed  tube  at  100°, 
benzaldehyde  and  anthracene  are  formed ;  in  the  cold,  anthracene  is 
not  produced. 

When  exposed  to  sunlight,  iron  pentacarbonyl  decomposes  according 
to  the  equation  2Fe(CO)5  =  Fe2(CO)9  +  CO.  The  electric  arc  only 
induces  the  change  slowly  and  a  strong  acetylene  flame  is  almost 
without  action.  Diferrononacarbonyl  consists  of  lustrous,  orange, 
hexagonal  plates  which  remain  unchanged  in  dry  air.  To  obtain  it  in 
a  pure  condition,  the  pentacarbonyl  is  dissolved  in  dry  ether  or  light 
petroleum,  the  solution  exposed  to  sunlight,  and  the  crystals  which 
separate  dried  over  sulphuric  acid  and  solid  paraffin.  It  is  practically 
insoluble  in  ether,  light  petroleum,  or  benzene,  slightly  soluble  in 
methylal,  ethyl  alcohol,  and  acetone,  and  much  more  so  in  pyridine. 
It  has  a  sp.  gr.  2 ‘085  at  18°.  On  heating,  it  decomposes  at  about  100°, 
according  to  the  equation  2Fe2(CO)9  —  3Fe{CO)5  +  Fe  +  3CO,  forming  a 
green  liquid.  When  heated  with  ether,  light  petroleum,  or  toluene,  the 
change  takes  place  at  about  50°  and  the  liquid  becomes  intensely 
green.  These  green  solutions  on  exposure  to  light  again  deposit  the 
solid  carbonyl  and  become  colourless. 

The  decomposition  of  the  pentacarbonyl  in  sunlight  is  not  influenced 
by  increasing  the  pressure  to  125  atmospheres.  On  the  other  hand, 
if  heated  at  60 — 100°  during  the  exposure,  no  decomposition  takes 
place.  When  dissolved  in  ether,  light  petroleum,  or  amylene  and 
exposed  to  sunlight  at  the  temperature  of  liquid  air,  slow  decomposition 
takes  place.  The  reaction  induced  by  light  is  slowly  reversed  in  the 
dark,  tubes  containing  pentacarbonyl  which  had  been  exposed  to  light 
becoming  clear  when  left  in  the  dark  for  several  weeks. 

Blue  light  is  most  active  in  effecting  the  above  change,  then  follow 
greeu  and  yellow  light,  with  red  last.  It  takes  place  much  more 
readily  in  ether,  light  petroleum,  or  alcohol  than  in  benzene.  When 
dissolved  in  nickel  carbonyl,  the  decomposition  by  light  is  very  slow, 
and  a  10  per  cent,  solution  does  not  deposit  solid  or  evolve  gas,  even 
after  several  weeks’  exposure  to  bright  suulight.  To  account  for  this, 
it  is  suggested  that  combination  takes  place,  resulting  in  the  formation 
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of  a  compound,  FeNi(CO)9,  which  is  not  acted  on  by  light.  This  view 
is  in  harmony  with  the  fact  that  these  solutions  are  much  paler  in 
colour  than  corresponding  solutions  of  the  pentacarbonyl  in  other 
solvents.  H.  M.  D. 

Oxidation  of  Ferrous  Chloride  by  Water  with  Evolution  of 
Hydrogen.  Heinrich  Precht  ( Zeit .  angew.  Chem.,  1905,  18, 
1935 — 1936). — Further  evidence  to  prove  that  explosive  gases  met 
with  in  the  Stassfurt  potash  deposits  consist  of  hydrogen  formed  by 
the  oxidation  of  ferrous  chloride  by  water.  In  solutions  very  rich  in 
magnesium  chloride,  ferrous  chloride  is  not  oxidised.  Should  magne¬ 
sium  hydroxide,  however,  be  present,  ferrous  hydroxide  will  be  pre¬ 
cipitated,  and  this  will  be  oxidised  gradually  by  water  with  liberation 
of  hydrogen.  L.  de  K. 

The  Silicate  Na2Fe2Si4Ol2.  Z.  Weyberg  ( Centr .  Min.,  1905, 
717 — 719). — Following  on  his  experiments  with  the  alumino-silicates 
containing  the  group  Na2Al2Si2Os,  characteristic  of  the  sodalite  series 
(Abstr.,  1905,  ii,  89,  98),  the  author  has  attempted  to  prepare  the 
corresponding  iron  compounds,  but  without  success,  there  resulting 
usually  spinels,  haematite,  or  indefinite  products.  In  one  case,  how¬ 
ever,  a  definite  crystallised  product  with  the  composition 

Na2Fe2Si4012 

and  the  form  of  small,  yellow  prisms  was  obtained  ;  this  was  formed 
when  a  mixture  of  silicic  acid,  ferric  hydroxide,  and  sodium  carbonate 
in  the  proportions  2Si02  :  Fe203  :  Na20  was  fused  with  a  large  amount 
of  sodium  chloride.  L.  J.  S. 

Cobalt  and  Nickel.  H.  Copaux  (Ann.  Chim.  Phys.,  1905,  [viii], 
6,  508 — 574). — In  addition  to  a  detailed  account  of  work  already 
published  (compare  Abstr.,  1902,  i,  586;  1903,  i,  309,  ii,  454;  1905, 
ii,  254),  a  description  of  cobciltic  selenate,  Co2(Se04)3, 18H20,  is  given  ; 
the  salt,  which  is  unstable,  is  prepared  by  electrolysing  a  solution  of 
cobaltous  selenate  at  -  10°.  M.  A.  W. 

Preparation  of  a  Double  Salt  of  Ammonio-nickel  Chloride. 

Hans  A.  Frasch  (D.R.-P.  161119.  Compare  Abstr.,  1904,  ii,  128). — 
When  an  excess  of  an  alkali  chloride  is  added  to  an  ammoniacal 
solution  of  nickel  hydroxide,  an  insoluble  salt, 

Ni(NH3)2Cl2,4NH3,2NH4Cl, 

is  precipitated.  The  formation  of  the  ammonium  chloride  may  be 
represented  in  the  following  way:  Ni(OH)„  +  6NH3  +  a?NaCl  — 
Ni(NH3)2Cl2,4NH3  +  2NaOH  +  (.r-2)NaCl;  Ni(NH3)2Cl2,4NH8  + 
2HaO  =  Ni(CH)2  +  2NH4C1  +  4NH3.  In  presence  of  an  excess  of  alkali 
salt,  the  insoluble  salt  is  precipitated.  It  resembles  the  salt  formerly 
described,  and  may  be  used  to  separate  nickel  from  other  metals 
forming  hydroxides  soluble  in  ammonia.  C.  II .  D. 

Nickelonickelic  Oxide.  Henri  Baubigny  ( Compt .  rend.,  1905, 
141,  1232 — 1233). — Polemical,  in  reply  to  Bellucci  and  Clavari  (Abstr., 
1905,  i,  823).  M.  A.  W. 
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Triammine  Chromium  Tetroxide.  Ernst  H.  Riesenfeld  [with 
William  A.  Kutsch  and  Herman  Ohl]  ( Ber .,  1905,  38,  4068 — 4074. 
Compare  Riesenfeld,  Wohlers,  and  Kutsch,  Abstr.,  1905,  ii,  461,  824, 
825). — Contrary  to  Hofmann  and  Hiendlmaier’s  statement  (Abstr.,  1905, 
ii,  716), the  action  of  hydrogen  peroxide  on  ammonium  chromate,  whether 
containing  2"5  per  cent,  of  free  ammonia  or  saturated  with  ammonia, 
leads  to  the  formation  of  ammonium  perchromate,  (NH4)3CrOs,  unless 
insufficient  peroxide  is  used  or  the  temperature  is  allowed  to  rise 
above  0°,  when  a  mixture  of  ammonium  perchromate  and  Weide’s 
triammine  chromium  tetroxide,  Cr04,3NH3  (Abstr.,  1898,  ii,  28), 
or  the  latter  alone,  is  obtained.  When  treated  with  10  per  cent, 
ammonia,  ammonium  perchromate  changes  immediately  at  40°,  but 
only  slowly  at  the  laboratory  temperature,  into  Weide’s  compound, 
which  separates  in  needles  and  rectangular  and  rhombic  plates.  The 
three  forms  have  the  sp.  gr.  1  '964  at  15-S°,  and  when  examined  crys- 
tallographically  appear  probably  to  be  identical,  and  do  not  constitute 
two  isomeric  substances  as  stated  by  Hofmann  and  Hiendlmaier  ( loc . 
cit.).  The  action  of  dilute  sulphuric  acid  on  Weide’s  compound  leads 
to  the  formation  of  chromium  sulphate  and  hydrogen  peroxide,  but 
not  of  chromic  acid  ;  the  amount  of  oxygen  evolved  varies  from  3"54 
equivalents  with  1  per  cent,  to  2’24  equivalents  with  20  per  cent, 
acid.  G.  Y. 

Atomic  Weight  of  Bismuth.  Alexander  Gutbier  (Zeit.  Elektro- 
chem.,  1905,  11,  831). — [With  Lothar  Birckenbach.] — The  oxidation 
of  the  metal  to  the  oxide  is  the  only  trustworthy  method  of  deter¬ 
mining  the  atomic  weight.  Twelve  experiments  by  this  method  gave 
Bi  =  208-02,  the  extreme  values  being  207-88  and  208-22. 

Bismuth  oxide,  in  presence  of  metallic  silver  and  quartz  sand,  is 
reduced  to  the  metal  by  ammonia  at  250°.  The  mean  of  the  experi¬ 
ments  by  this  method  is  Bi  =  208'03,  the  extreme  values  being  207*92 
and  208-17. 

[With  Hans  Mehler.] — Eight  analyses  of  bismuth  bromide,  in 
which  the  bromine  was  determined  by  means  of  silver,  gave 
Bi==208'05,  the  extreme  values  being  207'89  and  208-24.  T.  E. 

Distillation  of  Gold.  Gold-copper  and  Gold-tin  Alloys.  A 
New  Preparation  of  the  Purple  of  Cassius.  Henri  Moissan 
( Compt .  rend.,  1905,  141,  97  7 — 983). — Gold  can  be  readily  distilled 
when  heated  in  the  electric  furnace,  and  with  a  current  of  500  amperes 
and  110  volts  13*3  per  cent,  of  a  150  gram  ingot  of  gold  was 
volatilised  in  6J  minutes  (compare  Moissan,  Abstr.,  1893,  ii,  507 ; 
Schuller,  Abstr.,  1904,  ii,  109).  The  surface  of  the  residual  gold 
presents  a  blistered  appearance  and  is  covered  in  patches  with  a  thin 
film  of  crystalline  graphite,  which  was  dissolved  in  the  molten  metal 
and  expelled  at  the  moment  of  solidification.  The  volatilised  gold 
condenses  on  a  copper  cooler  placed  inside  the  furnace  in  the  form  of 
deep  yellow,  leafy  crystals  with  a  purple  reflex,  or  in  filaments  (compare 
Margottet,  Arm.  Ecole  Normal,  1879,  [ii],  8,  247  ;  Liversidge,  Abstr., 
1893,  ii,  354  ;  Ditte,  Abstr.,  1900,  ii,  549),  or  in  brilliant  yellow, 
cubical  crystals,  which  contain  small  quantities  of  lime  and  graphite. 
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The  boiling  point  of  gold  under  atmospheric  pressure,  calculated  from 
its  boiling  point  in  the  vacuum  of  the  cathode  light,  according  to  Krafft 
and  Bergfeld  (Abstr.,  1905,  ii,  244)  is  2530°,  and  is  higher  than  that 
of  copper  or  tin ;  when,  therefore,  gold-copper  or  gold-tin  alloys 
(compare  Roberts-Austen,  Abstr.,  1901,  ii,  25  ;  Heycock  and  Neville, 
Trans.,  1891,  59,  936 ;  Maey,  Abstr.,  1901,  ii,  655)  are  distilled  in  the 
electric  furnace,  the  residual  ingot  is  richer  in  gold  than  the  original. 

When  the  metallic  vapours  from  a  gold-tin  alloy  are  allowed  to 
escape  into  the  air,  the  tin  burns  and  a  substance  is  obtained  having 
the  properties  of  the  purple  of  Cassius ,  and  containing  tin  dioxide, 
calcium  oxide,  and  gold  in  varying  proportions ;  and  since  similar 
purple  colours  are  obtained  by  condensing  the  vapours  evolved  on 
distilling  mixtures  of  gold  with  lime,  alumina,  magnesia,  zirconia, 
or  silica,  Debray’s  view  of  the  constitution  of  the  purple  of  Cassius 
is  probably  correct  (compare  this  Journ.,  1873,  604;  Abstr.,  1885, 
875).  M.  A.  W. 

Sublimation  of  Platinum  below  its  Melting  Point.  Antoine 
Guntz  and  Henry  Bassett,  jun.  {Bull.  Soc.  chim.,  1905,  [iii],  33, 
1306 — 1308). — The  authors  have  observed  that  there  is  slowly  formed 
on  the  magnesia  “  brasque  ”  of  electric  furnaces  in  the  neighbourhood 
of  the  platinum  electrodes  a  deposit  of  pure  platinum.  This  occurs 
in  crystals  which  may  be  either  cubical  or  octahedral  or  a  combination 
of  these  two  forms.  T.  A.  H. 

Solution  of  Platinum  in  Sulphuric  Acid.  Marcel  Del?;pine 
{Compt.  rend.,  1905,  141,  1013 — 1015.  Compare  this  vol.,  ii,  24).— 
The  solubility  of  platinum  in  pure  sulphuric  acid  and  in  mixtures  of 
sulphuric  acid  and  potassium  sulphate,  measured  by  the  loss  in  weight 
per  hour  of  one  square  decimetre  of  platinum  foil  10  to  20  p.  thick, 
is  0-008  to  0-012  gram  at  338°,  the  boiling  point  of  sulphuric  acid  in 
a  ilask  ;  0-04  to  0’05  gram  at  350 — 355°,  the  boiling  point  of  a  mixture 
of  50  grams  of  sulphuric  acid  and  10  grams  of  potassium  sulphate ; 
O’ 12  to  O' 13  gram  at  365 — 370°,  the  boiling  point  of  a  mixture  of 
50  grams  of  sulphuric  acid  and  20  grams  of  potassium  sulphate.  The 
solubility  of  platinum  in  sulphuric  acid  is  not  to  be  attributed  to  the 
catalytic  action  of  traces  of  nitrous  compounds,  as  stated  by  Scheurer- 
Kestner  (Abstr.,  1876,  i,  345  ;  ii,  674  ;  1878,  650  ;  1880,  706),  because 
platinum  is  dissolved  to  exactly  the  same  extent  in  sulphuric  acid 
containing  less  than  1/10,000,000  of  nitric  acid  as  in  acid  containing 
1/50,000, 1/250,000, 1/10,000,  or  1/1 000 nitric  acid.  Owing  to  the  greater 
surface  exposed,  platinum  sponge  is  more  readily  dissolved  than 
platinum  foil  by  sulphuric  acid  ;  the  acid  assumes  a  yellow  colour,  due 
to  the  presence  of  platinic  sulphate,  Pt(S04)o,  which  is  precipitated  as 
potassium  platinichloride  on  the  addition  of  potassium  chloride  to  the 
diluted  solution. 

Owing  to  the  reducing  action  of  ammonium  sulphate,  platinum  foil 
does  not  appreciably  lose  in  weight  when  boiled  in  sulphuric  acid 
containing  ammonium  compounds  (compare  this  vol.,  ii,  24,  and 
Scheurer-Kestner,  loc.  cit.).  The  contrary  result  obtained  by  Conroy 
(Abstr.,  1903,  ii,  433)  was  probably  due  to  the  facts  that  his  experiments 
were  conducted  at  a  lower  temperature,  250°,  and  were  of  shorter 
duration.  M.  A.  W. 
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Oxidation  of  Palladium.  Lotiiar  Wohler  (Zeit.  Elektroclmn 
1905,  11,  836 — 844). — Palladium  monoxide  decomposes  when  heated 
in  accordance  with  the  equation  PdO^rtPd  +  0  ;  the  reaction  is 
reversible.  The  dissociation  tension  of  palladium  monoxide  is 
measured  on  a  sample  of  oxide  prepared  by  hydrolytic  dissociation  of 
the  nitrate  and  dried  in  oxygen  at  750 — 800°.  A  definite  dissocia¬ 
tion  pressure  curve  is  obtained  by  heating  the  oxide  until  equilibrium 
is  attained  at  a  series  of  temperatures,  gradually  rising.  At  the 
higher  temperatures,  both  the  oxide  and  the  metal  sinter;  and  if  the 
temperature  is  lowered  and  then  raised  again,  a  new,  higher  dissocia¬ 
tion  tension  is  observed.  A  sample  of  palladium  monoxide  pre¬ 
pared  by  heating  palladium  sponge  in  oxygen  at  700 — 830°  gave 
a  curve  which  up  to  about  750°  agreed  with  the  first  curve,  but  at 
higher  temperatures  gave  higher  pressures.  The  author  is  in¬ 
clined  to  ascribe  this  behaviour  not  to  a  mere  retardation  of  the 
velocity  of  oxidation  of  palladium  due  to  its  diminished  surface,  but 
rather  to  a  change  in  the  energy  of  the  oxide  and  metal  alike,  due 
to  diminished  surface.  A  change  in  the  heat  developed  by  the 
reaction  changes  the  equilibrium  constant  (according  to  van’t  Hoff’s 
equation),  and  in  this  case  the  heat  development  is  very  small.  From 
the  curve  of  dissociation  tension,  the  author  calculates  the  molecular 
heat  of  the  reaction  PdO  =  Pd  +  O  to  be  about  -  23‘5  Cals.  The  dissocia¬ 
tion  pressure  of  palladium  monoxide  reaches  760  mm.  at  877°.  It  is 
difficult  to  oxidise  palladium  completely  by  heating  it  in  presence  of 
oxygen  owing  to  the  sintering  of  the  metal  and  consequent  slow 
attack  ;  palladium  sponge  is  the  best  material ;  it  should  be  heated 
in  pure  oxygen  at  temperatures  rising  slowly  from  700°  to  840°. 
Palladium  dioxide  in  presence  of  oxygen  at  atmospheric  pressure  is 
incapable  of  existence  above  200° ;  it  decomposes  thus  :  Pd02  =  PdO  +  O. 
The  reverse  reaction  takes  place  too  slowly  to  be  observed.  T.  E. 
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Physiological  Chemistry. 


Chemical  Methods  by  which  the  Eggs  of  the  Mollusc  Lottia 
Gigantea  can  be  caused  to  become  Mature.  Jacques  Loeb 
( Univ .  Calif.  Publ.,  Physiology,  1905,  3,  1 — 8). — It  is  found  that  the 
eggs  of  the  limpet  Lottia  gigantea,  which  could  not  be  fertilised 
by  sperm  in  normal  or  acidified  sea-water,  could  be  fertilised  easily 
in  alkaline  sea-water.  This  is  not  due  to  an  influence  on  the  sperm, 
but  on  the  egg-cell.  The  maturating  effect  is  due  to  chemical,  not 
physical  action  ;  this  conclusion  is  reached  from  experiments  on  the 
influence  of  temperature,  an  increase  in  which  accelerates  the  velocity 
of  chemical  reactions  more  rapidly  than  it  modifies  any  physical 
quality.  Oxygen  is  also  necessary  for  maturation.  The  methods  that 
cause  artificial  parthenogenesis  must  also  incidentally  cause  the 
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maturation  of  the  eggs.  Treatment  of  the  eggs  with  a  fat  solvent 
such  as  benzene  also  causes  maturation.  W.  D.  H. 

Resistance  to  Lack  of  Oxygen  and  a  Method  of  Increasing 

it.  Wales  H.  Packard  ( Amer .  J.  Physiol.,  1905,  15,  30 — 41). — By 
increasing  the  alkalinity  of  the  blood  of  Fundulus  by  the  injection  of 
sodium  hydrogen  carbonate,  its  resistance  to  lack  of  oxygen  is  increased. 
Decreasing  the  alkalinity  by  the  injection  of  acetic  acid  lessens  the 
power  of  resistance.  Increase  of  the  amount  of  kevulose  in  the  blood 
has  no  such  effect.  W.  D.  H. 

Influence  of  Temperature  on  Vital  Processes.  Bichard 
Abegg  ( Zeit .  Elektrochem.,  1905,  11,  823). — The  rate  of  production 
of  carbon  dioxide  by  frogs  is  approximately  doubled  by  an  increase  of 
temperature  of  10°  between  14°  and  25°.  The  same  is  true  of  rabbits 
between  38,6°and  40,6°  (compare  Herzog,  this  vol.,  ii,  115). 

T.  E. 

Assimilation  of  Carbon  Dioxide  by  Chrysalides  of  Lepidop- 
tera.  Maria  (Grafin)  von  Linden  ( Compt .  rend.,  1905,  141, 
1258 — 1260.  Compare  Abstr.,  1903,  ii,  677;  and  Engelman,  ibid., 
1883,  611). — When  chrysalides  are  kept  in  pure  air,  the  production 
of  carbon  dioxide  is  greater  at  night  than  in  the  day-time,  the  relations 
between  oxygen  absorbed  and  carbon  dioxide  exhaled,  C0.2/02,  being 
respectively  076  and  0'664.  In  winter,  production  of  carbon 
dioxide  may  cease  altogether. 

In  an  atmosphere  containing  carbon  dioxide,  there  is  often  an 
absorption  of  carbon  dioxide  and  elimination  of  oxygen.  In  113 
experiments  in  winter,  carbon  dioxide  was  absorbed  37  times  and 
oxygen  exhaled  4  times.  In  the  spring  (116  experiments),  the 
numbers  were  60  and  63  respectively.  Assimilation  occurred  more 
frequently  in  the  day-time  than  at  night.  Bespiration  is  more 
vigorous  in  the  night.  N.  II.  J.  M. 

Formation  of  Haemoglobin  in  the  Embryo.  Louis  Hugounenq 
and  Albert  Morel  {Compt.  rend.,  1905,  141,  848 — 849). — -The 
hsematogen  of  the  egg  belongs  to  the  class  of  paranucleins  ;  on  cleavage, 
like  hiemoglobin,  it  yields  a  proteid  and  a  pigment  containing  iron. 
It  is  believed  to  play  a  greater  part  in  nutrition  than  that  of  an 
oxygen  carrier,  containing  as  it  does  a  reserve  of  sulphur,  phosphorus, 
calcium,  and  magnesium.  W.  D.  H. 

Classification  of  Blood-corpuscles.  G.  H.  Scott  {J.  Path. 
Bad.,  1906,  11,  64 — 83). — The  colourless  corpuscles  are  classified  as 
follows  : 

(1)  The  finely  granular  eosinophile  or  neutrophile  leucocyte.  (2) 
The  coarsely  granular  eosinophile  leucocyte.  (3)  The  basophile 
leucocyte.  (4)  The  hyaline  leucocyte.  (5)  The  lymphocyte. 

The  first  four  originate  from  immature  forms  termed  myelocytes  in  the 
red  marrow.  The  lymphocyte  is  the  lymph  cell  of  adenoid  tissue.  The 
coloured  corpuscles  are  classified  into  : 
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1.  The  megalocytes,  or  embryonic  red  corpuscles  ;  these  are  nucleated 
and  originate  from  immature  forms  termed  megaloblasts  in  the 
marrow.  The  free  nuclei  of  these  cells  are  sometimes  found  in  the 
blood. 

2.  The  normal  red  corpuscles,  which  originate  in  the  marrow  from 
immature  nucleated  normoblasts.  The  nucleus  of  the  normoblast  is 
not  discharged,  but  is  absorbed  within  the  cell,  hence  the  biconcave  form 
of  the  red  disc. 

Neither  myelocytes  nor  nucleated  immature  red  corpuscles  undergo 
further  development  into  mature  forms  when  once  they  have  made 
their  way  into  the  circulating  blood.  They  are  foreign  elements,  are 
filtered  out  by  the  spleen,  and  are  the  cause  of  the  splenic  tumour 
in  leucaemia. 

Leucocytes  do  not  grow  larger  as  they  become  mature,  but  shrink 
in  size.  Lymphocytes  do  grow  larger,  and  may  thus  be  distinguished 
into  immature  and  mature ;  they  do  not  grow  into  the  other 
varieties  of  colourless  corpuscles.  W.  D.  H. 

Haemolytic  Receptors  of  the  Red  Corpuscles.  Robert  Muir 
and  Alexander  R.  Ferguson  (J.  Path.  Bad.,  1906,  11,  84 — 94). — 
The  receptors  are  shown  to  be  comparatively  stable  substances  ;  they 
are  not  destroyed  when  the  blood  is  laked,  but  remain  attached  to  the 
stromata  of  the  corpuscles.  They  do  not  pass  through  a  porcelain 
filter  when  the  lysis  is  produced  by  serum  ;  but  when  the  laking  is 
performed  with  water  fa  more  disruptive  agent)  a  small  fraction 
passes  through.  W.  D.  H. 

Action  of  Ricin  on  Lecithin.  O.  Pascucci  ( Beitr .  chem.  Physiol. 
Path.,  1905,  7,  457). — Ricin  has  an  agglutinating  action  on  blood- 
corpuscles.  The  present  preliminary  statement  relates  to  its  action  on 
three  constituents  of  the  stroma  of  the  corpuscles,  namely,  lecithin, 
cholesterol,  and  cerebrin.  If  a  lecithin  emulsion  is  prepared  with  as 
little  alcohol  as  possible  and  a  large  amount  of  physiological  saline 
solution,  and  a  few  drops  of  ricin  dissolved  in  the  same  salt  solution 
are  added,  the  lecithin  is  precipitated  in  flocculent  form  and  can  be 
filtered  off.  The  filtrate  produces  haemolysis  in  an  emulsion  of  blood- 
corpuscles  ;  the  stromata  can  then  be  filtered  off  and  the  haemoglobin 
passes  into  the  filtrate.  The  original  purely  agglutinating  action  of 
the  ricin  has  thus  been  transformed  into  a  haemolytic  action.  This 
opens  a  possibility  of  studying  the  quantitative  relations  of  aggluti¬ 
nation  by  haemolysis.  Cholesterol  and  cerebrin  have  no  such  action.  If 
excess  of  ricin  is  added  to  the  lecithin  emulsion,  the  precipitate  dis¬ 
appears  and  the  lecithin  is  again  in  suspension.  W.  D.  H. 

Iodine-staining  Granules  of  Leucocytes.  S.  H.  Habershon 
{J.  Path.  Bad.,  1906,  11,  95 — 123). — The  microscopic  and  other 
observations  recorded  lead  to  the  conclusion  that  glycogen  or  an  iodine- 
staining  substance  of  similar  nature  has  a  more  definite  relation  to  the 
colourless  blood-corpuscles  than  has  hitherto  been  recognised,  and  that 
whether  derived  from  the  liver  or  not  (a  point  which  the  experiments 
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leave  open),  it  is  taken  up  by  these  cells  and  conveyed  by  them  to  the 
tissues,  where  it  is  utilised  for  the  purposes  of  nutrition. 

W.  D.  H. 

Physicochemical  Investigation  on  the  Action  of  Carbon 
Dioxide  on  Blood.  A.  von  Koranyi  and  J.  Bence  ( PflUgers  Archiv, 
1905,  110,  513 — 532). — The  following  conclusions  have  been  arrived 
at :  1.  For  a  solution  of  blood  serum,  the  value  Q(R  -  1‘3228)  is  con¬ 
stant  ( Q=  volume  of  solution  containing  1  unit  vol.  of  pigs'  blood 
serum  and  R  =  the  refractive  index  of  the  solution).  2. 

X,  RS+Rk(Q-JS) 

Q.  ’ 

where  Ri  =  refractive  index  of  a  mixture  containing  S  c.c.  of  serum 
and  Q  —  S  c.c.  of  sodium  chloride  solution,  R  =  original  refraction  of 
the  serum  solution,  and  i?A-=the  refraction  of  the  chloride  solution. 

3.  Alterations  in  the  electrical  conductivity  of  serum  solutions  caused 
by  slight  alterations  in  concentration  are  mainly  due  to  alterations  in 
the  concentration  of  the  albumin,  and  only  to  a  slight  extent  to  other 
factors. 

4.  The  refractive  index  of  a  serum  is  at  a  minimum  when  the 
blood  is  rich  in  oxygen  and  poor  in  carbon  dioxide. 

5.  An  increase  in  the  amount  of  carbon  dioxide  present  causes  a 
rapid  increase  in  the  refraction,  but  at  the  same  time  a  diminution  of 
the  electrical  conductivity  of  the  blood. 

6.  The  conductivity,  on  the  other  hand,  is  not  appreciably  affected 
by  the  amount  of  gas  present  in  the  blood. 

7.  The  viscosity  of  blood  is  at  a  maximum  when  richest  in  carbon 
dioxide.  As  the  carbon  dioxide  is  replaced  by  oxygen,  the  viscosity 
diminishes,  reaches  a  minimum,  and  then  increases  again  with  the 
amount  of  oxygen. 

8.  The  viscosity  increases  with  the  number  of  blood  corpuscles 
present,  and  the  larger  the  individual  corpuscles  the  greater  is  their 
influence  on  the  viscosity. 

9.  The  addition  of  acid  to  blood  produces  the  same  effects  on  the 
refractive  index  as  the  presence  of  carbon  dioxide,  and  the  addition  of 
alkali  hydroxide  solutions  effects  similar  to  those  produced  by  the 
replacement  of  carbon  dioxide  by  oxygen.  The  amount  of  alkali 
required  to  produce  a  minimum  refraction  increases  with  the  amount 
of  carbon  dioxide  present. 

10.  The  difference  between  the  original  value  of  the  refractive  index 

of  the  serum-common  salt  mixture  and  the  minimum  value  obtained 
by  the  addition  of  alkali  hydroxide  increases  with  the  amount  of 
carbon  dioxide  present  in  the  blood  and  also  with  the  number  of 
corpuscles  present.  J.  J.  S. 

Haemolysis  in  Vitro  and  in  Vivo.  Oskar  R.  von  Wunschheim 
(Arch.  Hygiene ,  1905,  54,  185 — 296). — The  haemolysis  produced  by 
various  toxins  has  been  mainly  studied  in  vitro ;  in  the  present 
research,  a  comparative  study  of  what  occurs  in  the  living  body  is 
also  made.  Among  the  many  facts  detailed,  the  following  are  some  of 
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the  most  important.  In  chronic  Staphylococcus  infection  with  multiple 
abscesses,  even  although  many  bacteria  are  present  in  the  blood,  there 
is  no  luemolysis  during  life  or  in  the  blood  after  death,  but  in  the 
acute  stage  of  infection,  whether  the  injection  is  made  intravenously 
or  intraperitoneally,  haemolysis  occurs  during  life,  as  evidenced  by 
hmmoglebimemia,  and  in  the  shed  blood  this  continues.  In  Streptococcus 
infection,  the  serum  of  freshly-drawn  blood  is  free  from  haemoglobin, 
but  if  some  time  elapses  after  death  before  the  blood  is  collected,  the 
serum  is  stained  with  haemoglobin.  After  death  from  infection  with 
Bacillus  anthracis,  there  is  always  haemolysis  and  intense  haemoglobin- 
senna,  but  the  change  in  the  red  corpuscles  mainly  occurs  in  the  last  few 
hours  of  life.  A  large  number  of  other  pathogenic  organisms  were 
investigated  with  somewhat  similar  results,  all  of  which  point  to  the 
danger  of  drawing  conclusions  from  experiments  in  test-tubes  without 
making  parallel  investigations  during  life.  W.  D.  H. 

Action  of  Precipitina.  Friedrich  Obermayer  and  Ernst  P.  Pick 
( Beitr .  chem.  Physiol.  Path.,  1905,  7,  455 — 456). — By  means  of  the 
authors’  refraction  method,  an  estimate  of  the  amount  of  proteid 
matter  in  the'  precipitate  produced  by  the  mixture  of  a  normal  and  an 
immune  serum  can  be  formed.  The  amount  is  very  small ;  this  con¬ 
firms  previous  estimations  by  weighing.  W.  D.  H. 

Anti-immune  Substances  and  Complementoids.  The  Action 
of  Complement  as  Agglutinin.  Robert  Muir  and  C.  H.  Browning 
(J.  Hygiene,  1906,  6,  1 — 19,  20 — 22). — Complementoid  is  the  term 
applied  to  the  material  into  which  complement  is  changed  by  the  tem¬ 
perature  necessary  to  destroy  the  toxic  action  of  the  complement. 
When  a  large  amount  is  present,  it  interferes  with  the  combination  of 
complement.  Anti-immune  substances  or  anti-amboceptors  are  obtained 
in  serum  in  immunity  experiments.  They  were  first  described  by 
Bordet.  The  present  research  deals  with  details  of  their  action. 

Agglutination  is  usually  produced  by  a  single  substance,  agglutinin, 
possessed  of  combining  and  agglutinating  groups,  but  it  can  also  result 
from  the  co-operation  of  two  substances  in  a  manner  analogous  to  what 
is  seen  in  htemolysis  and  bacteriolysis.  W.  D.  H. 

Agglutination  of  Bacteria.  Georges  Dreyer  and  A.  J.  Jex- 
Blake  ( J .  Path.  Bad.,  1906,  11,  1 — 47). — In  this  research,  the  nature 
of  the  changes  produced  in  the  agglutinating  serum  and  in  the  bacteria 
is  studied,  and  the  action  of  acids,  alkalis,  and  other  chemical 
and  physical  agents  on  agglutination  is  described  in  full. 


Identity  of  Pepsin  and  Chymosin  (Rennin).  W.  Sawja- 
eoff  [Zeit.  physiol.  Chem.,  1905,  46,  307 — 331). — Pawloff’s  conten¬ 
tion  that  gastric  juice  contains  only  one  ferment  which  has  both  a 
proteolytic  and  a  milk-curdling  action  is  confirmed,  mainly  on  the 
ground  of  experiments  on  reaction-velocity.  The  occurrence  of  a  milk- 
curdling  ferment  in  the  gastric  juice  of  animals  such  as  fishes,  which 
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never  take  milk,  and  also  in  the  vegetable  kingdom,  is  therefore 
capable  of  an  easy  explanation. 

Although  the  formation  of  plasteins  may  be  regarded  as  due  to  the 
reversed  action  of  pepsin,  the  formation  of  casein  from  caseinogen 
does  not  come  under  that  head.  The  latter  is  regarded  merely  as  a 
masked  stage  in  proteid  digestion.  W.  D.  H. 


Behaviour  of  Different  Polypeptides  towards  Pancreas  and 
Stomachic  Juices.  Emil  Fischer  and  Emil  Abderhalden  ( Zeit . 
physiol.  Chevi.,  1905,  46,  52 — 82.  Compare  Abstr.,  1903,  i,  694,  800  ; 
1904,  i,  867,  890,  917;  1905,  i,  121,  122  ;  ii,  333).— The  list  given  in 
Abstr.,  1905,  ii,  333,  has  been  extended  by  an  examination  of  the 
following  polypeptides  : 


Hydrolysed. 
Alanylglycine. 
Alanylalanine. 
Alanyl-leucine  A. 
LeucyHsoserine  A. 

A  la  nylglycyl  glycine. 
Leucylglycylglycine. 
Glycyl-leucylalanine. 


Not  hydrolysed. 
Glycylalanine. 
Alanyl-leucine  B. 
Leucylalanine. 
Leucylglycine. 
Leucyl-leucine. 
Aminobutyrylglycine. 
Aminobutyrylamino- 
butyric  acids  A  and  B. 
Aminoisovalerylglycine. 
Dileucylglycylglycine. 


The  following  points  are  discussed  :  (1)  Influence  of  structure.  (2) 
Influence  of  the  different  amino-acids.  (3)  Influence  of  configuration. 
(4)  The  effect  of  the  number  of  aminoacyl  groups  present.  (5)  Con¬ 
dition  of  the  ferment.  With  respect  to  the  last  factor,  it  is  shown  that 
fresh  pancreas  juice  obtained  from  a  Pawloff  fistula  has  not  always  the 
same  action  as  commercial  trypsin  or  pancreatin. 

GlycylAtyrosine,  dialanylcystme,  leucylalanine,  leucylglycine,  and 
leucyl-leucine  are  not  fermented  by  the  juices  of  the  stomach. 

J.  J.  S. 


Pancreatic  Juice  rendered  active  by  Calcium  Salts.  C. 
Delezenne  ( Compt .  rend.,  1905,  141,  781 — 784).— When  small 
amounts  of  a  calcium  salt  (chloride,  iodide,  nitrate,  or  acetate)  are  added 
to  pancreatic  juice,  the  latter  acquires  the  power  of  digesting  albumins. 
The  soluble  calcium  salts  may  be  removed  by  dialysis,  in  presence  of 
sodium  chloride,  without  loss  of  activity,  and  addition  of  an  excess  of 
sodium  fluoride  to  the  dialysed  juice  has  no  effect. 

All  preparations  are  not  rendered  equally  active  by  the  same  amount 
of  calcium  salt,  owing  to  the  varying  amounts  of  alkali  salts,  especially 
sodium  carbonate.  Most  of  the  calcium  salt  added  is  precipitated  as 
carbonate  or  phosphate. 

When  pancreatic  juice  is  filtered  through  collodion,  it  is  no  longer 
rendered  active  by  calcium  salts.  It  is  suggested,  with  all  reserve,  that 
the  substance  retained  by  collodion  may  be  a  mother-substance  of 
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kinase  and  that  calcium  salts  transform  it  into  a  ferment  in  a  manner 
more  or  less  analogous  to  the  production  of  the  fibrin  ferment. 

N.  H.  J.  M. 

Activation  of  Pancreatic  Juice  by  Salts.  Specificity  of 
Calcium.  C.  Delezenne  ( Covipt .  rend.,  1905,  141,  914 — 916). — 
Quite  small  quantities  of  calcium  chloride  increase  the  activity  of 
pancreatic  juice.  The  salt  neutralises  the  carbonates  and  phosphates 
of  the  juice,  and  what  is  left  over  is  the  activating  agent.  Chlorides  of 
strontium,  barium,  and  magnesium  are  not  capable  of  acting  in  the  same 
way,  or  their  action  is  extremely  small.  W.  D.  H. 

Changes  of  Refractive  Properties  of  Glucosides  and  Pro- 
teids  produced  by  Ferments,  Acids,  and  Bacteria.  Friedrich 
Obermayer  and  Ernst  P.  Pick  ( Beilr .  chem.  Physiol.  Path.,  1905,  7, 
331 — 380). — The  action  of  emulsin  on  amygdalin  or  salicin,  of  ptyalin 
on  dextrin,  and  of  acids  on  phloridzin  produces  no  change  in  the  re¬ 
fraction  as  measured  by  Pulf rich’s  refractometer.  The  sum  of  the 
action  of  the  cleavage  products  is  therefore  equal  to  that  of  the  intact 
molecules.  The  same  is  true  for  the  peptic  digestion  of  various  pro- 
teids.  After  tryptic  digestion,  there  is  an  increase  of  the  refraction  of 
from  5  to  7  in  the  fourth  decimal  place.  From  this,  the  conclusion  is 
drawn  that  pepsin  produces  only  a  loosening  of  various  complexes, 
whereas  the  action  of  trypsin  is  to  cause  a  deeper  “constitutional” 
change.  The  action  of  acids  on  proteids  if  it  goes  beyond  the  acid 
albumin  stage  resembles  that  of  trypsin.  Bacterial  decomposition  in  the 
cases  investigated  lowers  the  refraction.  W.  D.  IT. 

Influence  of  Salts  intimately  united  with  Albuminous 
Material  and  with  Enzymes  on  Proteolysis.  G.  Malfitano 
(Covipt.  rend.,  1905,  141,  912 — 914). — The  protease  of  anthrax 
rapidly  liquefies  gelatin,  but  has  no  effect  on  coagulated  white  of  egg. 
If,  however,  the  latter  is  previously  boiled  in  physiological  salt  solution, 
it  is  rapidly  dissolved  by  the  protease.  Boiling  with  a  solution  of 
calcium  chloride  of  equivalent  strength  renders  the  egg-white  refractory 
not  only  to  the  protease  but  also  to  activated  pancreatic  juice.  Mixtures 
of  kinase  and  pancreatic  juice  poor  in  the  latter  constituent  behave 
exactly  like  the  anthrax  protease.  W.  D.  H. 

Digestion  in  Elasmobranch  Fishes.  M.  X.  Sullivan  ( Amer .  J. 
Physiol.,  1905,  15,  42 — 45). — These  fishes  (dogfish,  sharks,  Arc. )  swallow 
without  mastication ;  there  are  no  glands  in  the  mouth  region. 
Extracts  of  the  mucous  membrane  of  mouth  and  gullet  have  no 
digestive  action.  The  cardiac  sac  of  the  stomach  secretes  pepsin- 
hydrochloric  acid.  The  pyloric  tube  has  do  digestive  action.  The  same 
is  true  for  the  middle  intestine,  spiral  valve,  and  rectal  gland.  The 
action  of  the  pancreatic  juice  varies  a  good  deal ;  the  juice  is  activated 
by  bile  and  by  splenic  extracts,  but  not  by  intestinal  extracts. 
Although  the  gastric  juice,  in  virtue  of  its  relatively  high  percentage  of 
acid,  dissolves  out  the  calcareous  salts  from  the  carapace  of  crabs  and 
lobsters  swallowed,  there  is  no  true  digestion  of  chitin  \  the  chitinous 
mass  is  triturated  and  finally  excreted  by  the  anal  orifice.  W.  D.  H. 
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Diastatic  Hydrolysis  of  Xylan.  Gaston  Seilliere  ( Compt .  rencl., 
1905,  141,  1048 — 1050). — Many  non-carnivorous  molluscs  and  some 
insect  larva}  contain  a  diastase  (xylanase)  which  converts  xylan 
into  xylose  (compare  Biedermann  and  Moritz,  PJliiger's  Archiv,  1898, 
73,  236).  N.  II.  J.  M. 

Morphogenetic  Reaction  of  the  Alimentary  Canal  of  the 
Prog’s  Larva  on  Muscle  Proteids  of  different  classes  of 

Animals.  Edward  Babak  ( Beitr .  chem.  Physiol.  Path.,  1905,  7, 
323 — 330). — -If  tadpoles  are  fed  on  vegetable  food,  the  length  of  their 
alimentary  canal  becomes  much  greater  than  when  fed  on  meat.  The 
kind  of  flesh  makes,  however,  a  considerable  difference.  The  following 
numbers  giving  the  relative  lengths  of  the  canal  are  averages  obtained 
from  hundreds  of  measurements:  fed  on  frog’s  flesh,  6’6  ;  on  fish,  6  6  ; 
on  horseflesh,  6 '6  ;  on  mussels,  5-9  ;  on  crab  meat,  7'6  ;  on  vegetable 
proteid,  8‘3.  There  are  chemical  differences  between  the  muscle 
proteids  of  vertebrate  animals,  but  these  seem  to  be  insufficient  to 
provoke  a  morphogenetic  reaction.  The  greater  difficulty  in  digestion 
of  vegetable  proteid  calls  forth  greater  digestive  activity,  and  so  a 
growth  in  the  secreting  surface  ;  crab  meat  seems  to  be  nearly  as 
difficult  to  digest,  -but  mussels  much  easier.  The  amount  of  faeces 
varies  with  the  difficulty  of  digestion.  W.  D.  H. 

Absorption  of  Lecithin  in  the  Intestine.  B.  Slowtzoff  (Beitr. 
chem.  Physiol.  Path.,  1905,  7,  508 — 513). — A  part  of  the  lecithin  in 
food  is  discoverable  in  the  lymph.  The  greater  part  is  saponified  by 
the  steapsin  of  pancreatic  juice.  A  further  decomposition  of  choline 
does  not  occur  with  fresh  lecithin  preparations.  Lecith-albumins  are 
affected  by  pepsin-hydrochloric  acid.  In  the  acid  albumin  which  is 
first  formed,  lecithin  appears  to  be  still  united  with  albumin,  and  is 
absorbed  as  such  when  administered  by  the  rectum.  W.  D.  H, 

Influence  of  High  Altitudes  on  General  Nutrition.  H. 

Guillemard  and  R.  Moog  (Compt.  rend.,  1905,  141,  843 — 846). — 
From  the  examination  of  the  urine,  the  conclusion  is  drawn  that 
residence  at  great  altitudes  diminishes  oxidation  and  diuresis  and 
causes  retention  of  fixed  elements.  This  is  most  marked  from  the 
fourth  to  the  eighth  day  after  the  beginning  of  the  experiment ; 
following  that,  a  return  to  the  normal  slowly  sets  in.  W.  D.  H. 

Influence  of  Diet  on  Growth  and  Nutrition.  Chalmers 
Watson  and  Andrew  Hunter  (Proc.  Physiol.  Soc.,  1905,  xiii ; 
J.  Physiol.,  33). — The  experiments  were  made  on  rats ;  in  these 
animals,  a  meat  diet  is  injurious  and  causes  loss  of  weight,  stunting  of 
growth,  and  early  death.  Although  there  is  great  similarity  chemically 
between  porridge  and  bread  and  milk,  the  former  is  injurious.  In 
the  case  of  animals  deprived  of  their  ovaries,  the  minimum  proteid 
requirement  is  less  than  in  normal  females.  W.  D.  H. 

The  Effect  of  Abundant  Proteid  Food  on  Metabolism.  Max 
Schreuer  (PJiiiger's  Archiv,  1905,  110,  227 — 253). — The  relationships 


102 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


between  respiratory  exchanges  and  the  pro’teid  in  tbe  nutriment  are 
compared  in  experiments  on  dogs.  The  increased  consumption  of 
oxygen  and  consequent  increase  of  cell  activity  which  occurs  is  not  a 
lasting  effect.  W.  D.  H. 

Considerations  on  Proteid  Diet  with  reference  to  the  Various 
Forms  of  Nitrogen  it  contains.  Lewellys  F.  Barker  and  B.  A. 
Cohoe  {J.  Biol.  Chem.  New  York,  1906,  1,  229 — -238). — It  is  well  known 
that  certain  articles  of  diet  will  “agree”  and  others  “disagree”  with 
people.  On  the  supposition  that  this  may  be  due  to  the  distribution  of 
the  nitrogen,  determinations  of  amide  nitrogen,  melanoidin  nitrogen, 
diamino-nitrogen,  and  monoamino-nitrogen  were  made  in  various  foods 
(veal  cutlets,  pork  chops,  sirloin,  chicken,  fish,  Fc.  Arc.)  and  the  results 
given  in  tables.  The  differences  are  very  striking,  but  their  ultimate 
valuation  is  for  the  future.  W.  D.  H. 

Nuclein-metabolism  and  the  Ferments  concerned  in  Man 
and  Animals.  Alfred  Schittenhelm  {Zeit.  physiol.  Chem.,  1905, 
46,  354 — 370). — From  experiments  on  autolysis  of  the  spleen,  it  is 
shown  that  differences  exist  in  various  animals.  In  the  spleen  of  the 
ox  and  horse,  uric  acid  is  formed,  but  not  in  that  of  man,  dog,  or  pig. 
There  are  also  small  quantitative  differences  in  the  amount  of  amino- 
purines  changed  into  oxy purines.  W.  D.  H. 

Feeding  with  Artificial  Nutriment.  W.  Falta  and  C.  T. 
Noeggerath  ( Beitr .  chem.  Physiol.  Path.,  1905,  7,  313 — 322). — Rats 
were  fed  on  various  purified  proteids,  starch  and  sugar,  and  fat,  with 
the  addition  of  salts,  water,  and,  in  some  cases,  of  lecithin,  cholesterol, 
and  sodium  nucleate,  all  obtained  as  pure  as  possible.  In  all  cases, 
weight  was  rapidly  lost,  and  death  ensued  usually  after  about  60  or 
70  days.  W.  D.  II . 

Pituitary  Feeding.  William  H.  Thompson  and  H.  M.  Johnston 
(J.  Physiol.,  1905,  33,  189 — -197). — Pituitary  substance  (whole  gland 
dried  at  45 — 50°)  stimulates  metabolism  in  the  dog,  as  shown  by  the 
output  of  total  nitrogen,  urea,  and  phosphates  (to  a  less  degree)  in  the 
urine.  The  body-weight  declines.  The  effects  do  not  subside  im¬ 
mediately  when  the  pituitary  feeding  ceases.  They  are  more  pronounced 
when  gland  substance  from  a  young  animal  is  given.  W.  D.  H. 

Metabolism  in  Cretins.  W.  Scholz  {Chem.  Centr.,  1905,  ii,  1546  ; 
from  Zeit.  exper.  Path.  Ther.,  2,  271 — 384). — In  cretins  not  treated 
by  thyroid  feeding,  the  secretion  of  urine  is  small,  and  there  is  re¬ 
tention  of  proteids  and  salts.  The  excretion  of  uric  acid,  creatinine, 
phosphate,  and  sodium  chloride  is  especially  small.  The  amounts  of 
urea,  xanthine  bases,  ammonia,  and  sulphates  aie  normal.  The  excre¬ 
tion  of  alkaline  earths  in  young  cretins  is  increased.  This  is  similar 
to  what  occurs  in  myxcedema.  By  feeding  on  thyroid,  diuresis  is 
produced,  and  the  nitrogen  output  increased.  The  body-weight  sinks, 
mainly  on  account  of  increased  metabolism  in  non-nitrogenous  material. 
The  urea  output  is  but  little  affected  j  in  older  cretins,  the  uric  acid 
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excreted  rises ;  in  young  cretins,  this  is  preceded  by  a  fall.  The 
excretion  of  alkaline  earths  (especially  calcium)  is  lessened,  but  the 
amount  of  phosphates  in  the  urine  is  not  much  altered.  There  is  a 
great  rise  in  the  acidity  of  the  urine,  especially  in  young  cretins.  The 
influence  of  the  thyroid  treatment  is  compared  with  that  of  other 
glands  with  an  internal  secretion,  such  as  the  ovaries.  There  is  no 
agreement  in  the  actions.  W.  D.  H. 

Revival  of  the  Excised  Mammalian  Heart  by  Perfusion  with 
Oil.  Torald  Sollman  ( Amer .  J.  Physiol .,  1906,  15,  121 — 126). — The 
excised  mammalian  heart  can  be  made  to  beat  for  a  short  time  by 
perfusion  with  indifferent  liquids  such  as  mercury  or  oil  ;  with 
mercury,  vitality  is  soon  lost ;  with  oil,  the  beats  cease  after  about 
half  an  hour.  The  conclusion  drawn  is  that  the  mammalian  heart¬ 
beat  is  the  consequence  of  a  stimulus  initiated  by  the  distension  of  the 
coronary  vessels  under  pressure ;  it  is,  however,  admitted  that  such  an 
explanation  will  not  hold  for  the  hearts  of  cold-blooded  animals  which 
have  no  coronary  vessels,  and  beat  in  solutions  without  pressure.  If 
the  explanation  given  for  the  mammal’s  heart  is  correct,  the  stimula¬ 
tion  can  be  conceived  more  readily  as  originating  in  nervous  than  in 
muscular  structures,  and  so  the  experiments  favour  the  neurogenic 
theory  of  the  origin  of  the  mammalian  cardiac  contraction. 

W.  D.  H. 

Survival  of  the  Excised  Mammalian  Heart.  Frank  S.  Locke 
and  Otto  Rosenheim  ( Zentr .  Physiol.,  1905,  19,  737 — 739). — A 
remarkable  instance  of  prolonged  survival  of  the  excised  heart  of  an 
adult  rabbit  is  recorded.  The  perfusion  fluid  employed  was  Locke’s 
(that  is,  Ringer’s  solution  containing  dextrose  and  saturated  with 
oxygen  at  atmospheric  pressure).  During  the  nights  and  over  Sunday 
perfusion  was  stopped  and  the  heart  remained  quiescent.  But  when¬ 
ever,  during  the  course  of  four  days,  perfusion  was  recommenced,  the 
heart  resumed  regular  rhythmic  contractions.  W.  D.  H. 

Action  of  Saline  Solutions  on  the  Vitality  of  Blood-vessels. 

Robert  A.  Hatcher  (Amer.  J.  Physiol.,  1906,  15,  144 — 147). — 
Experiments  on  the  excised  dog’s  kidney  enclosed  within  an  on¬ 
cometer  and  perfused  with  various  saline  solutions  show  that  after 
perfusion  with  a  0'9  per  cent,  solution  of  pure  sodium  chloride  the 
vessels  show  no  reaction  to  adrenaline  after  three  hours’  perfusion, 
and  after  ten  to  twenty-four  hours’  perfusion  only  a  slight  reaction 
occurs  when  a  solution  of  oxy haemoglobin  is  substituted  for  the 
saline  solution.  If  Ringer’s  solution  is  used  instead  of  the  pure 
saline,  these  times  are  lengthened.  If  Locke’s  solution  is  employed 
(that  is,  Ringer’s  solution  containing  1  per  cent,  of  dextrose),  the 
times  are  greatly  lengthened ;  for  instance,  a  reaction  to  adrenaline  is 
obtained  twenty  to  twenty-seven  hours  after  the  beginning  of  the 
perfusion.  W.  D.  H. 

The  Secretory  Function  of  the  Parotid  in  Man.  Eduard  von 
Zebrowski  (PJliiyePs  Archiv,  1905,  110,  105 — 173). —  Changes  in  the 
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parotid  secretion  are  due  to  changes  in  the  stimulation  of  the  buccal 
mucous  membrane.  The  quantity  of  the  stimulating  material  influences 
mainly  the  rapidity  of  secretion.  The  rise  in  rapidity  is  nearly 
proportional  to  the  square  root  of  the  amount  of  stimulating  substance. 
The  intensity  of  the  stimulus  influences  the  rapidity  and  also  the 
composition  of  the  secretion.  Chewing  has  an  important  effect.  One¬ 
sided  chewing  influences  mainly  the  gland  on  the  same  side.  The 
alkalinity  of  the  saliva  is  proportional  to  the  amount  of  ash.  The 
ash  increases  with  rapidity  of  secretion.  The  digestive  power  of,  and 
amount  of  oxydase  in,  the  saliva  are  proportional  to  the  amount  of 
organic  material  it  contains.  The  alkalinity  of  the  saliva  favours  the 
digestion  of  starch.  W.  D.  H. 

Action  of  Alkaloids  on  the  Iris.  Hugh  K.  Anderson  (J.  Physiol ., 
1905,  33,  414 — 438.  Compare  Abstr.,  1905,  ii,  546). — After  section 
of  the  third  nerve,  pilocarpine  constricts  the  paralysed  pupil  more  than 
the  control,  but  physostigmine  constricts  it  less.  Both,  however, 
constrict  it  for  a  longer  time.  After  degenerative  section  of  the  short 
ciliary  nerves,  physostigmine  has  no  effect,  but  pilocarpine  constricts 
the  pupil  markedly.  The  former  drug  acts,  therefore,  on  the  nerve¬ 
ending,  but  pilocarpine  on  the  muscle  itself.  After  imperfect 
regeneration  of  the  third  nerve,  physostigmine  restores  the  light  reflex, 
but  pilocarpine  does  not.  The  impulses  imperfectly  transmitted  by 
the  regenerating  fibres  are  blocked  chiefly  in  the  ciliary  nerve-endings. 
Some  months  after  removal  of  the  ciliary  ganglion,  the  denervated 
sphincter  begins  to  respond  again  to  physostigmine,  but  the  exact 
nature  of  the  regeneration  to  which  this  is  due  is  uncertain  ;  a  second 
section  of  the  ciliary  nerves  causes  it  to  disappear  again.  W.  D.  H. 

Action  of  Dilute  Solutions  on  Living  Cells.  Thomas  Bokorny 
(Pji; tiger’s  Archiv,  1905,  110,  174 — 226). — Further  research  on  the 
action  of  dilute  solutions  of  metallic  and  other  poisons,  on  the  lines  of 
the  author’s  previous  work  (compare  Abstr.,  1905,  ii,  476,  752),  is 
given  in  detail.  A  tabular  summary  gives  the  main  conclusions. 

W.  D.  H. 

Physiology  of  Cell  Division.  I.  Ralph  S.  Lillie  ( Amer .  J. 
Physiol.,  1905,  15,  46 — 84). — The  arrangement  of  colloid  aggregates  in 
the  cell,  especially  the  chromosomes,  during  mitosis  indicates  that  mutual 
electrostatic  attractions  and  repulsions  play  an  important  part  in 
determining  their  positions  and  movements.  By  the  use  of  floating 
magnetised  needles,  many  of  the  mitotic  figures  can  be  simulated. 

W.  D.  H. 

Validity  of  Pfliiger’s  Law  for  Paramcecium.  Frank  W. 
Bancroft  ( Univ .  Calif \  Publ.  Physiology,  1905,  2, 193 — 215). — Certain 
physiologists,  including  Verworn,  have  stated  that  Pfluger’s  law  as 
formulated  for  vertebrate  muscle  and  nerve  does  not  hold  for  certain 
invertebrate  structures  such  as  Paramcecium,  and  that  excitation  occurs 
mainly  at  the  anode  when  a  constant  current  is  passed  through  the 
animal.  The  present  paper  shows  how  this  mistake  arose,  and  draws 
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the  following  conclusions  :  the  cilia  in  the  unstimulated  Paramoecium 
are  either  at  rest  or  striking  backwards,  thus  producing  a  movement  of 
the  animal  forwards.  When  stimulated,  the  principal  feature  is  a 
reversal  of  the  stroke,  and  of  the  movement  of  the  animal.  Adopting 
the  reversal  of  the  cilia  as  the  criterion  for  stimulation,  Pfl  tiger's  law 
holds  for  the  stimulation  of  the  cilia,  for  on  making,  and  during  the 
flow  of,  the  current,  the  cathodal,  and  only  the  cathodal,  cilia  reverse, 
and  on  breaking  the  current  the  anodal  cilia  reverse.  W.  D.  H. 

Reactions  of  Infusoria  to  Chemical  and  Osmotic  Stimuli. 

T.  Brailsford  Robertson  (J.  Biol.  Chem.  New  York,  1906,  1, 
185 — 202). — Experiments  with  Paramcecia  are  described  in  which 
various  solutions  of  electrolytes  and  non-electrolytes  were  employed 
and  the  movements  of  the  animals  noted.  W.  D.  H. 

Action  of  Anaesthetics  and  Narcotics.  Orville  H.  Brown 
(. Amer .  J.  Physiol.,  1905,  15,  85 — 97). — Anaesthetics  and  narcotics  at 
certain  concentrations  cause  liquefaction  of  starfish  eggs  in  proportion 
to  their  narcotic  power.  Amesthesia  is  possibly  the  result  of  an 
inhibition  by  the  compounds  formed  on  the  enzyme  actions  of  the 
cells.  Mathews’  idea  that  they  produce  their  results  by  their  influence 
on  the  respiratory  elements  (the  bivalent  carbon  compounds)  of  the 
cell  is  considered  tenable.  W.  D.  H. 

Diffusion  in  Jellies.  Kurt  Meyer  ( Beitr .  chem.  Physiol.  Path., 
1905,  7,  393 — 410). — Gelatin  was  dissolved  in  water,  and  the  solution 
allowed  to  gelatinise  in  test-tubes ;  a  solution  of  sodium  chloride  was 
placed  on  the  surface  of  the  jelly,  and  the  depth  to  which  it  penetrated 
the  cylinder  of  jelly  determined  at  the  end  of  a  given  time.  It  was 
found  that  the  rate  of  diffusion  diminished  with  the  concentration  of 
the  gelatin.  The  bearing  of  this  on  physiological  phenomena  is 
pointed  out.  In  cells  there  are  colloid  materials  of  different 
concentrations,  and  in  substances  like  cartilage  the  concentration  is 
high.  The  presence  of  cell  membranes  denser  than  the  cell  contents 
must  also  influence  the  rate  of  diffusion.  Experiments  with  other 
sodium  salts  led  to  corresponding  results.  W.  D.  H. 

Formation  of  Acetone  [in  the  Body].  Giuseppe  Satta  ( Beitr . 
chem.  Physiol.  Path.,  1905,  7,  458.  Compare  Abstr.,  1904,  ii,  829). — 
Polemical  against  Waldvogel  (Abstr.,  1905,  ii,  735).  W.  D.  H. 

Oxidation  of  Amino-acids  with  the  Production  of 
Substances  of  Biological  Importance.  Henry  D.  Dakin  (J.  Biol. 
Chem.  New  York,  1906,  1,  171 — 176). — The  formation  of  a  carbo¬ 
hydrate  from  an  amino-acid  takes  place  during  life,  but  the  chemistry 
of  the  change  is  difficult  to  explain.  Enzymes  are  present  in  the 
liver  which  remove  ammonia  from  amino-acids  (Lang)  ;  it  is  also 
probable  that  carbon  dioxide  is  readily  removed  from  their  carboxyl 
group  by  enzyme  activity,  as  in  the  transformation  of  ornithine 
into  tetramethylenediamine.  If  ammonia  and  carbon  dioxide  are 
removed  from  an  amino-acid,  an  alkyl  group  rich  in  carbon  is  left 
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which  might  be  further  transformed  into  carbohydrate,  or  into 
carbon  dioxide  and  water. 

Accordingly  a  method  was  selected  which  closely  approximates 
to  biochemical  reactions,  namely,  Fenton’s  method  of  oxidation  by 
means  of  hydrogen  peroxide  and  a  trace  of  a  catalyst  such  as  ferrous 
sulphate.  At  present,  experiments  have  been  made  with  glycine, 
alanine,  and  leucine.  All  of  these  may  be  represented  by  the 
formula  NH.^CHR’COoH,  where  Ii  is  either  a  hydrogen  atom 
(as  in  glycine)  or  a  methyl  or  isobutyl  group  (as  in  alanine  and 
leucine  respectively).  On  oxidation,  all  are  readily  resolved  at  the 
ordinary  temperature  into  carbon  dioxide,  ammonia,  and  an  aldehyde. 
In  the  case  of  glycine,  formaldehyde  is  produced,  the  substance  no 
doubt  which  is  produced  photosynthetically  in  plant  life  and  is  the 
forerunner  of  carbohydrate.  The  conversion  of  this  substance  into 
reducing  sugars  has  already  been  accomplished  in  the  laboratory  by 
Butleroff  and  Fischer.  Glycine  given  to  animals  without  a  pancreas 
increases  the  sugar  output  (Embden  and  Salomon).  In  the  oxidation 
of  glycine,  formic  and  glyoxylic  acids  are  formed  at  the  same  time, 
and  this  accounts  for  the  small  yield  of  aldehyde  as  compared  with 
the  yield  from  alanine  and  leucine.  The  formation  of  glyoxylic  acid  is 
not  without  interest,  as  this  acid  occurs  in  unripe  fruit,  and  on  ripen¬ 
ing  is  converted  into  sugar. 

In  similar  fashion,  alanine  yields  acetaldehyde  and  acetic  acid  (but 
not  pyruvic  acid,  the  product  corresponding  with  glyoxylic  acid), 
whilst  leucine  yields  isovaleraldehyde  and  isovaleric  acid. 

The  oxidation  of  glycine  is  peculiar  in  that  small  quantities  of 
oximincacetic  acid  and  formaldoxime  are  formed.  Their  formation  will 
explain  the  production  of  hydrogen  cyanide  from  glycine  by  oxidation 
with  nitric  acid,  which  was  observed  by  Plimmer.  W.  D.  H. 

The  Distribution  of  Salicylic  Acid  in  Normal  and  Infected 
Animals.  Samuel  Bondi  and  Martin  Jacoby  ( Beitr .  chem.  Physiol. 
Path.,  1905,7,514 — 526). — If  salicylic  acid,  or  one  of  its  salts,  is  adminis¬ 
tered  to  animals,  the  greater  part  of  it  is  subsequently  found  in  the  blood  ; 
the  skeletal  tissues,  in  contradistinction  to  the  muscles,  are  also  rich  in 
it.  Animals  infected  with  Staphylococcus  excrete  it  more  slowly  than 
normal  animals.  Iu  the  blood,  the  drug  appears  to  be  mainly  held  by 
the  red  corpuscles.  W.  D.  H. 

Organ  proteid.  Julius  Pohl  {Beitr.  chem.  Physiol.  Path.,  1905, 
7,  381  —  392). — In  order  to  study  immunity  phenomena  in  organs  and 
tissues  on  the  lines  on  which  they  have  already  been  worked  out  in 
relation  to  the  blood,  it  is  necessary  to  have  some  knowledge  of  the 
characters  of  the  proteids  in  organs.  The  present  investigation 
relates  to  the  liver  and  to  the  globulin  which  is  the  main  proteid 
obtainable  from  that  organ.  It  is  not  identical  with  fibrinogen  or 
with  myosin.  Some  attention  is  paid  to  its  low  coagulation 
temperature  ;  admixture  with  blood-serum  raises  the  coagulation 
point,  and  the  presence  of  blood  in  the  tissues  is  believed  to  prevent 
coagulation,  which  might  otherwise  occur  at  body  temperature. 

W.  1).  H. 
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Oxidation  of  Organic  Substances  by  Ferrous  Sulphate  in 
the  Presence  of  Animal  Extracts.  Fr.  Battelli  and  Mllk.  L. 
Stern  ( Gompt .  rend .,  1905,  141,  916 — 918). — Ferrous  sulphate 
behaves  like  anticatalase  in  relation  to  catalase.  It  is  well  known 
that  this  salt  in  presence  of  hydrogen  peroxide  exerts  an  energetic 
oxidising  action.  In  addition  to  what  is  already  known,  lactic, 
acetic,  and  formic  acids  are  in  the  list  of  substances  thus  decomposable 
with  the  formation  of  carbon  dioxide.  Without  hydrogen  peroxide, 
ferrous  sulphate  has  no  appreciable  action. 

Some  observers  have  advanced  the  view  that  oxidation  in  animal 
tissues  depends  on  the  formation  of  peroxides,  but  the  hypothesis  has 
received  no  experimental  proof.  If,  however,  they  are  present  they 
should  be  activated  by  ferrous  sulphate.  The  present  experiments 
with  muscle  extracts  show  that  this  is  so,  but  the  quantity  of  carbon 
dioxide  liberated  is  variable.  The  variation  appears  to  depend 
mainly  on  the  freshness  of  the  muscles.  Twelve  hours  after  death, 
the  experiments  are  negative ;  the  substance  which  ferrous  sulphate 
activates  is  either  rapidly  destroyed  or  else  other  post  mortem 
products  hinder  the  action.  The  action  goes  best  when  a  stream  of  air 
is  passed  through  the  mixture.  Without  oxygen,  the  action  does  not 
occur.  These  facts  fit  in  with  the  hypothesis  that  peroxides  exist  in 
the  muscles  and  are  being  continually  reconstituted  by  absorption  of 
oxygen.  In  the  living  organism,  the  ferrous  sulphate  is  represented 
by  anticatalase,  which  would  thus  play  the  part  of  a  peroxydase. 

W.  D.  H. 

Moderating  Action  of  Catalase  on  Oxidations  produced  by 
Extracts  of  Animal  Tissues.  Fr.  Battelli  and  Mlle.  L.  Stern 
( Compt .  rend.,  1905,  141,  1044 — 1046). — Catalase  diminishes  the 
oxidations  produced  by  ferrous  sulphate  in  presence  of  an  emulsion  of 
animal  tissues.  This  lends  support  to  the  view  that  hydrogen 
peroxide  is  formed  in  animal  tissues,  and  it  is  suggested  that  the  role 
of  catalase  may  be  to  prevent  excessive  oxidation  of  organic 
substances.  N.  H.  J.  M. 

Cutaneous  Excretion  of  Nitrogenous  Substances.  Francis  G. 
Benedict  (J.  Biol .  Chem.  New  York ,  1906,  1,  263 — 270). — The 
amount  of  nitrogen-containing  material  excreted  through  the  skin  is 
markedly  increased  by  muscular  labour ;  at  rest,  it  averages  in  man 
0'071  gram  per  diem  ;  during  work,  it  rises  to  0-2  gram  per  hour. 
The  more  severe  the  work,  the  greater  is  the  increase. 

In  accurate  metabolism  work,  it  will  be  necessary  to  recognise  this 
almost  unconsidered  channel  of  nitrogen  excretion.  W.  D.  H. 

Ureter  Pressure.  Y.  E.  Henderson  (J.  Physiol.,  1905,  33, 
175 — 188). — The  ureter  pressure  depends  on  and  varies  with  the 
blood  pressure,  and  is  not  a  secretion  pressure  properly  so-called. 
The  minimum  difference  between  ureter  pressure  and  blood  pressure 
will  vary  first  with  the  rate  of  urinary  production,  and  secondly  with 
the  proteid  constitution  of  the  plasma ;  hence  the  explanation  given 
by  Starling  of  the  dimensions  of  this  minimal  difference  and  of  the 
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absence  of  urinary  flow  with  low  blood  pressure  is  probably  correct. 
Reabsorption  of  water  and  of  slightly  diffusible  substances  may  take 
place  in  the  renal  tubules.  W.  D.  H. 

Amino-acids  in  Normal  Urine.  Gustav  Embden  and  Heinrich 
Reese  ( Beitr .  chem.  Physiol.  Path.,  1905,  7,  411—424). — By  means  of 
/?-naphthalenesulphonic  chloride,  it  is  possible  to  obtain  certain 
compounds  of  amino-acids  from  normal  urine  provided  it  is  kept 
alkaline.  The  glycine  compound  is  obtainable  even  although  the 
urine  has  been  previously  freed  from  hippuric  acid ;  small  quantities 
of  the  alanine  compound  were  also  obtained.  Whether  these  acids 
are  free  in  the  urine  or  in  the  form  of  a  peptide  is  unsettled. 

W.  D.  H. 

Excretion  of  Creatinine.  Waldemar  Koch  (Amer.  J.  Physiol., 
1905,  15,  1  — 14.  Compare  Abstr.,  1905,  ii,  182). — Creatinine  is 
excreted  with  remarkable  constancy  by  the  dog  as  well  as  by  man. 
The  excretion  per  kilo,  of  body-weight  per  diem  is  nearly  the  same  in 
both  (24 — 26  mg.  for  the  dog,  26 — 30  mg.  for  man).  Under  ordinary 
conditions  of  diet,  the  methyl  group  of  the  lecithin  and  kephalin 
ingested  can  all  be  accounted  for  by  the  creatinine  excreted.  With 
excess  of  lecithin  and  kephalin  this  is  not  the  case,  although  the 
creatinine  excreted  is  increased.  Creatine  is  present  not  only  in 
striated  muscle,  but  also  in  heart  muscle  and  testis.  W.  D.  H. 

Uniformity  of  Homogentisic  Acid  Excretion  in  Alcapton- 
uria.  Archibald  E.  Garrod  and  T.  Shirley  Hele  (J.  Physiol.,  1905, 
33,  198 — 205). — The  average  excretion  of  homogentisic  acid  in  all 
observed  cases  of  alcaptonuria  (except  one — Zimper’s)  is  fairly  uniform. 
Its  relationship  to  nitrogen  excretion  varies  between  very  narrow  limits, 
in  spite  of  the  fact  that  no  simple  standard  diet  has  been  adopted.  It 
is  more  than  probable  that  only  one  degree  of  alcaptonuria  exists, 
namely,  that  the  metabolic  error  is  complete,  and  the  homogentisic 
acid  represents  the  whole  of  the  tyrosine  and  phenylalanine  of  the 
proteids  broken  down.  W.  D.  H. 

Relation  between  Scatole  and  the  p-Dimethylaminobenz- 
aldehyde  Reaction  of  Urine.  Christian  A.  Herter  (J.  Biol. 
Chem.  New  York,  1906,  1,  251 — 256). — In  an  intense  form,  the  red 
colour  given  to  urine  by  the  addition  of  Ehrlich’s  reagent  mentioned 
in  the  title  is  pathological.  The  administration  of  large  quantities  of 
blood  to  a  dog  does  not  affect  this  urinary  reaction  ;  the  administration 
of  0T  gram  of  indole  has  also  negative  results.  Small  quantities  of 
scatole,  however,  given  by  the  mouth  markedly  increase  the  reaction. 
Tryptophan  has  the  same  effect.  It  is  probable  that  scatole  or  scatole 
derivatives  originating  in  intestinal  putrefaction  may  be  the  usual 
cause  of  the  increased  reaction  in  human  urine.  W.  D.  H. 

Acetonuria  following  Chloroform  and  Ether  Anaesthesia. 

Helen  Baldwin  (J.  Biol.  Chem.  New  York,  1906,  1,  239 — 250). — The 
urine  after  anaesthesia  has  a  high  specific  gravity,  a  strongly  acid 


PHYSIOLOGICAL  CHEMISTRY. 


109 


reaction,  and  in  70  per  cent,  of  the  cases  examined  (40  in  number) 
there  was  a  marked  acetone  reaction,  due  to  a  disturbance  of  metabolism, 
probably  in  the  liver  cells.  W.  D.  H. 

Epidemic  Diarrhoea.  J.  E.  Sandilands  (J.  Hygiene ,  1 906,  6, 
77 — 92). — Cows’  milk  may  have  a  high  bacterial  content  and  yet  not  cause 
diarrhoea.  Some  preserved  milks,  although  containing  comparatively 
few  bacteria,  are  a  frequentcau.se  of  the  ailment.  The  infection  which 
leads  to  diarrhoea  usually  originates  in  the  district  in  which  the  food  is 
pi-epared,  and  is  usually  derived  from  the  excrements  of  people 
suffering  from  diarrhoea.  House  flies  are  regarded  as  the  most 
important  carriers  of  the  infection  from  the  fieces  to  the  food. 

W.  D.  H. 

Uric  Acid  Metabolism.  Marco  Almagia  ( Beitr .  chem.  Physiol. 
Path  ,  1905,  7,  459 — 462).  Wilhelm  Pfeiffer  ( ibid .,  463 — 465). 
Marco  Almagia  (ibid.,  466—472).  The  Occurrence  of  Glyoxylic 
Acid  in  Urine.  Byokichi  Inada  (ibid.,  473 — 478). — The  first  paper 
of  the  series  confirms  the  statements  of  Wiener  and  Schittenhelm  that 
many  of  the  mammalian  tissues  have  the  power  of  destroying  uric  acid 
and  gives  details  as  to  the  extent  of  this  action.  The  second  deals  more 
fully  with  the  kidneys,  where  the  power  is  very  great,  but  greater  in 
man  and  herbivora  than  in  the  dog.  The  third  shows  that  cartilage 
has  the  property  of  being  able  to  absorb  solutions  of  urates  and  th~n 
deposit  them  in  crystalline  form  ;  this  is  of  importance  in  view  of  gouty 
deposits.  The  last  shows  that  glyoxylic  acid,  one  of  the  decomposition 
products  of  uric  acid,  occurs  in  the  urine.  In  herbivora  fed  on  hay, 
the  acid  is  also  present,  and  is  derived  from  the  aromatic  substances 
in  the  food.  W.  D.  H. 

Excretion  of  Amino-acids  in  Gout  and  Leucaemia.  A. 
Lipstein  (Beitr.  diem.  Physiol.  Path.,  1905,  7,  527 — 530). — In  gout 
and  myelogenic  leucajrnia,  the  amount  of  amino-acids  in  the  urine 
varies  within  norm  il  limits.  W.  D.  H. 

Solubility  of  Uric  Acid  in  Blood  Serum.  Alonzo  E.  Taylor  (J. 
Biol.  Chem.  New  York,  1906,  1,  177 — 185). — From  experiments  with 
blood  serum,  the  conclusion  is  drawn  that  the  solvent  power  of  blood 
for  uric  acid  is  about  forty  times  that  of  water.  This  includes  the 
amount  held  in  solution  by  the  water  of  the  serum,  that  held  by 
adsorption  by  the  colloids,  aud  that  held  in  some  complex  combination. 
The  second  quantity  is  not  inconsiderable,  since  a  solution  of  neutral 
globulin  in  water  will  hold  about  five  times  the  amount  soluble  in  the 
same  volume  of  water.  But  the  largest  quantity  of  the  three  is  the 
last ;  in  the  complex  combination  referred  to,  the  uric  acid  figures  in 
all  probability  in  the  molecule.  Some  of  the  bearings  of  these 
observations  on  the  pathology  of  gout  are  pointed  out.  W.  D.  H. 

Lipaemia  and  Diabetes.  H.  G.  Twiney  and  Leonard  S. 
Dudgeon  (J.  Path.  Bad.,  1906,  11,  50 — 58). — A  case  of  diabetes 
associated  with  lipaemia  is  described  in  full  together  with  the  autopsy. 
The  lipsemia  was  first  recognised  during  life  by  the  ophthalmoscopic 
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examination  of  the  retinal  blood-vessels.  There  was,  however,  no 
interference  with  vision.  Osmic  acid  staining  of  the  fat  granules  was 
unsatisfactory  possibly  because  their  envelopes  hinder  its  action. 
Good  results  were  obtained  by  the  use  of  Scharlach  R.  and  Sudan  III. 

W.  D.  H. 

Typhoid  and  Paratyphoid  Bacteria  and  Sera.  A.  E.  Boycott 
(J.  Hygiene ,  1906,  0,  33 — 73). — Bacillus  paratyphosus  produces  a 
typhoid-like  illness.  The  diagnosis  may  usually  be  made  from  the 
agglutinative  reactions  of  the  serum.  A  fluid  medium  containing 
dulcitol  is  of  great  assistance  in  the  isolation  of  the  organism. 

W.  D.  H. 

Concentration  of  Antitoxin  for  Therapeutic  Use.  Robert  B. 
Gibson  (J.  Biol.  Chem.  New  York,  1906,  1,  161 — 170). — The  method 
is  based  on  the  fact  that  a  saturated  solution  of  sodium  chloride 
will  dissolve  out  from  the  mixed  globulins  (precipitated  from  serum  by 
half-saturation  with  ammonium  sulphate)  the  globulin  which  is  anti¬ 
toxic.  The  material  so  obtained  is  very  potent,  and  is  used  in  the 
New  York  hospitals  with  excellent  results,  including  a  comparative 
freedom  from  serum  rashes.  W.  D.  H. 

Action  of  Chloral  Hydrate  on  the  Heart.  Erwin  Rohde  ( Chem . 
Centr.,  1905,  ii,  1544  ;  from  Centr.  Physiol.,  19,  503 — 504). — The 
experiments  were  performed  with  the  ventricle  apex  of  the  frog’s  heart 
treated  with  a  0  75  per  cent,  solution  of  chloral  hydrate.  The  refrac¬ 
tory  period  became  shorter  and  disappeared  ;  the  “all  or  nothing  ”  law 
no  longer  held,  the  amount  of  contraction  being  proportional  to  the 
strength  of  the  stimulus,  and  rhythmic  replies  to  continuous  stimula¬ 
tion  were  no  longer  obtained.  These  appearances  were  also  obtained 
with  an  atropinised  heart,  and  inhibitory  phenomena  were  thereby 
excluded.  By  the  use  of  poisons,  it  is  therefore  possible  to  abolish  the 
main  characteristics  of  heart  muscle,  and  make  it  behave  like  an 
ordinary  muscle.  W.  D.  H. 

Behaviour  of  Amino-acid  administered  to  Animals.  Max 

Plaut  and  Heinrich  Reese  ( Beitr .  chem.  Physiol.  Path.,  1905,  7, 
425 — 432). — After  feeding  dogs  and  men  on  alanine  it  is  possible  to 
obtain  much  more  of  that  amino-acid  from  the  urine  than  can  be 
obtained  by  Embden  and  Reese’s  method  (see  this  vol.,  ii,  108) 
under  normal  conditions.  W.  D.  H. 

Behaviour  of  Toluidines  in  the  Animal  Organism.  Hermann 
Hildebrandt  {Beitr.  chem.  Physiol.  Path.,  1905,  7,  433 — 437.  Compare 
Abstr.,  1903,  ii,  228).  —  When  dimethyl-p-toluidine  is  given  to  animals, 
the  same  products  are  found  in  the  urine  as  when  p-dimethylamino- 
benzaldehyde  is  used  (Jaffe,  Abstr.,  1905,  ii,  186). 

The  introduction  of  methyl  groups  into  the  amino-radicle  of  p-amino- 
benzoic  acid  considerably  lessens  the  poisonous  nature  of  the  acid,  and 
so  similarly  with  p-toluidine.  The  least  active  compound  appears  to  be 
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the  trimethyl  compound  (p-benzobetaine,  C6H4<v_q  qJ^O,  Abstr., 

1904,  i,  235).  J.  J.  S. 

Decomposition  of  Acids  of  the  Propionic  Series  by  Physio¬ 
logical  Methods.  Riccardo  Luzzatto  ( Beitr .  chem.  Physiol.  Path., 

1905,  7,  456 — 457). — When  sodium  hydracrylate  (/?-hydix>xypro- 

pionate)  is  administered  to  dogs,  no  acids  soluble  in  ether  are  formed. 
With  sodium  /3-iodopropionate,  the  iodine  is  eliminated  as  iodide. 
Doses  of  1  gram  of  sodium  acrylate  have  toxic  effects,  and  kynuric 
acid  is  found  in  the  urine.  J.  J.  S. 

Action  of  Atropine  and  other  Alkaloids  on  the  Spontaneous 
Movements  of  Plain  Muscle.  G.  Beck  ( Chem .  Centr.,  1905,  ii, 
1545;  from  Centr.  Physiol.,  19,  497 — 502). —  The  spontaneous  move¬ 
ments  observed  in  a  ring  of  frog’s  stomach  do  not  always  disappear 
after  treatment  with  atropine  ;  after  removal  of  the  poison  by 
Ringer’s  solution,  spontaneous  movements  often  appear.  Strong 
solutions  of  atropine,  however,  act  injuriously  on  the  muscle.  One  per 
cent,  solutions  of  cocaine  abolish  the  movements.  opoCGdeine  and 
codeine  act  similarly.  After  treatment  with  a  1  per  cent,  solution  of 
morphine,  the  movements  may  reappear  after  a  long  time. 

W.  D.  H. 

Behaviour  of  Strychnine  in  Birds.  Hans  Molitoris  (Zeit. 
angew.  Chem.,  1905,  18,  1977 — 4978). — Strychnine  was  administered 
to  different  kinds  of  birds  either  by  the  mouth  or  subcutaneously. 
By  microchemical  examination  of  the  tissues,  it  is  possible  to  recognise 
0’00008  mg.,  Otto’s  colour  reaction  being  used.  The  quantity 
absorbed  necessary  to  cause  death  is  extraordinarily  small.  Absorption 
is  slow  from  the  digestive  canal.  Hens,  however,  as  was  previously 
known,  possess  a  high  degree  of  immunity  to  the  poison,  not  only  on 
account  of  the  slow  rate  of  absorption,  but  because  these  animals 
possess  the  power  of  destroying  what  is  absorbed.  W.  D.  H. 

Reaction  of  Cells  and  Nerve-endings  to  certain  Poisons. 
John  N.  Langley  ( J .  Physiol.,  1905,  33,  374 — 414). — Nicotine  causes 
prolonged  contraction  in  certain  muscles  of  the  fowl,  even  after  section 
of  their  nerves,  or  after  paralysis  is  produced  by  curare.  The  nicotine 
contraction  is  lessened  by  a  sufficient  dose  of  cm*are  ;  the  two  poisons 
are  antagonistic,  but  nicotine  is  the  more  powerful.  At  the  height  of 
nicotine  contraction,  a  galvanic  current  causes  partial  inhibition. 
Degeneration  of  the  motor  nerves  leaves  these  effects  unaltered,  but 
there  is  increased  responsiveness  to  nicotine,  and  the  action  of  curare 
is  less  marked.  As  the  axon  endings  are  destroyed,  the  drugs  must 
act  on  the  muscle  itself ;  but  as  the  muscle  responds  to  direct  stimula¬ 
tion,  the  poisons  cannot  act  directly  on  the  contractile  substance,  but 
on  other  substances  in  the  muscle  which  may  be  termed  receptive 
substances.  This  deduction  may  be  applied  to  other  cells,  and  the 
majority  of  poisons  ordinarily  supposed  to  act  on  nerve-endings  act  on 
the  receptive  substances  of  the  cells.  As  adrenaline  acts  on  receptive 
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substances,  it  is  probable  that  secretin,  iodothyrin,  and  other  internal 
secretions  also  act  on  receptive  substances,  although  the  cells  may  not 
be  connected  with  nerve  fibres. 

It  may  therefore  be  supposed  that  in  all  cells  two  constituents  at 
least  are  present  :  (1)  a  chief  substance  concerned  with  cell  function, 
and  (2)  receptive  substances  which  may  be  acted  on  by  chemical 
materials,  or  in  certain  cases  by  nervous  stimuli.  The  receptive 
substance  affects,  or  can  affect,  the  metabolism  of  the  chief  substance. 
A  cell  may  make  motor  or  inhibiting  receptive  substances  or  both, 
and  the  effect  of  a  nerve  impulse  depends  on  the  proportion  of  the  two 
kinds  of  receptive  substance  which  is  affected  by  the  impulse.  There 
are  many  other  speculations  arising  out  of  the  general  idea  pro¬ 
pounded.  W.  P.  H. 

Toxicity  of  Sea-water  for  Fresh  water  Animals.  C.  W. 

Wolfgang  Ostwald  ( Univ .  Calif.  Publ.  Physiology,  1905,  2, 
163 — 191.  Compare  Abstr.,  1905,  ii,  272). — Curves  of  the  toxicity  of 
sea-water  of  various  concentrations  up  to  52  per  cent,  were  constructed 
for  the  fresh-water  Gammarus.  The  females  are  less  resistant  than 
the  males.  The  effects  wrere  then  investigated  for  the  individual  salts 
alone  and  in  combinations  with  the  others.  Sodium  chloride  in  the 
concentration  in  which  it  is  contained  in  sea- water  is  much  more  toxic 
than  sea- water.  The  toxicity  of  this  salt  is  lowered  more  by  potassium 
chloride  than  by  any  other  salt.  Calcium  chloride  acts  similarly,  but 
less  strongly.  Magnesium  sulphate  acts  still  more  feebly,  and  has, 
further,  a  specific  influence  making  the  decline  of  the  curves  more 
gradual  for  all  solutions  which  contain  it.  Magnesium  chloride  increases 
the  toxicity  in  all  combinations  of  salts.  The  toxic  effects  do  not  fit 
in  with  any  physical  or  osmotic  theory,  but  are  specific  chemical  effects 
probably  of  the  nature  of  coagulation.  Certain  unknown  acids  are 
also  produced  by  the  animals  with  increasing  concentration  of  salts ; 
these  possibly  are  toxic  also.  W.  D.  H. 

Toxicity  of  Semen  and  Genital  Products.  Gustave  Loisel 
( Compt .  rend.,  1905,  141,  910 — 912). — The  substances  rejected  by 
both  ovaries  and  testis  contain  toxic  materials  ;  feeding  invalids  with 
eggs  should  therefore  be  undertaken  cautiously.  Extracts  of  sperm 
modify  growth  and  exaggerate  normal  oscillations  ;  injected  into  the 
veins,  death  may  be  the  result.  The  symptoms  vary  with  the  species 
of  animal,  the  sex,  and  the  stage  of  incubation.  W.  D.  H. 

Poisoning  as  the  Result  of  eating  the  Seeds  of  Phaseolus 
Lunatus.  A.  Robertson  and  A.  J.  Wynne  (Zeit.  anal.  Chem.,  1905, 
44,  735 — 741). — Four  persons  out  of  seven  who  had  made  a  meal  of 
cooked  Phaseolus  lunatus  (Kratok)  beans  died,  the  cause  of  death 
being  hydrocyanic  acid.  In  each  case,  hydrocyanic  acid  was  present  in 
the  intestines  and  urine,  but  could  not  be  detected  in  the  stomach,  the 
acidity  of  the  latter  hindering  the  decomposition  of  the  glucoside. 
Experiments  with  the  beans  themselves  showed  that  free  hydrocyanic 
acid  was  only  produced  in  the  pi-esence  of  alkali.  The  quantity  of 
hydrocyanic  acid  obtained  from  various  samples  of  the  beans  varied 
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from  nothing  in  the  white  variety  to  02  per  cent,  in  certain  dark- 
coloured  beans  examined.  Although  these  beans  may  be  used  for  food, 
it  will  be  seen  that  their  use  is  attended  by  great  danger  (compare 
Dunstan  and  Henry,  Abstr.,  1904,  ii,  71).  W.  P.  S. 

Precipitins  of  Snake  Antivenoms  and  Antisera.  Andrew 
Hunter  (</.  Physiol.,  1905,  33,  239 — 250.  Compare  Abstr.,  1905,  ii, 
539). — Specific  precipitins  are  produced  by  the  injection  of  snake 
venom.  These  have  no  action  on  snake  sera.  Snake  sera  also  lead  to 
the  appearance  of  specific  precipitins  which,  however,  also  precipitate 
the  corresponding  venoms.  There  is  no  constant  relation  between  the 
precipitating  power  and  antitoxic  value  of  an  antivenom.  Similarly, 
the  amount  of  toxic  substance  in  a  venom  bears  no  proportion  to  its 
content  in  precipitable  substances.  Consequently  the  precipitin- 
producing  substances  are  not  the  toxins,  or  at  any  rate  not  the  whole 
of  the  toxins ;  they  are  probably  merely  the  coagulable  proteids  of  the 
venom.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Behaviour  of  Aerobic  Organisms  towards  Complete  With¬ 
drawal  of  Oxygen.  Walther  Willimsky  {Arch.  Hygiene,  1905,  54, 
375 — 385). — Aerobic  organisms  live  with  minimal  traces  of  oxygen, 
and  flourish  better  the  more  slowly  the  oxygen  is  withdrawn.  If  the 
oxygen  is  entirely  removed,  they,  however,  die,  and  the  more  suddenly 
the  oxygen  is  removed  the  more  rapid  is  the  death.  W.  D.  H. 

Liquefaction  of  Gelatin  by  Bacillus  Cloacae.  A.  MacConkey 
{J.  Hygiene,  1906,  6,  23 — 32). — Bacillus  cloacae  liquefies  gelatin  very 
slowly,  sometimes  taking  a  month  or  more  to  do  so.  By  appropriate 
methods,  it  is  shown  that  the  time  may  be  shortened  to  a  week,  and  so 
delay  and  inconvenience  can  be  avoided.  W.  D.  H. 

Oxidation  of  Hydrogen  and  Methane  by  Micro-organisms. 

Hermann  Kaserer  {Centr.  Baht.  Par.,  1905,  ii,  15,  573 — 576;  from 
Zeit.  Landvj.  Versuchswes.  Oesterr.,  1905,  8,  789). — Bacteria  are  present 
in  soils  which,  in  absence  of  light,  assimilate  carbon  dioxide  and  at  the 
same  time,  in  presence  of  oxygen,  oxidise  hydrogen.  Methane  is 
utilised  by  soil  organisms  as  a  source  of  carbon.  This  explains  why 
there  is  no  accumulation  of  methane  in  the  atmosphere  (compare 
Sohngen,  this  vol.,  ii,  42).  The  presence  of  hydrogen  and  methane 
hinders  the  production  of  nitrites  from  ammonium  salts.  With 
abundant  aeration,  oxidation  of  hydrogen  and  nitrification  may  go  on 
simultaneously,  but  with  deficient  aeration,  nitrification  only  commences 
when  the  hydrogen  is  oxidised  (compare  van  Iterson,  Centr.  Baht.  Par.. 
1904,  ii,  11,  692).  N.  H.  J,  M. 
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Utilisation  of  Atmospheric  Nitrogen  by  Micro-organisms. 

R.  Thiele  ( Landw .  Versuchs-Stat.,  1905,  63,  161 — 238). — Whilst 
there  is  no  doubt  that  the  Azotobcccter  has  the  power  of  fixing 
elementary  nitrogen,  it  is  questionable  whether  this  property  is 
specifically  inherent,  and  it  is  possible  that  it  may  even  be  lost  under 
normal  conditions.  In  any  case  it  must  be  assumed  that  fixation  is  less 
in  soils  where  the  optimum  temperature  is  only  occasionally  reached. 
It  will,  however,  be  impossible  to  ascertain  how  the  organism  behaves 
under  natural  soil  conditions  until  more  exact  methods  are  devised  for 
determining  very  small  variations  in  the  amounts  of  nitrogen  in  soils. 

N.  H.  J.  M. 

Intensive  Nitrification.  Achille  Muntz  and  E.  Laine  ( Compt . 
rend.,  1905,  141,  861 — 867). — The  object  of  the  experiments  was  to 
obtain  a  process  for  the  production  of  nitrates  sufficiently  rapid  for  the 
needs  of  the  country  in  time  of  war. 

As  a  medium  for  nitrifying  organisms,  it  was  found  that  animal 
charcoal  is  far  better  than  cinders,  and  that  ten  square  decimeters  gave, 
with  a  solution  of  0'75  per  cent,  of  ammonium  sulphate,  8T  grams  of 
sodium  nitrate  per  day.  With  stronger  solutions,  nitrification  is  less 
active.  The  difficulty  is  the  evaporation  of  the  large  amounts  of 
water,  but  this  may  be  diminished  by  adding  fresh  ammonium  salts  to 
the  nitrified  solution  until  the  nitrate  begins  to  interfere  with  the 
process. 

Experiments  with  soil  to  which  0-2  per  cent,  of  ammonium  sulphate 
was  added  produced  nitrates  at  the  rate  of  350  grams  per  cubic  metre 
per  day,  corresponding  with  1750  kilos,  of  sodium  nitrate  per  hectare  in 
a  bed  0’5  metre  thick.  Another  soil,  consisting  of  leaves,  farmyard 
manure,  and  soil,  yielded  nearly  twice  as  much  nitrate.  The  limits  to 
which  nitrates  may  accumulate  vary  with  different  soils.  Some 
light  soils  became  sticky  like  clay  ;  in  others,  nitrification  continued 
until  the  chalk  was  exhausted.  The  highest  amounts  reached  at 
present  were  2-7  and  3-3  per  cent,  of  sodium  nitrate  in  the  soil,  whilst 
the  water  in  the  soil  contained  from  55  to  157  grams  per  litre. 

N.  H.  J.  M. 

Probable  Existence  of  Emulsin  in  Yeast.  Thomas  A.  Henry 
and  Samuel  J.  M.  Auld  ( Proc .  Roy.  Soc.,  1905,  76  B,  568 — 580).— 
When  ordinary  pressed  yeast  is  added  to  an  aqueous  solution  of 
amygdalin  and  the  mixture  kept  for  some  time  at  40°,  the  glucoside 
undergoes  hydrolysis  into  hydrogen  cyanide,  benzaldehyde,  and 
dextrose,  the  latter  immediately  undergoing  alcoholic  fermentation 
under  the  influence  of  zymase.  In  most  of  the  experiments,  the  action 
ceases  when  about  70  per  cent,  of  the  amygdalin  has  been  hydrolysed. 
Yeast  juice  (Buchner’s  zymase)  and  “  zymin  ”  bring  about  the  same 
result ;  the  latter  is  much  less  active  than  ordinary  yeast.  The 
hydrolytic  action  of  yeast  juice  is  not  much  affected  by  hydrogen 
cyanide  and  diminishes  only  very  slowly  on  keeping,  in  both  of  which 
respects  it  differs  from  the  behaviour  of  zymase.  The  action  in 
question  is  not  due  to  invertin,  since  it  has  been  found,  in  agree¬ 
ment  with  Fischer  (compare  Abstr.,  1895,  i,  6,  553),  that  the  latter 
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enzyme  only  partially  hydrolyses  amygdalin  to  mandelonitrile-glucoside 
and  dextrose. 

The  authors  consider  that  the  results  obtained  are  due  to  the 
presence  of  einulsin  in  yeast,  and  adduce  in  support  of  their  conclusion 
the  facts  that  yeast  induces  the  hydrolysis  of  salicin  and  arbutin,  but 
not  of  sinalbin  or  digitalin ;  its  activity  is  not  affected  by  antiseptics, 
but  is  destroyed  by  small  amounts  of  acids  or  alkalis ;  it  is  most  active 
at  40°,  and  loses  its  activity  on  heating  to  70°,  in  all  of  which  respects, 
as  well  as  in  its  action  on  amygdalin,  it  behaves  exactly  like  emulsin. 

G.  S. 

Influence  of  Temperature  on  the  Rate  of  Development  of 
Organisms.  Reginald  O.  Herzog  {Zeit.  Elektrochem.,  1905,  11, 
820 — 822). — The  rule  that  a  rise  of  temperature  of  10°  increases  Ihe 
velocity  of  a  chemical  reaction  to  two  or  three  times  its  original  value 
is  shown  to  hold  for  the  rate  of  formation  of  the  ascospores  of  yeast, 
for  the  time  required  to  double  the  number  of  yeast  cells,  for  the 
time  of  germination  of  the  seeds  of  several  plants,  and  for  the  time  of 
development  of  the  eggs  of  fish.  The  rule  only  holds  within  compara¬ 
tively  narrow  limits  of  temperature  (compare  Abegg,  this  vol.,  ii,  95). 

T.  E. 

Influence  of  Electrodes  on  Germinating  Seeds.  H.  Micheels 
and  P.  de  Heen  ( Bull .  Acad.  roy.  Belg.,  1905,  394 — 399). — Wheat 
grain  was  germinated  in  a  series  of  vessels  containing  the  same 
nutritive  solution  and  subjected  to  the  same  electric  current  (from 
twelve  Daniell  elements),  but  with  different  electrodes. 

The  action  of  polarity  is  distinct  from  that  resulting  from  the 
nature  of  the  electrode.  When  aluminium  and  gold  are  employed 
together  as  electrodes,  the  greatest  length  of  root  is  obtained  on  the 
aluminium  side ;  when  aluminium  forms  the  cathode,  the  average 
weight  of  the  neighbouring  germinations  is  much  greater  thau  that  of 
the  germinations  near  the  gold  anode,  whilst  when  the  electrodes  are 
reversed  the  weights  produced  are  about  the  same.  As  regards 
aluminium,  therefore,  the  nature  of  the  electrode  is  of  more  influence 
than  its  polarity.  Further  experiments  in  which  the  effect  of  the 
latter  was  eliminated  showed  that  it  is  towards  the  cathode  that  the 
development  of  roots  is  most  marked.  N.  H,  J.  M. 

Comparison  of  the  Actions  of  Aluminium,  Zinc,  and  Carbon 
Electrodes  on  Germination.  H.  Micheels  and  P.  de  Heen  {Bull. 
Acad.  roy.  Belg.,  1905,  400 — 402). — The  gi'eatest  effect  was  produced 
with  aluminium  electrodes,  but  zinc,  although  less  favourable  than 
aluminium,  has  a  distinct  action  on  germination.  N.  H.  J.  M. 

Action  of  Colloidal  Solutions  of  Tin  on  Germinating  Seeds. 

H.  Micheels  and.  P.  de  Heen  {Bull.  Acad.  roy.  Belg.,  1905, 
310 — 318). — Colloidal  solutions  of  tin  stimulate  the  germination  of 
wheat  and  oats,  &c.,  and  considerably  increase  the  growth  of  roots. 
Similar  solutions  which  have  been  twice  filtered  and  contain  only 
0  0075  gram  of  solid  ma'ter  per  litre  have  much  the  same  effect. 
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The  action  is  diminished  by  an  electric  current  or  by  addition  of  some 
substance  which  causes  flocculation. 

The  stimulating  effect  is  attributed  to  the  uniform  liberation  of 
energy  in  all  directions  by  the  suspended  particles  resulting  from  the 
absence  of  ionic  equilibrium.  According  to  the  nature  of  the 
suspended  substance,  its  influence  will  be  favourable  or  unfavourable  to 
the  organism.  N.  H.  J.  M. 

Development  of  Amylase  during  Germination.  Jean 
Effront  ( Compt .  rend.,  1905,  141,  626 — 628). — The  saccharifying 
power  of  seeds  increases  irregularly  as  germination  proceeds  until  a 
maximum  is  reached,  after  which  it  diminishes.  The  liquefying  power 
increases  more  slowly  but  more  regularly,  and  after  the  maximum  is 
reached  remains  the  same  for  some  time. 

Malt  which  has  been  prepared  in  darkness  and  then  exposed  to 
sunlight  retains  its  liquefying  power  a  long  time,  but  loses  its 
saccharifying  power. 

Phosphates  and  0-05  per  cent,  copper  sulphate  are  favourable  to 
germination.  Ammonium  chloride  increases  the  liquefying  power  and 
xylene  (1  c.c.  per  litre)  increases  both  the  liquefying  and  saccharifying 
power.  Bleaching  powder  in  presence  of  alkali  is  favourable  to 
germination,  but  hinders  the  formation  of  diastase  ;  in  absence  of 
alkali,  it  increases  both  the  power  of  germination  and  the  amylase. 

N.  H.  J.  M. 

Development  of  Green  Plants  grown  without  Carbon 
Dioxide  in  Artificial  Soil  containing  Amides.  Jules  Lefkvre 
(Compt.  rend.,  1905,  141,  664 — 665,  1035 — 1036). — Three  pots 
(A,  B ,  and  G),  containing  sand  and  mineral  food,  two  of  them  (A  and  C) 
with  an  amide  as  well,  were  exposed  to  the  air  for  some  weeks  and 
watered  with  ordinary  water.  Basil  was  sown  in  two  pots  (A  and  B), 
and  when  the  plants  were  4  cm.  high  the  three  pots  were  placed 
under  bell-jars  with  baryta. 

There  was  a  slight  liberation  of  carbon  dioxide  from  pots  A  and  B 
which  was  without  effect  on  the  plants  in  B.  In  pot  A,  which 
contained  an  amide,  the  plants  developed  rapidly. 

The  results  also  show  that  the  carbon  dioxide  of  the  soil  is  not 
absorbed  by  the  roots,  or,  if  so  absorbed,  is  not  utilised. 

The  second  paper  describes  experiments  with  Lepidium  sativum. 
In  absence  of  light  and  carbon  dioxide,  the  plants  failed  completely  in 
artificial  soil  containing  amides.  In  presence  of  light,  the  plants, 
under  otherwise  similar  conditions,  doubled  their  weight  in  seven  days. 

N.  H.  J.  M. 

Increase  in  the  Dry  Weight  of  Green  Plants  grown  in  Light, 
without  Carbon  Dioxide  in  Artificial  Soil  containing  Amides. 

Jules  Lefevre  (Compt.  rend.,  1905,  141,  834 — 836). — Experiments 
with  cress  and  basil  showed  that  the  dry  matter  of  the  plants  rapidly 
increased  in  presence  of  an  amide,  but  without  carbon  dioxide.  The 
growth  is  normal  and  not  a  mere  watery  shoot  (compare  preceding 
abstract),  .N.  H.  J.  M. 
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Structure  of  Plants  developed  in  Presence  of  Light,  without 
Carbon  Dioxide  and  with  Organic  Substances.  Molliarp 
(Compt.  rend.,  1906,  142,  49 — 52). — Plants  grown  in  a  confined  space 
without  carbon  dioxide,  but  with  organic  nutrient,  acquire  a  structure 
similar  to  that  of  underground  organs.  Sometimes  tissues  are  formed 
with  multinucleate  cells,  as  in  the  case  of  certain  galls.  1ST.  H.  J.  M. 

Influence  of  Light  of  Various  Kinds  on  the  Migration  of  the 
Proteids  in  Wheat  Grain.  J.  Dumont  (Compt.  rend.,  1905,  141, 
686 — 688). — The  wheat  was  enclosed  in  boxes  with  sides  and  top  of 
coloured  glass.  Accumulation  of  nitrogen  in  the  grain  was  greatest 
under  the  influence  of  brown  (“  bistre  fonce  ’’)  light,  then  green,  blue, 
and  red.  The  most  favourable  kind  of  light  is,  therefore,  that  which 
interferes  least  with  the  functions  of  the  chlorophyll. 

X.  H.  J.  M. 

Insoluble  Alkaline  Compounds  in  Living  Vegetable  Tissues. 

Marcellin  Berthelot  (Compt.  rend.,  1905,  141,  793 — 802). — The 
insoluble  organic  matter  of  Festuca  contains  small  amounts  of  potass¬ 
ium  as  well  as  calcium,  aluminium,  phosphoric  acid,  and  silica,  &c. 
When  digested  with  solutions  of  potassium  acetate,  the  insoluble 
organic  matter  fixes  a  certain  amount  of  potassium,  and  at  the  same 
time  liberates  calcium ;  with  solutions  of  calcium  acetate,  there  is 
fixation  of  calcium  and  liberation  of  potassium.  Chlorides  of  potass¬ 
ium  and  calcium  have  scarcely  any  effect.  Wood  charcoal  contains 
potassium  compounds  insoluble  even  in  dilute  hydr  ochloric  acid.  It 
has  the  power  of  fixing  potassium  or  calcium  when  digested  with 
potassium  or  calcium  acetate. 

The  results  indicate  that  some  analogy  exists  between  the  insoluble 
and  polymerised  acids  of  fresh  plants,  of  humic  substances,  and  of  their 
mineral  products.  X.  H.  J.  M. 

Insoluble  Potassium  Compounds  in  Humic  Matters.  Mar¬ 
cellin  Berthelot  (Compt.  rend.,  1905,  141,  1182 — 1187). — Wood 
charcoal  (60  grams)  treated  with  1  per  cent,  hydrochloric  acid  (600  c.c.) 
at  100°  and  washed  with  10 — 12  litres  of  water  retained  5 — 6  per 
cent,  of  its  total  potassium  and  5  per  cent,  of  its  calcium,  which  are 
present  as  organic  compounds,  the  amounts  of  silica,  iron,  and  alumina 
present  being  too  small  to  account  for  their  retention.  When  the 
charcoal,  treated  as  described,  was  digested  with  dilute  solutions  of 
potassium  acetate,  the  amounts  of  potassium  and  calcium  remained  the 
same ;  whilst  with  calcium  acetate  the  calcium  remained  the  same  and 
the  potassium  slightly  diminished.  X.  H.  J.  M. 

Distribution  of  Manganese  in  the  Different  Parts  of  Lupinus 
Albus.  Xapoleone  Passerini  (Bol.  1st.  Agrar.  Sccmdicci,  1905, 
[ii],  6,  3 — 14). — The  soil  in  which  the  plants  were  grown  contained, 
when  dried  at  100°,  0’068  per  cent,  of  manganese.  The  different  parts 
of  the  plants,  dried  at  100°,  contained  the  following  amounts  of  crude 
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ash.  The  results  relating  to  manganese  are  given  as  percentages  in 
the  ash. 

Legumes. 


Leaves.  (1.)  (2.)  Stems.  Branches.  Seeds.  Roots.  Nodules. 

Ash  .  8-267  3-726  3'280  2*286  2*021  2*102  3*910  10-400 

Mn203  ...  12-436  7'OSO  5'927  4’580  4-231  2*190  1*536  0*377 


The  legumes  from  the  middle  (1)  of  the  plant  were  separated  from 
those  at  the  ends  (2),  and  the  upper  portions  of  the  stems  were 
included  with  the  branches. 

Pot  experiments  are  described  in  which  lupins  were  grown  in  sand 
containing  0-0002  per  cent,  of  manganese,  both  without  further  addition 
of  manganese  and  with  addition  of  manganese  carbonate.  The  yield 
of  fresh  produce  was  about  the  same  in  both  cases.  The  dry  matter  of 
the  plants  without  manganese  carbonate  contained  0-0095  per  cent,  of 
Mn,  those  with  manganese  0-0636  per  cent.  N.  H.  J.  M. 

Juglone  [Hydroxynaphthaquinone].  Brissemoret  and  R. 
Combes  ( Compt .  rend.,  1905,  141,  838 — 840). — Most  plants  of  the 
order  Juglandacew  contain  hydroxynaphthaquinone,  to  which  the 
physiological  properties  of  walnuts  are  in  part  due  (compare  Bernthsen 
and  Semper,  Abstr.,  1885,  546,  and  Mylius,  ibid.,  803). 

N.  H.  J.  M. 

Formation  and  Quantitative  Variations  of  the  Cyanogenetic 
Principle  of  Sambucus  Nigra.  L.  Guignard  {Compt.  rend.,  1905, 
141,  1193 — 1201.  Compare  Abstr.,  1905,  ii,  604). — The  amount  of 
cyanogenetic  glucoside  in  the  leaves  of  Sambucus  nigra  diminishes  only 
slightly  with  the  age.  At  the  end  of  the  vegetative  period,  the  gluco¬ 
side  does  not  migrate  to  the  stems,  but  remains  in  the  leaves  until  they 
fall  off.  N.  H.  J.  M. 

Brown  Pigment  of  Phaeophyceae  and  Diatoms.  Hans  Molisch 
[Chem.  Centr.,  1905,  ii,  1607  ;  from  Bot.  Zeit.,  1905,  i,  132 — 144). — 
The  assumption  that  the  brown  colour  of  living  chromatophores  depends 
in  the  case  of  the  brown  algae  (phaeophyceae)  on  the  presence  of  the  brown 
pigment,  phycophaein,  which  masks  the  green  colour  of  the  chlorophyll,  is 
incorrect.  The  phycophaein,  which  may  be  isolated  by  boiling  the 
algae,  is  not  contained  in  the  living  cell,  but  is  only  formed  from  a 
chromogen  after  the  death  of  the  organism.  A  “  brown  chlorophyll  ”  or 
phaeophyll  is  contained  in  the  living  chromatophore,  and  the  rapid  change 
to  green  which  takes  place  when  the  algae  are  exposed  to  hot  air  or 
placed  in  hot  water,  alcohol,  or  ocher  liquids  is  caused  by  the  conver¬ 
sion  of  this  substance  into  ordinary  chlorophyll.  The  diatoms  behave  in 
a  similar  manner  and  the  living  chromoplasts  of  the  orchid  Neottia  nidus 
avis  also  contain  a  brown  pigment  which  is  rapidly  converted  into  chloro¬ 
phyll  on  the  death  of  the  plant.  The  solution  of  crude  chlorophyll 
prepared  by  extracting  the  phaeophyceae  or  diatoms  with  absolute  alcohol 
not  only  contains  chlorophyll  and  carotin,  but  a  new  compound, 
leucocyanin,  which,  when  treated  with  very  dilute  hydrochloric  acid, 
yields  a  bluish-green  pigment,  plxaeocyanin.  E.  W.  W. 
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Emulsin ;  General  Existence  of  the  Ferment  in  Orchids. 
Leon  Guignard  ( Gompt .  rend.,  1905,  141,  637 — 644). — -Emulsin  was 
found  in  the  roots  of  every  variety  of  orchid  examined,  both 
indigenous  and  exotic ;  it  was  not  always  detected  in  the  tubers, 
stems,  and  leaves,  and,  when  present,  was  in  much  smaller  quantity 
than  in  the  roots.  The  amounts  of  hydrogen  cyanide  produced  by 
30  grams  of  substance  and  0-2  gram  of  amygdalin  in  the  case  of  (1) 
Goodyera  repens  and  (2)  Epipnctis  latifolia  were  as  follows  :  Roots, 
(1)  0-0064,  (2)  0-0045  ;  stems,  (1)  0-0021,  (2)  0-0010 ;  and  leaves,  (1) 
0-0011,  (2)  0-0031. 

In  the  case  of  exotic  orchids,  the  roots  (30  grams)  of  eight  varieties 
yielded  amounts  of  hydrogen  cyanide  varying  from  0-001  gram 
( Stanhopeci  tigrina )  to  0  009  gram  ( Cypripedium  hirsutissimum ). 

N.  IT.  J.  M. 

Composition  of  the  Dried  Grapes  used  in  the  Preparation 
of  Tokay  Wine.  Ludwig  Kramsky  (Zeit.  Nahr.  Genussm.,  1905, 
10,  671 — 686). — The  following  results  were  obtained  by  the  analysis 
of  samples  of  the  dried  grapes  from  vines  grown  on  the  Hegyalya 
hills,  and  employed  in  the  preparation  of  Tokay:  water,  39-42;  total 
sugar  (as  invert  sugar),  30-28;  dextrose,  19  47;  leevulose,  7-42;  total 
acid  (as  tartaric),  P66;  total  tartaric  acid,  1"46;  free  tartaric  acid, 
none;  potassium  hydrogen  tartrate,  P83  ;  malic  acid,  0-78  ;  tannin, 
0'02;  total  nitrogen  (organic),  0-13;  ash,  1-12;  phosphoric  oxide, 
0-10  per  cent. 

These  dried  grapes  differ  from  raisins  and  similar  fruits  in  several 
particulars.  They  contain  about  2  5  times  as  much  dextrose  as 
Isevulose,  whilst  in  raisins  the  greater  half  of  the  total  sugars  is 
lsevulose.  Raisins  contain  only  traces  of  malic  acid,  and  to  the 
presence  of  an  appreciable  amount  of  this  acid  in  the  Tokay  grapes  is 
attributed  the  characteristic  bouquet  of  Tokay  wine.  The  Tokay  grapes 
are  not  dried  so  much  as  are  raisins,  sultanas,  &c.  W.  P.  S. 

Bacteriological  and  Chemical  Studies  of  Soils  from  the 
Experimental  Fields.  Ferdinand  Wohltmann,  H.  Fischer,  and 
Ph.  Schneider  ( Bied .  Centr.,  1905,  34,  805 — 807 ;  from  J. 
Landw.,  1904,  52,  97). — The  power  of  decomposing  nitrogenous 
substances  is  increased  in  soils  by  manuring  with  lime  and  still  more 
by  complete  mineral  manure,  whilst  ammonium  sulphate  has  the 
opposite  effect.  Under  natural  conditions,  the  decomposition  will  vary 
according  to  temperature,  &c.,  and  in  practice  is  not  merely  a  question 
of  decomposing  nitrogen  compounds,  the  nature  of  the  decomposition 
being  of  importance. 

is  itrifi cation  is  favoured  by  lime  and  magnesia  ;  it  was  least  active  on 
the  plots  receiving  phosphoric  acid,  potassium,  and  ammonium  sulphate. 
Denitrification  is  also  assisted  by  lime.  N.  H.  J.  M. 

Effect  of  Plant  Growth  and  of  Manures  on  the  Retention  of 
Bases  by  the  Soil.  Alfred  D.  Hall  and  Norman  H.  J.  Miller 
( Proc .  Roy.  Soc.,  1905,  B,  77,  1 — 32). — The  Rothamsted  soils  generally 
contain  about  3  per  cent,  o  calcium  carbonate,  nearly  all  of  which  is 
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due  to  former  applications  of  chalk.  Determinations  made  in  numerous 
samples  from  different  plots  of  Broadbalk,  Agdell,  and  Hoos  Fields, 
taken  at  different  dates  from  1856  to  the  present  time,  show  that  the 
soils  of  the  unmanured  plots  lose  in  drainage  on  the  average  about 
1000  lbs.  of  calcium  carbonate  per  acre  per  annum.*  This  agrees 
closely  with  results  derived  from  analyses  of  field  drainage  by  Creydt, 
von  Seelhorst,  and  Wilms  (Abstr.,  1902,  ii,  45  ;  compare  Yoelcker, 
this  Journal,  1871,  24,  276  ;  and  Miller,  Proc.,  1902,  18,  89). 

The  loss  of  calcium  carbonate  is  increased  when  ammonium  salts  are 
employed  by  an  amount  equivalent  to  the  acid  of  the  manure.  Sodium 
nitrate  and  farmyard  manure  diminish  the  loss. 

Analyses  of  wheat  plants  grown  in  water-culture  and  of  the  solu¬ 
tions  themselves  showed  that  the  plants  take  up  an  excess  of  acid 
from  the  salts  supplied,  leaving  behind  a  corresponding  excess  of  base. 
This  explains  how  it  is  that,  despite  losses  by  nitrification,  soils  which 
contain  only  minute  amounts  of  calcium  carbonate  (examples  of  such 
soils  are  given)  are  able  to  maintain  a  neutral  condition  (compare 
Lawes  and  Gilbert,  Jour.  Roy.  Agric.  Soc.  Eng.,  1894,  55,  640  ; 
Warington,  Abstr.,  1900,  ii,  570).  The  experiments  also  furnished 
evidence  that  the  roots  of  the  plants  did  not  excrete  any  organic  acid 
or  other  organic  matter  (compare  Czapek,  Jalirb.  Wiss.  Bot.,  29,  321  ; 
Kossowitsch,  Abstr.,  1903,  ii,  234). 

Finally  it  is  shown  that  calcium  oxalate  and  other  organic  salts  are 
converted  into  carbonate  by  soil  organisms  (Smoeger,  Abstr.,  1879, 
737).  N.  H.  J.  M. 

Behaviour  of  “  Soluble  ”  Phosphoric  Acid  and  its  Move¬ 
ments  in  the  Soil.  Wilhelm  Hoffmeister  {Bied.  Centr.,  1905,  34, 
817 — 820.  Compare  Abstr.,  1898,  ii,  538). — The  diminution  in  the 
soluble  phosphoric  acid  of  soils  seems  to  be  only  due  to  assimilation  by 
plants  and  not  to  conversion  into  insoluble  forms. 

[Notwithstanding  the  withdrawal  of  phosphoric  acid  from  the  sub¬ 
soil,  the  relative  amount  of  soluble  phosphoric  acid  increases  down¬ 
wards,  indicating  a  downward  movement  of  phosphoric  acid  in  the 
soil. 

Different  varieties  of  peat  which  in  their  natural  condition  did  not 
contain  determinable  amounts  of  phosphoric  acid  soluble  in  ammonium 
humate  yielded  0-006  to  0-061  per  cent,  when  heated  at  160°. 

N.  H.  J.  M. 

Manurial  Questions.  Paul  Wagner  {Bied.  Centr.,  1905,  34, 
809 — 813  ;  from  Diingungsfragen,  1904,  Heft.  6.  Compare  Abstr., 
1904,  ii,  768). — Experiments  with  barley,  oats,  rye,  and  potatoes 
showed  that  the  average  gain  with  sodium  nitrate  was  twice  that  pro¬ 
duced  by  ammonium  salts.  This  is  attributed  to  loss  of  ammonia  as 
carbonate.  The  most  suitable  soils  for  ammonium  salts  are  loams 
containing  moderate  amounts  of  calcium  carbonate,  and  it  may  perhaps 
be  desirable  to  plough  the  manure  in. 

Vices  should  be  manured  with  sodium  nitrate  in  addition  to  farm¬ 
yard  manure.  Potassium  and  phosphoric  acid  are  only  effective  when 
plenty  of  nitrogen  is  at  the  disposal  of  the  vines.  N.  H.  J.  M. 
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Nitrates  and  Nitrites  as  Manures,  Theophile  Schlcesing,  jun. 
(' Compt .  rend.,  1905,  141,  745 — 746). — Pot  experiments  witli  maize 
grown  in  soil  showed  that  calcium  and  sodium  nitrites  produced  the 
same  results  as  sodium  nitrate,  and  calcium  nitrate  prepared  by 
Birkeland  and  Eyde’s  process.  N.  H.  J.  M. 

Factors  which  affect  the  Manurial  Value  of  the  Phosphoric 
Acid  of  Bone  Meal.  Henrik  G.  Soderbaum  ( Lcmdw .  Versuchs- 
Stat.,  1905,  63,  247 — 262.  Compare  Abstr.,  1904,  ii,  79). — 
Ammonium  salts  and  organic  nitrogen  compounds  are  more  favour¬ 
able  than  sodium  nitrate  as  regards  the  utilisation  of  bone  meal. 
In  some  years,  according  to  the  season,  the  total  yield  was  doubled, 
and  the  yield  of  grain  (which  is  more  influenced  than  the  straw) 
trebled. 

Ammonium  salts,  as  compared  with  sodium  nitrate,  have  a  similar 
effect  when  employed  in  conjunction  with  Algeria  phosphate  and  with 
precipitated  tricalcium  phosphate,  but  not  with  superphosphate,  basic 
slag,  and  precipitated  dicalcium  phosphate. 

When  no  considerable  amounts  of  calcium  were  present,  bone 
meal  (with  ammonium  salts)  was  equal  to  superphosphate. 

N  H.  J.  M. 

Favourable  Employment  of  Manganese  as  Manure.  Gabriel 
Bertrand  {Compt.  rend.,  1905,  141,  1255 — 1257). — The  soil  on 
which  the  experiments  were  made  was  clayey  and  contained  0'057  per 
cent,  of  manganese  soluble  in  hydrochloric  acid  and  0  024  per  cent, 
soluble  in  boiling  acetic  acid.  Oats  were  grown  on  two  plots  of 
20  ares,  both  of  which  had  the  usual  manures  and  one  pure  man¬ 
ganese  sulphate  at  the  rate  of  50  kilos,  per  hectare. 

The  application  of  manganese  sulphate  resulted  in  a  gain  of  17 '4 
per  cent,  of  grain  and  of  26 '0  per  cent,  of  straw.  The  grain  produced 
under  the  influence  of  manganese  weighed  46-5  kilos,  per  hectolitre  as 
compared  with  44  kilos,  without  manganese.  The  grain  from  both 
plots  contained  the  same  amount  of  manganese  (0 '000004  per  cent.) 
(compare  Passerini,  this  vol.,  ii,  117).  N.  B.  J.  M. 
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Analytical  Chemistry. 


Methods  of  Refractometry.  F.  Lowe  (Zeit.  Elektrochem.,  1905, 
11,  829 — 831). — The  applications  of  the  refractometer  in  quantitative 
analysis  and  the  advantages  of  different  types  of  instrument  are 
discussed.  T.  E. 

Gas  Analysis  Apparatus.  John  S.  Haldane  (J.  ILjyiene ,  1906, 
6,  74 — 76). — A  simplification  of  the  author’s  earlier  form  of  apparatus 
is  described  and  figured.  W.  JD.  H. 
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Estimation  of  Acids  in  Waste  Gases.  F.  Henz  (Zeit.  angew. 
Chem.,  1905,  18,  2002). — The  apparatus,  which  somewhat  resembles  a 
German  tobacco-pipe,  is  half  filled  with  glass  beads,  and  25  c.c.  of  normal 
alkali  are  introduced.  By  means  of  a  large  earthenware  aspirator, 
100  litres  of  the  gas  are  drawn  through  the  apparatus.  The  solution 
is  now  transferred  to  a  beater  and  titrated  with  seminormal  acid, 
the  liquid  is  put  back  into  the  pipe,  re-emptied  into  the  beaker,  and 
again  titrated ;  this  operation  may  be  repeated  a  third  time.  The 
difference  between  the  titration  and  the  check  represents  the  acidity 
of  the  gas.  L.  de  K. 

Estimation  of  Hydrogen  Peroxide  in  Milk  and  the  Pre¬ 
servation  of  Milk  by  this  Substance.  Samuel  Amberg  (J.  Biol. 
Chem.  New  York ,  1906,  1,  219 — 228). — Hydrogen  peroxide  is 
described  as  an  “apparently  harmless”  preservative  for  milk.  It 
inhibits  the  growth  of  many  bacteria  without  destroying  them.  The 
colorimetric  method  with  titanium  peroxide  for  its  estimation  is 
recommended.  W.  D.  H. 

Analysis  of  Electrolytic  Chlorine.  Frederick  P.  Treadwell 
and  W.  A.  K.  Christie  (Zeit.  angew.  Chem.,  1905,  18,  1930 — 1934). — 
The  joint  amount  of  chlorine  and  carbon  dioxide  is  found  by  absorp¬ 
tion  with  a  5  per  cent,  solution  of  sodium  hydroxide,  and  the  hypo¬ 
chlorite  formed  is  estimated  by  titrating  with  Ar/10  arsenious  acid 
(Treadwell’s  process).  Owing,  however,  to  a  slight  formation  of 
chlorate,  the  results  are  about  0'7  per  cent,  too  low.  The  authors 
have  therefore  modified  this  method,  and  absorb  the  chlorine  in  a 
standardised  solution  of  potassium  dihydrogeu  arsenite,  thus  avoiding 
formation  of  chlorate.  The  carbon  dioxide  is  then  absorbed  by 
aqueous  potassium  hydroxide.  The  excess  of  arsenious  acid  is  titrated 
by  means  of  standard  iodine.  For  minute  details  and  illustrations 
of  the  apparatus,  the  original  paper  should  be  consulted.  L.  de  K. 

Estimation  of  Iodine  in  Aristols  [Iodised  Thymols].  H. 

Cormimbceuf  (Ann.  Chim.  anal.,  1905,  10,  453 — 454). — 0‘5  gram  of 
the  sample  is  intimately  mixed  with  3  grams  of  dry  sodium  carbonate 
and  heated  in  a  nickel  crucible  until  the  organic  matter  has  burnt 
off  j  the  heat  is  then  raised  until  the  mass  begins  to  melt.  When 
cold,  the  residue  is  dissolved  in  water,  and  to  the  filtrate  is  added  half 
its  bulk  of  ammonia.  The  iodine  is  now  precipitated  by  cautious 
addition  of  silver  nitrate  and  weighed  as  silver  iodide.  The  filtrate 
may  still  contain  chlorine,  as  this  often  occurs  in  considerable  quantity 
in  commercial  aristols  ;  this  may  be  precipitated  by  acidifying  the 
filtrate  with  nitric  acid  and  adding  more  silver  nitrate.  The  silver 
chloride  is  then  collected  and  weighed.  L.  de  K. 

Estimation  of  Oxygen  in  Copper.  Leonard  Arciibutt  (Analyst, 
1905,  30,  385 — 390). — Besults  of  many  estimations  are  given  showing 
that  the  oxygen  present  in  copper  is  completely  removed  by  heating 
the  sample  in  a  current  of  hydrogen  (Abstr.,  1900,  ii,  756),  and  that 
the  thickness  of  the  pieces  of  copper  taken  for  the  estimation  has 
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little,  if  any,  influence  on  the  results  obtained  if  the  heating  is  pro¬ 
longed  sufficiently.  Fine  turnings  and  sawings  yield  the  same  amount 
of  oxygen  as  0‘25  inch  cubes  of  the  same  sample.  In  some  of  the 
experiments,  the  copper  was  heated  to  a  red  heat,  and  in  others  to  as 
high  a  temperature  as  could  be  obtained,  but  the  author  does  not 
consider  that  the  actual  temperature  makes  much  difference.  A 
number  of  microphotographs  of  deoxidised  copper  are  also  given. 

W.  P.  S. 

Estimation  of  Ozone.  Frederick  P.  Treadwell  and  E.  Anneler 
( Zeit .  anorg.  Chem.,  1905,  48,  86 — 97.  Compare  Ladenburg  and 
Quasig,  Abstr.,  1901,  ii,  420  ;  Ladenburg,  Abstr.,  1903,  ii,  237). — 
The  authors  confirm  the  accuracy  of  Ladenburg’s  method  of  estimating 
ozone  ( loc .  cit. — absorption  in  neutral  potassium  iodide  solution, 
acidification,  and  titration  of  iodine  set  free  with  sodium  thiosulphate), 
but  find  that  still  better  results  are  obtained  if  the  ozone,  instead  of 
being  bubbled  through  the  iodide  solution,  is  collected  in  a  glass  bulb, 
into  which  the  iodide  solution  is  subsequently  introduced.  The  excess 
of  iodine  set  free  when  acid  solution  of  potassium  iodide  is  used  is  due 
to  the  formation  of  hydrogen  peroxide,  since  the  latter  substance  can 
be  detected  by  the  titanic  acid  test. 

Potassium  bromide  cannot  be  used  instead  of  the  iodide,  as  the 
results  both  in  acid  and  neutral  solution  are  too  low ;  the  arsenious 
acid  method  is  inconvenient,  and  does  not  give  accurate  results  when 
the  proportion  of  ozone  is  small.  The  sodium  hydrogen  sulphite 
method  (Ladenburg,  loc.  cit.)  is  also  inconvenient,  and  gives  rather 
too  high  results.  G.  S. 

Estimation  of  Sulphur  in  Petroleum  and  Bituminous 
Minerals.  Frederic  C.  Garrett  and  E.  L.  Lomax  ( J .  Soc.  Chem. 
Ind.,  1905,  24,  1212 — 1213).  —  From  0'7  to  1'5  gram  of  the  substance 
is  placed  in  a  small  platinum  crucible,  intimately  mixed  with  3  or 
4  grams  of  a  mixture  of  four  parts  of  calcium  oxide  with  one  part 
of  sodium  carbonate,  and  the  crucible  then  completely  filled  with 
latter  mixture.  A  larger  platinum  crucible  is  now  placed  over  the 
smaller  one  (mouth  downwards),  the  whole  inverted,  and  the  space 
between  the  two  crucibles  filled  with  the  lime-sodium  carbonate 
mixture.  After  closing  the  mouth  of  the  crucible  with  a  thick  piece 
of  asbestos  board,  the  apparatus  is  placed  in  a  muffle  furnace  heated 
to  bright  redness.  Distillation  commences  in  about  two  minutes,  and 
as  soon  as  a  flame  appears  the  asbestos  may  be  removed.  The  heating 
is  continued  for  two  hours,  at  the  end  of  which  time  the  mixture 
is  brought  into  water,  the  sulphides,  &c.,  are  oxidised  by  the  addition 
of  bromine,  and  the  solution  then  acidified,  filtered,  and  precipitated 
with  barium  chloride  as  usual.  Experimental  proof  is  given  that  the 
method  is  trustworthy.  W.  P.  S. 

Estimations  of  Sulphate  and  Sulphur.  Otto  Folix  (J.  Biol. 
Chem.  New  York,  1906,  1,  131 — 160). — A  discussion  of  the  method  of 
estimating  sulphates  as  barium  sulphate  in  view  of  the  recent  discovery 
of  chlorine  in  barium  sulphate  precipitates  (tLulett  and  Duscliak, 
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Abstr.,  1904,  ii,  616)  leads  to  suggesting  means  of  overcoming  this 
and  other  difficulties,  with  special  reference  to  the  determination  of 
sulphates  in  the  urine.  Previous  work  appears  to  be  untrustworthy. 
A  method  for  estimating  total  sulphur  in  urine  by  means  of  sodium 
peroxide  is  also  given  with  full  details.  W.  D.  H. 

Estimation  of  Sulphurous  Acid  in  Poods  and  Sulphur  in  Coal- 
gas.  Th.  Schumacher  and  E.  Feder  {Zeit.  Nahr.  Genussm.,  1905,  10, 
649—659). — -Whilst  the  method  previously  described  by  the  authors 
(Abstr.,  1905,  ii,  856)  gives  sufficiently  accurate  results  in  the  case  of 
pure  sulphite  solutions,  such  is  not  the  case  when  organic  matter  is 
present,  and  the  method  is  consequently  not  applicable  to  the  estima¬ 
tion  of  sulphurous  acid  in  meats,  dried  fruits,  &c.  A  modification  of 
the  process  is  now  described  which  gives  trustworthy  results.  It  con¬ 
sists  in  distilling  the  article  of  food,  after  acidifying  with  phosphoric 
acid,  in  a  current  of  carbon  dioxide  and  collecting  the  distillate  in  a 
receiver  containing  a  known  volume  of  standardised  potassium  iodate 
solution.  The  iodine  liberated  by  the  sulphurous  acid  is  expelled  from 
the  receiver  by  boiling  the  contents  of  the  latter  and  the  remaining 
iodate  is  titrated  with  iV/10  thiosulphate  solution  after  the  addition  of 
potassium  iodide  and  sulphuric  acid.  For  the  estimation  of  sulphur  in 
coal-gas,  2  cubic  feet  or  more  of  the  gas  are  burnt  and  the  products  of 
combustion  drawn  by  means  of  a  current  of  air  through  a  known 
volume  of  iodate  solution.  The  iodate  remaining  unreduced  is  then 
titrated.  W.  P.  S. 

Estimation  of  Sulphuric  Acid  by  means  of  Barium  Chloride 
in  the  Presence  of  Interfering  Substances.  Georg  Lunge  and 
R.  Stierlin  {Zeit.  angew.  Chem.,  1905,  18,  1921 — 1930). — The  con¬ 
clusions  arrived  at  by  the  authors  are  as  follows.  When  estimating 
sulphur  in  pyrites  by  Lunge’s  ammonia  method,  the  presence  of 
copper  causes  no  error.  Small  quantities  of  zinc  are  also  harmless, 
but  if  large  quantities  of  this  metal  are  present,  unsatisfactory  results 
are  obtained.  It  is  recommended  that  the  barium  chloride  solution 
should  be  added  all  at  once  ;  slight  errors  due  to  solubility  of  barium  or 
to  incomplete  precipitation  are  then  fully  compensated  by  occlusion  of 
barium  chloride.  L.  de  K. 

Estimation  of  Tellurous  and  Telluric  Acids.  Aamano  Berg 
{Bull.  Soc.  cliim.,  1905,  [iii],  33,  1310 — 1312). — The  method  is  based 
on  the  production  of  tellurium  chloride  by  the  action  of  hydrogen 
chloride  on  tellurous  and  telluric  acids  or  their  salts.  A  weighed 
quantity  of  the  substance  is  placed  in  a  hard  glass  combustion  tube 
into  which  at  one  end  a  current  of  dry  hydrogen  chloride  can  be  passed. 
The  other  end  of  the  tube  is  drawn  out,  bent  at  right  angles,  and  con¬ 
nected  to  the  first  of  two  U-tubes  each  containing  5  c.c.  of  water.  The 
porcelain  boat  is  heated,  a  steady  current  of  hydrogen  chloride  being 
maintained  meanwhile.  The  chloride  formed  is  driven  forward  and 
collected  for  the  most  part  in  the  narrow  drawn-out  end  of  the  com¬ 
bustion  tube,  whence,  when  the  operation  is  finished,  it  is  washed  out 
by  “  sucking  back  ”  in  succession  the  quantities  of  water  con'ained  in 
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the  two  U -tubes.  The  solution  is  placed  in  a  tared  porcelain  crucible 
and,  after  the  addition  of  some  nitric  acid,  evaporated  to  dryness  on  a 
sand-bath,  and  the  residue  heated  so  as  to  produce  tellurous  anhydride, 
which  is  weighed.  In  the  case  of  tellurites  and  tellurates,  the  chlorides 
left  in  the  porcelain  boat  may  be  weighed.  The  method  cannot  be 
used  with  compounds  containing  mercury,  chromium,  or  other  sub¬ 
stances  which  yield  volatile  chlorides.  T.  A.  H. 

Estimation  of  Nitrous  and  Nitric  Acids.  Jakob  Meisenheimeu 
and  Friedrich  Heim  ( Ber .,  1905,  38,  4136). — A  reply  to  Raschig 
(this  vol.,  ii,  50).  The  method  previously  described  {ibid.,  49)  is  for  the 
estimation  of  the  two  acids  in  presence  of  one  another.  J.  J.  S. 

Analysis  of  Chili  Salpetre.  R.  Bensemann  {Zeit.  angew.  Chem,, 
1905,  18,  1972 — 1974). — A  recapitulation  of  the  oxalic  acid  process 
(Abstr.,  1905,  ii,  481,  555)  illustrated  with  practical  examples. 

L.  de  K. 

Estimation  of  Nitric  Acid  in  Soils.  Buiilert  and  Fickendey 
( Landw .  Versuchs-Stat.,  1905,  63,  239 — 246). — The  fresh  soil  (2  kilos.) 
is  shaken  for  a  quarter  of  a  minute  at  intervals  of  five  minutes  during 
half  an  hour  with  2 — 3  litres  of  water.  It  is  then  allowed  to  settle 
and  filtered.  A  portion  of  the  filtrate  (400 — 500  c.c.)  is  evaporated 
down  with  a  few  drops  of  sodium  hydroxide  and  analysed  by 
Schlcesing’s  method.  In  the  case  of  soils  which  will  not  filter,  2  per 
cent,  of  sodium  chloride  is  added  and  the  desired  amount  of  extract 
obtained  with  a  pipette. 

Prolonged  extraction  is  to  be  avoided,  as  it  may  result  in  very 
considerable  losses  of  nitrate.  N.  H.  J.  M. 

Action  of  Acetylene  on  Iodine  Pentoxide.  George  F. 
Jaubert  ( Compt .  rend.,  1905,  141,  1233 — 1234). — The  author  states 
that  L6vy  and  Pecoul’s  method  for  estimating  carbon  monoxide  in  air 
(Abstr.,  1905,  ii,  203)  would  give  false  indications  in  the  case  of  air 
containing  acetylene,  as  this  reduces  iodine  pentoxide  according  to 
the  equation  I205  -f  C2H2  =  I2  +  2C02  +  H20.  M.  A.  W. 

Estimation  of  Carbon  Monoxide  in  Air  by  means  of  Iodine 
Pentoxide.  Armand  Gautier  {Compt.  rend.,  1906,  142,  15). — A 
reply  to  Jaubert  (preceding  abstract).  The  author  has  already 
described  the  reducing  action  of  acetylene  on  iodine  pentoxide  and 
the  correction  to  be  applied  in  estimating  carbon  monoxide  by  means 
of  iodine  pentoxide  in  air  containing  acetylene  (compare  Abstr.,  1901, 
ii,  232).  M.  A.  W. 

Estimation  of  Silicon  in  Presence  of  Silica.  M.  Philips 
{Zeit.  angew.  Chem.,  1905,  18,  1969 — 1972). — The  usual  separation  by 
treating  the  ignited  mixture  with  hydrofluoric  acid  is  untrustworthy, 
as  silicon  is  somewhat  oxidised  on  ignition,  and  is,  moreover,  strongly 
attacked  by  hydrofluoric  acid.  Good  results  may,  however,  be 
obtained  by  heating  the  mixed  silica  and  silicon  with  a  30  per  cent. 
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solution  of  potassium  hydroxide  and  collecting  the  hydrogen  evolved 
in  a  gas  burette.  Two  mols.  of  hydrogen  are  liberated  for  each  atom 
of  silicon.  L.  de  K. 

Determination  of  Rare  Gases  in  Natural  Gaseous  Mixtures. 

Charles  Moureu  ( Gompt .  rend.,  1906,  142,  44 — 46). — The  paper 
contains  a  diagram  of  the  apparatus  and  a  description  of  the  method 
employed  by  the  author  for  estimating  and  examining  rare  gases  from 
natural  sources.  The  gas  (about  300  c.c.)  is  first  circulated  through  a 
series  of  tubes  containing  soda  lime,  phosphoric  oxide,  heated  lime 
and  magnesium,  and  heated  copper  oxide,  to  remove  carbon  dioxide, 
moisture,  oxygen  and  nitrogen,  or  hydrogen  and  combustible  material 
respectively.  The  purity  of  the  gas  is  then  tested  by  passing  a 
sample  through  a  second  series  of  tubes,  which  are  practically  the 
first  series  in  miniature,  into  a  Plucker  tube  in  which  the  spectrum  is 
examined.  Just  before  entering  the  last  tube,  the  gas  passes  through 
a  tube  containing  selenium  to  remove  mercurial  vapour.  When  the 
spectrum  of  the  gas  contains  only  lines  and  bands  of  rare  gases,  the 
Plucker  tube  is  sealed  off  and  the  volume  of  the  residual  gas 
measured  over  mercury.  M.  A.  W. 

General  Method  for  the  Separation  of  Metals  without  using 
Hydrogen  Sulphide.  Erich  Ebler  (Zeit.  anorg.  Chem.,  1905,  48, 
61 — 85). — With  the  object  of  avoiding  the  inconveniences  attending 
the  use  of  hydrogen  sulphide  in  qualitative  analysis,  the  author  has 
devised  a  method  of  separation  for  all  the  common  metals,  based  on 
the  very  different  behaviour  of  metallic  hydroxides  towards  ammonia. 
Whereas  some  are  quite  insoluble  in  it,  others  form  stable  complex 
compounds,  soluble  in  excess  of  the  reagent. 

Tin,  antimony,  and  arsenic  compounds,  as  well  as  phosphoric  acid, 
halogens,  and  complex  cyanides,  interfere  with  the  working  of  the 
method  and  have  to  be  removed;  convenient  methods  of  effecting  this 
are  described.  The  chief  group  reagents,  with  the  metals  belonging 
to  each  group,  are  as  follows  : 

Group  reagent.  Metals  precipitated. 

Hydrochloric  acid  .  Ag. 

NH2-OH,HCl  and  NH4-OH  .  Fe,  Pb,  Bi,  Al,  Or,  Hg. 

HC1  dilute  and  NH4-CNS  .  Cu. 

NH4-OH  and  NH4-SH  .  Mn,  Zn,  Cd,  Ni,  Co. 

The  salts  of  the  alkalis  and  alkaline  earths,  which  remain  in 
solution,  can  be  separated  by  the  ordinary  methods.  Hydroxylamine 
hydrochloride  is  used  in  the  second  group  to  secure  complete  pre¬ 
cipitation  of  iron  and  to  prevent  partial  precipitation  of  manganese 
by  oxidation. 

For  full  details,  the  original  paper  must  be  consulted.  G.  S. 

Separation  of  Barium  from  Strontium  and  Calcium  by 
Precipitation  as  Chromate.  Anton  Skrabal  and  L.  Neustadtl 
{Zeit.  anal.  Chem.,  1905,  44,  742 — 755). — The  following  procedure 
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is  recommended  for  the  separation  of  barium  from  calcium  and 
strontium  by  the  chromate  method.  An  excess  of  neutral  ammonium 
acetate  is  added  to  the  neutral  or  feebly  acid  solution  of  the  mixed 
salts.  The  mixture  is  then  boiled  and  stirred  while  a  10  per  cent, 
ammonium  dichromate  solution  is  added  drop  by  drop.  hen  cold, 
the  clear  supernatant  liquid  is  decanted  on  to  a  filter  and  the  precipitate 
washed  by  decantation  with  dilute  ammonium  acetate  solution  until  a 
colourless  filtrate  is  obtained.  The  small  quantity  of  precipitate  on 
the  filter  is  now  dissolved  in  a  little  warm  dilute  nitric  acid  and  the 
solution  added  to  the  beaker  containing  the  bulk  of  the  precipitate. 
Sufficient  nitric  acid  is  added  to  dissolve  the  latter,  the  solution  is 
rendered  neutral  by  the  addition  of  ammonia,  boiled,  and  ammonium 
acetate  solution  added  drop  by  drop.  The  mixture  is  then  cooled  slowly 
and  the  precipitate  collected  on  a  filter  and  washed  with  cold  dilute 
ammonium  acetate  solution.  After  drying,  the  precipitate  is  detached 
as  far  as  possible  from  the  filter  and  ignited  carefully  in  a  platinum 
crucible,  the  filter  being  ignited  separately  and  the  ash  added  to  the 
crucible.  The  strontium  and  calcium  present  may  be  estimated  in  the 
filtrate  in  the  usual  manner.  W.  P.  S. 

Estimation  of  Cadmium  by  means  of  the  Rotating  Cathode. 

Charles  P.  Flora  (Amer.  J.  Sci.,  1905,  [ivj],  20,  454 — 455.  Compare 
Abstr.,  1905,  ii,  855;  this  vol.,  ii,  52). — Cadmium  nitrate  is  ill-fitted 
for  electrolytic  estimation  except  in  presence  of  potassium  cyanide  ; 
from  a  solution  containing  1  per  cent,  or  more  of  free  nitric  acid 
the  cadmium  is  not  deposited  by  the  current.  A  summary  of  the 
previous  experiments  is  given.  L.  de  K. 

Estimation  of  Cadmium  as  Oxide.  Charles  P.  Flora  (Amer. 
J.  Sci.,  1905,  [iv],  20,  456 — 458). — The  estimation  of  cadmium  as 
oxide,  obtained  by  ignition  of  the  carbonate,  gives  unsatisfactory 
results  when  the  precipitate  is  collected  on  an  ordinary  filter.  The 
author,  however,  states  that  by  using  an  asbestos  filter  placed  in  a 
Gooch  crucible,  and  then  heating  to  constant  weight  at  a  red  heat, 
very  accurate  and  concordant  results  may  be  obtained.  The  use  of 
potassium  hydroxide  as  a  precipitant  for  cadmium  cannot  be 
recommended.  L.  de  K. 

Analysis  of  Aluminium  and  its  Chief  Alloys.  Carlo 
Formenti  ( Chem .  Centr.,  1905,  ii,  1739 — 1740;  from  Boll.  Chim. 
Farm.,  44,  661 — 675). — The  original  paper  contains  a  description  of 
the  method  of  sampling  commercial  aluminium,  the  determination  of 
its  sp.  gr.,  and  the  estimation  of  aluminium,  silicon,  iron,  copper, 
sodium,  carbon,  lead,  nitrogen,  sulphur,  phosphorus,  arsenic,  &c.  The 
analyses  and  sp.  gr.  of  ten  samples  are  quoted  in  the  abstract ;  the 
sp.  gr.  varied  from  2'69  to  2,73,  whilst  the  percentage  of  aluminium 
was  from  98'33  to  99’581,  of  silicon  from  0103  to  1'17,  and  of  iron 
from  0'22  to  0’624.  The  distribution  of  the  silicon  is  of  importance  in 
reference  to  the  use  of  the  metal  for  culinary  purposes,  since  its 
accumulation  at  different  points  considerably  decreases  the  durability 
of  the  vessel. 
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Gold  bronze  from  the  Neuhausen  factory  was  found  to  contain 
3 — 5  per  cent,  of  aluminium  ;  steel  bronze  8‘5  of  aluminium  and  1  of 
silicon,  “  P.B.”  bronze  8'5  of  aluminium  and  2  of  silicon;  acid 
bronze  “C”  10  of  aluminium,  and  diamond  bronze  “D”  10  of 
aluminium  and  2  of  silicon.  “  Laschenmetall  ”  is  prepared  from 
88 — 92'5  parts  of  aluminium  bronze  containing  5  per  cent,  of 
aluminium,  7‘5 — 10  of  tin,  and  62  parts  of  zinc,  whilst  Hercules 
metal  No.  2  consists  of  50  parts  of  aluminium  bronze  containing  2 '5 
per  cent,  of  aluminium  and  30  of  zinc.  For  analysis,  3 — 4  grams  of 
turnings  are  dissolved  in  dilute  nitric  acid  and  the  silicon  determined  in 
the  residue  after  evaporating  the  solution,  acidifying  with  sulphuric 
acid,  and  diluting  with  water.  The  copper  is  estimated  by  an 
electrolytic  method  and  the  aluminium  by  precipitation  with  ammonia 
or  by  difference. 

Aluminium  brass  is  ordinary  brass  to  which  aluminium  has  been 
added.  It  is  analysed  by  treating  with  dilute  nitric  acid  and 
estimating  the  tin  in  the  insoluble  residue.  The  copper  is  determined 
electrolytically  and  the  zinc  by  precipitation  with  ammonium  sulphide, 
whilst  the  iron  and  alumina  are  estimated  in  the  filtrate  in  the  usual 
way.  “Aluman”  is  an  aluminium  brass.  “  Argentan  ”  contains 
7  per  cent,  of  aluminium,  70  of  copper,  and  23  of  nickel. 

Commercial  magnalium  always  contains  silicon,  iron,  and  copper. 
For  analysis,  1  gram  of  shavings  is  treated  with  Otis-Handy’s  acid 
mixture  (compare  Berg.-Huttenm.  Zeit.,  1897,54)andthesilicon  estimated 
in  the  residue.  The  copper  is  precipitated  by  hydrogen  sulphide.  The 
iron  is  estimated  volumetrically  in  a  portion  of  the  filtrate  and 
the  iron  and  aluminium  precipitated  together  in  another  portion 
by  means  of  ammonium  acetate  after  oxidation  with  bromine  water. 
The  magnesium  is  precipitated  by  sodium  phosphate.  E.  W.  W. 

Use  of  Potassium  Periodate  in  the  Detection  of  Manganese, 
Cobalt,  and  Zinc.  Stanley  It.  Benedict  ( Amer .  Chem.  J.,  1905, 
34,  581 — 585).— When  a  few  drops  of  A/10  solution  of  potassium 
periodate  are  added  to  a  solution  of  a  manganous  salt,  a  red  precipitate 
is  formed  or,  if  only  a  very  small  amount  of  manganese  is  present,  a 
red  coloration  is  produced.  In  a  neutral  solution,  the  precipitate 
retains  its  colour,  but  in  presence  of  ammonia  it  rapidly  becomes  brown 
or  black.  The  red  coloration  is  produced  even  in  a  A’/10,000  solution 
of  manganous  chloride. 

Solutions  of  zinc  salts  yield  a  white  precipitate  with  the  reagent. 
In  presence  of  ammonium  chloride  and  ammonium  hydroxide,  precipit¬ 
ation  does  not  take  place  in  the  cold  unless  the  solution  contains  a 
large  quantity  of  zinc,  in  which  case  a  portion  of  it  is  precipitated. 
On  boiling,  however,  the  whole  of  the  zinc  is  precipitated. 

The  following  method  is  recommended  for  the  detection  and  separa¬ 
tion  of  manganese  and  zinc.  The  solution  is  treated  with  ammonium 
chloride  and  ammonium  hydroxide  and  a  drop  of  A/10  potassium 
periodate  is  added  to  a  small  portion  of  the  solution,  when  the 
production  of  a  pink  or  red  coloration  indicates  the  presence  of 
manganese.  If  manganese  is  found  to  be  present,  it  is  completely 
precipitated  by  treating  the  solution  with  sodium  phosphate.  The 
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solution  is  filtered  and  the  filtrate  is  tested  for  zinc  with  potassium 
periodate,  potassium  ferrocyanide,  or  hydrogen  sulphide. 

Periodates  can  be  detected  in  presence  of  iodates  by  the  addition  of 
manganous  chloride  to  the  solution  which  has  been  previously  treated 
with  ammonium  chloride  and  ammonium  hydroxide :  iodates  give 
neither  a  precipitate  nor  a  coloration  under  these  conditions. 

When  pure  nickel  solutions  are  treated  with  the  reagent,  a  light 
green  precipitate  is  formed  which,  on  boiling,  becomes  faintly  grey  in 
colour.  Cobalt  solutions,  under  similar  conditions,  yield  a  dark 
brown  precipitate  which,  on  further  addition  of  the  reagent,  becomes 
green  in  colour  and,  when  heated,  dissolves  to  form  a  greenish-black 
solution. 

The  detection  of  cobalt  in  solutions  of  nickel  salts  can  be  accomplished 
as  follows.  To  about  2 — 3  c.c.  of  the  solution  of  Nj 2 — 2  A  strength, 
1  c.c.  of  Nj  10  potassium  periodate  is  added.  If  the  precipitate 
produced  is  light  green,  cobalt  is  not  present  to  the  extent  of  more 
than  1  per  cent.  The  solution  is  now  heated  to  boiling  ;  if  cobalt  is 
absent,  the  colour  of  the  precipitate  changes  very  slightly,  but  if 
present,  the  precipitate  becomes  olive-green,  the  depth  of  colour 
depending  on  the  amount  of  cobalt.  If  more  than  1  per  cent,  of 
cobalt  is  present,  the  precipitate  shows  a  brown  or  olive-green  tint 
in  the  cold.  This  test  is  very  trustworthy  and  is  capable  of  detecting 
0'1  per  cent,  of  cobalt  in  solutions  of  nickel  salts.  E.  G. 

Absolute  Desiccation  of  Vegetable  Substances.  Leon 
Maquenne  ( Compt .  rend.,  1905,  141,609 — 612). — The  constant  weight 
of  vegetable  substances,  and  probably  of  many  mineral  and  organic 
compounds,  after  being  heated  for  some  time  in  an  oven  in  ordinary 
air  cannot  be  considered  as  a  criterion  of  perfect  dryness.  Ordinary 
ovens  should  be  absolutely  proscribed  in  the  case  of  such  substances  as 
starch,  flours,  and  entire  grain.  These  can  be  completely  dried  by 
heating  for  one  hour  at  120°  and  two  hours  at  100°  in  a  current  of  dry 
air  N.  H.  J.  M. 

Chemical  and  Physical  Methods  for  the  Analysis  of  Pure 
Dilute  Aqueous  Solutions  of  Glycerol.  Hugo  Henkel  and  A.  W. 
Roth  ( Zeit .  angew.  Chem.,  1905,  18,  1936 — 1941). — A  review  of  the 
more  important  chemical  and  physical  processes  for  the  estimation  of 
glycerol  in  its  dilute  aqueous  solutions. 

In  the  absence  of  foreign  matter,  the  process  to  be  recommended  is 
the  one  proposed  by  Plancher  (Abstr.,  1888,  1345),  namely,  oxidation 
with  sulphuric  acid  and  solid  potassium  permanganate  and  absorption 
of  the  dried  carbon  dioxide  generated  in  a  weighed  soda-lime  tube. 

L.  de  K. 

Inhibition  of  Nylander’s  Sugar  Reaction  by  the  Presence  of 
Mercury  and  Chloroform  in  the  Urine.  Heinrich  Bechhold 
(Zeit.  physiol.  Chem.,  1905,  46,  371 — 375). —  Small  quantities  of 
mercury  salts  added  to  the  urine,  or  present  there  as  a  result  of  the 
administration  of  mercury  as  a  drug,  prevent  or  lessen  the  intensity  of 
the  Nylander  sugar  reaction.  Albumin,  albumoses,  and  chloroform 
act  in  a  similar  way.  W.  D.  H. 
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Apparatus  and  Methods  for  the  Investigation  of  Raw  Sugar, 
Fuels,  and  Beet  Seeds.  O.  Schrefeld  (Zeit.  Ver.  deut.  Zuckerind., 
1905,  1005 — 1048). — The  author  describes  in  detail  the  apparatus  and 
methods  used  in  the  “  Institut  f Ur  Zucker-Industrie  ”  of  Berlin  for 
the  following  determinations.  (1)  Polarisation,  invert  sugar,  water 
and  ash  of  raw  sugars.  (2)  Calorific  value  of  fuels.  (3)  Foreign 
matter,  water,  and  germinative  power  of  beet  seeds.  T.  H.  P. 

Estimation  of  Sugar  in  Sugar-beets.  Axel  Th.  Hoglund  {Zeit. 
Ver.  deut.  Zuckerind .,  1905,  1048 — 1058). — The  author  finds  that,  on 
filtering  alcoholic  solutions  containing  sugar,  the  first  portions  of  the 
filtrate  give  lower  polarimetric  readings  than  those  obtained  later. 
This  is  shown  to  be  due  to  the  action  of  the  filter  paper,  the  loss  in 
polarisation  being  nearly  proportional  to  the  amount  of  filter  paper 
employed,  no  matter  whether  this  has  been  specially  dried  or  not.  After 
a  certain  amount  of  the  sugar  solution  has  passed  through  the  filter, 
the  polarisation  attains  a  constant  value,  which  is,  however,  less 
than  it  should  be  where  large  quantities  of  filter  paper  have  been 
used.  Wood  cellulose  exhibits  a  behaviour  similar  to  that  of  cotton 
cellulose. 

Loss  of  sugar  also  takes  place  when  the  sugar-content  of  beets  is 
estimated  by  the  digestion  process,  the  sugar  being  here  absorbed  by 
the  cellulose  of  the  beets.  Although  such  loss  does  not  occur  in  every 
case  and  to  an  appreciable  extent,  the  author’s  observations  indicate 
that,  in  the  digestion  of  beets  which  are  poor  in  juice  or  otherwise 
abnormal,  the  loss  of  sugar  amounts  to  about  0-2  per  cent. 

T.  H.  P. 

Estimation  of  Homogentisic  Acid  in  Urine.  Archibald  E. 
Garrod  and  William  H.  Hurtley  (J.  Physiol.,  1905,  33,  206 — 210). 
— In  estimating  homogentisic  acid  in  urine  by  Wolkoff  and  Baumann’s 
method,  the  ammonia  used  should  be  in  8  per  cent,  solution.  With 
3  per  cent,  ammonia,  the  reduction  is  not  complete  in  five  minutes. 
Care  should  be  taken  to  avoid  the  addition  of  too  much  hydrochloric 
acid,  as  excess  masks  the  end-reaction.  The  correction  for  uric  acid 
suggested  by  C.  T.  Mbrner  is  as  adequate  as  any  general  correction  can 
be  for  so  uncertain  a  quantity.  W.  D.  H. 

The  “Aldehyde”  Value  of  Milk.  R.  Steinegger  (Zeit.  Nalir. 
Genussm.,  1905,  10,  659 — 671). — The  natural  acidity  of  milk  is  at 
once  increased  by  the  addition  of  formaldehyde,  the  increase  reaching 
a  maximum  with  the  addition  of  1*8  per  cent,  of  formaldehyde  or 
about  5  per  cent,  of  the  ordinary  formalin  (40  per  cent.)  solution.  The 
difference  between  the  original  acidity  of  the  milk  and  the  acidity 
after  the  addition  of  5  or  6  per  cent,  of  formaldehyde  solution  is 
termed  by  the  author  the  “  aldehyde  ”  value  of  the  milk,  the  acidity 
of  the  formaldehyde  solution  itself  being  allowed  for.  For  normal 
milks,  this  value  (expressed  in  Soxhlet-Henkel  degrees)  varies  from 
5*8  to  8-5.  For  colostrum,  the  value  may  be  as  high  as  17'3,  but 
decreases  as  the  milk  becomes  normal.  The  phenomenon  is  not 
due  to  the  action  of  an  oxidising  ferment,  as  the  increase  is  equally 
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marked  in  the  case  of  boiled  milk,  but,  as  the  aldehyde  value  varies 
with  the  amount  of  proteids  contained  in  the  milk,  is  undoubtedly 
caused  by  chemical  reaction  between  the  formaldehyde  and  the  pro- 
teids.  It  is  proposed  to  employ  the  aldehyde  value  as  a  means  of 
detecting  added  water  in  milk,  the  value  being  lowered  as  the  proteids 
decrease  in  percentage.  The  value  is  not,  however,  affected  by 
abstraction  of  fat  from  the  milk.  W.  P.  S. 

Sichler’s  Sinacid  Butyrometer.  Lotterhos  (Zeit.  NaJir.Genussm., 
1905,  10,  596 — 599). — The  author  considers  this  process  to  be  as 
rapid  and  trustworthy  as  Gerber’s  process,  and  shows  that  results  which 
agree  may  be  obtained  in  estimations  of  fat  in  full  milk,  skim  milk, 
and  cream.  The  details  of  the  modification  of  the  process  used  are : 
10  c.c.  of  the  salt  solution  (containing  15  per  cent,  of  trisodium 
phosphate  and  1  per  cent,  of  trisodium  citrate),  10  c.c.  of  milk,  and 
1  c.c.  of  isobutyl  alcohol  are  placed  in  the  butyrometer  tube  and  well 
mixed.  The  tube  and  its  contents  are  then  heated  to  a  temperature 
of  75°  to  90°,  again  shaken,  and  subjected  to  centrifugal  action  for 
one  minute.  The  reading  is  taken  at  a  temperature  of  70°. 

W.  P.  S. 

Sinacid  Butyrometer  and  its  use  for  Sheep’s,  Goats’,  and 
Cows’  Milk.  Carl  Beger  ( Milcfm .  Zentr.,  1905,  1,  547 — 551). — 
The  results  of  a  number  of  estimations  of  fat  in  sheep’s,  goats’,  and 
cows’  milk  are  given,  showing  that  by  this  process  differences  of  from 
0  to  ±0-45  in  the  percentage  of  fat  maybe  obtained.  The  author 
considers  that  even  where  trustworthy  results  are  obtainable  the 
method  offers  no  advantages  over  other  centrifugal  methods. 

W.  P.  S. 

Dika  Pat.  Julius  Lewkowitsch  ( Analyst ,  1905,  30,  394 — 395). — 
This  fat  is  obtained  from  the  seed  kernels  of  various  kinds  of  Irvingia, 
trees  indigenous  to  the  West  Coast  of  Africa,  from  Sierra  Leone  to 
Gaboon.  A  sample  of  the  fat,  extracted  by  the  author  himself  from 
the  seeds,  gave  the  following  analytical  figures  :  sp.  gr.,  0’9140  at 
40°/40°;  melting  point,  38’9° ;  saponification  number,  244’5  ;  iodine 
number,  5-2 ;  Reichert- Wollny  number,  0'42  ;  unsaponifiable  matter, 
Off  3  per  cent.  Stearic  acid  was  not  present,  and  as  Oudemans  has 
shown  that  palmitic  acid  is  also  absent,  the  fat  may  be  taken  as  con¬ 
sisting  of  myristin  and  laurin  with  a  small  quantity  of  olein. 

W.  P.  S. 

Foreign  Pats  and  Oils.  August  Schroeder  (Arch.  Pharm.,  1905, 
243,  628 — 640). — The  results  of  the  examination  of  several  fats  and 
oils  are  tabulated  below  ;  the  columns  of  the  table  contain  in  succes¬ 
sion  :  (a)  saponification  number,  ( b )  iodine  number,  ( c )  Reichert- 
Meissl  number,  ( d )  Hehner  number,  ( e )  acid  number  (when  two 
numbers  are  given,  the  first  refers  to  the  oil  when  newly  extracted, 
the  second  after  it  has  been  kept  for  a  time),  (f)  acetyl  number,  (g)  per¬ 
centage  of  glycerol,  (h)  percentage  of  non-saponifiable  matter. 
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e. 

/,  Ac 

g,  per 

h,  per 

a. 

b. 

c. 

d. 

r  •—  * 

No. 

cent. 

cent. 

I. 

268-2 

2-28 

1-47 

76-1 

3-35  8-82 

— 

13-03 

1-44 

II. 

159-6 

64-2 

1-71 

94-9 

27-4  69-2 

— 

8-67 

16-93 

III. 

198-2 

127-8  117-5 

— 

95-1 

57-4 

27-9 

9-49 

0-71 

IV. 

193-8 

81-9  78-4 

6-43 

85-8 

37-9 

44-5 

8-3 

12-78 

I.  Fat  from  the  seeds  of  Lepidadenia  Wightiana ,  from  Java 
(Litscea  sebifera,  Cylicodaphne  sebifera,  Tetranthera  calophylla),  known 
as  Tangkala  fat.  This  melted  at  46°  and  had  sp.  gr.  08734  at  41° ;  it 
appeared  to  contain:  laurin,  96‘0  per  cent.  ;  olein,  2"6. 

II.  Oil  from  the  seeds  of  Strychnos  nux  vomica  (compare  Harvey 
and  Wilkes,  J.  Soc.  Chem.  Ind.,  1905,  24,  718).  The  oil  had  the 
sp.  gr.  0'8826  at  20°;  it  appeared  to  contain  olein,  74-5  per  cent., 
solid  glycerides,  8-6  (arachate  and.  palmitate,  with  perhaps  a  little 
butyrate  and  decoate). 

III.  Oil  from  the  seeds  of  the  caoutchouc  tree,  Ilevea  braziliensis, 
from  Para.  The  oil  had  the  sp.  gr.  0  9293  at  20°;  it  appeared  to 
contain  palmitin  with  a  little  stearin,  and  glycerides  of  unsaturated 
acids  which  could  not  be  identified 

I V.  Oil  from  the  root  of  Polygala  Senega.  The  oil  had  the 

sp.  gr.  0-9616  at  18°;  it  appeared  to  contain  olein,  79 -3  per  cent., 
palmitin  (with  a  little  valerin),  7 ‘9.  0.  F.  B. 

Detection  of  Formaldehyde.  Carl  Goldschmidt  {J.  pr.  Chem., 
1905,  [ii],  72,  536.  Compare  Abstr.,  1905,  ii,  867). — A  resume  of 
some  methods  which  have  been  proposed  for  the  detection  of  formal¬ 
dehyde  (Abstr.,  1898,  i,  450;  Trillat,  Abstr.,  1893,  ii,  439  ;  Lebbin, 
Abstr.,  1897,  ii,  606  ;  Clowes  and  Tollens,  Abstr.,  1900,  ii,  56  ;  Pil- 
hashy,  ibid.,  453).  Pyridine  and  quinoline  bases  are  readily  soluble  in 
30 — 40  per  cent.,  but  are  insoluble  in  25  per  cent,  formaldehyde  solu¬ 
tion.  G.  Y. 

Indirect  Estimation  of  Aldehydes  in  Oil  of  Lemons.  Enrico 
Bertf.  ( Gazzetta ,  1905,  35,  ii,  437 — 450). — -This  method  is  based  on 
the  change  in  the  rotation  of  the  oil  of  lemons  produced  by  removal 
from  it  of  the  aldehydes  by  means  of  potassium  hydrogen  sulphite 
solution,  and  is  carried  out  as  follows.  To  10  c.c.  of  the  oil,  contained 
in  an  Erlenmeyer  flask  of  about  250  c.c.  capacity,  are  added  50  c.c.  of 
saturated  potassium  hydrogen  sulphite  solution,  the  flask  being  then 
closed  by  a  stopper  through  which  passes  a  glass  tube  40 — 45  cm.  in 
length.  The  mixture  is  shaken  so  as  to  form  an  emulsion  and  is  then 
heated  on  a  water-bath  for  ten  minutes,  the  flask  being  frequently 
shaken  and  care  being  taken  not  to  heat  it  excessively.  It  is  next 
allowed  to  cool  completely  and  is  then  subjected  to  further  heating 
with  continuous  agitation  for  five  minutes.  After  cooling,  the  contents 
of  the  flask  are  introduced  into  a  100  c.c.  tapped  separating  funnel, 
the  yellow  lower  layer  of  oil  being  then  separated,  washed  twice 
with  a  little  distilled  water,  filtered  in  presence  of  a  small  quantity  of 
anhydrous  sodium  sulphate  and,  when  quite  clear,  read  in  the  polari- 
meter.  If  the  reading  thus  obtained  is  A  and  the  initial  reading  of 
the  oil,  before  treatment  with  the  sulphite  solution,  a,  the  per- 
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centage,  C,  of  aldehydes  originally  present  in  the  oil  is  given  by  : 
C  =  100  (A  -a)l A.  The  method  is  found  to  give  good  results. 

T.  H.  P. 

Estimation  of  Vanillin.  Josef  Hanus  ( Zeit .  Nahr.  Genussm., 
1905,  10,  585 — 591). — Aqueous  solutions  of  vanillin  are  precipitated 
quantitatively  by  m-nitrobenzoylhydrazide,  the  presence  of  acetanilide, 
benzoic  acid,  sugar,  and  salicylic  acid  having  no  influence  on  the 
estimation.  For  the  estimation  of  vanillin  in  vanilla,  3  grams  of 
the  latter,  in  powder,  are  extracted  for  three  hours  with  ether.  The 
ethereal  solution  is  evaporated,  the  residue  is  redissolved  in  a  small 
quantity  of  ether,  the  solution  filtered,  again  evaporated,  and  the  residue 
heated  for  some  time  with  50  c.c.  of  water  at  a  temperature  of  60°. 
The  emulsion  thus  obtained  is  then  precipitated  by  the  addition  of  0‘2 
gram  of  m-nitrobenzoylhydrazide  dissolved  in  10  c.c.  of  water.  The 
mixture  is  kept  on  the  water-bath  for  thirty  minutes  and  then  set 
aside  for  twenty-four  hours.  The  whole  is  now  extracted  three  times 
with  light  petroleum,  the  extracts  being  poured  through  a  Gooch's 
filter,  and  finally  the  precipitate  is  also  brought  on  to  the  filter.  The 
precipitate  is  washed  with  water,  then  with  light  petroleum,  dried  at 
100°,  and  weighed.  By  multiplying  the  weight  of  precipitate  obtained 
by  04829,  the  quantity  of  vanillin  is  found.  W.  P.  S. 

Tests  for  the  Purity  of  Hexamethylenetetramine.  Alfred 
Wohlk  {Zeit.  anal.  Chem.,  1905,  44,  765 — 766). — Unless  ammonium 
salts  are  present,  hexamethylenetetramine  gives  no  coloration  with 
Nessler’s  reagent  either  in  the  cold  or  when  heated.  The  presence  of 
paraformaldehyde  can  be  detected  similarly,  since  a  trace  of  the  latter 
reduces  Nessler’s  reagent  on  warming.  W.  P.  S. 

Detection  of  Choline  by  the  Polarisation  Microscope.  Julius 
Donath  (J.  Physiol.,  1905,  33,  211 — 219). — The  double  refraction  and 
chromatic  polarisation  exhibited  by  crystals  of  choline  platinic.hloride 
may  be  used  as  a  delicate  test  for  distinguishing  this  compound  from 
potassium  and  ammonium  platinichlorides  and  for  detecting  small 
quantities  of  choline  in  liquids  such  as  the  cerebrospinal  fluid.  The 
results  confirm  those  obtained  previously  by  other  methods. 

W.  D.  H. 

Detection  of  Choline  in  Physiological  Fluids.  Otto 
Rosenheim  («/".  Physiol.,  1905,  33,  220 — 224). — The  importance  of  the 
presence  of  choline  in  cerebrospinal  fluid  and  blood  in  cases  of  degenera¬ 
tive  nervous  diseases,  as  shown  by  Halliburton  and  Mott,  Donath,  and 
others,  renders  necessary  some  simple  test  which  can  be  applied  to  the 
small  quantities  which  are  alone  available  as  a  rule.  The  best  test 
appears  to  be  to  prepare  the  platinichloride  and  add  to  it  a  solution  of 
iodine  in  potassium  iodide  ;  the  crystals  rapidly  dissolve,  and  crystals  of 
choline  periodide  take  their  place  ;  as  the  iodine  evaporates,  the  latter 
disintegrate  into  oily  droplets.  Crystals  of  other  platinichlorides  liable 
to  be  mistaken  for  the  choline  compound  are  unaffected  by  the  iodine 
solution.  Other  tests  are  :  (1)  the  addition  of  alloxan  gives  a  z’ose- violet 
colour,  which  is  changed  to  bluish-violet  by  sodium  or  potassium 
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hydroxide,  and  discharged  by  mineral  acids;  and  (2)  the  addition  of 
potassium  bismuthoiodide  produces  a  brick-red,  amorphous  precipitate. 

W.  D.  H. 

Estimation  of  Indole.  Christian  A.  Herter  and  M.  Louise 
Foster  (J.  Biol.  Chem.  New  York ,  1906,  1,  257 — 262). — The  method  is 
based  on  the  colour  reaction  which  follows  the  condensation  of  indole 
with  sodium  /3-naphthaquinonesuIphonate.  There  is  a  rough  parallel¬ 
ism  between  the  intensity  of  the  indican  reaction  of  the  urine  and  the 
quantity  of  indole  in  the  faeces.  W.  D.  H. 

Estimation  of  Tannin  in  Wine.  Ludwig  Kramsky  (Zeit.  anal. 
Chem.,  1905,  44,  756 — 765). — From  50  to  100  c.c.  of  the  wine  are 
rendered  alkaline  with  ammonia  and  precipitated  with  a  solution  of  zinc 
hydroxide.  The  latter  reagent  is  prepared  by  dissolving  25  grams  of 
zinc  sulphate  in  water,  adding  sufficient  ammonia  to  redissolve  the  pre¬ 
cipitate  formed,  then  300  c.c.  of  ammonia,  and  finally  water  to  make  the 
volume  up  to  1  litre.  The  precipitate  of  zinc  tannate  is  stirred  until  it 
coagulates  and  settles.  Three  hundred  c.c.  of  hot  water  are  added,  and 
the  precipitate  collected  on  a  weighed  filter,  washed  with  dilute  ammonia, 
dried  at  100°,  and  weighed.  The  filter  and  precipitate  are  now  ignited, 
and  the  weight  of  zinc  oxide  obtained  is  subtracted  from  the  total 
weight,  the  difference  giving  the  amount  of  tannin.  Gallic  acid  is  not 
precipitated  by  the  above  reagent,  and  the  ordinary  constituents  of 
wine  have  no  influence  on  the  estimation.  W.  P.  S. 

Estimation  of  Tannin  by  means  of  Strychnine.  Samuel  R 
Trotman  and  John  E.  Hackford  ( J .  Soc.  Chem.  Ind.,  1905,  24, 
1096 — 1100). — About  2-5  grams  of  material  (sumach,  for  instance) 
are  extracted  in  a  Soxhlet  tube  with  alcohol.  The  solution  is  concen¬ 
trated  to  50  c.c.,  then  diluted  with  water  to  100  c.c.,  and  the  resins, 
&c.,  which  are  precipitated,  filtered  off.  Twenty-five  c.c.  of  the  filtrate 
are  evaporated  to  obtain  the  total  water-soluble  matters,  and  another 
25  c.c.  are  treated  as  follows  :  after  introduction  into  a  250  c.c.  flask 
and  adding  some  water,  a  solution  is  added  prepared  by  dissolving 
0'25  gram  of  strychnine  in  50  c.c.  of  alcohol  and  diluting  with  50  c.c. 
of  water.  After  diluting  to  the  mark,  the  whole  is  well  shaken  and 
the  precipitate  collected  at  the  suction-pump  on  a  weighed  asbestos 
filter.  The  strychnine  tannate  is  finally  dried  at  60°  in  a  vacuum. 
One  hundred  parts  =  49T  parts  of  tannin.  L.  de  K. 

Value  of  the  Spectrum  of  Hgemochromogen.  Angelo  de 
Dominicis  (Chem.  Centr.,  1905,  ii,  1195;  from  Berl.  klin.  Woch., 
42,  1219 — 1220). — A  particle  of  the  dried  blood  is  rubbed  with  a  drop 
of  pyridine  and  a  drop  of  ammonium  sulphide  added.  In  this  manner, 
there  is  obtained  the  purplish-red  colour  reaction  of  haemochromogen, 
haemochromogen  crystals,  and  the  spectrum  of  haemochromogen. 

N.  H.  J.  M. 

Detection  of  Bile  Pigments  in  Urine.  Leon  Grimbert  (J. 
Pharm.  Chim.,  1905,  [vi],  22,  487 — 492). — The  author  suggests  the 
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following  modification  of  the  methods  of  Hammarsten  (compare 
Abstr.,  1900,  ii,  637)  and  of  Salkowski  (compare  J.  Pkarm.  Chim., 
1894,  [v],  30,  125)  for  the  detection  of  bile  pigments  in  urine.  A 
mixture  of  10  c.c.  of  the  urine  and  5  c.c.  of  a  10  per  cent,  solution  of 
barium  chloride  is  centrifugalised,  the  precipitate  of  the  barium  sulphate, 
phosphate,  and  possibly  bilirubin  compound,  taken  up  with  4  c.c.  of 
alcohol  containing  5  per  cent,  of  its  volume  of  hydrochloric  acid,  is  boiled 
on  the  water-bath  for  a  minute,  and  the  precipitate  allowed  to  settle.  If 
the  supernatant  liquid  is  colourless,  the  urine  is  free  from  bile  pigments  ; 
if  it  is  coloured  bluish-green  or  deep  green,  bile  pigments  are  present ; 
if,  however,  it  has  a  brown  colour,  two  drops  of  hydrogen  peroxide 
(10  vols.)  are  added  and  the  heating  repeated.  This  will  oxidise  to 
biliverdin  any  bilirubin  which  may  have  escaped  oxidation  by  the 
alcoholic  hydrogen  chloride,  and  the  characteristic  green  colour  will 
appear.  M.  A.  W. 

Valuation  of  Barley.  C.  Bleisch  and  P.  Regensburger 
{Chem.  Centr.,  1905,  ii,  1195 — 1196;  from  Zeit.  ges.  Brauw.,  28, 
625 — 631). — The  examination  of  about  eighty  barleys  (mostly 
Bavarian)  showed  that  with  the  increase  in  proteid  the  amount  of 
extract  diminishes  (from  78  5  to  74‘8  per  cent.).  The  malt  extract 
curve  is  not  completely  parallel  to  the  barley  extract  curve  ;  between 
10-0  and  10‘5  per  cent,  of  proteid,  in  a  large  number  of  malts,  there  is 
a  rise.  The  maximum  in  both  cases  is  with  about  9  per  cent,  of 
proteid. 

The  amount  of  spelt  seems  to  have  a  certain  importance  in 
Bavarian  (although  perhaps  not  for  Silesian)  varieties. 

The  loss  of  proteid  in  malting  is  greater  in  barleys  rich  in  proteid 
than  in  those  with  less  proteid.  N.  H.  J.  M. 

Relation  of  the  Amount  of  Nitrogen  to  the  Character  of 
Barley.  Eugen  Prior  {Chem.  Centr.,  1905,  ii,  1390;  from  Allgem. 
Zeit.  Bierbrau.  Malzfabr.,  1905,  and  Zeit.  ges.  Brauw.,  28,  684 — 685). 
— The  determination  of  the  apparent  steeliness  of  barley  by  soften¬ 
ing  and  then  drying  (Gronlund)  is  preferable  to  the  estimation  in  the 
original  barley  of  the  amounts  of  starchy,  steely,  and  intermediate 
grains.  The  results  are  expressed  by  the  formula 

(3#1  +  3#')100/(100-l#')  +  2# 

(“  Auflosungsgrad  ”),  in  which  M  is  the  number  of  starchy  grains  in 
100  of  the  original  barley  and  M  the  number  in  100  of  softened  and 
afterwards  dried  barley.  Whilst  single  results  showed  no  relation  to 
the  amount  of  nitrogen,  average  results  showed  that  this  relation 
diminished  as  the  nitrogen  increased.  The  uncertainty  of  the  indica¬ 
tions  is  attributed  to  differences  in  the  character  of  the  nitrogen  com¬ 
pounds.  N.  H.  J.  M. 

Relations  between  the  Amounts  of  Nitrogen  and  the 
Character  of  Austrian  Barleys  to  the  Yield  of  Extract  and 
to  the  Friability  of  the  Malt.  Eugen  Prior  {Chem.  Centr.,  1905,  ii, 
1390 — 1391  ;  from  Allgem.  Zeit.  Bierbrau.  Malzfabr.,  1905). — The 
amount  of  proteid  in  the  barley  agreed  with  that  of  the  malt  only  in 
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twenty-three  out  of  forty-eight  cases,  owing  to  the  varying  amounts  of 
water-soluble  nitrogenous  compounds  in  the  barley  and  differences  in 
the  manner  and  duration  of  softening.  Barleys  with  10 — 11  per 
cent,  of  proteid  gave  results  similar  to  those  with  9 — 10  per  cent.  It 
would  seem,  therefore,  that  only  those  with  more  than  11  per  cent, 
yield  inferior  malt. 

Evidence  was  obtained  that  an  intimate  relation  exists  between 
the  “  Auflosungsgrad  ”  (preceding  abstract)  of  the  barley,  the  friability 
of  the  malt,  and  the  yield  of  extract.  The  rule  applied  by  Haase  to 
Silesian  barley,  that  the  extract  diminishes  with  an  increase  in  the 
proteids,  does  not  hold  good  in  the  case  of  Austrian  barley. 

N.  H.  J.  M. 

Estimation  of  Lecithins.  Waldemar  Koch  and  Herbert  S. 
Woods  (J.  Biol.  Chem.  New  York,  1906,  1,  203— 212).— Some 
modifications  of  Koch’s  former  methods  for  the  separation  and  esti¬ 
mation  of  lecithins  and  kephalins  are  proposed,  and  the  amounts  of 
these  two  classes  of  substances  in  most  of  the  body  tissues  and  some 
foods  (such  as  bread,  eggs,  and  milk)  are  given  in  tabular  form.  The 
numbers  are  usually  under  1  per  cent.,  and  frequently  the  kephalins 
are  more  abundant  than  the  lecithins.  W.  13.  H. 

Some  Methods  of  forming  Hydrazines  and  their  Influence 
on  Biochemical  Analysis.  Nazareno  Tarugi  {Chem.  Cenir.,  1905, 
ii,  1638 — 1639;  from  Boll.  Chim.  Farm.,  44,  589 — 595.  Compare 
Schestakoff,  Abstr.,  1905,  i,  332). — A  sample  of  fresh  urine  was  found 
to  be  incapable  of  reducing  Fehling’s  solution,  and  did  not  acquire 
this  property  until  it  was  at  least  two  hours  old.  After  repeatedly 
filtering,  however,  it  gave  a  blue  coloration  with  tincture  of  guaiacum 
although  it  was  completely  free  from  both  albumin  and  pus  ;  after 
heating  at  70°  for  five  seconds,  it  ceased  to  give  the  reaction,  but  the 
coloration  was  again  formed  when  hydrogen  peroxide  was  added. 
The  filtered  urine  after  boiling  did  not  give  the  blue  coloration  either 
directly  or  when  hydrogen  peroxide  was  added.  The  abnormal  be¬ 
haviour  of  the  urine  is  probably  due  to  the  presence  of  an  oxydase 
(compare  Abstr.,  1903,  ii,  460;  1904,  ii,  220)  which  attacks  the 
carbamide  forming  carbon  dioxide  and  hydrazone.  In  support  of  this 
hypothesis,  experiments  have  shown  that  by  the  action  of  oxidising 
agents  (hypochlorites,  persulphates)  and  vegetable  and  animal  extracts 
containing  oxydase  on  Haga's  and  Sachsse  and  Knapp’s  solutions, 
reducing  actions  also  take  place  which  are  probably  caused  by  the 
hydrazine  that  has  been  formed  by  oxidation  of  carbamide.  The 
possibility  of  the  occurrence  of  hydrazine  is  of  importance  in  reference 
to  biochemical  analysis.  E.  W.  W. 
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Periodic  Relation  between  the  Atomic  Weights  and  the 
Index  of  Refraction.  F.  L.  Bishop  ( Amer .  Chem.  J.,  19o6,  35, 
84 — 86). — A  table  is  given  of  the  elements  arranged  in  order  of 
increasing  atomic  weight,  together  with  their  atomic  weights  and 
refractive  indices.  A  curve  is  constructed,  in  which  the  atomic 
weights  are  plotted  as  abscissae  and  the  refractive  indices  as  ordinates. 
In  this  way,  a  periodic  relation  between  the  atomic  weight  and  index 
of  refraction  is  made  apparent.  The  elements  form  certain  well- 
defined  groups,  in  which  the  minima  are  Na,  Cu,  Ag,  and  Au.  The 
periodicity  is  most  evident  in  the  series  from  C  to  Cl,  as  in  this  series 
the  refractive  indices  of  all  the  elements  are  available.  E.  G. 

Flame  Spectrum  of  Mercury.  Charles  de  Watteville  (Compt. 
rend.,  1906,  142,  269 — 270). — When  the  spray  from  a  solution  of 
mercuric  acetate,  cyanide,  or  nitrate  is  injected  into  the  gas  to  be 
burned,  the  flame  spectrum  of  the  metal  thus  obtained  consists  of 
one  well-marked  line,  2536‘72  (compare  Hartley  and  Ramage,  Abstr., 
1902,  ii,  189  ;  Gouy,  Abstr.,  1877,  ii,  105),  «nd  in  this  respect  mer¬ 
cury  resembles  the  other  metals  (magnesium,  calcium,  zinc,  strontium, 
cadmium,  and  barium)  of  the  second  group  in  the  periodic  classification 
(compare  Ramage,  Abstr.,  1902,  ii,  545  ;  Watteville,  Abstr.,  1905,  ii, 
2).  The  three  points  obtained  for  magnesium,  zinc,  and  cadmium  by 
plotting  the  atomic  weights  of  the  metals  against  the  wave-lengths  of 
the  characteristic  line  of  their  spectra  lie  almost  on  a  straight  line, 
the  prolongation  of  which  passes  through  a  point  which  requires  the 
wave-length  3650’31  for  the  characteristic  ray  of  mercury,  the  line 
which  is  very  prominent  in  the  arc  spectrum  of  the  metal. 

M.  A.  W. 

[Mutarotation  of  Sugars.]  Charles  Tanret  (Zeit.  physikal. 
Chem.,  1905,  53,  692). — Jungius  in  his  recent  paper  (Abstr.,  1905,  i, 
573)  has  overlooked  the  author’s  latest  work  (ibid.,  i,  327). 

J.  C.  P. 

Solarisation  in  Silver  Bromide  Films.  Herman  Weisz  (Zeit. 
physikal.  Chem.,  1906,  54,  305 — 352). — The  author,  after  reviewing 
recent  work  bearing  on  the  nature  of  the  latent  image  in  silver 
bromide  and  chloride  (see,  for  example,  Luther,  Abstr.,  1900,  ii,  181, 
253  ;  Abegg,  Abstr.,  1900,  ii,  253;  1901,  ii,  217 ;  Baur,  Abstr.,  1904, 
ii,  4),  concludes  that  it  consists  of  a  solid  solution  of  silver  subhaloid 
and  (possibly)  silver  in  silver  haloid.  This  solid  solution  contains  but 
little  silver  subhaloid  or  silver,  and  is  very  stable  towards  oxidising 
and  reducing  agents.  It  appears  that  every  substance  capable  of 
forming  a  solid  solution  with  silver  can  act  as  a  nucleus  for  both 
chemical  and  physical  development ;  thus,  gold,  platinum,  rhodium, 
iridium,  and  silver  sulphide  can  act  as  nuclei  for  development. 

VOL.  XC.  ii.  10 
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The  latent  linage  is  developable  probably  because  the  solid  solution 
referred  to  above  is  able  to  form  solid  solutions  with  silver  and  silver 
subhaloid.  The  silver  haloid  of  the  sensitive  film  is  reduced  by  the 
developer  to  silver  and  to  silver  subhaloid. 

The  phenomenon  of  solarisation  has  been  observed  in  the  case  of 
silver  bromide  films  deposited  on  glass  without  the  aid  of  any  binding 
medium  such  as  gelatin.  It  is  shown  that  solarisation  is  due  neither 
to  conversion  of  the  silver  bromide  of  the  film  into  a  modification 
which  is  reduced  only  with  difficulty  nor  to  tanning  of  the  gelatin  pre¬ 
venting  diffusion  of  the  developer. 

A  method  is  described  whereby  the  tanning  of  gelatin  in  different 
plates  may  be  detected  and  compared.  J.  C.  P. 

Cathodic  Phosphorescence  of  Europium.  Georges  Uebain 
( Compt .  rend.,  1906,  142,  205 — 207.  Compare  Abstr.,  1904,  ii,  340  ; 
1905,  ii,  250,  458,  711  ;  this  vol.,  ii,  28).— Pure  europium  oxide  does 
not  give  a  phosphorescent  spectrum,  but  when  diluted  with  lime  even  in 
the  proportion  of  1Eu2Os  :  99CaO  it  gives  a  red  phosphorescence,  and 
similar  results  are  obtained  with  the  mixtures  of  europium  and 
gadolinium  oxides  forming  the  intermediate  fractions  in  the  separation 
of  the  two  elements.  The  fractions  rich  in  europium  give  a  red,  and 
those  rich  in  gadolinium  give  a  white,  phosphorescence,  the  spectra  of 
the  consecutive  fractions  changing  gradually  just  as  if  europium  were 
a  mixture  of  two  phosphorescent  earths  already  beginning  to  separate. 
This  is,  however,  not  necessarily  the  explanation,  for  if  a  specimen  of 
pure  europium  oxide  be  diluted  with  increasing  quantities  of  pure 
gadolinium  oxide,  the  spectra  of  the  mixtures  show  a  similar  series  of 
changes,  and  similar  results  are  also  obtained  with  mixtures  of  pure 
europium  oxide  and  alumina  or  lime.  M.  A.  W. 

Absorption  of  a-Rays.  R.  K.  McClung  (Phil.  Mag.,  1906,  [vi], 
11,  131- — 142). — A  uniform  and  homogeneous  source  of  a-rays  is 
obtained  by  exposing  a  thin  wire  in  a  vessel  containing  the  emanation 
from  radium  ;  the  deposit  on  the  wire  contains  three  products,  radium 
A,  B,  and  C,  but  the  first  disappears  in  a  very  short  time  and  the 
second  gives  out  no  rays.  A  wire  prepared  in  the  foregoing  manner 
was  placed  at  the  bottom  of  a  narrow  hole  in  the  middle  of  a  brass 
block,  and  the  well-defined  cone  of  rays  thus  obtained  was  directed 
towards  wire  gauze  kept  at  a  constant  potential  and  placed  opposite  to 
a  zinc  plate,  which,  in  its  turn,  was  connected  to  one  pair  of  quadrants 
of  an  electrometer.  From  the  rate  of  leak  observed  for  different 
positions  of  the  radiating  material,  it  was  possible  to  study  the  extent 
to  which  the  a-rays  are  absorbed  by  their  passage  through  air. 
Allowance  was  duly  made  for  the  gradual  decay  of  the  activity. 

When  the  source  of  radiation  is  at  first  quite  close  to  the  gauze,  and 
is  then  gradually  moved  away,  the  ionisation  produced  gradually 
increases,  and  at  a  distance  of  about  5'8  cm.  reaches  a  maximum ;  it 
then  diminishes  very  rapidly  until  at  a  distance  of  6-8  cm.  it  ceases 
altogether.  The  range  in  air  over  which  the  a-ray  can  produce 
ionisation  is  therefore  about  6  8  cm.,  in  good  agreement  with  the  value 
6-7  cm.  obtained  by  Bragg  and  Kleeman  (Abstr.,  1905,  4,  5).  Almost 
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the  same  value  too  has  been  found  by  Rutherford  (Abstr.,  1905,  ii, 
495)  in  his  investigation  of  the  distance  at  which  the  photographic  and 
phosphorescent  actions  of  the  a-rays  cease. 

When  thin  aluminium  foil  is  interposed  between  the  source  of 
a-radiation  and  the  gauze,  the  total  effective  range  of  the  a-rays  is 
shortened,  and  the  maximum  ionisation  occurs  at  a  point  nearer  the 
gauze.  From  a  comparison  of  the  thickness  of  the  aluminium  foil  and 
the  extent  to  which  the  total  range  of  the  a-rays  is  shortened,  it  is 
calculated  that  the  thickness  of  air  equivalent  to  one  layer  of  the 
aluminium  foil  (0-00031  cm.  thick)  is  Off  cm.  Rutherford  ( loc .  cit.), 
using  the  photographic  and  phosphorescent  screen  methods,  found  that 
0-00031  cm.  of  aluminium  was  equivalent  in  absorptive  power  to 
0ff4  cm.  of  air.  J.  C.  P. 

Some  Properties  of  the  a-Rays  from  Radium.  Ernest 
Rutherford  (Phil.  Mag.,  1906,  [vi],  11, 166 — 176). — The  author  deals 
with  the  criticisms  contained  in  a  recent  paper  by  Becquerel  (Abstr., 
1905,  ii,  665  ;  compare  also  1903,  ii,  256,  257,  402,  523  ;  1904,  ii,  6), 
who  believes  that  the  a-rays  from  radium  are  homogeneous,  that  the 
a-particles  all  escape  into  the  air  with  the  same  velocity,  that  this 
velocity  is  not  altered  by  their  passage  through  matter,  and  that  the 
mass  of  the  a-particle  somehow  increases  in  its  passage  through  air,  the 
last  statement  being  the  explanation  of  the  decreasing  curvature  of  the 
path  of  the  rays  in  their  passage  through  air. 

The  author  reviews  the  experimental  evidence  and  the  various 
interpretations  suggested  by  Bragg  and  Kleemann  (Abstr.,  1905,  ii, 
4,  5,  791),  Becquerel  (loc.  cit.),  and  himself  (Abstr.,  1905,  ii,  495),  and 
concludes  that  the  rays  from  radium  in  radioactive  equilibrium  are 
complex,  that  they  consist  of  a-particles  projected  with  different 
velocities,  and  that  these  velocities  decrease  as  the  particles  pass 
through  air  or  aluminium.  The  two  phenomena  observed  by 
Becquerel,  namely,  (1)  the  absence  of  increased  deflection  of  the  rays 
from  a  thick  layer  of  radium  after  passing  through  aluminium,  (2)  the 
decreasing  curvature  of  the  path  of  the  rays  in  air,  are  both  necessary 
consequences  of  the  complexity  of  the  rays.  There  is  evidence  also  of 
a  distinct  scattering  of  the  rays  from  radium  C  in  their  passage  through 
air.  J.  C.  P. 

Character  of  a-  and  y-Rays.  Otto  Wigger  (Jahrh.  Radioakt. 
EleTctronik.,  1905,  2,  391 — 433). — In  order  to  obtain  a-rays  of  homo¬ 
geneous  character,  radiotellurium  and  polonium  were  used  as  source 
of  the  radiation  instead  of  radium,  which  gives  rise  to  several  types 
of  a-rays.  Evidence  of  the  nature  of  the  a-rays  has  been  obtained 
by  a  study  of  their  absorption.  Whereas  the  total  absorption  co¬ 
efficient  of  a  bundle  of  rays  of  light  of  different  wave-lengths 
decreases  with  increasing  thickness  of  the  absorbing  layer,  the  opposite 
is  the  case  with  rays  consisting  of  small  material  particles.  In  con¬ 
sequence  of  collisions  in  the  absorbing  medium,  an  initially  homo¬ 
geneous  bundle  of  rays  becomes  heterogeneous,  the  mean  energy 
(velocity)  becomes  smaller,  and  since  the  absorption  increases  as  the 
velocity  diminishes,  the  absorption-coefficient  should  increase  with  the 

10—2 


140 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


thickness  of  the  layer  traversed.  The  experimental  data  indicate  that 
the  absorption-coefficient  of  the  a-rays  of  radiotellurium  and  polonium 
increases  with  the  thickness  of  the  absorbing  layer,  and  the  material 
nature  of  the  rays  is  established.  Experiments  on  the  leakage  between 
a  radiotellurium  or  polonium  rod  and  a  copper  cylinder,  both  well 
insulated  and  contained  in  a  highly  exhausted  vessel,  indicate  that 
these  substances  emit  negatively  charged  particles  of  low  velocity  as 
well  as  positively  charged  a-rays.  The  /1-rays  are  deviated  by  a  mag¬ 
netic  field,  but  Becquerel’s  observation  that  the  a-rays  of  polonium 
are  deviated  is  not  confirmed  by  the  author’s  experiments  on  radio¬ 
tellurium.  Using  the  photographic  method,  no  evidence  of  deviation 
of  the  a-rays  could  be  obtained,  and  the  conclusion  is  reached  that 
these  cannot  be  identical  with  the  a-rays  of  radium. 

In  order  to  obtain  information  on  the  question  as  to  whether  the 
y-rays  of  radium  are  rapidly  moving  /2-rays  or  Rontgen  rays,  the  author 
has  examined  by  the  ionisation  method  the  absorption  of  these  rays 
by  plates  of  lead,  employing  much  thicker  layers  of  the  metals  than 
were  used  in  the  previous  experiments  of  Rutherford  and  McClelland. 
The  absorption-coefficient  decreases  at  first  with  increasing  thickness 
of  the  lead  plate,  but  attains  a  constant  value  for  a  thickness  of  16 
cm.  This  can  only  be  explained  on  the  assumption  that  the  y-rays 
consist  of  Rontgen  rays. 

When  the  y-rays  traverse  any  material,  they  give  rise  to  a  secondary 
radiation  which  is  also  capable  of  ionising  gases  and  thus  interferes 
with  the  effect  due  to  the  y-rays.  The  amount  of  this  secondary 
radiation  depends  on  the  material  traversed  by  the  rays,  and  in  the 
experiments  on  the  absorption  power  of  different  metals  the  effect  was 
eliminated  by  interposing  the  substance  between  the  radium  prepara¬ 
tion  and  a  lead  plate  2-8  cm.  thick.  This  plate  served  to  absorb  the 
secondary  radiation,  and  was  placed  at  the  entrance  to  the  ionisation 
chamber.  The  absorption-coefficient  of  the  penetrating  y-rays  which 
enter  the  chamber  in.  these  circumstances  is  found  to  be  strictly 
proportional  to  the  density  of  the  interposed  material.  The  following 
values  were  obtained,  K  being  the  absorption-coefficient  and  d  the 
density  : 

Mercury.  Lead.  Copper.  Iron.  Zinc.  Aluminium.  Sulphur. 

K(cm~l) .  0-283  0-241  0191  0159  0141  0-054  0’040 

Kjd  .  0-0208  0-0213  0'0226  0'0211  0’0201  0'0200  0-0202 

These  values  for  K  are  much  smaller  than  those  given  by  Rutherford 
and  McClelland.  A  definite  significance  can  only  be  ascribed  to  such 
numbers  when  the  thickness  of  the  medium  traversed  is  indicated  and 
the  effect  of  secondary  radiation  is  eliminated.  H.  M.  D. 

Ionisation  produced  in  various  Gases  by  the  Secondary 
/2-  and  y-Rays  of  Radium.  Gottlieb  Kucera  (Ann.  Physik,  1905, 
[iv],  18,  974 — 990). — -The  ionisation  produced  in  a  number  of  gases 
by  secondary  radiation  from  various  solid  substances  is  found  to  be  the 
same  for  all  the  gases.  The  intensity  of  the  secondary  radiation  from 
those  of  the  solid  substances  which  are  elements  falls  off  in  general  with 
increase  of  the  atomic  weight.  Comparison  of  the  author’s  results 
with  those  of  Strutt  ( Proc .  Roy.  Soc.,  1903,  72,  208)  shows  that  there 
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is  complete  agreement  between  the  relative  ionisation  due  to  secondary 
radiation  and  that  due  to  the  ft -rays  of  radium.  Certain  abnormal 
phenomena  observed  in  the  case  of  freshly-prepared  gases  are  attributed 
to  the  presence  of  very  sluggish  ions  which  are  only  gradually  elimin¬ 
ated.  J.  C.  P. 


Heating  Effects  produced  by  Rontgen  Rays  in  different 
Metals  and  their  Relation  to  the  Question  of  Change  in  the 
Atom.  H.  A.  Bumstead  (Phil.  Mag.,  1906,  [vi],  11,  292 — 317). — 
When  metals  and  other  substances  are  exposed  to  Rontgen  rays,  a 
complex  secondary  radiation  is  produced,  which  is,  to  some  extent  at 
least,  of  different  character  from  the  primary  radiation.  The  secondary 
radiation  may  arise  from  atomic  disintegration  produced  by  the 
Rontgen  rays,  in  which  case  the  law  of  the  conservation  of  energy  will 
not  apply,  or  may  be  due  to  other  causes,  when  the  law  in  question 
may  be  expected  to  hold.  To  test  this  point,  thin  strips  of  lead  and 
zinc,  covered  on  both  sides  with  aluminium  foil  so  as  to  have  the  same 
emissive  power,  were  exposed  alternately  to  the  rays,  and  the  radiation 
from  the  two  compared  by  reading  the  deflections  on  a  radiometer  with 
aluminium  vanes ;  since  the  secondary  radiation  is  to  a  great  extent 
absorbed  by  the  metals,  the  readings  will  be  a  measure  of  the  amounts 
of  heat  generated  in  the  strips.  When  the  conditions  were  such  that 
the  rays  were  equally  absorbed  in  the  two  strips,  it  was  found  that 
approximately  twice  as  much  energy  was  generated  in  the  lead  as  in 
the  zinc.  The  result  is  best  accounted  for  on  the  view  that  Rontgen 
rays  bring  about  atomic  disintegration  ;  the  energy  thus  liberated 
probably  forms  the  greater  part  of  the  energy  which  appears  when 
the  rays  are  absorbed  by  matter.  G.  S. 

n-Rays.  Eleuthere  Mascart  (Compt.  rend.,  1906,  142,  122 — 124. 
Compare  Blondlot,  Abstr.,  1904,  ii,  604;  Bichat,  Abstr.,  1904,  ii, 
531,  532,  641  ;  Becquerel,  Abstr.,  1904,  ii,  602,  641,  642  ;  Rothe, 
Abstr.,  1904,  ii,  603  ;  Gutton,  Abstr.,  1904,  ii,  603). — Details  are 
given  of  a  series  of  measurements  of  the  position  of  points  of  maximum 
intensity  in  the  spectrum  produced  by  passing  the  w-rays  from  a  Nernst 
lamp  through  an  aluminium  prism.  For  this  purpose,  a  phosphorescent 
screen  was  mounted  on  the  carriage  of  a  dividing  engine,  and  each  of 
four  independent  observers  (Blondlot,  Gutton,  Yirtz,  and  Mascart) 
either  recorded  the  position  of  the  screen  at  points  of  maximum 
intensity  whilst  the  carriage  proceeded  in  one  direction,  or  the 
carriage  was  arrested  by  the  observer  at  such  points  whilst  proceeding 
both  up  and  down  the  scale,  and  the  readings  were  taken  by  a  second 
person.  The  results  obtained  by  the  latter  method  are  appended  : 
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Photographic  Experiments  on  the  Action  of  n-Rays  on  an 
Oscillating  Spark.  C.  Gutton  ( Gompt .  rend.,  1906, 142,  145 — 149). 
— Blondlot  observed  that  when  the  primary  spark  of  a  Hertzian 
oscillator  is  subjected  to  the  action  of  w-rays,  the  brightness  of  the 
secondary  spark  is  diminished  {Rev.  gen.  Sci.,  1905,  727).  The  author 
has  obtained  photographic  confirmation  of  this  observation  by  develop¬ 
ing  a  photographic  plate,  one-half  of  which  has  been  exposed  for  one 
minute  to  the  action  of  the  secondary  spark  of  a  Hertzian  oscillator, 
and  the  other  half  similarly  exposed,  while  the  primary  spark  is 
subjected  to  the  action  of  w-rays  from  a  Nernst  lamp  ;  thirty-seven 
such  photographs  show  that  the  brightness  of  the  secondary  spark  is 
diminished  by  the  action  of  n-rays  on  the  primary  spark.  The  original 
contains  full  details  of  the  apparatus  employed.  M.  A.  W. 


Relation  between  the  Radioactivity  and  the  Composition 
of  Uranium  Compounds.  Herbert  N.  McCoy  {Phil.  Mag.,  1906, 
[vi],  11,  176 — 186.  Compare  Abstr.,  1904,  ii,  528  ;  1905,  ii,  366). — 
The  author’s  previous  work  showed  that  the  total  activity  of  1  gram 
of  pure  uranium  is  791  times  that  of  1  sq.  cm.  of  a  layer  of  the  pure 
oxide  U308,  sufficiently  thick  to  be  of  maximum  activity.  The  proof 
that  this  oxide  was  free  from  appreciable  quantities  of  radium  has  now 
been  obtained  by  starting  with  a  uranium  ore  and  continuing  the  pro¬ 
cesses  of  purification  until  no  further  change  of  activity  occurred.  The 
oxide  U308,  obtained  as  a  result  of  these  processes,  had  practically  the 
same  activity  as  the  pure  oxide  used  previously,  which  was  obtained  by 
the  ignition  of  uranium  nitrate. 

The  oxide  U3Os  may  be  used  in  preparing  a  standard  of  activity 
capable  of  being  reproduced  with  an  accuracy  of  a  few  tenths  of  1 
per  cent.  Ordinary  uranium  salts  are  treated  successively  with 
ammonium  carbonate,  ammonium  sulphide,  and  barium  chloride. 
Ammonium  uranate  is  precipitated  and  converted  into  the  oxide  U308 
by  ignition  in  a  current  of  oxygen.  About  1  gram  of  the  oxide  is  re¬ 
duced  to  an  impalpable  powder  by  grinding  in  an  agate  mortar  with 
some  freshly-distilled  chloroform.  It  is  then  stirred  up  with  more 
chloroform  and  poured  into  a  shallow  metal  dish  about  7  cm.  in  dia¬ 
meter.  Spontaneous  evaporation  of  the  chloroform  then  leaves  a  uni¬ 
form  adherent  black  film  of  the  oxide.  The  total  activity  of  1  gram 
of  uranium  is  791  times  the  observed  or  surface  activity  of  each  sq.  cm. 
of  such  a  film. 

The  total  activity  of  any  uranium  compound  may  be  found  also  by 
comparing  the  activities  of  films  of  the  compound  of  different  thick¬ 
nesses  with  the  activity  of  a  standard  film  of  the  oxide  U308,  prepared 
as  above, and  then  extrapolating  to  zero  thickness.  This  method  is  shown 
to  give  good  results  in  the  case  of  pure  uranium  compounds,  and  has 
further  been  used  to  determine  the  total  activity  of  samples  of  pitch¬ 
blende,  gummite,  and  carnotite.  It  is  found  that  for  the  foregoing 
minerals  the  ratio  kjP,  where  k  is  the  total  activity  of  unit-mass  of  the 
mineral  and  P  is  the  weight  of  uranium  in  1  gram  of  the  mineral,  is 
nearly  constant  and  equal  to  3280.  This  means  that  for  equal  content 
of  uranium  the  ores  are  445  times  as  active  as  the  pure  uranium  com- 
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pounds.  It  is  farther  estimated  that  radium  is  3*3  x  10c  to  4-25  x  106 
times  as  active  as  uranium.  J.  C.  P. 

Radioactivity  of  Uranyl  Double  Salts.  Willy  Marckwald 
( Ber .,  1906,  39,  200 — 203.  Compare  Meyer  and  Wendel,  Abstr.,  1904, 
ii,  130  ;  Rimbach,  ibid.,  ii,  264). — The  statement  of  Rimbach  and  Grewe 
that  certain  uranium  compounds  exhibit  greater  activity  than  uranium 
itself  is  inconsistent  with  Rutherford’s  theory.  The  author  has  there¬ 
fore  examined  the  behaviour  of  uranyl  potassium  nitrate,  uranyl 
thallium  nitrate,  uranyl  ethylenediamine  nitrate  and  sulphate,  and 
uranium  nitrate,  and  finds  that  the  intensity  of  the  a-rays,  measured  by 
an  electrometer,  is  the  same  in  each  case.  In  order  to  compare  the 
intensity  of  the  /3-rays,  flat,  thin-walled  glass  flasks  containing  the  salts 
were  placed  on  opaque  paper  enclosing  a  photographic  plate  and  masked 
with  patterns  of  glass,  lead,  and  aluminium  foil ;  the  behaviour  of  the 
five  salts  was  almost  the  same.  When  the  flasks  are  placed  directly  on 
the  plate,  the  latter  exhibits  marked  blackening  due  to  the  emission  of 
light  from  the  salts,  particularly  the  uranyl  potassium  nitrate  and  the 
uranyl  ethylenediamine  nitrate,  which  by  their  pronounced  fluorescence 
also  differ  from  the  other  three.  C.  S. 

Diminution  of  the  Radioactivity  of  Polonium  with  Time. 

[Madame]  Marie  Curie  ( Compt .  rend.,  1906,  142,  273 — 276). — A 
specimen  of  poloniferous  bismuth  oxide  (Abstr.,  1900,  ii,  82),  250  times 
more  active  than  uranium,  was  placed  in  a  shallow,  circular  cavity  in  a 
metal  disc  and  the  radioactivity  measured  at  stated  intervals  of  time. 
The  diminution  in  the  intensity  of  the  radiation  is  an  exponential 
function  of  the  time,  and  is  expressed  by  the  equation  I—I0e~at ;  the 
activity  falls  to  half  the  original  value  in  140  days.  The  value  of  the 
constant  a,  which  is  characteristic  of  polonium,  is  0  00495  when  t  is 
measured  in  days,  and  is  identical  with  the  corresponding  constant 
(0-00497)  found  by  Marckwald  for  radiotellurium  (Abstr.,  1902,  ii, 
508;  1905,  ii,  159,  623),  a  fact  which  establishes  its  identity  with 
polonium,  the  first  strongly  radioactive  element  discovered  by  the 
author  and  Pierre  Curie.  The  curve  obtained  by  plotting  the  time 
against  log/  in  the  above  experiment  is  a  straight  line,  and  parallel 
lines  are  obtained  when  plates  of  bismuth  dipped  in  solutions  of  the 
chloride  of  radioactive  bismuth  are  used  instead  of  the  poloniferous 
bismuth  oxide  (Marckwald,  Abstr.,  1902,  ii,  508)  or  when  a  similar 
plate  is  covered  with  a  sheet  of  aluminium  0"01  mm.  in  thickness. 

M.  A.  W. 

Photoelectric  Effect  of  Selenium.  Camillo  Carpini  (Atti  R. 
Accad.  Lincei,  1905,  [v],  14,  ii,  667 — -673). — At  the  temperature  of 
liquid  air,  the  photoelectric  effect  of  selenium  is  detectable,  but  very 
slight.  Bidwell’s  theory,  according  to  which  the  action  of  light 
determines  the  formation  of  conducting  selenides,  is  hence  improbable. 
The  author  found  that  the  photoelectric  effects  of  two  preparations  of 
selenium  were  0-32  and  0-247  respectively  at  about  8°  and  0'07  at  96°, 
the  temperature-coefficient  being  hence  0-003  and  0  002  in  the  two 
cases.  The  resistance-brightness  curve  for  selenium  varies  according 
as  the  light-intensity  is  being  raised  or  diminished.  T.  H.  P. 
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Decomposition  of  Carbon  Dioxide  by  the  Point  Discharge. 

T.  Noda  and  Emil  Warburg  (Ann.  Physik,  1906,  [iv  ],  19,  1. — 13. 
Compare  Warburg,  Abstr.,  1904,  ii,  24  ;  Gray,  ibid.,  25). — Brodie, 
using  a  Siemen  tube,  found  (Phil.  Trans.,  1874,  164,  83)  that  carbon 
dioxide  exposed  to  the  action  of  the  silent  discharge  was  decomposed  to 
the  extent  of  1'5 — 2 ‘7  per  cent.,  and  that  about  50  per  cent,  of  the 
oxygen  produced  was  ozonised.  The  authors,  using  a  point  discharge, 
find  that  the  carbon  dioxide  is  decomposed  to  the  extent  of  3  per  cent., 
and  that  about  19  per  cent,  of  the  oxygen  produced  is  ozonised. 

The  number  of  coulombs  required  to  decompose  a  gram-equivalent 
of  carbon  dioxide  is  only  2610,  which  shows  that  the  decomposition  of 
this  gas  by  the  silent  discharge  is  not  an  electrolytic  process.  It  is 
shown  also  that  of  the  electrical  energy  supplied  only  IT  per  cent,  is 
converted  into  chemical  energy. 

For  a  negative  point  discharge,  it  appears  that  the  amount  of 
decomposition  depends  only  on  the  total  electricity,  not  on  the 
current  strength.  Further,  the  number  (JV)  of  coulombs  per  molecule 
of  carbon  dioxide  decomposed  increases  as  the  density  of  the  gas  is 
diminished.  It  is  found  that  JV  falls  off  as  the  temperature  rises  ;  but 
this  result  requires  further  experimental  support.  J.  C.  P. 

Some  Concentration  Cells  in  Methyl  and  Ethyl  Alcohols. 

J.  Hunt  Wilson  (Ainer.  Chem.  J.,  1906,  35,  78 — 84). — Determinations 
have  been  made  of  the  E.M.F.  of  some  cells  of  the  type  A g — A/10 
alcoholic  silver  nitrate — Nj  100  alcoholic  silver  nitrate — A g,  at  25° 
and  0°.  Solutions  of  silver  nitrate  of  four  different  concentrations  in 
methyl  alcohol  and  of  three  different  concentrations  in  ethyl  alcohol 
were  employed.  The  results  are  tabulated  and  compared  with  the 
values  of  the  E.M.F.  calculated  from  Nernst’s  formula.  The  agree¬ 
ment  between  the  observed  and  calculated  values  is  good  in  the  case 
of  the  ethyl  alcohol  cells,  but  somewhat  poor  in  that  of  the  methyl 
alcohol  cells.  The  results  indicate  that  Nernst’s  formula  is  applicable 
to  alcoholic  as  well  as  to  aqueous  solutions,  but  further  experiments  are 
required  to  confirm  this  conclusion.  E.  G. 

Electrical  Conductivity  of  Solutions  of  Compounds  of 
Dimethylpyrone  with  Trichloroacetic  Acid  in  Chloroform  and 
Benzene.  Wladimir  A.  Plotnikoff  (J.  Russ.  Phys.  Chem.  Soc.,  1905, 
37,  875 — 881.  Compare  Abstr.,  1905,  ii,  433). — The  author  finds  that 
the  two  double  compounds  formed  from  dimethylpyrone  and  trichloro¬ 
acetic  acid  have  measurable  conductivities,  and  are  hence  dissociated 
in  benzene  or  chloroform  solution.  These  results  are  in  disagreement 
with  those  of  Kahlenberg  and  Lincoln  (Abstr.,  1899,  ii,  397)  and  of 
Patten  (Abstr.,  1903,  ii,  417),  who  state  that  chloroform  has  no 
appreciable  ionising  power.  T.  H.  P. 

Relation  between  Electrolytic  Dissociation  and  Dielectric 
Constant.  Emil  Baur  (Zeit.  Elektrochem.,  1905,  11,  936 — 938). — In 
the  partition  of  an  electrolyte  between  two  solvents,  it  is  not  unlikely 
that  the  ratio  of  the  concentrations  of  the  ions  in  the  two  solvents 
might  be  equal  to  the  ratio  of  the  cubes  of  the  dielectric  constants  of 
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the  solvents.  The  author  attempts  to  test  this  by  means  of  existing 
data  without  any  conclusive  result.  T.  E. 

Cathodic  Behaviour  of  Sulphur,  Selenium,  and  Tellurium. 

Erich  Muller  and  Romuald  Nowakowski  (Zeit.  Elektrochem.,  1905, 
11,  931 — 936.  Compare  this  vol.,  ii,  18,  and  Le  Blanc,  this  vol.,  ii,  67). 
— In  OTA7'  potassium  hydroxide  solution,  selenium  dissolves  at  the 
cathode  with  the  valency  0'67  to  0'75,  sulphur  with  the  valency 
0'57  to  O'SQ,  and  tellurium  with  valency  about  0‘9.  The  potentials  at 
which  solution  begins  (measured  against  the  OTA7  calomel  electrode) 
are  sulphur  0  53  volt,  selenium  0-804  volt,  tellurium  L07  volt. 

T.  E. 

Oxidation  and  Reduction  in  the  Electrolysis  of  Salts  of 
Iron.  Z.  Karaoglanoff  (Zeit.  Elektrochem.,  1906,  12,  5 — 16.  Com¬ 
pare  Abstr.,  1905,  ii,  674). — The  rate  of  reduction  of  a  ferric  salt  by 
electrolysis  depends  on  the  rate  at  which  ferric  ions  can  be  changed  into 
ferrous  ions  at  the  electrode  and  on  the  rate  at  which  ferric  ions  can 
diffuse  into  the  layer  of  solution  in  contact  with  the  electrode.  In  a 
solution  which  is  not  stirred,  convection  also  occurs  ;  owing  to  the 
changes  of  composition  and  density  in  the  solution  near  the  electrode, 
convection  currents  are  produced  which  tend  to  keep  up  the  concentra¬ 
tion  of  the  ferric  ions  at  the  electrode.  The  same  considerations  hold 
good  for  the  oxidation  of  a  solution  of  a  ferrous  salt. 

By  an  application  of  Sand’s  method  (Abstr.,  1901,  ii,  82),  the  author 
shows  that  the  time  t  during  which  a  current  i  must  flow  in  order  to 
diminish  the  concentration  of  the  ferric  or  ferrous  ions  at  the  electrode 
to  such  a  small  value  that  hydrogen  (or  oxygen)  is  evolved  in  a  solu¬ 
tion  of  concentration  c  is  given  by  the  expression  i  Jt  =  k.c.  The 
constant  k  is  proportional  to  the  square  root  of  the  diffusion  co¬ 
efficient  of  the  salt.  This  formula  is  shown  to  hold  good  for  ferrous 
and  ferric  salts  so  long  as  the  current  is  not  too  small.  For  very 
small  currents,  convection  at  the  electrode  suffices  to  maintain  the  con¬ 
centration  of  the  ferrous  or  ferric  ions  above  the  limit  at  which  gas  is 
evolved. 

The  potential  of  the  electrode  during  the  period  in  which  the  con¬ 
centration  of  the  iron  salt  is  diminishing  is  also  measured,  and  the 
curves  obtained  are  found  to  have  the  general  form  required  by  the 
assumptions  that  the  loss  of  ferric  ions  at  the  electrode  is  being 
replaced  by  diffusion  and  that  the  relation  between  the  potential  of 
the  electrode  and  the  concentration  of  the  solution  is  given  by  Peters’ 
formula  (Abstr.,  1898,  ii,  419).  T.  E. 

Rate  of  Migration  of  Complex  Ions.  James  W.  McBain 
(Zeit.  Elektrochem.,  1905,  11,  961 — 963). — A  resume  of  the  methods 
which  have  been  proposed  for  measuring  the  rate  of  migration  of 
complex  ions  (Trans.,  1904,  85,  1305,  and  Abstr.,  1905,  ii,  371). 

T.  E. 

Physico-chemical  Side  of  Organic  Electrochemistry.  Walther 
Lob  (Zeit.  Elektrochem.,  1906,  12,  2 — 5). — General  remarks  on  the 
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inter-connection  of  the  physico-chemical  and  preparative  aspects  of 
organic  chemistry.  T.  E. 

New  Magneto-optical  Properties  of  Colloidal  Solutions  of 
Ferric  Hydroxide.  A.  Cotton  and  H.  Mouton  ( Gompt .  rend., 
1906,  142,  203 — 205). — The  authors  have  previously  shown  (Gompt. 
rend.,  1905,  141,  317,  349)  that  the  property  shown  by  certain  colloidal 
solutions  of  ferric  hydroxide  of  becoming  doubly  refracting  (positive 
or  negative)  when  placed  in  a  uniform  magnetic  field  and  illuminated 
by  a  ray  of  light  perpendicular  to  the  field  appears  to  be  associated  with 
the  size  and  not  with  the  nature  of  the  particles,  for  the  double  refrac¬ 
tion  is  greatly  increased  by  heating  the  solutions,  whereby  the  size  of 
the  particles  is  augmented.  Similar  results  were  obtained  with  a 
solution  containing  minute  crystals  of  calcium  carbonate  in  suspension. 

In  the  present  paper,  it  is  shown  that  the  matter  in  suspension  in 
these  solutions  has  a  negative  magnetic  rotation,  greater  in  extent  and 
opposite  in  sign  to  that  of  water,  so  that  when  such  a  concentrated 
solution  is  diluted  the  magnetic  rotation,  initially  negative,  becomes 
zero  and  finally  positive. 

The  magnetic  rotation  of  these  solutions  does  not  vary  directly  with 
the  strength  of  the  magnetic  field  (law  of  Yerdet),  but  increases 
rapidly  at  first  and  then  more  slowly. 

The  effects  produced  by  a  magnetic  field  on  certain  colloida.l  solutions 
are  probably  due  to  the  magnetism  and  orientation  of  the  particles  in 
suspension,  for  if  gelatin  is  added  to  one  of  these  solutions  contained 
in  a  hollow  glass  prism,  and  it  is  allowed  to  solidify  while  placed 
between  the  poles  of  an  electro-magnet,  the  double  refraction  persists 
for  several  days  after  the  prism  is  removed  from  the  magnetic  field. 

M.  A.  W. 

Velocity  of  Ions  produced  by  a  Flame.  Giuseppe  Gianfran- 
ceschi  (Mem.  R.  Accad.  Lincei,  1905,  [v],  5,  594 — 619). — The  author 
describes  a  modification  of  J.  J.  Thomson's  method  for  measuring  the 
velocity  of  ions  produced  by  a  flame.  Results  obtained  by  the  new 
method  show  that  the  variation  of  the  potential  in  the  region  between 
a  flame  and  two  plates  parallel  with  it  is  sensibly  the  same  for  the 
positive  as  for  the  negative  flame.  The  curves  representing  this 
variation  exhibit,  however,  appreciable  differences  according  as  the 
potential  difference  between  the  plates  is  high  or  low.  The  curve  has 
a  true  maximum  corresponding  with  the  top  of  the  flame.  The  force 
is  zero  in  the  flame,  but  outside  of  the  latter  rapidly  increases  to  a 
value  which  is  maintained  nearly  up  to  the  plate,  where  rapid  increase 
again  occurs.  Just  outside  of  the  flame,  the  electrical  density  produced 
by  the  ions  of  either  sign  reaches  a  maximum,  afterwards  falling  to  a 
minimum,  which  is  maintained  constant  over  a  certain  space  ;  near  the 
plate,  it  increases.  The  space  over  which  the  density  remains  constant 
is  the  smaller  the  larger  the  P.D.  between  the  plates.  The  formulae 
given  by  J.  J.  Thomson  and  by  Child  do  not  accurately  express  the 
velocity  of  the  ions.  The  results  obtained  are  better  in  accordance 
with  the  expression  k—  iTrij(X.dXldx),  where  i  represents  the  current 
and  X  the  electric  force,  and  x  is  the  direction  given  by  the  common 
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normal  to  the  two  plates.  All  the  elements  in  this  formula  are 
measured  at  one  and  the  same  point,  so  that  the  velocity  obtained  is 
the  true  specific  velocity  of  the  ions  at  that  point  and  not  merely  the 
mean  value  over  a  certain  space. 

The  specific  velocity  of  the  ions  depends  on  :  (1)  the  intensity  of  the 
flame  ;  (2)  the  difference  of  potential  between  the  plates,  and  (3)  the 
distance  from  the  flame.  The  numbers  obtained  agree  very  well  with 
those  given  by  Mache  ( Phys .  Zeit..,  1903,  717),  but  differ  from  those  of 
Child  (Phys.  Review,  1899,  12,  65)  and  of  McClelland  (Phil.  Mag., 
1898,  46,  29).  The  value  arrived  at  for  kn/kp  is  in  complete  accord 
with  that  given  by  Mache  (loc.  cit.)  and  is  very  near  to  that  obtained 
by  Zeleny  (Phil.  Mag.,  1898,  46,  133).  T.  H.  P. 

Specific  Heat  of  Superheated  Steam.  Ludwig  Holborn  and 
Fritz  Henning  (Ann.  Physik,  1905,  [iv],  18,  739 — 756). — The  authors 
have  determined  the  specific  heat  *of  superheated  steam  relatively  to 
that  of  air,  and  find  that  the  mean  value  ( c s)  of  the  specific  heat  of 
water  vapour  between  0°  and  6°  and  at  the  constant  pressure  of  one 
atmosphere  is  given  satisfactorily  by  the  formula  : 

ce  =  0-4460(1  +0-00009661). 

The  increase  of  specific  heat  with  temperature  involved  in  this 
formula  is  not  so  rapid  as  that  which  has  been  deduced  from  explosion 
experiments.  J.  C.  P. 

Fusion,  Boiling-point,  and  Vapour  Composition  Curves 
(760  mm.  pressure)  in  the  Binary  Systems  Ortho-  + 
Para-,  Ortho-  +  Meta-,  Para-  +  Meta-bromonitrobenz- 
ene;  Fusion  Curves  for  Mixtures  of  Diphenylamine  and 
Phenanthrene.  J.  von  Narbutt  (Zeit.  physikal.  Chem.,  1905,  53, 
697 — 714). — The  boiling-point  curves  in  the  case  of  the  isomerides 
rise  continuously  from  the  boiling  point  of  the  more  volatile  con¬ 
stituent  to  that  of  the  less  volatile  constituent.  As  the  differences 
between  the  boiling  points  of  the  pure  substances  are  small,  the  vapour 
composition  curves  in  all  cases  are  nearly  straight  lines.  The  fusion 
curves  in  all  cases  are  of  the  simplest  type,  consisting  of  two 
branches  which  meet  at  a  eutectic  point.  The  two  curves  obtained 
when  (1)  o-  (2)  £>-bromonitrobenzene  is  added  to  »i-bromonitro- 
benzene  are  exactly  coincident,  whilst  the  two  similar  pairs  of  curves 
obtained  when  the  ortho-  and  the  para-compounds  are  taken  as  solvents 
exhibit  a  divergence.  Hence  the  author  concludes,  in  view  of  Jaeger’s 
work  on  the  tribromotoluenes  (Abstr.,  1905,  ii,  304),  that  the  crystallo¬ 
graphic  symmetry  of  o-  and  jo-bromonitrobenzene  is  close,  m- 
bromonitrobenzene  belonging  to  a  different  category.  The  author 
makes  a  detailed  comparison  of  the  actual  fusion  curves  obtained  with 
the  “  ideal  ”  fusion  curves  calculated  from  Le  Chatelier’s  formula 
(Abstr.,  1894,  ii,  272).  The  agreement  is  generally  good.  J.  C.  P. 

Modification  of  Beckmann’s  Boiling-point  Apparatus. 

Erwin  Rupp  (Zeit.  physikal.  Chem.,  1905,  53,  693 — 696). — In  order  to 
permit  the  determination  of  the  weight  of  the  solvent  as  well  as  its 
volume,  the  apparatus  described  by  Beckmann  (Abstr.,  1902,  ii,  303  5 
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1903,  ii,  533)  has  been  slightly  modified.  Instead  of  the  inner  tube 
being  fused  into  the  outer  tube,  the  latter  is  provided  with  a  ground 
neck  into  which  the  former  fits.  The  various  operations  necessary  for 
a  molecular  weight  determination  by  this  modified  apparatus  are 
described  in  detail.  J.  C.  P. 

Distillations  in  High  Vacua.  Ernst  Erdmann  (Ber.,  1906,  39, 
192 — 194). — The  method  described  by  Wohl  and  Losanitsch  (this  vol., 
ii,  72)  has  been  already  used  by  the  author,  and  also  by  Valentiner  and 
Schmidt  (Abstr.,  1905,  ii,  704).  The  author’s  method  consists  in  using 
a  glass  tube  containing  charcoal  from  cocoanut  shells  in  conjunction 
with  the  apparatus  already  described  (Abstr.,  1904,  ii,  20).  The  need 
for  an  absolutely  air-tight  apparatus  is  insisted  on.  J.  J.  S. 

[Distillations  in  High  Vacua.]  Alfred  Wohl  (Ber.,  1906,  39, 
513 — 514). — A  reply  to  E.  Erdmann  (preceding  abstract).  C.  S. 

Heat  of  Neutralisation  of  Strong  Acids  and  Bases,  as 
affected  by  Temperature  and  Concentration.  A.  Wormann 
(Ann.  Physik,  1905,  [iv],  18,  775—795). — The  heat  of  neutralisation 
(s)  has  been  determined  for  several  strong  acids  and  bases  at  tempera¬ 
tures  between  0°  and  32°.  The  variation  of  s  with  temperature  ( t )  over 
this  interval  is  satisfactorily  represented  by  the  formula  s  =  s0^-Ai,  in 
which  s0  is  the  heat  of  neutralisation  at  0°,  and  A  is  a  constant.  It 
will  thus  be  seen  that  the  temperature-coefficient  of  the  heat  of 
neutralisation  increases  as  the  temperature  rises.  The  value  of  s  for 
potassium  salts  is  greater  than  for  the  corresponding  sodium  salts,  and 
the  decrease  of  s  with  rising  temperature  is  more  marked  for  the 
sodium  salts  than  for  the  potassium  salts.  There  is  no  appreciable 
difference  in  the  values  of  s  for  nitrate  and  chloride,  although  the 
temperature-coefficient  is  rather  greater  in  the  first  case.  The  heat  of 
neutralisation  is  independent  of  the  concentration  in  solutions  between 
Nj 2  and  iV/10  strength.  In  Absolutions,  the  heat  of  neutralisation  is 
greater,  whilst  trustworthy  measurements  could  not  be  made  in  solu¬ 
tions  of  less  than  Nj  10  strength.  J.  C.  P. 

Constant  Temperature  Bath  for  Low  Temperatures.  A.  Given 
(J.  Amer.  Chem .  Soc.,  1905,  27,  1519  — 1524). — A  bath  is  described 
which  is  designed  to  maintain  the  water  in  it  at  a  constant  tempera¬ 
ture  of  ISffi0,  and  is  particularly  suitable  for  adjusting  the  temperature 
of  pyknometers  in  sp.  gr.  determinations.  The  temperature  is 
regulated  by  the  use  of  a  large  ice-box  immersed  in  the  water  and  also 
by  means  of  a  Bunsen  burner  connected  with  a  gas-regulator.  The 
pyknometers  are  supported  on  a  shelf  and  kept  immersed  in  the  water 
in  the  bath.  Modifications  have  been  devised  for  giving  a  temperature 
of  20°.  Eor  details  of  the  apparatus,  the  description  and  diagrams  in 
the  original  must  be  consulted.  E.  G. 

Direct  Proportionality  between  the  Freezing  Point  of  a 
Mineral  Water  of  the  Acid  Carbonate  Class  and  the  Composi¬ 
tion  of  the  Water  expressed  in  terms  of  the  Anhydrous 
Salts  and  Normal  Carbonates.  Lucien  Graux  (Gompt.  rend., 
1906,  142,  166 — 167). — The  freezing  point  of  a  solution  containing 
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1/10  gram -molecule  of  sodium  carbonate  per  litre  is  -  0455°,  whilst 
that  of  the  corresponding  solution  of  sodium  hydrogen  carbonate  is 
-  0‘389°,  or  practically  the  same  as  that  of  a  solution  containing  1/20 
gram-molecule  of  sodium  carbonate  per  litre,  namely,  -  0‘356°.  It  follows 
therefore  that  the  osmotic  pressure  of  a  solution  of  sodium  hydrogen 
carbonate  is  determined  by  sodium  carbonate  molecules  only,  the 
carbonic  acid  behaving,  from  the  cryoscopic  point  of  view,  as  if  it  were 
entirely  free,  and  the  freezing  point  of  a  mineral  water  of  the  acid 
carbonate  class  is  proportional  to  the  number  expressing  the  composi¬ 
tion  of  the  water  in  anhydrous  salts  and  normal  carbonates. 

M.  A.  W. 

Osmotic  Pressure  of  Dilute  Aqueous  Solutions.  Percival  S. 
Barlow  ( Proc .  Camb.  Phil.  Soc.,  1905,  13,  (iv),  229 — 240.  Compare 
Abstr.,  1905,  ii,  507). — Details  of  experiments  on  the  measurement  of 
the  osmotic  pressure  of  dilute  solutions  are  recorded.  On  account  of 
the  impurities  absorbed  by  the  outer  water  from  the  air  and  the  slight 
solubility  of  the  material  of  the  pot,  the  values  obtained  for  the  pressure 
of  very  dilute  solutions  are  too  small.  When  the  first  source  of  error 
is  guarded  against,  the  experimental  values  approach  more  closely  to 
the  theoretical  ones,  but  still  exhibit  considerable  deviations. 

H.  M.  D. 

Organic  Solvent  and  Ionising  Media.  II.  Paul  Walden 
{Zeit.  physikcil.  Chern.,  1906,  54,  131 — 230.  Compare  Abstr.,  1904,  ii, 
227). — The  author  has  studied  the  dissociating  power  of  49  solvents  by 
taking  one  solute  throughout,  namely,  tetraethylammonium  iodide,  and 
determining  the  equivalent  conductivity,  A,  for  various  dilutions  at  the 
temperatures  0°  and  25°.  The  value  of  Aqq  was  obtained  by  calcula¬ 
tion  and  extrapolation  and  the  degree  of  dissociation  a  was  calculated 
for  each  solution  by  the  usual  formula,  a  =  A/A^-,  .  In  the  great 
majority  of  cases,  A  increases  with  the  dilution,  as  in  aqueous  solutions  ; 
the  irregular  variation  of  A  for  a  few  solvents  (aldehyde  and  acetic 
acid,  for  example)  is  attributed  to  interaction  between  solvent  and 
solute. 

The  author’s  results  are  in  harmony  with  the  Nernst-Thomson  rule, 
and  show  clearly  the  close  parallelism  between  the  dielectric  constant 
of  the  solvent  and  its  dissociating  power  ;  the  greater  the  dielectric 
constant  of  the  solvent,  the  greater,  for  a  given  dilution,  is  the  degree 
of  dissociation  of  the  tetraethylammonium  iodide.  This  will  be  seen 
from  the  following  table,  in  which  the  solvents  which  behave  normally 
in  regard  to  variation  of  A  are  arranged  according  to  their  dielectric 
constants,  the  corresponding  data  for  water  being  added  for  the  sake 
of  comparison.  The  degrees  of  dissociation  are  recorded  for  A/100, 
A/1000,  and  A/2000  solution  ;  e  is  the  dielectric  constant  at  20°. 

It  will  be  observed  that  the  dissociating  power  of  solvents  belonging 
to  the  same  homologous  series  diminishes  from  the  first  member 
upwards  (for  example,  methyl  alcohol  and  ethyl  alcohol  ;  methyl  thio¬ 
cyanate  and  ethyl  thiocyanate  ;  benzonitrile  and  phenylacetonitrile). 
Certain  solvents  (for  example,  acetaldoxime  and  tetranitromethane), 
which  do  not  appear  in  the  following  table,  supply  in  another  way  a 
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Percentage  dissociation. 


Solvent. 

e. 

at  25°.  v- 

=  100. 

0  =  1000. 

0  =  2000. 

W  ater  . 

817 

112 

91 

98 

99 

Formamide  . 

84-0 

25 

93 

98 

98 

Glycollonitrile  . 

67'9 

71-5 

93 

98 

99 

Succinonitrile  . 

..  57-3— 61-2 

35-5  (60°) 

90 

95 

96 

Citraconic  anhydride  , 

39-5 

22-5 

82 

93 

94 

Nitromethane  . 

..  38'2— 40-4 

120 

78 

92 

93 

Furfuraldehyde  . 

..  36-5— 39-4 

50  about 

78 

91 

93 

Lactonitrile  . 

377 

40 

— 

89 

91 

Acetonitrile  . 

..  35-8— 36-4 

200 

74 

90 

92 

Methyl  thiocyanate 

..  33-3  — 35-9 

96 

77 

89 

91 

Ethylene  glycol  . 

34-5 

8 

78 

89 

— 

Nitrobenzene  . 

..  33-4  — 37-4 

40 

71 

88 

90 

Methyl  alcohol . 

..  32-5—34-8 

124 

73 

88 

90 

Methyl  cyanoacetate 

28-8 

29*5 

69 

84 

87 

Propionitrile  . 

..  26-5—27-2 

165 

65 

84 

87 

Ethyl  thiocyanate  ... 

..  26-5—31-2 

84-5 

63 

83 

86 

Ethyl  cyanoacetate  ... 

..  26-2—26-7 

28-2 

65 

83 

87 

Benzonitrile  . 

26-0 

56-5 

61 

80 

84 

Epichloiohydrin  . 

26-0  (?) 

66-8 

60 

81 

85 

Acetylacetone  . 

.  25-1—26-0 

79 

— 

83 

87 

Ethyl  alcohol  . 

..  217—27-4 

60 

54 

78 

82 

Acetone .  . 

..  207—21-9 

225 

50 

74 

80 

Ethyl thiocarbimide ... 

..  19-4—22-0 

106 

— 

66 

— 

Acetic  anhydride  . 

17-9 

76 

58 

79 

84 

Benzaldehyde  . 

..  14-5—16-9 

42  5 

51 

73 

78 

Phenylacetonitrile  ... 

..  15-0—16-7 

36 

46 

74 

79 

Acetyl  bromide. . 

16-2 

114 

47 

73 

78 

Anisaldehyde  . 

15-5 

16-5 

— 

76 

81 

Acetyl  chloride . 

15-5  about  172 

46 

72 

79 

Salicylaldehyde  . 

13-9 

25 

34 

55 

61 

Methyl  sulphate  . 

46-5 

43 

— 

91 

93 

Ethyl  sulphate . 

..about  30 -0 

43 

— 

84 

86 

c*s-Ethyl  sulphite . 

38-6 

26-4 

— 

94 

95 

s-Ethyl  sulphite  . 

16-0 

76 

— 

50 

61 

confirmation  of  the  Nernst-Thonison  rule.  These  two  substances,  con¬ 
trary  to  expectation,  exhibited  practically  no  dissociating  power,  and 
were  found  to  have  very  low  dielectric  constants,  about  3"4  and  2-2 
respectively. 

According  to  Dutoit  and  Aston  (Abstr.,  1897,  ii,  546.  Compare 
also  Dutoit  and  Friderich,  Abstr.,  1899,  ii,  350  ;  Jones  and  Carroll, 
Abstr.,  1905,  ii,  73),  conductivity  is  determined  by  the  association  or 
polymerisation  of  the  solvent  molecules,  but  the  author’s  results  are 
quite  opposed  to  this  view,  showing  as  they  do  (1)  that  the  value  of 
Aqq  has  nothing  to  do  with  the  association  factor  of  the  solvent,  (2) 
that  solutions  of  high  conductivity  are  obtained  even  with  non- 
associated  solvents. 

There  is  remarkable  variation  in  the  values  of  for  the  different 
solvents, but  there  is  no  simple  relationship  between  these  values  and  the 
dielectric  constants.  It  is  shown,  however,  that  for  the  great  majority 
of  the  solvents  the  product  of  Aqq  and  the  temperature-coefficient  of 
conductivity  is  approximately  a  constant,  and  equal  to  1 -30  on  the 
average. 

Another  empirical  relationship  found  to  be  widely  applicable  for 
different  solvents  is  the  one  expressed  by  the  formula  c  \/v  =  const.  In 
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this  expression,  €  is  the  dielectric  constant  of  the  solvent  and  v  is  the 
dilution  at  which,  in  that  solvent,  the  degree  of  dissociation  of  the 
tetraethylammonium  iodide  has  a  given  value. 

With  acetonitrile  and  epichlorohydrin,  other  solutes  were  used  besides 
tetraethylammonium  iodide,  and  it  was  shown  that  in  these  two  solvents 
Kohlrausch’s  lawT  of  the  independent  migration  of  the  ions  is  valid. 

J.  C.  P. 

Solubility  of  Mercuric  Chloride  in  Ethyl  Acetate  and 
Acetone.  A.  H.W.  Aten  (Zeit.  physikal.  Chem.,  1905,  54, 121 — 123). 
— To  test  a  theoretical  point  referred  to  in  a  recent  paper  (Roozeboom 
and  Aten,  Abstr.,  1905,  ii,  803),  the  author  has  redetermined  part  of 
the  solubility  curves  for  mercuric  chloride  in  ethyl  acetate  and  acetone 
originally  studied  by  Etard  (Abstr.,  1894,  ii,  442).  The  chief  point 
of  interest  is  the  evident  formation  of  a  compound  of  mercuric 
chloride  and  acetone.  Below  10°,  mercuric  chloride  is  at  first  readily 
dissolved  by  acetone,  but  after  a  time  the  compound  HgCl2,COMe2  is 
deposited  from  the  clear  solution.  The  two  separate  solubility  curves 
obtained  when  mercuric  chloride  and  the  compound  respectively  are 
the  solid  phases  intersect  at  13°  and  27  molecular  per  cent,  of  mercuric 
chloride.  The  transition  point  is  far  removed  from  the  composition 
of  the  compound,  and  the  latter  must  be  largely  dissociated  in  the 
solution.  The  solubility  curves  for  mercuric  chloride  itself  in 
both  ethyl  acetate  and  acetone  are  nearly  parallel  to  the  temperature 
axis.  The  values  obtained  for  the  solubility  are  for  both  solvents 
markedly  less  than  the  values  recorded  by  Etard.  J.  C.  P. 

Solid  Solutions.  Frederic  Wallerant  ( Gompt .  rend.,  1906,  142, 
100 — 101). — When  fused  ammonium  nitrate  containing  20  to  7  per 
cent,  of  potassium  nitrate  is  cooled,  two  kinds  of  crystals  separate 
simultaneously  above  104°  :  one  isomorphous  with  potassium  nitrate 
and  containing  80  per  cent,  of  ammonium  nitrate ;  the  other  belong¬ 
ing  to  the  tetragonal  system  and  containing  93  per  cent,  of  the 
ammonium  salt;  at  104°,  the  mixture  becomes  opaque,  and  mono¬ 
clinic  crystals  are  gradually  formed  at  the  expense  of  the  two  first- 
formed  varieties.  The  inverse  phenomenon  is  observed  in  the  case  of 
mixtures  of  caesium  and  ammonium  nitrates.  On  cooling  a  fused 
mixture  of  2  parts  of  ammonium  and  1  part  of  caesium  nitrate,  cubic  crys¬ 
tals  are  first  formed,  which,  on  further  cooling,  pass  into  rhombohedral 
crystals  isomorphous  with  caesium  nitrate  ;  these  are  slowly  transformed 
into  a  conglomerate  of  two  kinds  of  mixed  crystals,  one  quadratic  and 
isomorphous  with  that  form  of  ammonium  nitrate  which  is  stable  at 
82 — 125°  (compare  Abstr.,  1904,  ii,  31),  the  other  rhombohedral 
and  isomorphous  with  caesium  nitrate. 

These  two  results  afford  illustrations  of  the  phenomena  of  diffusion 
and  crystallisation  occurring  in  isomorphous  mixtures  which,  according 
to  van’t  Hoff,  are  to  be  regarded  as  solid  solutions.  M.  A.  W. 

Mixed  Crystals  of  Alkali  Nitrates.  Frederic  Wallerant 
{Gompt.  rend.,  1906,  142,  168 — 169.  Compare  Abstr.,  1904,  ii,  31  ; 
1905,  ii,  161,  237,  380;  and  preceding  abstract). — Ammonium  and 
rubidium  nitrates  mix  in  all  proportions  to  form  mixed  crystals, 
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belonging  to  three  crystalline  systems  :  one,  rhombohedral  and  iso- 
morphous  with  rubidium  nitrate  ;  a  second,  isomorphous  with  ammonium 
nitrate  ;  whilst  the  third  is  orthorhombic  and  isomorphous  with 
thallium  nitrate,  the  two  crystals  having  in  fact  identical  physical 
properties. 

At  the  ordinary  temperature,  potassium  and  ammonium  nitrates  form 
a  discontinuous  series  of  mixed  crystals  belonging  to  three  different 
systems,  the  first  being  orthorhombic  and  isomorphous  with  potassium 
nitrate,  the  second  monosymmetrie  and  isomorphous  with  that  variety 
of  ammonium  nitrate  which  is  stable  between  32°  and  82°,  and  the 
third  isomorphous  with  ammonium  nitrate.  M.  A.  W. 

Origin  of  the  Conception  of  Solid  Solutions.  P.  E.  Lecoq 
de  Boisbaudkan  ( Compt .  rend.,  1906,  142,  195 — 196.  Compare 
Wallerant,  preceding  abstracts). — A  claim  for  priority  (Abstr.,  1892, 
398).  M.  A.  W. 

A  Crystalline  Modification  Stable  in  Two  Intervals  of 
Temperature.  Frederic  Wallerant  {Compt.  rend.,  1906,  142, 
217 — 219). — When  the  orthorhombic  variety  of  ammonium  nitrate 
which  is  stable  at  32°  is  cooled,  it  breaks  down  at  —  16°  into  hemi- 
tropic  plates  which  slowly  change  into  quadratic  crystals,  and  not  into 
rhombohedral  crystals  as  stated  originally  (Abstr.,  1904,  ii,  31). 

This  quadratic  variety  of  ammonium  nitrate  is  stable  between  —16° 
and  -  40°  and  is  identical  with  the  quadratic  variety  which  is  stable 
between  82°  and  32°.  M.  A.  W. 

Influence  of  the  Colouring  Matter  of  the  Mother  Liquor  on 
the  Form  of  Crystals  deposited  in  it  (Phthalic  Acid).  P.  Gaubert 
{Compt.  rend.,  1906,  142,  219 — 221). — When  phthalic  acid  is  crystal¬ 
lised  from  aqueous  solutions  coloured  with  organic  dyes,  the  normal 
form  and  size  of  the  crystal  are  modified,  and  the  crystals  absorb  a 
small  quantity  of  the  colouring  matter,  becoming  coloured,  but  not 
uniformly  throughout  their  mass.  The  amount  of  colouring  matter 
absorbed  is  very  small  (1/220  in  the  case  of  bismarck-brown),  and  has 
no  influence  on  the  density,  melting  point,  or  angular  values  of  the 
crystal.  The  artificially  coloured  crystals  exhibit  pleochroism. 

The  original  contains  a  description  of  the  dominant  forms  of  the 
crystals  of  phthalic  acid  deposited  from  solutions  containing  methylene- 
blue,  magenta,  rosaniline,  bismarck-brown,  biebrich-scarlet,  malachite- 
green,  methyl-green,  methyl-violet,  or  diphenylamine-blue. 

M.  A.  W. 

Laws  of  the  Reciprocal  Action  of  Solid  Substances  in 
Cryohydrate  Mixtures  and  in  Eutectic  Alloys.  Flavian  M. 
Flawitzky  {J.  Russ.  Phys.  Chem.  Soc.,  1905,  37,  862 — 875). — The 
author  deduces  the  following  relations  between  the  compositions  and 
solidifying  points  of  cryohydrate  or  eutectic  mixtures  and  the  solidi¬ 
fying  points  of  their  components. 

1.  Law  of  Equal  Molecular  Freezing-point  Depressions. — Assuming 
that  the  molecular  freezing-point  depressions  of  each  of  ttvo  sub- 
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stances  in  the  other  are  equal,  as  is  often  the  case,  it  is  shown  that 
the  ratio  between  the  amounts  of  the  two  present  in  the  eutectic 
mixture  is  represented  by  the  expression  :  n0=  J MfFxj  JM0T0 ,  where 
T0  and  Tx  are  the  differences  between  the  freezing  point  of  the  eutectic 
mixture  and  those  of  the  two  components  having  the  molecular  weights 
M0  and  Mv  and  n0  the  ratio  between  the  percentage  contents  of  the  second 
and  first  of  the  two  compounds  present  in  the  mixture. 

2.  Law  of  Multiple,  Molecular  Depressions. — When,  however,  the 
two  substances  with  molecular  weights  of  MQ  and  Mx  occur  in  the  solid 
form  in  a  polymerised  or  associated  state,  the  association  factors  being 
p  and  q,  the  relation  becomes  n0=  JqMx2\j  JpMfT^  from  which  the 
association  ratio,  p  :  q,  can  be  calculated. 

3.  Law  of  the  Equivalence  of  Molecular  Freezing-point  Depressions. — 

This  law  states  that  the  degree  of  polymerisation  is  a  characteristic 
constant  for  any  substance  and  remains  unchanged  in  binary 
mixtures.  T.  H.  P. 

Chemical  and  Electrical  Study  of  the  Equilibria  6H'  +  51'  + 
I03'  ^  3I2  +  3H20  and  6H‘  +  5Br'  +  Br03'  ^  3Br2  +  3H20.  Viktor 
Sammet  (Zeil.  physikal.  Chem.,  1905,  53,  641 — 691). — Full  details  are 
given  of  work  already  reported  (see  Luther  and  Sammet,  Abstr.,  1905, 
ii,  508),  J.  C.  P. 

Acceleration  of  certain  Oxidation  Reactions  by  Hydrogen 
Cyanide.  Arthur  S.  Loevenhart  ( Ber .,  1906,  39,  130 — 133.  Com¬ 
pare  Kastle  and  Loevenhart,  Abstr.,  1903,  ii,  537). — Whilst  some 
catalytic  reactions  are  retarded  by  hydrogen  cyanide,  it  accelerates  the 
catalytic  decomposition  of  hydrogen  peroxide  by  copper  or  iron  or  their 
salts,  and  therefore  accelerates  also  oxidations  such  as  that  of  formic 
acid  or  of  phenolphthalin  by  hydrogen  peroxide  in  presence  of  copper 
sulphate  (compare  Weehuizen,  Abstr.,  1905,  ii,  489).  This  is  explained 
on  the  assumption  that  the  first  stage  in  the  catalytic  decomposition, 
as  also  in  the  oxidation,  is  the  formation  of  an  additive  compound  of 
hydrogen  peroxide  and  the  catalyst.  Those  substances  which  decom¬ 
pose  hydrogen  peroxide  catalytically  must  be  capable  of  existence  in 
two  states  of  oxidation,  and  the  velocity  of  the  oxidation  by  means  of 
hydrogen  peroxide  must  depend  on  the  ease  with  which  the  catalyst 
changes  from  one  state  of  oxidation  to  the  other.  Whilst  cupric 
sulphate  is  reduced  to  cuprous  sulphate  only  by  strong  reducing 
agents,  the  hydrogen  cyanide  converts  it  partially  into  cupric  cyanide, 
which  readily  changes  into  the  cuprous  salt.  Gr.  Y. 

Velocity  of  Electrolytic  Reduction  of  Azobenzene.  P.  Farup 
{Zeit.  physikal.  Chem.,  1906,  54,  231 — 251.  Compare  Haber,  Abstr., 
1900,  ii,  257;  Haber  and  Russ,  Abstr.,  1904,  ii,  309). — A  silver 
nitrate  voltameter  and  a  cell  containing  an  alkaline  solution  of  azo¬ 
benzene  in  aqueous  alcohol  were  placed  in  series  and  a  suitable  current 
passed.  The  volume  of  hydrogen  evolved  in  the  cathode  compartment 
of  the  azobenzene  cell  was  compared  with  the  weight  of  silver  deposited 
in  the  voltameter,  and  the  amount  of  azobenzene  reduced  could  thus  be 
calculated.  The  azobenzene  cell  was  provided  with  a  rotating  cathode, 
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and  the  author  has  studied  the  manner  in  which  the  velocity  of 
reduction  is  influenced  by  the  rate  of  revolution  of  the  cathode,  by 
the  concentration  of  the  azobenzene,  and  by  the  composition  of  the 
solvent. 

For  a  given  concentration,  the  velocity  of  reduction  increases  as  the 
number  of  cathode  revolutions  increases,  but  gradually  approaches  an 
upper  limit  when  the  speed  of  revolution  is  very  great.  The  velocity 
of  reduction  being  represented  by  the  formula  dxjdt  —  k(a  -  x)n,  it  is 
found  that  for  moderately  concentrated  solutions  (0‘07 — 0-025  normal) 
and  a  low  speed  of  revolution,  n  =  1  nearly ;  for  higher  speeds  of  revolu¬ 
tion,  n  gradually  diminishes,  and  becomes  =  2/3  when  the  number  of 
revolutions  is  300 — 1000  per  minute,  and  when  the  speed  has 
risen  to  5000—6000  per  minute.  The  velocity  of  reduction  is  little 
affected  by  altering  the  relative  proportions  of  water  and  alcohol, 
but  falls  off  slightly  as  the  concentration  of  sodium  hydroxide 
increases.  J.  C.  P. 

New  Form  of  Water-pump.  Antoine  Villiers  (Ann.  Chim. 
anal.,  1906,  11,  9). — In  this  apparatus,  the  water  enters  a  bulb  in 
which  is  a  small  hole  fitting  immediately  above  the  narrow  end  of 
a  conical  tube.  The  bulb  and  tube  are  surrounded  by  a  wider  tube 
and  bulb,  the  latter  being  provided  with  a  side-tube  through  which  the 
air  is  drawn.  The  outer  tube  is  constricted  to  fit  the  bottom  of  the 
inner,  conical  tube.  W.  P.  S. 

Delivery  Funnel  for  introducing  Liquids  under  Increased  or 
Diminished  Pressure.  T.  J.  Bryan  (J.  Amer.  Chem.  Soc.,  1906, 
28,  80 — 84). — The  apparatus  described  is  a  modification  of  the  ordinary 
stoppered  tap-funnel.  From  the  top  of  the  pear-shaped  bulb,  a  side- 
tube  passes  downwards  and  opens  into  a  wide  tube  surrounding  the 
long  delivery  tube  of  the  tap-funnel.  The  upper  end  of  this  wide  tube 
is  sealed  on  to  the  delivery  tube ;  it  passes  through  the  cork  of  the 
reaction  flask,  into  which  it  opens  a  little  below  the  cork.  The  space 
above  the  liquid  in  the  bulb  of  the  tap-funnel  is  thus  brought  under 
the  same  pressure  as  that  in  the  flask,  and  on  opening  the  tap  the 
liquid  runs  in  by  its  own  weight.  Modifications  of  the  apparatus  are 
described  with  the  aid  of  diagrams.  E.  G. 

A  New  and  Improved  Chronograph.  Robert  L.  Mond  and 
Meyer  Wildermann  (Zeit.  physikal.  Chem.,  1906,  54,  294 — 304). — 
For  illustrations  and  details  of  construction,  the  original  must  be  con¬ 
sulted.  J.  C.  P. 

Shaking  Machine.  Alfred  Mandl  and  Franz  Russ  (Chem. 
Zeit.,  1906,  30,  19). — The  apparatus  consists  of  a  metal  box,  the 
temperature  of  which  may  be  kept  constant  by  means  of  a  thermo¬ 
regulator  ;  inside  the  box  is  the  shaking  apparatus  proper,  for  details 
of  which  the  original  paper  must  be  consulted.  P.  H. 


INORGANIC  CHEMISTRY. 


155 


Inorganic  Chemistry. 


Density  of  Ice.  Anatole  Leduc  ( Compt .  rend.,  1906,  142, 
149 — 151). — The  author  has  redetermined  the  sp.  gr.  of  ice  by  weighing 
the  water  which,  when  frozen,  fills  a  flask  of  known  volume  (about  100 
c.c.)  up  to  a  definite  mark.  In  order  to  expel  completely  all  the 
dissolved  air,  the  water,  which  had  been  boiled  previously,  was  frozen 
in  a  vacuum,  melted,  and  frozen  again,  and  the  operation  repeated 
three  or  four  times  until  on  finally  freezing  the  water  very  gradually 
under  atmospheric  pressure,  but  protected  from  the  atmosphere  by  a 
column  of  liquid  vaseline,  the  ice  obtained  was  quite  transparent.  The 
value  thus  obtained  for  the  sp.  gr.  of  ice  at  0°is  0*917 52  or,  correcting 
for  the  contraction  of  the  glass  vessel,  0  9176,  and  differs  by  about 
0T  per  cent,  from  the  value  obtained  by  Bunsen,  who  used  the  same 
method  but  did  not  repeat  the  freezing  operation.  The  author  there¬ 
fore  draws  the  conclusion  that  water  cannot  be  completely  deprived  of 
dissolved  air  by  prolonged  boiling;  it  still  contains  about  1  c.c.  of 
dissolved  gases  per  litre.  M.  A.  W. 

Action  of  Strong  Hydrochloric  Acid  on  Potassium  Chlorate 
in  Presence  of  Potassium  Iodide  or  Bromide  and  the  Esti¬ 
mation  of  Chlorate.  Hugo  Ditz  (Zeit.  angew.  Chem.,  1906,  19, 
66). — Polemical.  A  reply  to  Kolb  (this  vol.,  ii,  15).  L.  de  K. 

Existence  of  Bromous  Acid.  A.  H.  Richards  ( J .  Soc.  Chem. 
Ind.,  1906,  25,  4 — 5). — When  liquid  bromine  is  added  in  large  excess 
to  an  almost  saturated  solution  of  silver  nitrate,  bromous  acid  is 
formed,  probably  according  to  the  equations : 

Br2  +  AgN03  +  H20  =  AgBr  +  HNOs  +  HBrO  ; 

HBrO  +  Br2  +  2AgN03  +  H20  —  2  AgBr  +  2HN03  +  HBr02. 

The  presence  of  bromous  acid  in  the  filtered  solution  was  proved  as 
follows :  a  portion  of  the  solution  from  which  the  excess  of  bromine 
had  been  removed  by  a  current  of  air  was  first  made  alkaline  with 
sodium  hydroxide  and,  after  the  addition  of  potassium  iodide,  rendered 
slightly  acid  with  sulphuric  acid.  The  iodine  liberated  by  the  oxygen 
from  the  bromous  acid  was  then  determined  by  titration  with  sodium 
thiosulphate.  A  second  portion  of  the  original  mixture  after  filtration 
and  extraction  with  carbon  disulphide,  to  remove  free  bromine, 
was  reduced  with  sulphurous  acid,  the  excess  of  this  reagent  being 
subsequently  removed  by  means  of  potassium  permanganate.  After 
making  the  solution  alkaline  with  sodium  hydrogen  carbonate,  the 
amount  of  bromide  was  determined  by  titration  with  A/ 10  silver 
nitrate.  From  the  above  experiments,  the  ratio  of  oxygen  to  bromine 
was  found  to  agree  closely  with  that  required  by  the  formula  HBrOg. 

A  further  portion  of  the  filtered  solution,  from  which  excess  of 
bromine  had  been  removed  by  a  current  of  air,  was  made  alkaline  with 
sodium  hydroxide,  treated  with  excess  of  sodium  bromide,  and  made 
acid  with  sulphuric  acid  ;  the  bromine  thus  liberated  was  estimated  by 
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blowing  it  into  a  solution  of  potassium  iodide  and  titrating  the  iodine 
by  means  of  sodium  thiosulphate. 

The  difference  between  this  amount  of  bromine  and  the  bromine 
existing  in  the  solution,  as  shown  by  the  second  experiment,  gave  the 
amount  of  bromine  liberated  from  the  hydrobromic  acid ;  it  was 
found  to  be  in  agreement  with  the  equation  3HBr  +  HBrO,  =  2Br2  + 

2h2o.  ~  “  ; 

These  results  were  confirmed  by  repeating  the  last  experiment,  using 
the  amount  of  sodium  bromide  required  by  the  above  equation  instead 
of  adding,  as  before,  an  excess,  and  finding  that  at  the  conclusion  of  the 
experiment  the  solution  contained  only  the  faintest  traces  of  bromide. 

P.  H. 

Rapid  Preparation  of  Hydriodic  Acid  Solutions.  F.  Bod- 
roux  ( Compt .  rend .,  1906,  142,  279 — 280). — A  solution  of  hydriodic 
acid  is  obtained  readily  by  mixing  equivalent  quantities  of  iodine  and 
barium  peroxide  in  hot  water,  adding  a  second  equivalent  of  iodine  to 
the  solution,  and  passing  a  stream  of  sulphur  dioxide  through  the 
solution  until  it  becomes  colourless ;  the  barium  sulphate  is  separated 
by  filtration,  and  the  filtrate,  which  contains  hydriodic  acid  and  a  trace 
of  sulphuric  acid,  is  concentrated  by  distillation.  By  this  method,  140 
grams  of  a  solution  of  hydriodic  acid,  boiling  at  127°  and  having  a 
sp.  gr.  1*67,  can  be  prepared  in  three  hours.  M.  A.  W. 

Chemical  and  Geological  History  of  the  Atmosphere.  IV. 

John  Stevenson  (PM.  Mag.,  1906,  [vi],  11,  226—237.  Compare  Abstr., 
1905,  ii,  239). — In  a  former  paper,  it  was  pointed  out  that  the  proportion 
of  carbon  dioxide  in  the  atmosphere  must  have  varied  within  wide  limits 
in  geological  history  and  that  this  has  been  of  great  importance  in 
bringing  about  changes  in  terrestrial  climate ;  in  the  present  paper, 
the  question  as  to  whether  the  amount  of  this  gas  is  at  present  increas¬ 
ing  or  decreasing  is  considered.  The  available  analytical  data  are  not 
sufficient  to  decide  this  point,  as  it  is  only  recently  that  sufficiently  ac¬ 
curate  methods  have  been  employed,  and  local  and  temporary 
variations  are  very  difficult  to  allow  for,  but  it  is  suggested  that  some¬ 
thing  may  be  learnt  by  comparison  of  the  proportion  of  carbon 
dioxide  in  inland  air  with  that  above  the  sea,  as  the  latter  is  a  great 
reservoir  of  the  gas,  and  owing  to  its  great  depth  and  volume  it  may 
be  expected  to  lag  behind  the  atmosphere  with  respect  to  variations, 
and  thus  exert  a  regulating  effect.  From  the  results  of  Thorpe  and 
others,  the  conclusion  is  drawn  that  the  proportion  is  smaller  in  the 
latter  case,  so  that  the  amount  of  carbon  dioxide  is  probably  slowly 
increasing. 

Among  other  factors,  the  effect  of  increased  coal  consumption  is 
discussed.  It  is  considered  probable  that  if  the  increase  continues  at 
the  same  rate  as  in  recent  times,  the  greater  proportion  of  carbon 
dioxide  arising  from  this  cause  will  be  appreciable  in  20  years  and  in  ]  00 
years  will  be  sufficient  to  bring  about  modifications  in  climate.  The 
effect  of  changes  in  the  amount  of  this  gas  on  plant  evolution  is  also 
considered. 

It  is  pointed  out  that  the  estimates  of  the  age  of  the  earth  arrived 
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at  from  physical  and  geological  data  are  subject  to  great  uncertainty ; 
in  particular,  the  estimate  of  Lord  Kelvin,  deduced  from  the  rate  of 
cooling,  may  have  to  be  greatly  modified  when  the  high  absorptive 
power  of  carbon  dioxide  for  radiant  energy  is  taken  into  account. 

G.  S. 

Amorphous  Sulphur.  III.  Nature  of  Amorphous  Sulphur 
and  the  Influence  of  Foreign  Substances  on  the  Behaviour  of 
Supercooled  Fused  Sulphur.  Alexander  Smith  and  Willis  B. 
Holmes  ( Zeit .  physikal.  Chern.,  1906,  54,  257 — 293). — Numerous 
experiments  are  described  which  have  contributed  to  the  results 
already  communicated  (Abstr.,  1903,  ii,  139,  284  ;  1905,  ii,  382,  580). 

J.  C.  P. 

The  System  Sulphur — Chlorine.  A.  H.  W.  Aten  [Zeit. 
physikal.  Chern.,  1905,  54,  55 — 97.  Compare  Buff  and  Fischer,  Abstr., 
1903,  ii,  204  ;  Roozeboom  and  Aten,  Abstr.,  1904,  ii,  394). — The 
vapour  pressures  of  mixtures  of  sulphur  chloride  and  chlorine  have 
been  determined  at  various  temperatures,  and  the  character  of  the 
variation  of  vapour  pressure  with  composition  shows  that  at  0°  the 
compound  SC12  is  present  in  the  mixtures  and  is  partly  dissociated. 
The  variation  of  boiling  point  with  composition  for  mixtures  of 
disulphur  dichloride  and  chlorine  confirms  the  existence  of  the  compound 
SC12,  and  indicates  also  the  existence  of  the  compound  SC14.  It 
appears  further  from  these  boiling-point  curves  that  disulphur 
dichloride  is  dissociated  to  a  small  extent  at  its  boiling  point.  It  has 
been  possible  to  determine  the  boiling  point  of  mixtures  containing 
only  the  molecules  S2C12  and  for  freshly-prepared  mixtures  of  these 
substances  are  yellow  in  colour,  whilst  mixtures  which  have  stood  for 
some  time  are  red,  have  a  different  boiling  point,  and  may  be  shown  to 
contain  at  least  one  compound  (SC12).  It  thus  appears  that  the  forma¬ 
tion  of  the  compound  SC12  from  S2C12  +  Cl2  takes  place  more  or  less 
slowly.  Dilatometer  experiments,  which  confirm  the  existence  of  the 
compound  SC12,  indicate  that  its  formation  is  a  catalytically  ac¬ 
celerated  reaction,  and  it  is  probable  that  the  substance  responsible  for 
the  acceleration  is  the  compound  SC14. 

Fusion  curves  have  been  determined  for  mixtures  of  sulphur 
chloride  and  chlorine  and  of  disulphur  dichloride  and  sulphur.  The 
phenomena  observed  in  the  former  case  correspond  in  the  main  with 
those  of  the  ternary  system  S2C12  +  SC14  +  Cl2.  J.  C.  P. 

Conditions  of  Precipitation  and  of  Solution  of  Metallic 
Sulphides.  Giuseppe  Bruni  and  Maurice  Padoa  (Atfi  R.  Accad. 
Lincei,  1905,  [v],  14,  ii,  525 — 528). — In  deriving  a  general  theory  of 
the  formation  of  metallic  sulphides  and  similar  precipitates  on  the 
basis  of  the  law  of  mass  action  and  the  electrolytic  dissociation 
hypothesis,  Ostwald  (“Wiss.  Grund.  anal.  Chern.,”  1904)  stated  that 
the  equilibrium  H2S  +  ZnCl2  2HC1  +  ZnS  can  be  displaced  towards 
the  right  or  towards  the  left,  that  is,  the  sulphide  will  be  precipitated 
or  dissolved,  according  as  the  concentration  of  the  hydrogen  sulphide 
in  the  solution  is  increased  or  diminished. 
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To  test  this  statement,  the  authors  have  examined  the  action  of 
hydrogen  sulphide  under  pressures  of  about  14 — 16  atmospheres  on 
solutions  of  certain  metallic  salts,  the  reaction  of  the  solution  being 
such  that  no  precipitate  would  be  formed  under  the  ordinary  pressure. 
The  hydrogen  sulphide  was  liquefied  in  the  bottom  of  a  stout  glass  tube 
immersed  in  a  mixture  of  solid  carbon  dioxide  and  ether  in  a  Dewar’s 
vessel,  a  small  test-tube,  with  a  glass  rod  fused  into  the  bottom  to 
serve  as  a  foot,  and  containing  the  salt  solution,  being  subsequently 
added.  The  stout-walled  tube  was  then  sealed  up  in  the  blowpipe 
flame  and  allowed  to  assume  gradually  the  ordinary  temperature  of  the 
air,  at  which  the  hydrogen  sulphide  exerts  the  pressure  given  above. 

Concentrated  solutions  of  ferrous,  zinc,  and  cadmium  sulphates  and 
of  cobalt  and  nickel  chlorides,  all  containing  acid,  yielded  abundant 
precipitates  of  the  corresponding  sulphides,  but  manganous  sulphate 
gave  no  precipitate  under  these  conditions.  After  a  few  days,  the 
sealed  tubes  were  again  immersed  in  the  freezing  mixture,  when  it  was 
found  that  none  of  the  precipitates  underwent  solution ;  the  zinc 
sulphide  dissolved  on  heating  the  liquid.  The  explanation  of  the  fact 
that  the  sulphides  do  not  dissolve  when  the  pressure  in  the  tube  is 
lowered  is  not  clear. 

No  precipitation  is  produced  by  passing  hydrogen  sulphide  through 
an  acid  solution  of  cadmium  sulphate  if  the  surrounding  space  is  kept 
at  a  low  pressure.  Also  cadmium  sulphide,  after  precipitation  in  the 
ordinary  way,  redissolves  completely  if  a  current  of  air  or  hydrogen 
is  passed  subsequently  through  the  solution.  T.  H.  P. 

Electrolytic  Oxidation  of  Ammonia  and  its  Dependence  on 
the  Material  of  the  Anode.  Erich  Muller  and  Fritz  Spitzer 
( Zeit .  Elektrochem.,  1905,  11,  917 — 931). — A  solution  containing 
sodium  hydroxide  and  ammonia  is  used,  and  the  cathode  surrounded  by 
a  cell  of  porous  earthenware.  At  a  platinum  anode,  a  large  quantity 
of  gas  is  evolved  (nitrogen  with  a  little  oxygen)  and  sodium  nitrate 
and  traces  of  nitrite  formed  in  solution.  The  anodic  polarisation  of 
the  platinum  is  greater  in  presence  of  ammonia  than  it  is  in  a  solution 
of  sodium  hydroxide,  probably  owing  to  the  formation  of  nitrate. 

With  anodes  of  copper,  nickel,  iron,  and  cobalt,  the  products  are 
nitrogen,  oxygen,  and  sodium  nitrite;  the  proportions  in  which  these 
are  formed  depend  on  the  metal  used  ;  with  cobalt  some  nitrate  is  also 
formed.  The  anodic  potential  is  in  all  cases  lower  than  that  observed 
with  platinum. 

The  anodic  potential  of  platinum  is  much  diminished  by  the  addition 
of  salts  of  copper,  nickel,  cobalt,  or  silver  to  the  electrolyte ;  the  pro¬ 
ducts  also  become  similar  to  those  obtained  with  anodes  of  the  metals 
in  question.  The  platinum  anode  becomes  coated  in  these  cases  with 
the  oxide  of  the  metal  added.  The  same  effect  is  obtained  by  using  a 
platinum  anode  previously  coated  with  the  oxide  of  one  of  the  metals 
mentioned. 

A  copper  anode  soon  becomes  coated  with  copper  oxide,  and  the 
oxidation  of  ammonia  to  nitrite  then  takes  place  almost  quantita¬ 
tively.  T.  E. 
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Production  of  Nitrites  and  Nitrates  by  the  Electrolytic 
Oxidation  of  Ammonia  in  the  Presence  of  Cupric  Hydroxide. 

II.  Wilhelm  Traube  and  Arthur  Biltz  (Ber.,  1906,  39,  166 — 178. 
Compare  Abstr.,  1904,  ii,  727  ;  also  Muller  and  Spitzer,  ibid., 
1905,  ii,  242,  and  preceding  abstract). — The  nitrate  in  all  the  experi¬ 
ments  was  estimated  by  Busch’s  method  (Abstr.,  1905,  ii,  282). 
The  following  are  the  chief  conclusions  obtained  from  numerous  ex¬ 
periments.  Ammonia  can  be  oxidised  electrolytically  at  the  anode 
provided  copper  salts  and  an  alkali  hydroxide  are  present.  A  soluble 
alkaline  earth  may  be  substituted  for  the  fixed  alkali.  When  no 
free  alkali  is  present,  the  formation  of  nitrite  ceases,  but  if  care  is 
taken  to  keep  the  anode  compartment  permanently  alkaline,  the  pro¬ 
duction  of  nitrite  continues  until  a  very  concentrated  solution  is  ob¬ 
tained.  In  addition  to  the  nitrite  formation,  a  small  amount  of 
nitrate  is  also  produced  at  the  expense  of  the  nitrite.  The  amount 
of  this  is  small  at  the  beginning,  but  tends  to  increase,  even  when  an 
excess  of  alkali  is  present,  as  the  ratio  concentration  of  nitrite/con- 
centration  of  ammonia  increases. 

The  conversion  of  nitrite  into  nitrate  in  the  strongly  alkaline 
liquid  is  accelerated  by  the  presence  of  small  amounts  of  cupric 
hydroxide.  This  has  been  proved  by  parallel  experiments  with  solu¬ 
tions,  the  one  containing  the  copper  hydroxide  and  the  other  not,  but 
otherwise  identical  in  all  respects. 

If  the  amount  of  alkali  hydroxide  in  the  anode  compartment 
becomes  less  and  less  and  finally  completely  disappears,  so  that  at  the 
end  only  an  ammoniacal  solution  is  present,  it  is  found  that  a  rapid 
oxidation  of  nitrite  to  nitrate  occurs,  but  even  this  is  accelerated  by 
the  presence  of  the  cupric  hydroxide  so  long  as  free  alkali  is  still 
present.  The  amount  of  copper  used  in  the  experiments  was  small, 
never  more  than  0'38  gram  per  100  c.c.  of  solution. 

When  solutions  containing  ammonia  and  cupric  hydroxide  are 
electrolysed  with  platinum  or  iron  electrodes,  the  formation  of  a  thin 
black  deposit  on  the  anode  is  observed.  This  deposit  is  apparently  a 
peroxide  of  copper.  J.  J.  S. 


New  Hydroxylamine-sulphonic  Acids.  Fritz  Raschig  (Ber., 
1906,  39,  245 — 248.  Compare  Abstr.,  1887,  549,  635;  Haga,  Trans., 
1904,  85,  78  ;  ibid.,  1906,  87,  240). — Potassium  kydroxylamineiso- 
disulphonate,  SOsK‘N  H’O’SOgK,  separates  in  hard  crystals  from  a 
slowly  cooled  solution  of  potassium  hydroxylaminetrisulphonate  in 
hot,  slightly  acidified  water.  It  differs  from  the  ordinary  disulphonate 
in  forming  anhydrous  crystals  and  in  not  giving  a  coloration  with 
lead  peroxide  in  warm  water;  it  is  stable  at  100°,  whereas  the  tri- 
sulphonate,  which  contains  the  same  percentage  of  sulphur  and  potass¬ 
ium,  undergoes  decomposition  at  this  temperature.  The  imino- 
hydrogen  atom  is  replaceable  by  metals.  Excess  of  boiling  dilute 
hydrochloric  acid  decomposes  the  isodisulphonate  into  sulphuric  acid 
and  hydroxylamine.  The  intermediate  ^somonosulphonic  acid  has  not 
been  isolated  ;  it  differs  from  the  known  hydroxylamine-monosulphonic 
acid,  OH'HN’SOgH,  in  possessing  oxidising  properties,  liberating 
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iodine  from  potassium  iodide,  and  is  therefore  regarded  as  the  amide 
of  Caro’s  acid,  H2N*0*S03H.  C.  S. 

Arsenic  Pentafluoride.  Otto  Ruff  and  Hugo  Graf  [and,  in  part, 
Heller]  ( Ber .,  1906,  39,  67 — 71). — Arsenic  pentafluoride,  prepared 
by  the  action  of  bromine  and  antimony  pentafluoride  on  arsenic 
trifluoride,  is  a  colourless  gas  which  condenses  at  —5  3°  to  a  clear,  pale 
yellow  liquid  and  solidifies  at  —  80°  to  a  white  mass.  It  dissolves  in 
water  and  in  alkalis  with  development  of  heat,  and  fumes  in  the  air 
like  sulphur  trioxide.  It  does  not  attack  dry  glass  when  cold,  but  a 
vigorous  action  results  if  a  trace  of  moisture  or  of  hydrogen  fluoride  is 
present;  silicon  has  no  action  when  cold,  but  on  heating,  arsenic  and 
silicon  tetrafluoride  are  produced.  Most  metals  act  on  the  gas  in  a 
similar  way,  liberating  arsenic.  The  gas  has  the  normal  composition 
and  vapour  density  for  the  formula  AsF5.  T.  M.  L. 

a-  and  /3-Silicic  Acids.  Franz  Mylius  and  Erich  Groschuff 
[Ber.,  1906,  39,  116 — 125). — A  solution  A,  containing  1  per  cent, 
of  silicon  dioxide  and  0  97  per  cent,  of  sodium  chloride,  is  prepared  by 
mixing  the  required  amount  of  hydrochloric  acid  with  an  aqueous 
solution  of  the  sodium  silicate,  Na2Si205  (Kohlrausch,  Abstr.,  1893,  ii, 
166).  The  a-silicic  acid  in  this  solution  differs  from  colloidal  or 
/?- silicic  acid  in  that  it  is  not  precipitated  by  egg-albumin  at  0 — 18°, 
by  methylene-blue,  or  by  sodium  hydroxide.  A  solution  of  a-silicic 
acid  may  be  obtained  also  by  neutralisation  of  a  cooled  aqueous  solution 
of  silicon  chloride  with  sodium  hydroxide.  a-Silicic  acid  changes  when 
heated,  or  more  slowly  at  the  laboratory  temperature,  into  colloidal 
silicic  acid,  which  is  precipitated  by  egg-albumin,  even  from  solutions 
containing  0  02  per  cent,  of  silicon  dioxide.  The  conversion  of  the  a- 
intothe  /^-modification  is  accelerated  by  the  presence  of  sodium  silicate, 
and  therefore,  if  the  sodium  silicate  solution  is  neutralised  fractionally, 
the  /3-silicic  acid  only  is  obtained. 

The  change  from  the  a-  into  the  /3-modification  is  accompanied  by  a 
change  in  the  conductivity  of  the  solution  from  k  x  106=  14,032  for  the 
freshly-prepared  solution  A  to  k  x  106  =  14,083  for  a  solution  seven  days 
old,  and  by  a  change  in  the  freezing  point  from  -  0648°  for  the 
freshly-prepared  solution  to  -  0'608°  after  three  days  at  0°,  to  —  0  580° 
after  two  days  at  18°,  and  to  -  0'530°  after  one  and  a  half  hours  at 
100°.  The  molecular  weight  of  a-silicic  acid  is  calculated  to  be  about 
155  ;  that  of  colloidal  silicic  acid  has  been  shown  by  Sabaneeff  (Abstr., 
1891,  145)  to  be  not  less  than  49,000. 

If  the  solution  A  is  cooled  to  -  20°,  ice  separates  and  there  remains 
a  watery  liquid,  from  which  sodium  chloride  is  precipitated  on  addition 
of  alcohol ;  when  evaporated,  the  liquid  deposits  crystals  of  sodium 
chloride  together  with  an  amorphous  mass  of  hydrated  silicon 
dioxide.  If  cooled  to  —  25°,  the  liquid  deposits  a  further  quantity  of 
ice  and  forms  a  cryohydrate  which  solidifies  ;  this,  when  warmed,  again 
becomes  liquid  without  depositing  silicon  dioxide. 

Whilst  solutions  of  alkali  silicates  of  the  types  R4Si04,  R2Si03, 
and  R2Si205,  which  are  strongly  hydrolytically  dissociated,  contain 
only  a-silicic  acid,  solutions  of  commercial  water-glass  contain  also 
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/?-siIicic  acid,  as  the  solutions  obtained  on  neutralisation  immediately 
precipitate  egg-albumin.  G.  Y. 

Sodammonium  and  Potassammonium.  Alexandre  Joannis 
{Ann.  Chim.  Phys.,  1906,  [viii],  7,  5 — 118). — A  detailed  account  of 
the  work  done  by  the  author  on  sodammonium  and  potassammonium 
during  the  past  seventeen  years  (compare  Abstr.,  1890,  ii,  209,  319, 
560,  643;  1891,  ii,  642;  1892,  ii,  275,  773;  1893,  ii,  115,  462,520; 
1894,  ii,  280 ;  1895,  ii,  75;  1905,  ii,  450);  a  complete  bibliography  is 
appended.  M.  A.  W. 

Volatility  and  Dissociation  of  Alkali  Carbonates.  Paul 
Lebeau  {Bull.  Soc.  chim.,  1906,  [iii],  35,  5 — 8.  Compare  Abstr., 
1903,  ii,  477 ;  1904,  ii,  121  ;  and  von  YVittorf,  Abstr.,  1904,  ii,  400). — 
A  known  weight  of  the  alkali  carbonate  was  placed  in  a  platinum  boat 
and  heated  in  a  porcelain  tube  through  which  a  slow  current  of 
carbon  dioxide  was  passed,  the  tube  being  heated  in  an  electric  furnace. 
Under  these  conditions,  lithium  carbonate  proved  to  be  non-volatile 
when  heated  at  temperatures  from  780°  to  1200°,  and  the  carbonates  of 
sodium,  potassium,  and_  rubidium  showed  very  small  and  negligible 
losses  in  weight.  Caesium  carbonate  lost  032  per  cent,  of  its  weight 
at  1110°. 

One  gram  of  caesium  carbonate  contained  in  a  platinum  boat,  placed 
in  a  platinum  tube,  which  was  rendered  vacuous  and  heated  to  720°, 
gave  off  T5  c.c.  of  carbon  dioxide  in  thirty-five  minutes.  The  salt 
dissociates  therefore  at  a  temperature  much  below  that  at  which  it 
begins  to  volatilise.  T.  A.  H. 

Molecular  Weight  of  Silver  Vapour.  H.  von  Wartenberg 
(Ber.,  1906,  39,  381 — 385.  Compare  Nernst,  Abstr.,  1903,  ii,  636). — 
The  vapour  density  of  silver  at  2000°  was  determined  by  Nernst’s 
method  {loc.  cit.).  The  statement  by  that  author  that  silver  is  not 
volatile  at  1950°  was  made  in  error.  To  protect  the  iridium  bulb 
from  the  action  of  the  silver  vapour,  the  inside  was  coated  repeatedly 
with  a  solution  of  zirconium  and  yttrium  nitrates  and  the  bulb  heated 
to  a  high  temperature. 

The  results  are  plotted  in  curves,  with  the  time  in  seconds  as 
abscissae,  and  the  displacement  n  of  the  mercury  thread  as  ordinates. 
As  the  silver  tends  to  condense  in  the  cool,  upper  portion  of  the 
apparatus  before  the  displacement  of  the  mercury  has  reached  the 
maximum,  n  observed  is  too  small,  and  the  molecular  weight  therefore 
found  is  too  large  unless  the  mercury  thread  is  drawn  out  almost  to 
the  calculated  maximum  before  the  silver  is  added  to  the  bulb. 

The  molecular  weight  of  silver  vapour  at  2000°,  as  determined  by 
this  method,  was  107  and  111.  At  this  temperature,  the  molecule  of 
silver  vapour  is  monatomic.  G.  Y. 

Reduction  of  Silver  and  of  Copper  Chloride  by  Calcium. 

L.  Hackspill  {Compt.  rend.,  1906,  142,  89 — 91.  Compare  Abstr.,  1905, 
ii,  585). — When  an  intimate  mixture  of  silver  chloride  and  calcium 
turnings  is  heated  to  dull  redness  in  a  vacuum  in  a  porcelain  tube, 
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the  chloride  is  reduced  and  a  silver-calcium  alloy  formed,  the  composi¬ 
tion  of  which  varies  with  the  proportion  of  calcium  and  silver  chloride 
in  the  original  mixture.  Homogeneous  alloys  containing  6‘3,  13’3,  or 
16  per  cent,  of  calcium  were  obtained  in  the  form  of  brittle,  grey 
solids  having  a  crystalline  fracture,  whilst  one  containing  44-9  per 
cent,  of  calcium  formed  a  spongy  mass.  All  the  alloys  are  readily 
oxidised  when  heated  in  the  air,  and  are  decomposed  by  cold  water. 

A  copper-calcium  alloy,  similarly  prepared,  contained  18-3  to  18 ‘8 
per  cent,  of  calcium  and  1*2  to  0'9  per  cent,  of  silicon  and  formed  an 
orange-yellow,  brittle  solid,  closely  resembling  the  silver-calcium 
alloys  in  properties  (compare  Setlick,  Chem.  Zeit,,  1905,  29,  218). 

M.  A.  W. 

Action  of  Silver  Nitrate  on  Disodium  Orthophosphate  in 
Dilute  Solution.  William  R.  Lang  and  William  Perot  Kaufmann 
(J.  Amer.  Chem.  Soc.,  1905,  27,  1515 — 1519). — It  is  usually  supposed 
that  solutions  of  silver  nitrate  and  disodium  orthophosphate  interact 
in  accordance  with  the  equation:  Na2HP04  +  3AgN03  =  Ag3P04 + 
2NaN03  +  HN03.  From  a  study  of  the  reaction  under  different 
conditions,  it  appears  that  it  takes  place  in  several  distinct  stages,  and 
generally  results  in  the  formation  of  a  silver  phosphate  containing 
about  76  per  cent,  of  silver  (Ag3P04  requires  Ag  =  77-32  per  cent.). 
It  is  also  found  that  free  nitric  acid  remains  in  the  solution  together 
with  some  phosphoric  acid,  which  is  not  precipitated  by  the  further 
addition  of  silver  nitrate.  E.  CL 

Preparation  of  Metallic  Calcium  by  Electrolysis.  Samuel  A. 
Tucker  and  J.  B.  Whitney  (J.  Amer.  Chem.  Soc.,  1906,  28,  84 — 87). 
— Notes  of  experiments  made  with  the  object  of  improving  the  yield 
in  the  preparation  of  calcium  by  the  electrolysis  of  the  fused  chloride. 

E.  G. 

Properties  of  Electrolytic  Calcium.  L.  Doermer  ( Ber .,  1906, 
39,  211 — 214). — The  explosions  which  take  place  when  electrolytic 
calcium,  either  in  the  form  of  powder  or  shavings,  is  struck  on  an 
anvil  seem  to  be  due  to  the  presence  of  oxide  of  iron  (compare 
Goodwin,  Proc.  Amer.  Phil.  Soc.,  43,  381).  Calcium  powder  when 
heated  evolves  hydrogen,  which  is  reabsorbed  on  raising  the  tempera¬ 
ture  to  a  low  red-heat.  When  a  pile  of  calcium  powder  is  ignited,  it 
burns  throughout  at  a  white  heat ;  occasionally,  however,  only  a 
feeble  combustion  takes  place,  and  some  unburnt  calcium  remains. 
Such  calcium  has  a  yellower  colour  and  is  more  resistant  towards 
moist  air  than  ordinary  calcium  ;  it  has  a  granular,  crystalline  fracture 
and  is  less  tenacious.  C.  S. 

Presence  of  a  Gaseous  Hydride  of  Calcium  in  Technical 
Acetylene.  Camtll  Hoffmeister  (Zeit.  anorg.  Chem.,  1906,  48, 
137 — 139). — It  was  noticed  that  the  acetylene  prepared  from  some 
specimens  of  calcium  carbide,  even  after  being  filtered  through  cotton¬ 
wool  and  passed  through  water,  gave  a  deposit  of  calcium  oxide  in  the 
conducting  pipes,  a  fact  which  seemed  to  indicate  the  presence  of  a 
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volatile  calcium  compound  in  the  gas.  To  investigate  the  matter 
further,  a  large  volume  of  the  gas  obtained  from  calcium  carbide  was 
passed  through  a  number  of  wash-bottles  containing  acetone  and  then 
through  an  ammoniacal  copper  solution  to  remove  the  acetylene  com¬ 
pletely  ;  a  colourless,  gaseous  residue  was  thus  obtained,  which  burned 
in  the  air  to  calcium  oxide  and  water  and  formed  an  exceedingly 
explosive  mixture  with  oxygen.  The  gas  has  not  yet  been  obtained 
quite  free  from  air,  so  that  its  quantitative  composition  could  not  be 
determined.  G-.  S. 

Composition  of  Bleaching  Powder.  II.  Woldemar  von 
Tiesenholt  ( J .  Russ.  Phys.  Chem.  Soc.,  1905,  37,  834 — 862.  Compare 
Abstr.,  1902,  ii,  562). — In  confirmation  of  the  view  that  bleaching 
powder  consists  of  a  mixture  of  calcium  chloride  and  hypochlorite,  the 
author  finds  that:  (1)  chlorine  is  evolved  from  bleaching  powder  or 
from  a  mixture  of  calcium  or  lithium  hypochlorite  with  calcium 
chloride  by  the  action  of  either  moisture  or  carbon  dioxide ;  (2)  when 
pounded  with  carbon  tetrachloride,  bleaching  powder  is  separated  into 
two  powders,  which  differ  in  their  densities  and  contents  of  active 
chlorine.  The  evolution  of  chlorine  from  aqueous  solutions  of  bleach¬ 
ing  powder  is  preceded  by  the  hydrolysis  of  the  calcium  hypochlorite 
with  formation  of  hypochloric  acid.  The  action  of  carbon  dioxide  in 
the  evolution  of  chlorine  also  depends  on  the  liberation  of  hypochloric 
acid  and  the  neutralisation  of  the  lime  simultaneously  formed.  The 
fact  that  calcium  chloride  is  the  most  suitable  of  the  metallic  chlorides 
to  bring  about  the  reaction  Ca(OCl)2  +  CaCl2  +  2HsO  2Ca(OH)2  + 
2C12  is  ascribed  to  the  peculiar  properties  of  its  compounds  with  water 
of  crystallisation.  T.  H.  P. 

Phosphates  of  Calcium.  I.  Frank  K.  Cameron  and  Atherton 
Seidell  ( J .  Amer.  Chem.  Soc.,  1905,  27,  1503 — 1512.  Compare 
Abstr.,  1905,  ii,  33). — The  composition  has  been  determined  of  the 
solutions  and  solids  in  contact  with  them  in  the  system  water,  lime, 
and  phosphoric  acid  under  conditions  of  final  equilibrium  at  25°  and 
at  different  concentrations.  The  concentration  of  phosphoric  acid 
(P205)  varied  up  to  nearly  540  grams  per  litre  and  that  of  the  lime 
(CaO)  to  a  maximum  of  77  grams  per  litre. 

Solutions  were  made  by  adding  (1)  tricalcium  phosphate  and  (2) 
dicalcium  phosphate  to  phosphoric  acid  solutions  of  concentrations  up 
to  about  200  grams  per  litre,  and  (3)  monocalcium  phosphate  con¬ 
taining  an  excess  of  acid  to  water  until  a  permanent  solid  residue  was 
obtained.  The  solid  phase  in  contact  with  the  solution  after  equili¬ 
brium  had  been  reached  was  identified  as  dicalcium  phosphate, 
CaHP04,2H20,  in  each  case. 

In  two  other  series  of  experiments,  monocalcium  phosphate  and 
dicalcium  phosphate  respectively  were  added  to  solutions  of  phosphoric 
acid  which  were  more  concentrated  than  those  used  in  the  previous 
experiments.  In  each  case,  the  solid  phase  remaining  consisted  of 
monocalcium  phosphate,  CaH4(P04)2,H20. 

The  results  of  the  experiments  are  tabulated,  and  a  chart  is  given 
representing  the  concentrations  of  the  solutions  in  phosphoric  acid 
(P205)  and  lime  (CaO).  It  has  been  found  that  with  concentrations  of 
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phosphoric  acid  above  317  grams  of  P205  per  litre,  the  stable  solid 
phase  at  25°  is  monocalcium  phosphate,  and  below  that  concentration 
down  to  20  grams  per  litre  the  solid  phase  is  dicalcium  phosphate.  It 
is  shown  that  either  tricalcium  phosphate  can  exist  under  equilibrium 
conditions  in  contact  with  water  over  but  a  very  narrow  range  of 
concentration,  or  that  it  exists  only  as  a  metastable  form  which  changes 
but  slowly  into  the  stable  form. 

The  results  of  the  investigation  show  that  the  relative  values  of 
mono-  and  di-calcium  phosphates  as  manures  cannot  be  entirely 
accounted  for  by  the  difference  in  their  solubilities.  E.  G. 

Phosphates  of  Calcium.  II.  Frank  K.  Cameron  and  James  M. 
Bell  ( J \  Amer.  Chem.  Soc.,  1905,  27,  1512 — 1514). — Experiments 
have  been  made  with  the  object  of  determining  the  equilibrium  condi¬ 
tions  for  lower  concentrations  of  phosphoric  acid  and  of  lime  than 
those  used  by  Cameron  and  Seidell  (compare  preceding  abstract). 

Solutions  were  prepared  by  adding  lime-water  or  dicalcium  phos¬ 
phate  to  solutions  of  phosphoric  acid  of  concentrations  varying  from 
20  grams  to  0‘012  gram  of  P205  per  litre.  In  the  case  of  solutions 
prepared  by  adding  dicalcium  phosphate  to  solutions  of  phosphoric 
acid  of  concentrations  from  19 ’96  to  3 '66  grams  per  litre,  the  solid 
phase  was  found  to  be  dicalcium  phosphate.  In  the  case  of  solutions 
made  by  the  addition  of  dicalcium  phosphate  to  solutions  of  phosphoric 
acid  of  concentrations  from  1  *516  grams  to  0‘381  gram  per  litre, 
and  by  adding  lime-water  to  phosphoric  acid  solutions  containing 
0’19 — (M)15  gram  per  litre,  the  ratio  P205:Ca0  varies  from  1*17  to 
0'85  and  the  solid  phases  over  this  range  are  evidently  solid  solutions. 
(The  ratio  for  tricalcinm  phosphate  is  0'84.)  F<>r  very  low  concentra¬ 
tions  of  phosphoric  acid,  there  is  a  quantity  of  lime  in  solution  and  the 
solid  phase  is  again  a  solid  solution. 

The  results  of  the  experiments  are  tabulated  and  show  that  the 
ratio  P205 :  CaO  in  the  limiting  solid  solution  must  be  above  1*10  or 
below  1'27,  and  that  the  composition  of  the  liquid  solution  at  that 
point  is  between  0’40  and  0’54  gram  CaO  and  between  I’ll  and  152 
grams  P205  per  litre.  E.  G. 

Compounds  of  the  Halides  and  Borates  of  Strontium  or 
Barium.  Leon  Ouvrard  ( Compt .  rend.,  1906,  142,  281 — 283. 
Compare  Abstr.,  1905,  ii,  635  ;  this  vol.,  ii,  86). — The  salt, 
3SrO,SrCl2,5B2Og,  obtained  by  fusing  a  mixture  of  boron  trioxide 
and  strontium  chloride  with  or  without  the  addition  of  strontia  (not 
more  than  1  mol.  for  each  mol.  of  boron  trioxide),  forms  long  needles, 
showing  longitudinal  extinction,  unaltered  by  cold  water  or  dilute 
acetic  acid.  When  the  proportion  of  strontia  is  increased,  the  borates , 
Sr0,B203  or  2Sr0,B203,  are  formed  as  large,  crystalline  plates  or 
prisms  respectively  ;  these  compounds  are,  however,  readily  hydrated 
by  the  action  of  water,  and  in  order  to  isolate  them  the  fused  product 
is  suspended  in  a  tall  vessel  of  water  with  a  layer  of  glycerol  at  the 
bottom ;  as  the  mass  disintegrates,  the  crystals  fall  to  the  bottom,  and 
are  protected  by  the  glycerol  from  the  action  of  the  water.  The 
borate,  Sr0,B203,  forms  the  hydrate,  Sr0,B203,2H20 ;  and  the  borate, 
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2Sr0,B203,  is  decomposed  by  water  forming  strontium  hydroxide  and 
the  crystalline  hydrate,  Sr0,B203,4H20.  When  strontium  bromide 
or  barium  chloride  or  bromide  replace  strontium  chloride  in  the 
above  reactions,  the  following  compounds  are  obtained  respectively  : 
strontium  bromoborate,  3Sr0,SrBr2,5B203  ;  barium  chloroborate, 
3Ba0,BaCl.2,5B203 ; 

barium  bromoborate,  3Ba0,BaBr2,5B203 ;  and  the  barium  borates, 
Ba0,B203  and  2Ba0,B203,  which  yield  the  hydrates  Ba0,B203,2H20 
and  Ba0,B203,4H20  respectively. 

Attempts  to  prepare  strontium  or  barium  iodoborates  were  un¬ 
successful.  M.  A.  W. 

Hydrates  of  Glucinum  Sulphate.  Mario  Levi-Malvano  ( Atti 
K.  Accad.  Lincei,  1905,  [v],  14,  ii,  502 — 510). — Hexahydrated  glu¬ 
cinum  sulphate  crystallises  alone  only  from  highly  supersaturated 
solutions,  a  mixture  containing  tetrahydrate  being  mostly  obtained  on 
adding  hexahydrate  to  solutions  of  the  tetrahydrate.  When  once  pre¬ 
pared,  the  hexahydrate  does  not  readily  change  into  the  tetrahydrate, 
but  can  be  obtained  by  evaporation  of  even  dilute  solutions  at  various 
temperatures.  The  cryohydrate  of  the  solution  of  hexahydrate,  which 
is  obtained  at  about  -  30°,  consists  of  fine  crystals  of  hexahydrate,  a 
fact  which  seems  to  exclude  the  existence  of  a  hydrate  containing  more 
than  6H20.  The  hexahydrate  is  octahedral  in  habit  and  melts  at  78-8°. 
The  solubility  curve  of  the  hexahydrate  cuts  that  of  the  di hydrate  at 
about  77*4°,  which  is  hence  the  transformation  temperature  at  the 
ordinary  pressure. 

The  tetrahydrate  forms  octahedral  crystals,  has  the  cryohydric  point 
-21°,  and  is  converted  into  the  dihydrate  at  about  1 13*6°.  Its 
solubility  curve  lies  roughly  parallel  with,  and  close  to,  that  of  the 
hexahydrate. 

The  solubility  curve  of  the  dihydrate  is  given  from  77 '4°  to  about 
158°,  at  which  temperature  it  melts  partially  and  becomes  transformed 
into  the  monohydrate.  T.  H.  P. 

Sodium-aluminium,  Sodium-magnesium,  and  Sodium-zinc 
Alloys.  C.  H.  Mathewson  (Zeit.  anorg.  Chem.,  1906,  48,  191 — 200). 
— These  alloys  were  investigated  by  Tammann’s  thermal  method  (see 
this  vol.,  ii,  10),  and  the  conclusions  confirmed  by  microscopic  investiga¬ 
tions  and  in  some  cases  by  chemical  analysis. 

Sodium  and  aluminium  are  not  mutually  soluble  and  do  not  form 
chemical  compounds. 

Magnesium  saturated  with  sodium  contains  about  2  per  cent,  by 
weight  of  the  latter  metal,  and  the  freezing  point  is  lowered  from 
650°  to  638°.  On  the  other  hand,  sodium  dissolves  about  1  '6  per  cent, 
of  magnesium  at  657°  ;  the  latter  metal  separates  out  completely  in 
hexagonal  crystals  as  the  temperature  falls,  so  that  the  melting  point 
of  sodium  is  not  altered. 

Sodium  and  zinc  are  also  only  partially  miscible,  but  form  a 
chemical  compound  already  described  byRieth  and  Beilstein  ( Annalen , 
1862,  123,  245  ;  1863,  126,  248).  All  mixtures  containing  from 
3 '2  up  to  at  least  60  per  cent,  by  weight  of  sodium  show  a  break  in 


1 66 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


the  cooling  curve  at  557°.  At  this  point,  the  temperature  of  the 
eutectic  crystallisation,  there  is  a  non-variant  equilibrium,  the  phases 
of  which  are  the  crystals  of  the  compound,  a  saturated  solution  of 
sodium  in  zinc,  practically  pure  melted  sodium  (zinc  is  almost  insoluble 
in  sodium),  and  the  vapours  of  the  two  metals.  The  saturated 
solution  of  sodium  in  zinc  contains  about  3  per  cent,  by  weight  of 
the  former  metal.  Thermal  and  direct  analyses  gave  slightly  different 
values  for  the  composition  of  the  compound,  the  approximate  formula 
of  which  is  NaZnn  or  NaZn12.  It  is  grey  in  colour,  harder  and  more 
bi'ittle  than  zinc,  and  only  slowly  acted  on  by  water.  G.  S. 

Alloys  of  Thallium  with  Copper  and  Aluminium.  Fr. 

Doerinckel  {Ze it.  cmorg.  Chem.,  1906,  48,  185 — 190). — The  cooling 
curves  of  these  alloys  were  determined  and  the  conclusions  arrived  at 
byTammann’s  method  of  thermal  analysis  (Abstr.,  1904,  ii,  113  ;  1905, 
ii,  444  ;  this  vol.,  ii,  10)  confirmed  by  microscopic  observations. 

Thallium  and  copper  are  only  partially  miscible ;  at  959°  (the 
melting  point  of  copper),  the  layer  rich  in  copper  contains  35 T  per 
cent,  by  weight  of  thallium,  the  layer  rich  in  the  latter  metal  only 
1*8  per  cent,  of  copper.  The  eutectic  point  of  the  alloy  rich  in 
thallium  lies  at  302°,  9°  below  the  melting  point  of  thallium.  The 
solubility  curves  could  not  be  determined  by  Tammann’s  method,  as 
the  thermal  change  on  admixture  is  too  small.  The  two  metals  do 
not  form  any  chemical  compound  or  mixed  crystals. 

Thallium  and  aluminium  are  not  mutually  soluble  to  any  appre¬ 
ciable  extent  ;  they  do  not  enter  into  chemical  combination  or  form 
mixed  crystals.  G.  S. 

Influence  of  Small  Quantities  of  Elements  in  Copper  on  its 
Reactions  with  Nitric  Acid.  John  H.  Stansbie  (J.  Soc.  Chem.  Ind., 
1906,  25,  45 — 50). — The  author  has  measured  the  variation  in  volume 
and  composition  of  the  evolved  gas  caused  by  the  introduction  of  small 
quantities  of  other  elements  into  pure  copper.  The  reaction  was  carried 
out  in  a  small  beaker  fitted  with  a  rubber  cork  through  which  passed  a 
thermometer  and  two  tubes,  A  and  B  ;  A  was  of  narrow  bore  and 
was  attached  to  a  burette  from  which  the  acid  was  delivered  into  the 
beaker  ;  B  was  connected  to  a  graduated  tube  C,  the  lower  end  of  which 
was  connected  by  rubber  tubing  to  a  movable  reservoir,  for  altering 
the  level  of  the  water  in  the  apparatus  ;  the  burette,  beaker,  and  tube  C 
were  surrounded  by  water-jackets.  The  experiments  were  carried  out 
as  follows  :  1  gram  of  the  metal  in  the  form  of  filings  which  had 

been  sifted  through  brass  gauze  with  64  meshes  to  the  linear  inch, 
and  had  been  treated  with  a  magnet  to  remove  any  particles  of  iron 
from  the  file,  were  placed  in  the  dry  beaker ;  after  filling  the  jackets 
around  the  burette  and  the  beaker  with  hot  water,  the  acid  was  allowed 
to  run  slowly  into  the  beaker,  the  temperature  being  noted.  When 
the  reaction  was  finished,  the  gas  was  transferred  to  the  graduated  tube 
C  by  running  in  water  through  the  burette  ;  after  reading  the  volume, 
a  measured  quantity  of  oxygen  was  added  to  the  gas,  and,  after  shak¬ 
ing  the  tube  to  remove  the  last  traces  of  nitrogen  peroxide,  the  volume 
of  residual  gas  was  again  read  off.  In  this  way,  the  volume  of  nitric 
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oxide  originally  present  in  the  collected  gas  could  be  determined,  and 
this,  together  with  the  volume  of  nitric  oxide  already  removed  by  the 
oxygen  of  the  air  present  in  the  apparatus  at  the  beginning  of  the 
experiment,  gave  the  total  volume  of  nitric  oxide  liberated  from  the  acid 
solution.  The  copper  used  in  these  experiments  was  obtained  by  fusing 
the  electrically  deposited  metal  under  charcoal  in  a  carbon  crucible  and 
allowing  it  to  solidify  under  charcoal  so  as  to  prevent  the  absorption  of 
oxygen  during  solidification.  It  was  found  that  an  increase  in  the 
temperature  at  which  the  reaction  takes  place  causes  a  considerable 
increase  in  the  volume  of  nitric  oxide  liberated  and  a  slight  decrease  in 
the  volume  of  gas  other  than  nitric  oxide  ;  accordingly,  65°  was  fixed 
on  as  the  temperature  for  carrying  out  these  experiments,  the  acid  used 
being  of  sp.  gr.  1 -2.  Alloys  of  copper  with  arsenic,  antimony,  and 
bismuth  were  prepared  by  adding  weighed  quantities  of  alloys  rich  in 
these  metals  to  pure  copper  melted  under  charcoal  in  a  carbon  crucible. 
Owing  to  the  tendency  of  the  bismuth  alloys  to  liquate  and  reject 
bismuth,  their  composition  was  not  so  uniform  as  those  of  antimony 
and  arsenic.  The  results  of  experiments  with  ten  alloys  each  of  copper 
with  arsenic,  antimony,  or  bismuth  are  expressed  in  the  form  of  tables 
and  curves  showing  in  each  case  the  total  volume  of  the  gas  evolved 
and  the  volume  of  the  nitric  oxide.  It  is  shown  that  the  presence  of 
impurities  in  copper  even  in  very  small  proportions  modifies  the  reaction 
of  the  metal  with  nitric  acid,  the  effect  being  altogether  out  of  propor¬ 
tion  to  the  quantity  of  impurity  present.  In  a  pure  copper  arsenic 
alloy,  the  arsenic  is  present  as  arsenide,  and  it  is  the  relation  of  the 
arsenide  to  the  excess  of  copper  which  confers  on  the  alloy  its  character¬ 
istic  properties.  The  condition  of  most  intimate  relation  of  the  arsenic 
with  the  whole  of  the  copper  would  be  furnished  by  a  perfect  solid  solu¬ 
tion.  Thus,  the  minimum  action  would  be  given  by  the  alloy  contain¬ 
ing  the  percentage  of  the  added  metal  which  gave  the  most  perfect 
solid  solution.  If  this  view  is  correct,  the  point  is  reached  for  copper- 
arsenic  when  the  arsenic  equals  0‘25  per  cent,  and  for  copper-antimony 
when  the  antimony  equals  0'5  per  cent.  The  behaviour  of  the  copper- 
bismuth  alloys  seems  to  indicate  the  absence  of  solid  solutions  from 
their  compositions.  P.  H. 

Metallic  Substitution.  Albert  J.  J.  Vandevelde  and  C.  E. 
Wasteels  ( Bull .  Acad.  roy.  Belg.,  1906,  461 — 512.  Compare  Abstr., 
1903,  ii,  200  ;  1904,  ii,  549). — The  authors  have  investigated  the  action 
of  various  substances  on  the  replacement  of  copper  in  aqueous  solutions 
of  copper  sulphate  by  metallic  zinc. 

Influence  of  Non-electrolytes. — Sucrose  and  alcohol  diminish  the 
velocity  of  substitution,  and  this  effect  becomes  greater  as  the  con¬ 
centration  of  sucrose  or  alcohol  is  increased.  The  retarding  influence 
of  sucrose  is  maintained  throughout  the  reaction.  In  the  case  of 
alcohol,  when  small  quantities  are  employed,  this  retarding  influence 
only  exists  in  the  initial  stages  ;  later  on,  the  rate  of  substitution  is 
accelerated.  The  retardation  is  due  to  the  diminution  of  the  con¬ 
ductivity  and  diffusibility  of  the  solution  as  the  result  of  the  addition 
of  alcohol  or  sucrose.  The  final  acceleration  by  alcohol  of  the  rate  of 
substitution  is  probably  due  to  the  formation  and  precipitation  of 
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basic  zinc  sulphate  (compare  Abstr.,  1904,  ii,  549,  and  Ericson-Aur^n 
and  Palmaer,  Abstr.,  1902,  ii,  64). 

Influence  of  Neutral  Electrolytes. — All  the  salts  used  give  an  initial 
increase  in  the  velocity  of  substitution.  This  increase  is  not 
proportional  to  the  concentration  of  the  salt,  but  reaches  a  maximum 
for  a  certain  optimum  concentration  of  the  salt  (compare  Ericson- 
Auren  and  Palmaer,  loc.  cit.).  In  all  cases,  the  precipitate  formed  con¬ 
tains  at  first  zinc  hydroxide,  and  towards  the  end  of  the  reaction  some 
basic  zinc  sulphate  is  also  deposited  (Abstr.,  1904,  ii,  549). 

Influence  of  Acid  Electrolytes. — Sulphuric  acid  was  the  only  acid 
electrolyte  the  action  of  which  was  investigated.  The  phenomena  in 
this  case  are  very  complex.  At  very  low  concentrations,  the  acid 
diminishes  the  velocity  of  the  reaction,  but  when  the  concentration 
is  increased,  the  velocity  of  reaction  augments  and  increases  'with 
further  concentration  (compare  Kajander,  Abstr.,  1881,  344).  The 
initial  “  period  of  induction  ”  observed  by  Spring  and  van  Aubel 
(Abstr.,  1887,  1074)  in  the  action  of  sulphuric  acid  on  zinc  appears  to 
be  reduced  to  zero  when  copper  sulphate  is  present. 

Detailed  tables  showing  the  results  of  the  experiments  made,  and 
illustrating  the  above  conclusions,  are  given  in  the  original. 

T.  A.  H. 

Cuprous  Silicide.  Emile  Vigouroux  ( Compt .  rend.,  1906,  142, 
87 — 89.  Compare  Proces-verb.  Soc.  Sci.  pliys.  not.  Bordeaux,  1901). — 
Cuprous  silicide,  Cu4Si,  is  obtained  free  from  iron  when  17  parts  of 
pure  silicon  and  90  parts  of  electrolytic  copper  are  fused  in  a  current 
of  hydrogen  and  the  uncombined  silicon  removed  from  the  product  by 
the  action  of  5  per  cent,  sodium  carbonate  solution.  It  has  a  metallic 
appearance,  and  a  silver-white  colour  rapidly  darkening,  becoming  first 
yellow  and  finally  brick-red  ;  it  is  hard,  brittle,  and  easily  powdered, 
has  a  sp.  gr.  7 '48,  that  of  the  fused  substance  being  7’58  ;  it  is  readily 
attacked  by  chlorine,  by  warm  dilute  or  concentrated  nitric  acid,  or 
by  a  mixture  of  nitric  and  hydrofluoric  acids,  whilst  hydrochloric, 
sulphuric,  or  hydrofluoric  acid  has  hardly  any  action  on  the  compound 
(compare  Lebeau,  this  vol.,  ii,  29).  M.  A.  W. 

Cuprosilicon,  and  a  New  Method  of  preparing  Silicon 
Soluble  in  Hydrofluoric  Acid.  Paul  Lebeau  {Compt.  rend.,  1906, 
142,  154 — 157). — When  a  mixture  of  copper  and  silicon  is  fused  and 
cooled  rapidly,  the  cuprosilicon  obtained  after  the  removal  of  free 
silicon  by  treatment  with  10  per  cent,  sodium  carbonate  solution 
contains  12-64  to  12’93  per  cent,  of  silicon,  whilst  the  compound  ob¬ 
tained  by  the  gradual  cooling  of  the  fused  mixture  contains  11  ‘31  to 
11  ’36  per  cent.  ;  the  difference  between  these  values  and  that  required 
for  the  compound  Cu4Si,  namely,  10  04  per  cent,  (compare  this  vol.,  ii, 
29,  and  Vigouroux,  preceding  abstract),  is  due  to  the  presence  of 
uncombined  silicon  in  the  form  which  is  soluble  in  hydrofluoric  acid 
(compare  Moissan  and  Siemens,  Abstr.,  1904,  ii,  560). 

The  cooling  curves  for  copper  and  silicon  indicate  the  existence  of 
only  one  definite  compound,  Cu4Si,  melting  at  800°.  M.  A.  W. 
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A  New  Type  of  Compound  in  the  Group  of  Rare  Metals. 

Camille  Matignon  and  E.  Cazes  ( Compt .  rend.,  1906,  142,  83 — 85). 
— Anhydrous  samarium  chloride,  SmCl3  (compare  Abstr.,  1902,  ii,  263, 
505;  1905,  ii,  391),  can  be  reduced  at  a  high  temperature  by  dry 
hydrogen,  ammonia,  or  aluminium  powder  to  form  samarium  dichloride 
(samarous  chloride),  SmCl2.  This  forms  a  dark  brown,  crystalline  mass 
having  a  sp.  gr.  3  687  at  22°,  insoluble  in  carbon  disulphide,  benzene, 
toluene,  chloroform,  or  pyridine,  or  even  in  alcohol,  in  which  the 
anhydrous  chlorides  of  the  rare  metals  dissolve  so  readily  (compare 
Abstr.,  1901,  ii,  602  ;  1902,  ii,  263).  It  is  decomposed  by  water, 
liberating  hydrogen  and  forming  samarium  oxide  and  samarium  oxy¬ 
chloride. 

As  praseodymium  and  neodymium  chlorides  are  not  similarly  reduced 
by  hydrogen  or  ammonia  at  high  temperatures,  this  reaction  affords  a 
convenient  method  of  separating  samarium  compounds  from  mixtures 
of  compounds  of  these  three  rare  metals.  M.  A.  W. 

Sulphates  of  the  Rare  Metals.  Camille  Matignon  (Compt. 
rend.,  1906,  142,  276 — 278). — The  heats  of  formation  of  the  sulphates 
of  lanthanum,  praseodymium,  neodymium,  and  samarium  from  the  acid 
and  generating  oxides,  calculated  from  the  experimental  values  for  the 
heats  of  solution  of  the  oxides  in  dilute  sulphuric  acid  and  the  heats  of 
solution  of  the  anhydrous  sulphates  in  water,  are  138*2,  125*7,  125T, 
and  113*8  Cal.  respectively.  The  basic  function  of  the  oxides  diminishes 
from  lanthanum  to  samarium,  that  is,  as  the  atomic  weight  of  the 
element  increases.  M.  A.  W. 

Volatility  of  Indium  Oxide.  Alfred  Thiel  (Zeit.  anorg.  Chem., 
1906,  48,  201 — 202.  Compare  Meyer,  this  vol.,  ii,  30), — Polemical. 
A  question  of  priority.  G.  S. 

Mixed  Crystals  of  Manganese  Sulphate  and  Zinc  Sulphate 
between  0°  and  39°.  R.  Sahmen  (Zeit.  physikal.  Chem.,  1905,  54, 
111 — 120). — The  author  works  out  in  detail  an  illustration  of  Holl- 
mann’s  theory  on  the  decomposition  of  hydrated  mixed  crystals 
(Abstr.,  1902,  ii,  446  ;  1905,  ii,  154).  Solutions  containing  manganese 
and  zinc  sulphates  in  various  proportions  and  slightly  supersaturated 
were  shaken  at  several  temperatures  between  0°  and  39°.  When 
sufficient  time  had  elapsed  for  the  attainment  of  equilibrium,  an 
analysis  was  made  both  of  the  separated  crystals  and  of  the  solution 
from  which  they  had  separated.  The  complex  results,  which  do  not 
lend  themselves  to  abstraction,  are  represented  on  a  diagram  indicat¬ 
ing  the  limits  of  stability  of  the  various  types  of  mixed  crystals.  The 
types  of  mixed  crystals  involved  are  :  ZnS04,6H20  (monoclinic), 
ZnS04,7H20  (rhombic),  MnS04,4H20  (rhombic),  MnS04,5H20  (tri¬ 
clinic),  MnS04,7H20  (monoclinic).  J.  C.  P. 

Effect  of  certain  Elements  on  the  Structure  of  Cast  Iron. 

Arthur  H.  Hiorns(/.  Soc.  Chem.  Ind.,  1906,  25,  50—54). — A  detailed 
account  of  the  influence  of  varying  quantities  of  silicon,  phosphorus, 
manganese,  or  sulphur  on  the  formation  of  crystals  of  cementite, 
ferrite,  or  graphite  in  cast  iron.  The  paper  contains  eleven  illustra¬ 
tions  of  sections  of  the  various  samples.  P.  H. 
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Formation  of  a  New  Salt  of  the  Formula  Fe'"H(S04).„4H20  or 
Fe203,4S03,9H.20.  V.  Komar  {Ghent.  Zeit .,  1906,  30,  15—16).- On 
evaporating  a  solution  of  ferric  sulphate  in  sulphuric  acid  (containing 
400  c.c.  of  monohydrated  acid  per  litre)  to  a  concentration  of  50°  B., 
white  crystals,  having  the  composition  Fe203,4S03,9H.,0  or 
Fe"'H(S04)2,4H20, 

separate ;  they  decompose  at  100°,  are  soluble  in  water,  but  are 
insoluble  in  sulphuric  acid  of  45 — 50°  B.  P.  H. 

Nickelo-nickelic  Oxide.  A  Correction.  Henri  Baubigny 
(' Conipt .  rend.,  1906,  142,  154.  Compare  this  vol.,  ii,  91). — A  further 
reply  to  Bellucci  and  Clavari  (Abstr.,  1905,  ii,  824). 

M.  A.  W. 

Chromium  Salts.  Alfred  Werner  and  It.  Huber  ( Ber .,  1906, 
39,  329—338.  Compare  Werner  and  Gubser,  Abstr.,  1901,  ii,  453  ; 
Werner,  Abstr..  1902,  i,  686  ;  WeiDland  and  Koch,  Abstr.,  1904,  ii, 
488). — Recoura’s  chromium  chlorosulphate  (Abstr.,  1902,  ii,  562), 
which  is  considered  to  be  chloropenta-aquochromium  sulphate, 
[Cr(0H2)5Cl]S04,H20, 

is  formed  by  dissolving  violet  chromium  sulphate  (Higley,  Abstr.,  1904, 
ii,  565)  in  boiling  fuming  hydrochloric  acid  ;  if  allowed  to  crystallise 
slowly,  it  forms  large,  green  leaflets.  On  treatment  with  barium 
chloride,  it  yields  a  chromium  chloride,  which  crystallises  in  green 
needles,  behaves  towards  silver  nitrate  as  an  impure  dichlorotetra- 
aquochromium  chloride,  [Cr(0H2)4Ci2]Cl,2H20,  and  when  treated  with 
sulphuric  acid  is  reconverted  into  Recoura’s  chlorosulphate. 

The  product  obtained  on  saturating  a  concentrated  aqueous  solution 
of  green  chromium  chlorosulphate  with  hydrogen  chloride,  under 
cooling  with  ice  and  salt,  is  a  mixture  of  dichlorotetra-aquochromium 
and  hexa-aquochromium  chlorides.  The  green  chlorosulphate  has 
therefore  the  constitution  [Cr(0H2)6]I(S04)2l[Cr(0H2)4Cl2],2H20.  In 
agreement  with  this,  it  can  be  prepared  by  the  action  of  concentrated 
sulphuric  acid  on  a  mixture  of  1  mol.  of  violet  chromium  sulphate  and 
2 — 6  mols.  of  green  chromium  chloride. 

Dichlorotetra-aquochromium  hexa-aquoaluminium  sulphate, 
[Cr(0H2)4Cl2(0H2)2]:(S04)2:[Al(0H2)#], 
is  formed  by  the  action  of  sulphuric  acid  on  a  mixture  of  aluminium 
sulphate  and  green  chromium  chloride ;  it  is  precipitated  from  its 
aqueous  solution  on  adding  sulphuric  acid  in  small,  light  green 
crystals. 

Dibromotetra-aquochromium  hexa-aquochromium  sulphate, 
[Cr(0H2)4Br(0H2)2]:(S04)2:[Cr(0H2)6], 
prepared  by  heating  violet  chromium  sulphate  with  hydrobromic  acid 
of  sp.  gr.  1  *49,  separates  from  the  ice-cooled  solution  in  glistening,  dark 
green  crystals  or  more  slowly  in  large  leaflets.  G.  Y. 

Chemistry  and  Crystallography  of  the  Silicomolybdates. 

H.  Copaux  (Ann.  Chim.  Phys.,  1906,  [viii],  7,  118 — 144). — Sodium 
silicomolybdate  is  readily  prepared  by  heating  a  mixture  of  sodium 
silicate  and  molybdic  acid  in  the  proportion  12MoOa  :  Si02  :  2Na20, 
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with  a  little  water  in  a  sealed  tube  at  150°  (compare  Parmentier, 
Abstr.,  1881,  880  ;  1882,  702).  The  free  acid  can  be  obtained  from 
the  sodium  salt  by  acidifying  its  dilute  aqueous  solution  and  extracting 
with  ether  (compare  Drechsel,  Abstr.,  1887,  703,  and  Asch,  Abstr., 
1902,  ii,  83),  or  more  directly,  and  with  a  yield  of  75  per  cent,  of  the 
theoretical,  by  mixing  warm  aqueous  solutions  of  ammonium 
molybdate  and  sodium  silicate  in  the  proportion  of  12Mo03:Si02, 
adding  excess  of  sulphuric  acid,  and  extracting  the  cooled  liquid  with 
ether.  Silicomolybdic  acid,  Si02,12Mo03,2H20,31H20,  forms  yellow, 
efflorescent,  tetragonal  crystals  [a:c  — 1  : 1  *007 ].  The  potassium  salt, 
SiO.„12Mo03,2K20,18H20,  is  very  soluble,  T076  gram  of  a  solution 
saturated  at  14°  containing  0*448  gram  of  the  anhydrous  salt;  it 
crystallises  in  the  hexagonal  system  \a  :  c  —  1  :  0*6809].  The  acid 
potassium  salt,  2(Si00,12MoOo),3K90,H00,27H00,  is  monoclinic 
[a  :6:c  =  1*200  : 1  : 0*860  ;  /3  =  77°39']. 

The  sodium  salt,  Si02,12Mo03,2Na20,14H20,  forms  triclinic  crystals 
[a  :  b  :  c  =  1  *633  :  1  :  0*544  ;  a  -  96°30',  p  =  89°23',  y  =  85°39'],  whilst  the 
salt,  Si0.2,12Mo03,2N’a20,22H20,  forms  triclinic  crystals  which  are  too 
efflorescent  to  admit  of  measurement;  1*527  grams  of  solution  satu¬ 
rated  at  14°  contain  T056  grams  of  the  auhydrous  salt.  The  acid 
sodium  salt,  2(Si02,12Mo03),3Na90,H20,32H.,0,  is  monoclinic 
[a  :  b  :  c  =  1*341  :  1  :  0*999  ;  p  =  79°32']. 

The  lithium  salt,  Si02,12Mo03,2Li20,29H20,  forms  cubic  crystals.  The 
barium  salt,  Si02, 1 2 Mo03, 2 BaO, 2 9  H20,  forms  large  octahedra  belonging 
to  the  cubic  system,  whilst  the  hydrate,  Si02,12Mo03,2BaO,22H20, 
forms  rhombohedral  crystals  [a  :c=l  :  2*573],  and  the  lower  hydrate, 
Si02,12Mo03,2BaO,16H20,  forms  monoclinic  crystals  [ a:b:c  = 
1*811  : 1  :  1*554  ;  P~  75°45'].  The  strontium  salt, 
Si02,12Mo03,2SrO,26H20, 

forms  rhombohedral  crystals  \a  :  c  =  1  :  2*639].  The  calcium  salt, 
Si02,12Mo03,2Ca(),31H20,  forms  cubic  octahedra,  and  the  lower 
hydrate ,  Si02,12Mo03,2CaO,26H20,  is  isomorphous  with  the  corre¬ 
sponding  strontium  salt.  Salts  of  the  type  Si02,12MoOs,2MO,31H20, 
where  M  =  Mg,  Zn,  Mn,  Ni,  or  Co,  crystallise  in  octahedra  belonging 
to  the  cubic  system  and  have  characteristic  colours,  those  of  zinc  and 
magnesium  being  yellow,  manganese  orange,  copper  and  nickel  green 
or  greenish  blue,  and  cobalt  garnet-red.  The  cadmium  salt, 
Si02,12Mo03,2CdO,22H20, 

forms  triclinic  crystals  [a  :  b  :  c  =  0*440  :  1  :  0*383  ;  a  =  88°43',  ft  — 
91°14',  y=84°42'];  the  silicomolybdates  of  iron,  aluminium,  and 
chromium  have  the  general  formula,  3(Si02,12Mo03),2M203,93H20,  and 
are  isomorphous  with  the  magnesium  series  of  salts. 

The  silicomolybdates  are  usually  isomorphous  with  the  corresponding 
silicotungstates,  which  they  also  closely  resemble  in  degree  of  hydra¬ 
tion  and  solubility  :  the  mercurous,  thallium,  rubidium,  and  ammonium 
salts  of  the  two  series  being  very  sparingly  soluble,  whilst  the 
alkaloid  silicomolybdates  are  as  insoluble  as  the  corresponding 
silicotungstates. 

The  potassium  salts  of  silicomolybdic  and  of  silicotungstic  acid  con¬ 
taining  18H20  form  hexagonal  crystals  closely  resembling  those  of 
quartz,  and  they  are  dextrorotatory,  whilst  their  solutions  are  optically 
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inactive ;  Irevorotatory  crystals  of  these  salts  can  also  be  obtained 
from  solutions  containing  traces  of  alkali  impurity  ;  dextro-potassium 
silicomolybdate  crystals  have  [a]D  +  17’0 — 17'4°  and  the  lievo-erystals 
[o]D  -  17-1°.  M.  A.  W. 

Electrolytic  Preparation  of  Spongy  Tin.  Donato  Tommasi 
( Compt .  rend .,  11)06,  142,  86). — Spongy  tin  can  be  prepared  by 
electrolysing  a  solution  consisting  of  50  parts  of  water,  10  parts  of 
stannous  chloride,  and  1  part  of  hydrochloric  acid,  using  two  tin 
anodes  situated  on  either  side  of  a  revolving  cathode  formed  of 
a  copper  disc,  and  so  arranged  that  part  only  is  immersed  in  the 
liquid,  the  exposed  part  revolving  between  two  mechanical  brass 
scrapers,  which  remove  the  spongy  tin  and  depolarise  the  cathode. 
The  spongy  tin  is  collected,  drained,  and  washed,  the  washings  con¬ 
centrated  to  the  strength  of  the  original  solution,  and  returned  to  the 
bath.  With  a  cathode  of  3  cm.  diameter  and  a  current  of  40  amperes 
and  3  volts,  the  yield  of  spongy  tin  per  hour  is  86‘36  per  cent,  of  the 
theoretical  quantity.  M.  A.  W. 

Auto-oxidation  of  Ter  valent  Titanium.  Wilhelm  Manchot 
and  P.  Richter  (Ber.,  1906,  39,  320 — 323). — When  titanium  sesqui- 
oxide  is  shaken  with  aqueous  potassium  hydroxide  and  oxygen,  it  is 
found  that  a  considerably  larger  volume  of  oxygen  is  absorbed  than 
corresponds  with  one  equivalent  of  oxygen.  The  hydrogen  peroxide 
primarily  formed  is  reduced  partially  by  the  titanium  sesquioxide,  the 
remainder  of  the  peroxide  oxidising  the  titanium  dioxide  to  pertitanic 
acid  on  acidification  or  possibly  even  in  the  alkaline  solution.  If 
a  thick  milk  of  lime  or  baryta  water  is  used  in  place  of  the  potassium 
hydroxide,  the  hydrogen  peroxide  formed  is  not  reduced  by  the 
titanium  sesquioxide  or  dioxide,  and  the  whole  of  the  oxygen  absorbed 
is  found  in  the  form  of  hydrogen  peroxide.  If  the  solution  of  tervalent 
titanium  in  sulphuric  acid  is  boiled  with  potassium  hydroxide,  it 
evolves  a  volume  of  hydrogen  equal  to  that  of  the  oxygen  absorbed  on 
shaking  the  alkaline  solution  with  oxygen.  The  acid  solution  also 
evolves  hydrogen  when  boiled,  but  only  extremely  slowly.  When 
shaken  with  oxygen,  a  solution  of  tervalent  titanium  in  sulphuric  acid 
containing  ferrous  ammonium  sulphate  absorbs  a  still  larger  excess  of 
the  gas,  and  the  solution  contains  ferric  oxide,  whereas  an  acid  solution 
of  ferrous  ammonium  sulphate  alone  does  not  absorb  a  measurable 
volume  of  oxygen.  G.  Y. 

Oxidation  of  Tervalent  Titanium.  II.  Wilhelm  Manchot  and 
P.  Richter  {Ber.,  1906,  39,  488 — 492.  Compare  preceding  abstract). 

• — When  titanium  sesquioxide  is  added  to  a  solution  of  chromic  and 
hydriodic  acids  dissolved  in  the  requisite  amount  of  water,  the 
liberated  iodine  may  be  estimated  by  thiosulphate.  For  the  oxidation, 
3  atoms  of  oxygen  w^re  required  for  1  atom  of  titanium.  The  oxida¬ 
tion  of  titanium  sesquioxide  with  permanganic  acid  in  the  presence  of 
tartaric  acid  also  led  to  a  similar  result.  A.  McK. 
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Preparation  of  Titanium  Tetrachloride  and  of  Tin  Tetra¬ 
chloride.  Carl  Renz  ( Ber .,  1906,39,  249 — 250). — When  the  vapour 
of  chloroform  is  passed  over  finely-divided  titanium  oxide  heated 
in  a  hard  glass  tube,  the  main  reaction  proceeds  according  to  the 
equation:  Ti02  +  2CHC13  =  TiCl4  +  2CO  +  2HC1.  The  temperature 
determines  the  nature  of  the  by-products,  among  which  carbon  dioxide, 
phosgene,  and  hexachlorobenzene  have  been  identified,  together  with 
a  colourless  gas,  probably  titanium  hydride,  TiH4.  In  a  prolonged 
reaction,  reduction  of  the  titanium  oxide  and  titanium  tetrachloride 
takes  place  with  the  formation  of  titanium,  titanium  dichloride,  and 
titanium  trichloride. 

Tin  tetrachloride,  but  not  silicon  tetrachloride,  may  be  obtained  in 
a  similar  way.  C.  S. 

Thorium-aluminium  Alloy.  Otto  Honigschmid  ( Compt .  rend., 
1906,  142,  280 — 281). — The  compound  ThAl3,  prepared  by  the  direct 
union  of  aluminium  and  thorium  in  a  vacuum  at  a  high  temperature 
or  by  reducing  potassium  thorium  fluoride  or  thorium  oxide  with 
aluminium  in  the  electric  furnace,  forms  long,  prismatic  needles  having 
the  colour  and  metallic  aspect  of  aluminium.  It  burns  in  fluorine  or 
chlorine,  is  attacked  by  bromine  or  iodine  without  incandescence,  is 
stable  in  the  air,  but  burns  when  heated  to  redness.  It  is  attacked  by 
the  mineral  acids,  is  unaltered  by  alkali  solutions,  but  oxidised  with 
incandescence  by  the  fused  alkali  hydroxides  or  carbonates. 

M.  A.  W. 

A  Silicide  of  Thorium.  Otto  Honigschmid  (Compt.  rend.,  1906, 
142,  157 — 159). — Thorium  silicide,  ThSi2,  is  prepared  by  the  inter¬ 
action  of  a  mixture  of  the  double  fluoride  of  thorium  and  potassium, 
potassium  silicofluoride,  and  aluminium  at  1200°,  and  purified  from 
free  aluminium  and  silicon  by  treatment  with  potassium  carbonate 
solution.  It  forms  quadratic  plates  resembling  graphite  in  colour,  has 
a  sp.  gr.  7'96  at  16°,  and  when  heated  combines  readily  with  the 
halogens,  oxygen,  sulphur,  selenium,  or  hydrogen  chloride,  but  is  not 
attacked  by  hydrogen  at  a  red  heat.  It  is  soluble  in  aqueous  solutions 
of  the  mineral  acids,  is  not  attacked  by  solutions  of  the  alkalis,  but  is 
decomposed  on  fusion  with  sodium  or  potassium  hydroxides.  For 
analysis,  the  compound  was  dissolved  in  aqua  regia  or  in  a  mixture  of 
hydrofluoric  and  nitric  acids,  or  decomposed  by  fusing  with  moist  sodium 
hydroxide.  Thorium  silicide  can  also  be  prepared  by  heating  a 
mixture  of  thorium  oxide  and  silicon  in  an  electric  furnace  with  a 
current  of  700  amperes  and  100  volts,  or  by  heating  a  mixture  of 
aluminium,  silicon,  and  thorium  at  1000°.  M.  A.  W. 

Mixtures  of  Antimony  and  Tellurium  and  of  Antimony  and 
Selenium.  Cryoscopic  Constant  of  Antimony.  Henri  Pelabon 
{Compt.  rend.,  1906,  142,  207 — 210). — When  mixtures  of  antimony 
and  tellurium  are  fused,  the  telluride  Sb2Te3  is  formed,  which  yields  a 
homogeneous  liquid  with  excess  of  either  constituent,  and  the  cooling 
curve  exhibits  one  maximum  at  the  solidification  temperature  of  the 
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compound,  Sb2Te3,  and  two  minima,  one  corresponding  with  the  point 
of  solidification  of  the  mixture  5Sb  :  2Te,  and  the  other  with  the  eutectic 
point  of  the  mixture,  Sb  :  lOTe. 

Antimony  selenide  forms  homogeneous  liquids  when  fused  with 
excess  of  either  antimony  or  selenium,  but  there  is  a  discontinuity 
in  the  cooling  curve  of  the  mixtures  in  which  the  value  of  IZ 
(the  ratio  of  the  mass  of  selenium  to  the  total  mass)  lies  between 
11  and  39;  such  mixtures  have  two  solidifying  points  at  566° 
and  518°  respectively,  the  cooling  curve  consisting  of  two  straight 
lines  parallel  to  the  abscissa  along  which  jR  is  measured.  The  melting 
point,  605°,  of  the  compound  Sb2Se3  is  a  maximum  point  and  the  melt¬ 
ing  point  of  the  mixture  2Sb  :  7Se  is  a  point  of  inflexion  on  the  cooling 
curve. 

The  cryoscopic  constant  of  antimony,  calculated  from  the  depression 
of  its  freezing  point  caused  by  the  addition  of  antimony  telluride, 
selenide,  or  sulphide  (compare  Abstr.,  1904,  ii,  267),  is  1246,  1233,  or 
1228  respectively.  M.  A.  W. 

Antimony  Sulphate  and  its  Double  Salts  with  Alkali 
Sulphates.  Sigmund  Metzl  (Zeit.  ctnorg.  Ghem.,  1 906, 48,  140 — 155). 
— When  antimony  oxide  is  dissolved  in  concentrated  sulphuric  acid 
and  the  solution  cooled,  the  normal  sulphate,  Sb2(S04)3,  separates  in 
long,  glistening  needles,  which  can  be  freed  from  adherent  acid  by 
drying  on  porous  plates  and  finally  by  washing  with  xylene.  The  salt 
has  the  sp.  gr.  3 '624  and  is  very  hygroscopic.  With  cold  water  it 
gives  the  basic  sulphate,  Sb203,S03  or  (Sb0)2S04  ;  with  excess  of  hot 
water  it  forms  a  much  more  basic  salt,  but  cannot  be  changed 
completely  into  the  oxide.  With  alcohol  in  the  cold,  the  basic  salt, 
Sb203,2S03,  is  produced.  The  contradictory  statements  regarding  this 
salt  in  the  literature  are  due  to  the  fact  that  adherent  sulphuric  acid 
cannot  be  completely  removed  by  drying  on  porous  plates. 

Double  sulphates  of  antimony  with  potassium,  sodium,  and 
ammonium  have  been  prepared  by  heating  antimony  oxide  and  the 
alkali  sulphate  with  concentrated  sulphuric  acid  and  then  cooling  the 
clear  solution.  They  have  the  general  formula  Sb2(S04)3,M2S04,  occur 
in  long,  glistening  needles,  and  are  decomposed  by  water  and  alcohol 
with  formation  of  the  same  basic  salts  as  in  the  case  of  the  sulphate 
itself  (compare  Gutmanu,  Abstr.,  1899,  ii,  33).  Metallic  antimony' 
and  the  sulphide  are  only  slowly,  and  in  the  latter  case  incompletely, 
decomposed  by  concentrated  sulphuric  acid,  but  in  presence  of  an 
alkali  sulphate  the  action  goes  smoothly  and  completely ;  this  fact  is 
of  importance  for  the  technical  preparation  of  antimony  compounds. 

G.  S. 

Peroxides  of  Bismuth.  I.  Alexander  Gutbier  and  R.  Bunz 
{Zeit.  anorg.  Chem.,  1906,  48,  162 — 184.  Compare  Pattison  Muir, 
Trans.,  1881,  39,  22;  1887,  51,  77  ;  Deichler,  Abstr.,  1899,  ii,  428). — 
The  peroxides  were  prepared  by  the  usual  method :  the  freshly- 
precipitated  hydroxide  was  suspended  in  hot  concentrated  potassium 


INORGANIC  CHEMISTRY. 


175 


hydroxide  solution  and  chlorine  gas  passed  in  for  some  time ;  the 
precipitate  was  then  washed  and  treated  with  concentrated  nitric  acid 
to  separate  the  lower  from  the  higher  oxides,  the  latter  remaining 
undissolved.  The  results  are  greatly  influenced  by  the  nature  and 
strength  of  the  alkali  used  ;  the  most  highly  oxidised  products  were 
obtained  with  a  large  excess  of  concentrated  potassium  hydroxide 
solution  of  sp.  gr.  14.  It  was  found  impossible  to  obtain  a  product 
of  uniform  composition  and  no  definite  chemical  compound  could  be 
isolated. 

The  scarlet  powder  obtained  by  the  action  of  concentrated  nitric 
acid  of  sp.  gr.  1’4  on  the  most  highly  oxidised  precipitates,  and 
regarded  by  Muir  (Joe.  cit .)  and  others  as  “  bismuthic  acid,”  HBi03, 
always  contains  considerably  less  oxygen  than  corresponds  with  this 
formula  and  is  not  a  uniform  substance  ;  this  is  in  agreement  with 
Deichler’s  results.  On  continued  washing  with  the  object  of  freeing 
it  from  potassium  nitrate,  it  decomposes  with  evolution  of  oxygen  and 
formation  of  an  orange-yellow  powder,  formerly  regarded  as  hydrated 
bismuth  tetroxide,  JBi204,2H20.  Attempts  to  prepare  the  latter 
substance  by  Deichler’s  method  (loc.  cit.)  were  unsuccessful,  as  no 
compound  of  uniform  composition  could  be  obtained.  The  contention 
of  Muir,  that  u  bismuthic  acid  ”  changes  to  the  pentoxide  at  120° 
and  to  the  tetroxide  at  a  higher  temperature,  is  inaccurate,  since  the 
scarlet  powder  begins  to  lose  oxygen  at  100°. 

Neither  the  scarlet  nor  the  orange-yellow  product  shows  any  sign  of 
salt  formation  on  treatment  with  concentrated  potassium  hydroxide 
solution.  G.  S. 

Boiling  of  Osmium,  Ruthenium,  Platinum,  Palladium, 
Iridium,  and  Rhodium.  Henri  Moissan  ( Compl .  rend.,  1906,  142, 
189 — 195.  Compare  this  vol.,  ii,  92). — The  author  has  examined  the 
behaviour  of  the  metals  of  the  platinum  group  at  the  temperature  of 
the  electric  arc  ;  the  metals  were  placed  in  a  carbon  crucible  inside  an 
electric  furnace  (Abstr.,  1893,  ii,  167,  314)  through  which  passed  a 
copper  tube  cooled  by  a  current  of  cold  water.  With  a  current  of  500 
to  700  amperes  and  110  volts,  all  the  metals  rapidly  fused  and  entered 
into  ebullition.  The  metallic  distillates  consisted  of  spherules  together 
with  microscopic  crystals  or  crystalline  plates  ;  the  residual  ingots 
showed  a  crystalline  structure  in  the  cases  of  osmium,  platinum, 
iridium,  and  rhodium  ;  they  all  contained  graphite  :  3'89— 3'97  per  cent, 
in  osmium;  4'8  per  cent,  in  ruthenium;  2'8  per  cent,  in  iridium,  and 
2T9  per  cent,  in  rhodium  ;  and  palladium  exhibited  the  phenomenon  of 
spitting.  Palladium  is  more  readily  fusible  than  platinum,  and 
osmium  is  the  most  difficult  to  distil,  the  weight  of  distillate  obtained 
from  150  grams  of  the  metal  when  heated  for  five  minutes  with  a 
current  of  700  amperes  and  110  volts  being  29  grams,  whilst  the  same 
weight  of  the  other  metals  heated  for  the  same  length  of  time  with  a 
current  of  500  amperes  and  110  volts  gave  the  following  distillates: 
ruthenium,  10  grams;  platinum,  12  grams;  palladium,  96  grams; 
iridium,  9  grams ;  and  rhodium,  10  2  grams.  M.  A.  W. 
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Oxides  of  Palladium.  Lothar  Wohler  and  James  Konig 
(Zeit.  anorg.  Chem.,  1906,  48,  203 — 204). — Polemical.  Reply  to 
Bellucci  (this  vol.,  ii,  35).  G.  S. 

Nitrilobromo-osmonates.  Alfred  Werner  and  Karl  Dinklage 
(Ber.,  1906,  39,  499 — 503). — Potassium  nitrilotetrabromo-osmonate, 
[0sNBr4]K,2H20,  prepared  from  potassium  osmiamate  and  hydro- 
bromic  acid  of  sp.  gr.  P49,  forms  dark  red,  monoclinic  prisms;  its 
aqueous  solution  is  cherry-coloured. 

Ammonium  nitrilopentabromo-osmonate,  [0sNBr5](NH4)2,H20,  pre¬ 
pared  by  the  addition  of  ammonium  bromide  to  the  mother  liquors 
resulting  from  the  preparation  of  the  preceding  salt,  forms  dark  brown, 
monoclinic  prisms  with  a  reddish-violet  tint. 

Rubidium  nitrilopentabromo-osmonate,  [OsNBr5]Rb2,  prepared  in  an 
analogous  manner,  forms  a  dark  brown  powder  with  a  reddish-violet 
tint ;  its  aqueous  solution  is  red. 

Hydrogen  caesium  nitrilopentabromo-osmonate,  [OsNBr5]2Cs3H,  is  an 
amorphous,  brown  powder  with  a  green  tint ;  it  is  the  least  soluble 
in  water  of  the  salts  described,  and  its  aqueous  solution  is  bright  red. 

A.  McK. 
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Mineralogical  Chemistry. 


Kleinite,  a  Hexagonal  Mercury  Oxychloride  from  Texas. 

Arthur  Sachs  ( Sitzungsber .  K.  Akad.  Wiss.  Berlin,  1905,  1091 — 1094). 
— This  is  probably  identical  with  the  undetermined  yellow  mercury 
oxychloride  mentioned  by  Moses  (Abstr.,  1904,  ii,  46);  the  small 
crystals  are,  however,  not  orthorhombic,  but  hexagonal.  There  is  a 
perfect  cleavage  parallel  to  the  basal  plane,  and  less  distinct  cleavages 
parallel  to  the  faces  of  a  prism.  The  purest  crystals  are  sulphur- 
yellow,  and  have  an  adamantine  lustre,  but  in  the  slightly  altered 
crystals  the  colour  is  orange-yellow  and  the  lustre  is  rather  duller. 
The  hardness  is  3 — 4 ;  sp.  gr.  7'441.  Analyses  gave  :  Hg, 
86-68 — 87’13;  Cl,  7'63 — 8-25  per  cent.,  corresponding  with  the 
formula  Hg4Cl203.  The  other  mercury  oxychlorides  recently  described 
by  Moses  from  this  locality,  Terlingua  in  Texas,  are  eglestonite  (cubic, 
Hg6C]302)  and  terlinguaite  (monoclinic,  Hg2C10).  L.  J.  S. 

Chemical  Study  of  Sea  Waters.  Theophile  Schloesing 
( Compt .  rend.,  1906,  142,  320 — 324). — Analyses  of  the  water  of  the 
Atlantic  Ocean  and  of  the  Mediterranean  show  that  the  two  waters 
differ  only  in  degree  of  salinity,  the  composition  of  the  mineral  con¬ 
stituents  being  almost  identical  in  the  two  cases  ;  the  analytical  results 
are  given  in  the  following  table  ;  1  litre  of  water  at  20°  contains  : 
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Mediterranean. 

Atlantic. 

Ratio. 

Calcium  carbonate  . 

0-127 

gram 

0-099 

0-78 

Sulphuric  acid  . 

2-551 

2-120 

0-831 

Chlorine . 

21-376 

99 

17-830 

0-834 

Bromine . 

0-072 

0060 

0-833 

Lime  (not  included  above)  . 

0-599 

99 

0-519 

0-866 

Magnesia  . 

2-361 

1-993 

0-844 

Sodium  oxide . 

16-017 

13-410 

0-837 

Potassium  oxide  . 

0-510 

99 

0-413 

0-810 

43-613 

36-444 

Oxygen  equivalent  of  chlorine 

and  bromine  . 

4-824 

99 

4  024 

Total  salts  per  litre  . . 

38789 

32-420 

0-836 

M. 

A.  W. 

Formation  of  Oceanic  Salt  Deposits.  XLV.  Formation  of 
Tincal  and  Octahedral  Borax.  Jacobus  H.  van’t  Hoff  and 
Walter  C.  Blasdale  ( Sitzungsber .  K.  Akad.  Wins.  Berlin ,  1905, 
1086 — 1090). — Potassium  borate  does  not  separate  from  a  solution  con¬ 
taining  this  salt  and  sodium  chloride,  but  only  potassium  chloride  and 
sodium  borate.  The  saturations  of  solutions  containing  sodium  borate 
and  sodium  chloride  in  the  presence  of  potassium  chloride,  sodium  sul¬ 
phate,  and  glaserite  are  given  for  temperatures  of  25°  and  83°.  Below 
35-5°,  sodium  borate  separates  as  tincal  (Na2B4O7,10H2O),  but  above 
this  temperature  it  separates  as  “  octahedral  ”  [that  is,  rhombohedral] 
borax  (Na2B407,5H20).  The  latter  has  been  observed  as  a  natural 
product  in  the  lagoons  of  Tuscany.  L.  J.  S. 

Analysis  of  the  Ash  which  fell  in  Naples  on  the  Night  of 
October  2nd,  1904.  Ezio  Comanducci  and  L.  Pescitelli  ( Rend . 
Accad.  Sci.  Fis.  Mat.  Napoli,  1905,  [iii],  11,  249 — 253). — The 
Vesuvian  ash  which  fell  in  Naples  at  intervals  during  the  night  of 
October  2nd,  1904,  is  a  heavy,  granular,  dark  chocolate-coloured, 
magnetic  powder,  having  the  following  percentage  composition  :  Si02, 
41-738  ;  S03,  1-518;  Cl,  0-242  ;  P205,  1-428;  Fe203,  25-338;  A1203, 
7-714;  MgO,  0  214;  OaO,  5-310;  K20,  0-102;  Na20,  1-917;  NH3, 
traces;  loss  on  ignition,  3'72.  T.  H.  P. 

Isomorphism  and  Thermal  Properties  of  the  Felspars.  Arthur 
L.  Day  and  Eugene  T.  Allen  (Zeit.  physikal.  Chem.,  1905,  54,  1 — 54). — 
The  authors  have  prepared  a  series  of  artificial  felspars,  namely,  albite 
(Ab),  anorthite  (An),  and  the  following  combinations  of  these  :  Abj  An5, 
A^Ang,  AbjAnlt  Ab2Anv  AbgAn^  Ab4An4.  All  these,  with  the 
exception  of  albite,  were  obtained  in  completely  or  partially  crystalline 
form  by  crystallisation  from  the  corresponding  fused  mass.  With  the 
help  of  a  thermoelectric  junction,  the  temperature  of  fusion  was  deter¬ 
mined  for  the  members  of  the  foregoing  series.  As  the  albite  end  of 
the  series  was  approached,  however,  the  determination  of  the  melting 
point  became  increasingly  difficult,  owing  to  the  very  gradual  transi- 
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tion  from  the  solid  to  the  liquid  condition.  The  melting  points 
obtained  were  as  follows  : 

An.  AbxAng.  AbxAn2.  AbjAnx.  Ab,Anj.  Ab3Anj. 

1532°  1500°  1463°  1419°  1367°  1340° 

The  melting-point  curve  is  continuous,  and  the  view  adopted  is  that  the 
triclinic  felspars  are  solid  solutions,  and  together  form  an  isomorphous 
series.  It  is  noteworthy  that  the  solid  phase  obtained  in  each  case 
has  the  same  composition  as  the  liquid  phase  of  glass  from  which  it 
separates.  The  view  that  the  felspars  form  an  isomorphous  series  is 
strongly  supported  by  a  study  of  the  way  in  which  the  specific  gravity 
(sc)  of  the  crystals  varies  with  the  composition.  This  is  shown  in  the 
following  table,  which  shows  also  the  specific  gravity  (s9)  of  the  corre¬ 
sponding  glasses  : 


An. 

AbjAn5. 

AbjAn2. 

AbjAnj. 

Ab2Anx. 

Ab3Anx. 

Ab. 

sc  2-764 

2-734 

2-710 

2-680 

2-660 

2-649 

2*6 

%  2-700 

2-648 

2-590 

2-533 

2-486 

2-458 

2-382 

The  paper  contains  many  detailed  observations  on  the  processes  of 
fusion  and  crystallisation  in  these  glasses.  Thus,  amongst  other  things, 
it  was  shown  that  microscopic  crystals  of  a  homogeneous  compound 
might,  if  slowly  heated,  retain  their  form  for  200°  above  the  point  at 
which  fusion  began.  J.  C.  P. 
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Physiological  Chemistry. 


Oxygen  Tension  in  Submaxillary  Glands  and  other  Tissues. 

Joseph  L.  Barcroft  (Bio-chem.  J.,  1906,  1,  1 — 10). — The  experiments 
recorded  confirm  those  of  Pfluger  and  of  Kiilz,  who  showed  that  the 
oxygen  tension  in  the  saliva  is  greater  than  that  in  blood-plasma,  and 
that  there  is  a  definite  oxygen  tension  in  other  secretions.  Injection 
of  thionin  shows  that  the  submaxillary  gland  does  not  reduce  the  dye 
sufficiently  to  prevent  it  from  becoming  blue  throughout.  The  saliva 
and  urine  are  also  blue.  The  gland  becomes  bluer,  the  muscles  less 
blue,  on  activity. 

In  view  of  the  great  consumption  of  oxygen  in  the  submaxillary 
gland,  the  high  oxygen  tension  in  saliva  is  not  easy  to  account  for,  but 
the  most  probable  explanation  is  that  the  capillary  walls  have  the 
power  of  raising  the  tension  of  the  gas  as  it  passes  through  them. 

W.  D.  H. 

Survival  Respiration  of  Muscle.  George  T.  Kemp  and  E.  R. 
Hayhurst  ( Proc .  Amer.  Physiol.  Soc.,  1905,  xxviii — xxix ;  Amer.  J. 
Physiol .,  15). — Isolated  muscle  at  rest  produces  carbon  dioxide,  espe¬ 
cially  immediately  after  excision.  In  frog’s  muscle  there  are  further 
increases  at  the  third  and  sixth  hours ;  then  the  yield  becomes  constant 
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until  there  is  a  sudden  increase,  when  putrefaction  sets  in.  In  mam¬ 
malian  muscle  there  is  regular,  steady  fall.  Work  increases  the  output, 
whether  the  muscle  is  directly  or  indirectly  stimulated.  Temperatures 
between  18°  and  30°,  or  variations  in  the  speed  of  the  air  current 
bathing  the  muscles  have  no  effect.  If  no  oxygen  is  supplied,  how¬ 
ever,  the  yield  of  carbon  dioxide  is  reduced.  Curare  has  no  influence 
on  the  output  from  unstimulated  frogs’  muscles ;  if  the  nerves  of  such 
muscles  are  stimulated,  the  results  are  inconstant.  Curarised  mam¬ 
malian  muscle  on  nerve  stimulation  gives  off  more  carbon  dioxide  than 
when  at  rest,  but  this  statement  at  present  rests  on  only  three  experi¬ 
ments.  W.  D.  H. 

Estimation  of  the  Volume  of  Blood  in  Animals.  C.  Gordon 
Douglas  ( J ,  Physiol.,  1906,  33,  493 — 505). — The  volume  of  the  blood 
estimated  in  animals  by  Haldane  and  Lorrain  Smith’s  carbon  monoxide 
method  during  life  closely  corresponds  with  that  found  by  Welcker’s 
older  method  after  death.  W.  D.  H. 

lon-proteid  Compounds.  I.  Influence  of  Electrolytes  on 
the  Heart’s  Frequency.  T.  Brailsford  Robertson  ( Pfliigers 
Archiv,  1905,  110,  610 — 624). — Experiments  on  the  frog’s  heart  lead 
to  the  conclusion  that  the  frequency  of  the  beat  is  determined  by  ions 
in  the  fluid  which  bathes  it,  and  a  mathematical  formula  is  given  to 
show  what  the  rate  will  be  if  the  relative  velocities  of  anions  and 
cations  are  known.  The  alternate  formation  of  proteid  compounds 
containing  anion  and  cation  is  suggested.  W.  D.  H. 

Vagus  Inhibition  and  Salts  of  the  Blood.  William  H. 
Howell  (. Amer .  J.  Physiol.,  1906,  15,  280 — 294). — In  a  circulating 
fluid  containing  only  the  chlorides  of  sodium,  potassium,  and  calcium, 
an  increase  in  the  potassium  salt  augments  the  sensitiveness  of  the 
heart  to  vagus  inhibition  until  it  at  last  itself  causes  inhibition.  Com¬ 
plete  lack  of  potassium  is  accompanied  by  a  lessening  or  loss  of  vagus 
control.  A  solution  of  pure  sodium  chloride  (0'7  per  cent.)  causes 
loss  of  vagus  control.  An  increase  of  calcium  salt  has  no  effect  on 
vagus  inhibition  of  the  auricles,  but  is  followed  by  diminution  and 
finally  loss  of  vagus  action  on  the  ventricle  (of  the  terrapin),  owing 
probably  to  the  development  of  an  independent  ventricular  rhythm. 
The  experiments  indicate  that  inhibition  of  the  heart  depends  on  the 
presence  of  diffusible  potassium  compounds  in  the  heart  tissue,  and 
that  vagus  impulses  act  indirectly  by  increasing  the  amount  of  potass¬ 
ium  compounds  of  this  character.  W.  D.  H. 

Centrifugalisation  of  Arbacia  Eggs.  Elias  P.  Lyon  ( Proc . 
Amer.  Physiol.  Soc.,  1905,  xxi — xxii  ;  Amer.  J.  Physiol.,  15). — Centri- 
f ugalising  unfertilised  eggs  effects  a  separation  of  the  egg  material 
into  four  layers.  These  are  capable  of  subsequent  fertilisation,  and 
develop  into  plutei  normal  in  all  respects  except  pigmentation.  During 
centrifugalisation,  the  pigment  of  the  egg  collects  in  the  lowest  layer. 
In  the  platens  larva  it  is  distributed  in  every  possible  way. 

W.  D.  H. 
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Effect  of  Alkalis  and  Acids  and  of  Alkaline  and  Acid 
Salts  on  Growth  and  Cell  Division  in  the  Fertilised  Eggs 
of  Echinus  esculentus.  Benjamin  Moore,  Herbert  E.  Roaf, 
and  Edward  Whitley  ( Proc .  Roy.  Roc.,  1906,  'TIB,  102 — 136). — In 
malignant  disease,  the  secretion  of  acid  by  the  stomach  is  reduced 
owing  to  a  change  in  the  distribution  of  the  salts  of  the  blood  which 
increases  its  alkalinity.  In  Echinus  eggs,  small  amounts  of  alkali  or 
alkaline  salts  stimulate  growth  and.  cell  division,  but  the  cells  are 
irregular  in  size  and  shape,  and  the  cells  become  multinucleated.  An 
increase  of  alkali  stops  the  process.  Where  stimulation  occurs,  non¬ 
typical  mitosis  like  that  seen  in  cancer  cells  is  noticeable.  Acid  pro¬ 
duces  no  such  results ;  the  effect  of  acid  is  simply  inhibitory.  The 
cells  are  most  sensitive  to  even  slight  changes  in  the  concentration  of 
hydrogen  and  hydroxyl  ions.  W.  D.  H. 

Effect  of  Acid  and  Alkali  and  certain  Indicators  in  Arrest¬ 
ing  or  otherwise  Influencing  the  Development  of  the  Eggs  of 
Pleuronectes  platessa  and  Echinus  esculentus.  Edward 
Whitley  (Proc.  Roy.  Soc.,  1906,  'll B,  137 — 149). — The  amount  of 
variation  from  the  normal  concentration  of  hydrogen  and  hydroxyl 
ions  in  sea-water  which  the  eggs  of  Pleuronectes  will  tolerate  is  very 
small,  a  disturbance  towards  the  acid  side  being  more  fatal  than  the 
opposite.  As  the  eggs  grow  they  become  more  resistant.  Phenol- 
phthalein  is  deadly  to  Echinus  eggs,  but  harmless  to  those  of  Pleuro¬ 
nectes.  Dimethylaminoazobenzene  quickly  kills  the  latter,  but 
influences  the  former  favourably.  W.  D.  H. 

Influence  of  Chloroform  on  the  Growth  of  Young  Animals. 

A.  Schapiro  (Proc.  Physiol.  Soc.,  1905,  xxxi — xxxiii ;  J.  Physiol.,  33). 
— Daily  ansesthetisation  with  chloroform  retards  the  growth  of  young 
kittens  ;  this  is  compensated  by  accelerated  growth  subsequently. 

W.  D.  H. 

Physical  Conditions  of  Colloids.  V.  The  Electrical  Charge 
of  Proteids.  Wolfgang  Pauli  (Beitr.  chem.  Physiol.  Path.,  1906,  7, 
531 — 547). — The  experiments  wei’e  made  with  serum  freed  as  far  as 
possible  from  electrolytes  by  dialysis,  or  with  the  proteids  separated 
from  serum.  Such  serum  shows  no  appreciable  electrical  conductivity. 
If  acid  is  added,  the  proteid  assumes  an  electro-positive  character  and 
is  carried  to  the  cathode  ;  if  alkali  is  added,  the  reverse  occurs  ;  sodium 
chloride  and  other  neutral  salts  have  no  effect  (compare  Hardy,  this 
vol.,  i,  121) ;  acid  or  alkaline  salts  produce  the  same  effect  as  acids  and 
alkalis.  Some  conclusions  are  drawn  from  this  as  to  the  precipitation 
of  proteids  by  various  reagents,  and  the  question  is  mooted  whether 
changes  in  the  electrical  charge  of  proteids  in  the  body  may  explain 
certain  physiological  phenomena  in  connection  with  proteid  chemistry 
and  assimilation,  immunity,  and  histological  reactions.  W.  D.  H. 

Mechanism  of  the  Pylorus.  Walter  B.  Cannon.  Movements 
of  Stomach  and  Intestines.  Waltkr  B.  Cannon  and  F.  T.  Murphy 
(Proc.  Amer.  Physiol.  Soc.,  1905,  xxv,  xxv — xxvi ;  Amer.  J.  Physiol., 
15). — The  theory  that  free  acid  in  the  stomach  is  the  signal  for  the 
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opening  of  the  pylorus  is  confirmed  by  observations  through  a  gastric 
fistula. 

After  intestinal  section  and  suture,  the  pylorus  remains  closed 
against  the  peristaltic  pressure  of  the  stomach,  and  food  does  not  enter 
the  injured  gut  until  the  intestinal  wound  is  cemented.  In  intestinal 
obstruction,  violent  peristalsis  occurs  repeatedly  in  attempts  to  force 
the  contents  against  the  obstacle.  It  is  then  moved  backwards  to  the 
stomach.  Anaesthesia  or  exposure  of  the  intestines  to  the  air  has 
little  or  no  effect,  but  handling,  even  gently,  inhibits  movements  for 
hours.  The  actual  movements  were  studied  as  in  previous  work  by 
observation  with  X-rays,  the  food  being  mixed  with  bismuth  sub¬ 
nitrate.  W.  D.  H. 

Trypsinogen  and  Enterokinase.  J.  Molyneux  Hamill  ( J . 
Physiol.,  1906,  33,  476 — 478). — Trypsinogen  and  enterokinase  are 
not  specific  for  each  animal,  but  are  always  the  same  definite  chemical 
individuals  although  they  occur  in  widely  separated  classes  of  the 
animal  kingdom.  Enterokinase  from  any  animal  is  able  to  activate 
the  trypsinogen  of  any  animal,  so  far  as  has  yet  been  investigated. 

W.  D.  H. 

Absorption  of  Proteids  from  the  Intestine.  E.  PjRovan 
Cathcart  and  John  B.  Leathes  (J.  Physiol.,  1906,  33,  462 — 475). — 
No  evidence  of  any  absorption  could  be  obtained  in  loops  of  intestine 
prepared  with  oxygenated  defibrinated  blood.  The  muscular  move¬ 
ments  continue,  but  the  epithelium  of  the  mucous  membrane 
desquamates.  By  examining  the  blood  of  an  animal  at  intervals 
during  absorption  of  proteid  cleavage  products  introduced  into  the 
intestine,  a  small  increase  accounting  for  about  15  per  cent,  of  the 
nitrogen  absorbed  was  found  in  the  amount  of  nitrogenous  material  in 
the  blood  which  is  not  precipitable  by  tannic  acid  ;  a  similar  increase 
occurs  in  the  liver.  A  flow  of  urine  set  up  during  the  operation 
contains  a  considerable  amount  of  nitrogen.  No  increase  in  the 
coagulable  proteids  of  the  blood  was  detected.  The  tendency  of  the 
experiments  is  not  in  favour  of  proteid  synthesis  by  the  intestinal 
epithelium,  although  this  is  not  absolutely  excluded. 

The  amount  of  amino-acid  and  similar  substances  found  at  any 
moment  in  the  blood  should  not  be  taken  as  an  index  of  the  amount  of 
nitrogen  absorbed  in  this  form,  any  more  than  Kiihne  was  right  in 
arguing  from  the  amount  of  amino-acid  in  the  intestine  that  the 
amount  formed  there  is  small  ;  if  formed,  they  are  formed  for 
absorption,  not  for  accumulation  in  the  intestine.  So  with  amino-acids 
in  the  blood,  they  are  not  absorbed  for  storage  in  the  blood,  but  are 
removed  from  the  blood  by  the  tissue  cells  and  dealt  with  there,  being 
either  assimilated  with  protoplasm  or  changed  and  at  last  discharged 
as  waste  material  by  the  kidneys.  W.  D.  H. 

Enzymes  of  the  Embryonic  Alimentary  Canal.  Lafayette  B. 
Mendel  ( Proc .  Amer.  Physiol.  Soc.,  1905,  xiii — xiv ;  Amer.  J.  Physiol., 
15)  . — The  intestines  of  embryo  pigs  were  examined  for  inverting 
ferments.  Maltase  is  universally  present,  lactase  is  present  very  early, 
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whilst  suci’ase  is  absent.  They  do  not  occur  in  other  organs,  such  as 
liver  and  kidney.  In  adult  animals,  sucrase  is  always  present,  but  no 
lactase.  In  the  sucking-pig,  all  three  are  present.  There  are  similar 
differences  in  the  dog.  Lactase  was  not  found  in  the  hen  or  chick,  but 
sucrase  was  present  in  both.  Pepsin  and  rennin  are  absent  from  the 
embryonic  stomach  of  the  pig.  W.  D.  H. 

Protective  Mechanism  of  Intestinal  Worms.  J.  Molyneux 
Hamill  (J.  Physiol.,  1906,  33,  479 — 492). — Intestinal  parasites  resist 
digestion  because  they  contain  an  anti-ferment.  Dastre  and  Stassano 
consider  this  is  anti-kinasic ;  this  would  confirm  Delezenne’s  view  that 
enterokinase  is  not  a  ferment  which  acts  on  trypsinogen,  but  that 
trypsin  plays  the  part  of  an  amboceptor  to  allow  enterokinase  to 
attack  the  proteid  molecule.  The  present  experiments  were  made  with 
an  extract  of  intestinal  worms  added  to  solutions  of  enterokinase,  or 
of  trypsin,  or  of  mixtures  of  the  two.  They  prove  that  the  anti¬ 
substance  is  antitryptic,  not  antikinasic.  W.  D.  H. 

Metabolism  of  the  Nervous  System.  Waldemar  Koch  ( Proc . 
Amer.  Physiol.  Poe.,  1905,xv — xvi;  Amer.J. Physiol. ,15). — Ahypothesis 
is  advanced  that  in  nervous  metabolism  compounds  resembling  poly¬ 
peptides  are  elaborated  from  proteid.  Such  compounds  contain  4  per 
cent,  of  sulphur  in  a  form  which  is  easily  split  off  as  sulphate,  and  is  not 
present  as  cystine  sulphur.  A  change  in  the  state  of  oxidation  of  the 
sulphur  gives  a  clue  to  the  role  played  by  oxygen  in  this  metabolism. 
An  excess  of  easily  available  oxygen  is  necessary  for  the  vitality  of 
nervous  structures,  but  the  yield  of  carbon  dioxide  is  very  low. 

W.  D.  H. 

Influence  of  Normal  Salts  on  the  Staining  and  Fixation  of 
Nervous  Tissues.  Emil  Mayr  ( Beitr .  chem.  Physiol.  Path.,  1906,  7, 
548 — 57 4). — The  longitudinal  fibres  of  the  spinal  cord  are  rapidly  swollen 
and  disintegrated  by  the  action  of  physiological  salt  solution  or  by  a 
corresponding  solution  of  sodium  sulphate.  Distilled  water  has  a 
similar  effect,  and  even  Ringer’s  solution  is  not  harmless.  This  occurs 
most  readily  in  the  posterior  columns,  where,  after  twenty-four  hours’ 
exposure  to  the  salt  solution,  a  neuroglia  network  is  all  that  remains 
intact.  The  fibres  of  the  spinal  nerve  roots  are  not  affected. 
This  is  not  due  to  putrefaction,  nor  markedly  to  autolysis,  although 
the  experiments  do  not  entirely  exclude  ferment  action.  In  regard  to 
temperature,  th<5re  is  close  correspondence  at  certain  critical 
temperatures  between  the  action  of  the  salt  solution  and  the 
coagulation  temperatures  of  the  different  nerve-proteids,  as  described 
by  Halliburton.  The  influence  of  alcohol  and  various  fixatives  on  this 
phenomenon  is  discussed,  as  also  is  their  varying  effect  on  the  staining 
reactions  of  the  Nissl  granules  in  the  light  of  our  knowledge  on  the 
actions  of  ions.  W.  D.  H. 

Distribution  of  Chlorides  in  Nerve  Cells  and  Fibres. 

Archibald  B.  Macallum  and  Miss  M.  JL.  Menten  {Proc.  Roy.  Soc., 
1906,  77 B,  165 — 192). — It  has  been  shown  previously  that  the  well- 
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known  reduction  staining  with  silver  nitrate  so  much  used  in  histology 
is  due  to  the  presence  of  chlorides.  The  transverse  striae  produced  at  the 
nodes  of  Ranvier  in  nerve-fibres,  and  known  as  the  lines  of  Frommann, 
can  be  obtained  at  any  portion  of  the  axis  cylinder  provided  means  are 
taken  to  allow  the  reagent  to  get  at  it.  These  lines  do  not  indicate, 
however,  a  pre-existent  distribution  of  the  chlorides  in  alternating 
layers.  The  same  appearance  can  be  reproduced  in  capillary  tubes 
containing  egg-white  or  gelatin  impregnated  with  potassium 
dichromate  (Boehm,  Liesegang).  Ostwald  explains  this  by  supposing 
that  when  the  critical  concentration  in  the  advancing  solution  is 
reached,  precipitation  begins  and  continues  until  a  stria  is  formed. 
This  brings  the  solution  back  to  the  metastable  condition,  then  another 
development  of  the  labile  condition  obtains,  and  thus  a  new  stria  after 
an  interstriate  zone  is  formed.  As  the  silver  salt  becomes  more  and 
more  dilute,  critical  concentration  is  attained  later  and  later,  and  so 
new  striae  are  separated  by  interstriate  zones  of  increasing  width. 

The  cytoplasm  of  the  nerve  cell  shows  the  same  appearances,  but  less 
intensely ;  this  may  be  due  to  difficulty  of  penetration,  but  it  is  held 
that  probably  the  cell-body  is  poorer  in  chlorides  than  the  axon.  The 
nucleus  is  destitute  of  chlorides. 

The  mixture  of  electrolytes  and  colloids  in  the  nerve-fibre  would  not 
permit  the  ions  carrying  the  electrical  charge  to  travel  unimpeded, 
and  the  change  of  potential  transmitted  would  travel  with  diminished 
velocity.  This  would  bring  into  line  the  nerve  impulse  and  the 
action  current  of  nerve.  It  is  freely  admitted  that  caution  must  be 
exercised  at  present  in  drawing  physiological  conclusions  from 
physical  data,  but  the  following  facts  are  very  suggestive  :  (1)  the 
presence  of  electrolytes  (chloride  or  chlorides)  in  a  concentrated 
degree,  and  uniform  in  distribution ;  (2)  the  maintenance  ot  this 
concentration  through  the  impermeability  of  the  sheaths  of  the  fibres, 
and  (3)  the  high  conductivity  of  the  axon  and  the  occurrence  of 
electrical  phenomena  when  it  is  injured.  VV.  D.  H. 

Chemistry  of  Nerve  Degeneration.  Waldemar  Koch  and 
William  H.  Goodson  ( Amer .  J.  Physiol.,  1906,  15,  272 — 279). — The 
grey  matter  of  the  prefrontal  and  motor  areas  differs  very  little  in 
composition.  The  corpus  callosum,  a  mass  of  white  matter,  contains 
less  water,  less  proteid,  and  more  cerebrins.  The  sciatic  nerve  contains 
more  connective  tissue  and  more  nueleo-proteid.  The  substance  spoken 
of  as  the  sulphur  compound  is  more  abundant  in  nerve  and  white 
matter  than  in  grey  matter. 

In  the  degenerated  tissues  of  general  paralytics,  the  water  is  more 
abundant,  the  nucleo-proteids  are  increased,  but  the  proportion  between 
the  other  constituents  (lecithin,  kephalin,  cerebiin,  &c.)  is  but  little 
altered,  although  their  absolute  amounts  are  much  reduced.  In 
Wallerian  degeneration  experimentally  produced  in  a  dog’s  spinal  cord, 
the  same  condition  was  found.  The  paper  is  illustrated  by  tables  of 
analyses.  W.  D.  H. 

Phrenosine  and  Cerebrone.  Hans  Thierfelder  (Zeit.  physiol. 
C/iem.,  1905,  46,  518 — 522). — Posner  and  Gies  (this  vol.,  ii,  54) 
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consider  that  Thudichum’s  phrenosine  is  identical  with  Thierfelder’s 
cerebrone,  and  that  the  latter  name  ought  to  be  dropped.  The  identity 
of  the  two  substances  is  here  disputed.  Thudichum’s  material  appears 
to  have  been  an  impure  product,  and  so  the  name  cerebrone  should  be 
retained.  W.  D.  H. 

Composition  of  Nasal  Mucous  Membrane.  Bert  Russell  and 
William  J.  Gies  ( Proc .  Amer.  Physiol.  Soo.,  1905,  xxiii—  xxiv ;  Amer. 
J.  Physiol.,  15). — The  nasal  mucous  membrane  of  the  ox  contains  from 
20  to  23  per  cent,  of  solids,  about  1  per  cent,  being  ash.  Enzymes 
are  absent.  The  organic  material  is  mainly  collagen  and  proteid 
including  nucleo-proteid.  No  mucoid  is  found.  The  relation  between 
composition  and  secretion  has  yet  to  be  studied.  W.  D.  H. 

Oxidation  in  Tissues  in  the  Presence  of  Ferric  Salts. 
Fr.  Battelli  and  Mile.  L.  Stern  ( Compt .  rend.,  1906, 142,  175 — 177). 
— In  extracts  of  muscle,  on  the  addition  of  a  ferric  salt,  lactic  acid  is 
oxidised  vigorously  with  the  formation  of  carbon  dioxide.  This  is  con¬ 
sidered  to  be  due  to  the  combined  action  of  the  iron  salt  and  hydrogen 
peroxide.  In  the  body,  the  iron  salt  is  represented  by  anticatalase. 
The  same  is  true  for  extracts  of  other  tissues.  It  is  assumed  that  in 
the  tissues  a  substance  is  present  termed  “  peroxydogen,”  which 
liberates  hydrogen  peroxide  in  the  presence  of  oxygen.  This  substance 
disappears  soon  after  death,  is  destroyed  by  acid,  and  preserved  by 
alkali.  In  the  body,  nitrogen  is  not  completely  burnt,  but  the  chief 
end-product  is  urea  ;  the  method  employed  does  not  oxidise  urea, 
and  so  a  further  analogy  is  drawn  between  oxidation  so  produced 
and  that  which  occurs  in  the  body.  W.  D.  H. 

The  Suprarenal  Capsules  in  Cases  of  Nervous  and  other 
Diseases.  By  Frederick  W.  Mott  and  William  D.  Halliburton 
{Proc.  Physiol.  Poe.,  1906,  iii— iv ;  J.  Physiol.,  34). — At  the  autopsies 
performed  on  cases  which  died  in  the  London  County  Asylums  it  was 
frequently  noticed  that  the  suprarenal  capsules  were  atrophied  or 
disintegrated.  Knowing  the  close  relationship  between  the  nervous 
system  and  the  suprarenal  medulla,  from  the  embryological  point  of 
view,  it  did  not  appear  on  a  priori  grounds  impossible  that  there  might 
be  a  similar  connection  between  nervous  disease  and  suprarenal 
atrophy.  The  suprarenals  in  over  seventy  successive  cases  were 
examined  ;  a  small  portion  of  each  was  reserved  for  microscopic  study  ; 
Yulpian’s  colour  reaction  with  ferric  chloride  was  applied  to  another 
portion,  and  the  intensity  of  the  result  noted.  The  remainder  was 
rapidly  dried  in  a  vacuum,  and  extracts  of  the  dried  powder  were 
examined  physiologically  for  adrenaline. 

The  glands  were  atrophied,  degenerated,  or  disintegrated  in  about 
half  of  the  specimens,  and  in  these  adrenaline  was  either  absent  or 
present  only  in  traces.  But  no  connection  could  be  traced  between 
such  a  condition  and  the  original  nervous  or  mental  disease  for  which 
the  patient  had  been  admitted  to  the  asylum.  Suprarenal  atrophy 
appears,  however,  to  be  related  to  the  secondary  diseases  from  which 
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the  patient  ultimately  died.  In  the  majority  of  cases  where  it  occurred, 
the  patients  had  suffered  from  chronic  diseases.  Such  diseases,  as  is 
well  known,  affect  injuriously  the  secreting  mechanism  of  the  whole 
body,  and  the  suprarenal  apparently  shares  in  this  depression.  Acute 
diseases,  on  the  other  hand,  do  not  appear  to  produce  these  effects  so 
markedly  unless  they  are  very  intense.  The  observations  suggest  the 
possibility  that  the  fatal  termination  of  chronic  diseases  may  be 
accelerated  by  the  lack  of  suprarenal  secretion,  and  consequent 
circulatory  depression.  W.  D.  H. 

Coagulation  of  the  Swimming  Plate  and  Contractility. 
Ralph  S.  Lillie  (Proc.  Amer.  Physiol.  Soo.,  1905,  xii ;  Amer.  J.  Physiol., 
15). — The  swimming  plate  of  Eucharis  loibata  beats  normally  3  to  6 
times  per  second.  In  a  solution  of  alkaline  sodium  chloride  it  becomes 
much  faster,  and  the  colloids  become  opaque  and  coagulate,  movement 
ceasing  within  half  a  minute.  This  is  explained  by  the  hypothesis 
that  partial  coagulation  accompanies  the  normal  beat,  and  repair  during 
the  relaxation.  If  the  rate  increases,  the  time  for  recovery  is  lessened, 
and  so  the  colloids  progressively  coagulate.  W.  D.  H. 

The  Chromogen  of  so-called  Scatole-red.  Louis  C.  Maillard 
(Zeit.  physiol .  Chem.,  1905,  46,  515 — 517.  Compare  Abstr.,  1905,  ii, 
271). — Polemical.  The  author  reaffirms  the  views  stated  previously. 

W.  D.  H. 

Galvanotropism  of  Volvox.  Oliver  P.  Terry  (Amer.  J.  Physiol., 
1906,  15,  235 — 243). — The  galvanotropism  of  Volvox  depends  on  its 
state  of  chlorophyll  metabolism  ;  normally  Volvox  goes  to  the  cathode. 
If  kept  in  the  dark  for  two  or  three  days,  it  goes  to  the  anode.  This 
is  reversed  on  exposure  to  light.  Blue  light  has  little  or  no  effect.  Red 
light  stimulates  assimilation  and  affects  the  organisms  like  sunlight. 

W.  D.  H. 

Gain  and  Loss  of  Fixed  Alkali  in  the  Body ;  Estimation  of 
Organic  Acids  in  Urine,  with  Reference  to  Diabetes.  Edward  S. 
Edie  and  Edward  Whitley  (Bio-chem.  J.,  1906,  1,  11 — 27). — 
Methods  are  described  for  estimating  in  the  urine  the  output  of  fixed 
alkali,  fixed  acid,  and  organic  acid  from  the  body.  The  total  output  of 
oiganic  acid  is  important  in  diabetes.  Administration  of  alkali 
decreases  the  amount  of  ammonia,  but  increases  that  of  organic  acids 
Just  as  in  acid  poisoning  the  body  protects  itself  by  ammonia- formation 
from  urea,  so  in  alkali  poisoning  there  is  a  similar  protection  in  the 
increased  amount  of  organic  acid  formed  from  carbohydrate. 

W.  D.  H. 

Equilibrium  in  Solutions  of  Phosphates.  Lawrence  J. 
Henderson  (Amer.  J.  Physiol.,  1906,  15,  257 — 271). — The  acidity  of 
urine  which  can  be  estimated  by  titration  varies  with  the  temperature, 
partly  because  of  variations  in  the  ionisation  of  water.  Neglect  of  this 
factor  may  produce  an  error  of  5  per  cent.  The  hydrogen  ionisation  of 
serum  corresponds  to  that  of  solutions  in  which  the  ratio  of  Na2HP04 
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and  NaH2P04  varies  between  6  :  4  and  1  :  0.  Within  this  range,  varia¬ 
tion  is  harmless  to  protoplasm  ;  this  is  a  protective  mechanism  whereby 
large  amounts  of  acid  or  alkali  may  be  immediately  neutralised  and 
the  hydrogen  ionisation  preserved  within  normal  limits.  The  re¬ 
action  Na2IiP04  +  H2C03  =  ]SraII2P04  +  NaHC03  is  a  balanced  one,  and 
even  in  solutions  less  acid  than  monosodium  phosphate,  sodium 
hydrogen  carbonate  cannot  exist.  Both  the  determinations  of  hydrogen 
ionisation  in  urine  and  in  phosphate  solutions  and  their  behaviour  to 
methyl-orange  indicate  that  urine  contains  a  mixture  of  mono-  and  di- 
hvdrogen  phosphates.  W.  D.  H. 

Organic  Phosphorus  in  Urine.  Douglas  Symmers  (/.  Path,. 
Bad.,  1905,  10,  427 — 430.  Compare  Abstr.,  1905,  ii,  102). — An 
increase  in  excretion  of  organic  phosphorus  occurred  intermittently  in 
a  case  of  typhoid  fever.  In  a  case  of  extensive  organic  disease  of  the 
central  nervous  system,  the  organic  phosphorus  excretion  rose  and  fell 
intermittently  but  the  output  was  not  markedly  increased.  The  data 
are  admittedly  too  few  yet  for  definite  conclusions  to  be  drawn. 

W.  D.  H. 

Salt  Glycosuria.  Frank  P.  Underhill  and  Oliver  E.  Closson 
( Proc .  Amer.  Physiol.  Soc.,  1905,  xx — xxi ;  Amer.  J.  Physiol.,  15). — 
When  sodium  chloride  is  injected  intravenously  in  rabbits,  polyuria  and 
glycosuria  occur,  probably  as  a  result  of  increased  permeability  of  the 
kidney.  This  may  be  decreased  by  adding  calcium  chloride.  The  blood 
contains  less  sugar  than  normal  in  the  former,  and  more  in  the  latter 
case.  This  points  to  a  glycosuria  of  renal  origin.  Injection  of  sodium 
chloride  into  the  cerebral  circulation,  or  of  magnesium  sulphate  into  the 
ear  vein,  produces  glycosuria  but  no  polyuria.  In  these  cases,  the 
dyspnoea  produced  explains  the  condition.  W.  D.  II. 

Excretion  of  Creatinine  in  Man.  C.  J.  C.  van  IIoogeniiuyze 
and  H.  Verploegii  {Zeit.  physiol.  Ghem.,  1905,  46,  415 — 471). — A 
more  detailed  account  of  experiments  previously  published  (this  vol.,  ii, 
40),  showing  that  muscular  work  on  ordinary  diet  leaves  the  creatinine 
excretion  unaltered  (see  Folin,  Abstr.,  1905,  ii,  183,  268). 

W.  D.  H. 

Treatment  of  Diabetes  by  Extract  of  Duodenum.  Benjamin 
Moore,  Edward  S.  Edie,  and  John  H.  Abram  ( Bio-chem .  J.,  1906, 
1,  28 — 38). — A  neutralised  acid  extract  of  duodenum  given  by  the 
mouth  alleviates  the  diabetic  condition  in  young  patients.  The 
extract  is  believed  to  stimulate  the  pancreas  to  form  the  internal 
secretion  which  normally  regulates  carbohydrate  metabolism.  At 
present,  the  number  of  cases  is  too  small  for  positive  conclusions  to 
be  drawn.  W.  D.  H. 

Pancreatic  Diabetes.  Oskar  Minkowskt  ( PfliigePs  Archiv,  1906, 
111,  13 — 60).  Eduard  Pflucer  {Ibid.,  61 — 93). — A  distinctly  polemical 
discussion  on  questions  raised  by  Pfluger’s  recent  work  and  criticisms. 
The  points  principally  at  issue  are  whether  partial  extirpation  of  the 
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pancreas  will  produce  a  diabetic  condition,  whether  the  explanation  of 
the  diabetes  is  a  nervous  disturbance  or  due  to  interference  with  the 
internal  secretion  of  the  pancreas,  and  whether  the  sugar  originates 
from  proteid  or  from  fat.  W.  D.  H. 

The  Toxin  of  Dysentery.  H.  Ludke  ( J .  Path.  Bad.,  1905,  10, 
328 — 333). — A  method  of  obtaining  the  toxin  from  the  bacilli  of 
dysentery  is  described.  Some  of  the  results  brought  forward  differ 
from  those  of  previous  observers.  W.  D.  H. 

Lactase  and  Sugar  Excretion  in  Infants  with  Gastric 
Diseases.  Leo  Langstein  and  Franz  Steinitz  ( Beitr .  diem. 
Physiol.  Path.,  1906,  7,  575 — 589). — In  suckling  infants  with  severe 
gastric  disturbance,  only  a  part  of  the  lactose  given  is  resolved  by 
lactase  into  dextrose  and  galactose.  These  products  are  either  burnt 
in  the  body,  or  in  the  case  of  galactose,  especially  if  oxidative  processes 
are  not  efficient,  excreted  in  the  urine.  A  second  part  of  the  lactose 
administered  is  absorbed  as  such,  and  leads  to  lactosuria.  The  remain¬ 
ing  and  largest  portion  is  never  absorbed  at  all,  but  undergoes  fer¬ 
mentative  changes  in  the  intestine.  W.  1).  H. 

The  Changes  in  Blood-forming  Organs  in  Typhus  Fever. 

Andrew  Love  ( J '.  Path.  Bad.,  1905,  10,  405 — 417). — In  this  disease, 
the  bone  marrow  is  the  seat  of  a  well-marked  neutrophile  reaction, 
and  the  chief  seat  of  formation  of  polymorpho-nuclear  neutrophile 
corpuscles.  The  spleen  acts  as  a  scavenger,  and  its  main  function  is 
phagocytosis.  The  lymphatic  glands  are  normal.  W.  D.  H. 

Physical  and  Chemical  Properties  of  Solutions  of  Chloro¬ 
form  and  other  Anaesthetics.  Chemistry  of  Anaesthesia.  II. 

Benjamin  Moore  and  Herbert  E.  Boaf  ( Proc .  Roy.  Soc.,  1906,  77  B, 
86 — 102.  Compare  Abstr.,  1904,  ii,  501). — Confirmation  is  given  to 
the  theory  that  chloroform  and  other  aneesthetics  form  unstable  com¬ 
pounds  with  proteids  and  produce  their  effects  by  thus  interfering 
with  the  chemical  activities  of  protoplasm.  The  solubility  of  the 
anaesthetics  is  greater  in  serum  than  in  water;  beyond  a  certain  con¬ 
centration,  which  is  definite  for  each  anaesthetic,  precipitation  of  the 
compound  with  proteid  occurs.  The  vapour  pressure  is  always  higher 
in  an  aqueous  solution  than  in  solutions  which  contain  proteid.  Deter¬ 
minations  of  freezing  points  and  electrical  conductivity  support  the 
main  contention  of  the  paper.  When  the  lipoids  extracted  from  serum 
or  tissues  by  ether  are  made  into  an  emulsion  with  normal  saline  solu¬ 
tion,  many  of  them  take  the  form  of  bi-concave  discs.  Such  emulsions 
are  very  permanent,  but  separate  on  the  addition  of  anaesthetics  or 
neutral  salts  in  similar  fashion  to  colloidal  solutions.  W.  D.  H. 

Physiological  Properties  of  West  African  Boxwood.  R.  J. 

Harvey  Gibson  ( Biochem .  J.,  1906,  1,  39 — 53). — An  alkaloid  is 
present  in  West  Indian  boxwood  which  is  shown  to  be  a  cardiac  poison 
by  experiments  on  the  excised  cat’s  heart ;  the  effect  is  cumulative. 
In  workmen  employing  this  wood,  the  poison  is  evidently  dissolved  by 
the  moisture  on  their  perspiring  hands,  and  is  absorbed,  leading  to 
serious  cardiac  symptoms.  W.  D.  H. 
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^-Ethoxyphenylcamphorylimide  (Camphenal)  as  an  Anti¬ 
pyretic.  Elijah  M.  Houghton  ( Proc .  Amer.  Physiol.  Soc.,  1905, 
xxvi — xxvii ;  Amer.  J.  Physiol.,  15). — This  substance  differs  from 
acetylphenetidine  in  that  an  acetyl  is  replaced  by  a  camphoryl  group. 
In  animals,  it  has  no  action  as  an  antipyretic.  W.  D.  H. 

Hordenine,  its  Degree  of  Toxicity,  Symptoms  of  Intoxi¬ 
cation.  Lucien  Camus  ( Compt .  rend.,  1906,142,  110 — 113). — Hor¬ 
denine  sulphate  is  only  slightly  toxic.  It  causes  death  by  arresting 
respiration.  Recovery  from  large  doses  is  very  rapid  and  the  weight 
of  the  animal  is  not  appreciably  affected  during  the  days  following 
recovery.  N.  H.  J.  M. 

Toxicity  of  Strychnine,  Morphine,  and  Quinine  to  Para- 
mcecium.  Orville  H.  Brown  (Proc.  Amer.  Physiol.  Soc.,  1905, 
xxiv  ;  Amer.  J.  Physiol.,  15). — -Various  salts  of  the  alkaloids  named 
of  mj  100  concentration  kill  paramoecia  in  times  varying  from  a  few 
seconds  to  two  minutes.  W.  D.  H. 

Pharmacology  of  a  Colloidal  Compound  of  Strychnine. 

Orville  H.  Brown  (Proc.  Amer.  Physiol.  Soc.,  1905,  xxii — xxiii ; 
Amer.  J.  Physiol.,  15). — Fresh  egg-albumin,  hydrogen  peroxide,  and  a 
solution  of  a  strychnine  salt  when  mixed  form  a  gel  in  the  course  of 
a  few  days,  which  no  longer  gives  the  strychnine  tests,  but  when 
injected  into  frogs  it  produces  typical  strychnine  tetanus,  which 
starts  about  five  hours  after  the  injection  instead  of  in  a  few  minutes. 

W.  D.  H. 

Antitoxic  Action  of  Anions.  Ralph  S.  Lillie  (Proc.  Amer. 
Physiol.  Soc.,  1905,  xiii ;  Amer.  J.  Physiol.,  15). — The  destructive 
action  of  the  chlorides  of  calcium,  barium,  and  strontium  on  the 
ciliated  cells  of  the  mussel  is  due  to  the  preponderant  action  of  the 
cation,  and  is  retarded  by  salts  with  strongly  acting  anions.  On  the 
other  hand,  toxicity  due  to  a  preponderance  of  the  anion  (as  in  sodium 
salts)  is  counteracted  by  cations.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Production  of  Methane  in  Biological  Processes.  Y.  Omelian- 
sky  ( Centr .  Baht.  Par.,  1906,  ii,  15,  673 — 687).- — Methane  is  produced 
by  fermentation  from  cellulose,  gum  arabic,  acetic  acid,  egg-albumin, 
glue,  gelatin,  wool,  peptone,  and  very  many  other  substances.  It  is 
probable  that  all  soils  containing  organic  matter  yield  methane. 
Hence  it  is  impossible  to  draw  any  conclusions  as  to  the  nature  of  the 
decomposing  organic  matter  from  the  fact  that  methane  is  one  of  the 
products.  N.  H.  J.  M. 
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Action  of  Living  Microbes  on  a  Solution  of  Azure-blue  in 
Methyl  Alcohol.  F.  Marino  (Ann.  Inst.  Pasteur,  1905,  19, 
816 — 820). — The  preparation  of  a  staining  solution  for  microbes, 
similar  to  Leishman’s,  is  described.  To  an  aqueous  solution  of 
methylene-blue  a  little  sodium  carbonate  is  added  and  the  mixture 
kept  at  60 — 80°  until  it  takes  a  purple  tint,  an  aqueous  solution  of  eosin 
is  then  added,  the  mixture  left  for  some  time,  the  precipitate  collected, 
and  dissolved  in  methyl  alcohol.  The  best  results  are  obtained  when 
two  parts  by  weight  of  the  blue  and  one  of  eosin  are  employed. 
Reasons  are  given  for  supposing  that  the  blue  dye  and  the  eosin  are 
not  in  stable  chemical  combination  in  methyl-alcoholic  solution. 

When  a  little  of  the  staining  solution  is  poured  into  a  tube  contain¬ 
ing  a  culture  of  certain  bacilli  in  bouillon  in  such  a  way  that  it  forms 
a  layer  above  the  latter,  a  rose-coloured  layer,  surmounted  by  a  blue 
layer,  soon  forms  on  the  surface  of  the  culture;  this  effect  is  due  to 
the  reduction  of  the  blue  dye  by  the  bacilli,  so  that  the  rose  colour  of 
the  eosin  alone  appears.  Experiments  with  anthrax  and  other  bacilli 
show  that  the  rapidity  with  which  the  effect  described  is  produced 
does  not  depend  on  the  virulence  of  the  different  bacilli  towards 
animals  ;  it  is  the  more  rapid  the  greater  the  number  of  bacilli,  and  is 
favoured  by  increase  of  temperature  up  to  35°.  It  is  suggested  that 
this  method  might  be  employed  for  the  detection  of  microbes  which 
cannot  be  observed  microscopically,  but  the  results  so  far  obtained  are 
not  conclusive.  G.  S. 

Bacteriological  Examination  of  some  Samples  of  Abnormal 
Milk.  Robert  Burri  and  M.  Duggeli  (Centr.  Baht.  Par.,  1906,  ii, 
15,  709 — 722). — Four  samples  of  milk  were  examined:  (1)  had  an 
odour  of  Limburger  cheese  ;  (2)  an  odour  of  dogs  ;  (3)  had  a  bitter  taste  ; 
and  (4)  a  taste  and  odour  of  Glarner  Schabzieger  cheese.  The  ap¬ 
pearance  and  characters  of  the  organisms  which  produced  the 
peculiarities  referred  to  are  described.  In  the  case  of  the  milk  having 
an  odour  of  dogs,  it  was  found  that  whilst  the  organism  produced  the 
odour  in  peptone  broth  and  some  other  solutions,  it  did  not  have  this 
effect  on  other  samples  of  milk.  It  is  probable,  therefore,  that  the 
original  sample  of  milk  (2)  was  abnormal  from  the  commencement. 

The  organisms  responsible  for  the  changes  in  samples  (1)  and  (3) 
are  very  similar,  and  morphologically  identical,  or  nearly  so.  The 
microbe  of  sample  (4)  is  very  much  like  Escherich’s  Bacterium  lactis 
aerogenes.  1ST.  H.  J.  M. 

Fermentation  of  Guanine.  Celso  Ulpiani  and  Mansaniello 
Cingolani  ( Atti  R.  Accad.  Lincei,  1905,  [v],  14,  ii,  596 — 600). — The 
authors  have  isolated  from  the  excrements  of  pigeons  a  micro¬ 
organism  which  grows  readily  in  a  solution  containing  a  small  propor¬ 
tion  of  inorganic  salts  together  with  guanine,  which  is  decomposed 
yielding  urea,  guanidine,  and  carbon  dioxide  according  to  the 
equation  : 

C5H5ON5  +  2H20  +  40  =  3C02  +  CO(NH2)2  +  NH:C(NH2).2. 

The  organism  belongs  to  the  class  of  coccus-bacteria,  forming 
mostly  rods  which  are  about  2/*  in  length,  with  swollen  and  retractile 
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extremities,  and  are  distinctly  capsuled.  It  also  presents  itself  in  the 
form  of  stout  filaments  6 — 8/t  in  length  and  comprising  three  or  four 
distinct  segments  furnished  with  a  single  capsule.  As  the  culture 
increases  in  age,  these  large  filaments  become  more  abundant  and  the 
phenomena  of  bacteriolysis  are  observed.  The  organism  is  stained  by 
Gram’s  method,  by  magenta  (Ziehl’s  reagent),  which  exhibits  clearly 
the  capsule,  and  by  gentian  violet,  assuming  a  uniform  colouring.  It 
is  very  motile,  the  short  rods  being  endowed  with  a  very  rapid  move¬ 
ment  and  the  larger  filaments  with  a  moderately  rapid  zig-zag  motion. 
The  characteristics  of  the  cultures  on  solid  and  liquid  media  are 
described.  T.  H.  P. 

Oligonitrophilous  and  Mesonitrophilous  Bacteria  in  the 
Soil  of  the  Roman  Gampagna.  R.  Perotti  (Atti  B.  Accad.  Lincei, 
1905,  [v],  14,  ii,  623 — 629). — From  the  soil  about  Rome,  the  author 
has  isolated  two  species  of  Azotobacter,  probably  A.  chroococcum  and 
A.  agilis,  Clostridium  Pasteurianum,  and  certain  pseudomonads. 

T.  H.  P. 

The  Wax  of  Tubercle  Bacilli  in  Relation  to  their  Acid 
Resistance.  W.  T.  Ritchie  (J.  Path.  Bact.,  1905,  10,  334 — 340). — 
Fatty  or  waxy  substance  can  be  demonstrated  by  osmic  acid,  scharlach 
roth,  and  Sudan  III  in  tubercle  bacilli,  in  two  acid-proof  bacilli,  and  in 
certain  bacteria,  such  as  Bacillus  anthracis,  which  are  not  acid-proof. 
More  occurs  in  the  tubercle  bacillus  than  in  bacteria  which  are  not 
acid-proof.  The  power  of  resisting  acid,  but  not  alcohol,  was  restored 
to  a  bacillus  formerly  acid-proof  by  cultivating  it  in  a  fatty  medium. 
The  acid  resistance  is  due  to  a  substance  soluble  in  ether.  Tubercle 
bacilli  are  no  longer  acid-proof  after  treatment  with  boiling  xylene, 
toluene,  and  other  reagents.  W.  D.  H. 

Bacillus  Typhosus  Simulans.  J.  G.  McNaught  (J.  Path.  Bact., 
1905,  10,  380 — 382). — Two  typhoid-like  organisms  are  described  as 
occurring  in  water  not  obviously  polluted.  Distinctions  are  described 
in  the  mode  of  growth  on  media.  W.  D.  H. 

Autodigestion  of  some  Yeast  Species  (Top  Fermentation 
Yeasts,  Distillery  and  Film  Yeasts).  M.  Schenk  ( Ghem . 
Centr.,  1905,  ii,  1812 — 1813  ;  from  Zeit.  Spiritusind.,  28,  397- — 399, 
409 — 410,  416.  Compare  Abstr.,  1905,  ii,  547). — Top  fermentation 
yeast  gives  rise  to  the  following  products  on  autodigestion  :  succinic 
acid,  tyrosine,  leucine,  adenine,  hypoxanthine  in  traces,  glutamic  and 
aspartic  acids,  arginine,  guanidine,  lysine,  and  tetramethylenediamine. 
Distillery  and  film  yeasts  yield,  besides  most  of  these  substances,  lactic 
acid,  uracil,  and  choline,  and  somewhat  more  hypoxanthine,  but  only 
traces  of  glutamic  acid.  Arginine  and  guanidine  are  absent,  either 
because  the  arginine  previously  present  has  been  converted  into  tetra¬ 
methylenediamine  or  owing  to  the  action  of  arginase.  The  products 
from  top  fermentation  and  distillery  yeasts  give  a  marked  tryptophan 
reaction  :  the  film  yeast,  however,  shows  no  such  reaction. 


E.  F.  A. 
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Importance  of  Vegetable  Organisms  for  the  Oxygen  Supply 
of  Water.  W.  Cronheim  ( Bied .  Centr.,  1906,  35,  1 — 5;  from 
Ploner  Forschungsber.,  1904,  276). — Attention  is  drawn  to  the 
importance  of  vegetable  organisms  in  supplying  the  oxygen  required 
by  fishes  and  for  the  purification  of  rivers.  Schimanski  showed  that 
water  which  in  strong  light  contained  18  c.c.  of  oxygen  per  100  c.c. 
contained  only  0'53  c.c.  immediately  after  dark,  and  only  023  c.c.  an 
hour  later.  Water  free  from  organisms  which  contained  only  023  c.c. 
of  oxygen  contained  1'45  c.c.  after  addition  of  Euglena  viridis  and  two 
hours’  exposure  to  light.  N.  II.  J.  M. 

Formation  of  Oxalic.  Acid  by  Aspergillus  Niger.  Carl 
Wehmer  {Centr.  Baht.  Par.,  1906,  ii,  15,  688 — 690). — A  reply  to 
Charpentier  (Abstr.,  1905,  ii,  749.  Compare  Wehmer,  ibid.,  1892, 
230).  N.  II.  J.  M. 

Action  of  Aluminium  Salts  on  Germination.  H.  Micheels 
and  P.  de  Heen  {Bull.  Acad.  roy.  Belg.,  1905,  520 — 523.  Compare 
Abstr.,  1905,  ii,  431). — Jamano  has  shown  that  the  addition  of  small 
quantities  of  ammonium  alum  to  soil  leads  to  an  increased  develop¬ 
ment  in  plants  grown  therein  {Bull.  Coll.  Agr.  Tokyo,  1905,  6, 
429).  This  observation  has  been  extended  by  the  authors  to  the 
germination  of  seeds  (wheat)  in  aqueous  solutions.  Under  these 
conditions  they  find  that  the  addition  of  soluble  aluminium  salts  is 
injurious,  whereas  the  addition  of  alumina  or  kaolin  is  beneficial,  espe¬ 
cially  if  the  solution  in  which  the  seeds  are  germinating  is  traversed 
by  an  electric  current  carried  in  by  aluminium  electrodes  (compare  this 
vol.,  ii,  115).  T.  A.  H. 

Influence  of  Aluminium  Ions  on  Lupin  Seedlings.  H.  D. 

House  and  William  J.  Gies  {Proc.  Amer.  Physiol.  Soc.,  1905,  xix — xx ; 
Amer.  J.  Physiol.,  15). — Little  or  no  effect  on  the  growth  of  seedlings 
is  produced  by  various  aluminium  salts  at  a  concentration  of  m/65536. 
In  concentrations  greater  than  this,  growth  is  usually  inhibited  ;  in 
smaller  concentrations  down  to  m/2097152,  growth  is  usually 
accelerated.  W.  D.  H. 

Action  of  Phosphoric  Acid  on  Higher  Plants  and  a  New 
Nutritive  Solution.  C.  von  der  Crone  {Biecl.  Centr.,  1906,  35, 
30 — 33  ;  from  Inaug.  Biss.  Bonn,  1904,  and  Naturw,  llundsch.,  1905, 
264). — In  water-culture  experiments  with  different  plants,  it  was  found 
that  when  phosphoric  acid  was  absent  the  root  development  was 
retarded,  and  the  roots  were  yellow  when  iron  (as  sulphate)  was 
present,  but  not  in  absence  of  iron.  When  a  phosphate  was  added, 
the  iron  was  precipitated  and  its  injurious  action  prevented  ;  the 
plants  then  suffered  from  chlorosis. 

Good  results  were  obtained  when  ferrous  phosphate  and  tribasic 
calcium  phosphate  were  added  to  the  solution.  With  dibasic  calcium 
phosphate,  the  plants  were  chlorotic  and  the  root  development  more 
restricted. 

The  assumption  that  the  constituents  of  nutritive  liquids  should  all 
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be  in  solution  is  incorrect.  The  solution  recommended  contains,  per 
litre,  potassium  nitrate  (1  gram),  calcium  sulphate,  magnesium  sul¬ 
phate  (each  0*5  gram),  ferrous  phosphate,  and  tertiary  calcium 
phosphate  (each  0‘25  gram).  N.  H.  J.  M. 

Respiration  of  Flowers.  Maige  ( Compt .  rend,..  1906,  142, 
104 — 106). — -In  most  plants  the  intensity  of  respiration,  in  relation  to 
the  fresh  weight  and  the  carbon  dioxide  liberated,  decreases  regularly 
from  the  commencement  to  the  end  of  flowering.  In  a  very  few  cases, 
however,  there  is  an  increase  during  the  development  of  the  flower. 

N.  H.  J.  M. 

Composition  of’  the  Liquids  which  Circulate  in  Plants ; 
Variations  of  the  Nitrogen  in  the  Leaves.  Gustave  Andre 
{Compt.  rend.,  1906,  142,  106 — 108). — Determinations  of  total 
nitrogen,  nitrogen  as  nitrates,  and  phosphoric  acid  were  made  in  the 
expressed  sap  of  the  leaves  of  a  quickly  growing  annual  ( Papaver 
somniferum )  from  June  14  to  July  10,  and  of  Pyrethrum  balsamita 
from  May  3  to  June  30. 

The  total  nitrogen  in  the  sap  of  the  leaves  of  Pyrethrum  diminished 
from  0T03  to  0'068  per  cent.,  whilst  the  phosphoric  acid  increased. 
In  the  case  of  Papaver  there  was  a  slight  increase  in  the  nitrogen, 
whilst  the  phosphoric  acid  was  highest  at  the  second  date  (June  28). 
The  disappearance  of  the  nitrogen  as  nitrates  was  much  more  rapid  in 
the  case  of  Papaver  than  in  Pyrethrum.  N.  H.  J.  M. 

Migration  in  the  Leaves  of  Acer  Negundo.  B.  Schultze  ( Bied . 
Centr.y  1906,  35,  35 — 37 ;  from  Verhandl.  Ges.  deut.  Naturforsch. 
Aerzte,  76,  ii,  175). — The  increase  in  the  weight  of  leaves  under  the 
influence  of  light  is  not  exclusively  due  to  starch  production,  the 
amounts  of  proteids  and  other  substances  being  also  increased. 

Leaves  are  able  to  assimilate  carbon  to  the  end,  whilst  the  power  of 
producing  proteids  gradually  diminishes — so  that  finally  the  leaf 
becomes  poor  in  the  more  readily  soluble  proteids.  At  the  same  time, 
the  tissues  become  thickened,  and  fat  accumulates  owing  to  diminished 
oxidation.  The  leaf  has  now  become  useless  and  falls  off. 

N.  H.  J.  M. 

Examination  of  Aethusa  Cynapium.  Frederick  B.  Power 
and  Frank  Tutin  (J.  Amer.  Chem.  /Soc.,  1905,  27,  1461 — 1476). — This 
investigation  was  made  with  entire  fresh  plants  of  Aethusa  Cynapium 
(fools’  parsley)  collected  near  London  during  J uly  and  August.  The 
material  was  found  to  contain  an  essential  oil  which  has  a  rather 
unpleasant  odour,  is  colourless  when  first  distilled,  but  rapidly  becomes 
dark  brown,  and  is  present  to  the  extent  of  0-015  per  cent,  of  the 
weight  of  the  fresh  plant.  A  mixture  of  resinous  substances  was 
extracted,  equivalent  to  0’8  per  cent,  of  the  weight  of  the  fresh  plant, 
from  which  were  isolated  a  small  quantity  of  pentatriacontane,  melt¬ 
ing  at  74°,  and  a  crystalline  alcohol  which  melts  at  140 — 141°,  has 
[a]D  — 35-7°,  and  is  either  an  isomeride  of  phytosterol  or  a  lower 
homologue.  When  the  resin  was  fused  with  potassium  hydroxide, 
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formic,  butyric,  and  protocatechuic  acids  were  produced.  Other  con¬ 
stituents  of  the  plant  are  dl-mannitol,  i-dextrose,  and  amorphous 
colouring  matter.  A  small  quantity  of  a  volatile  alkaloid  was  isolated 
which  is  present  only  to  the  extent  of  about  0‘0003  per  cent.  The 
physical  and  chemical  properties  of  this  alkaloid  and  its  physiological 
action  indicate  that  it  is  probably  either  coniine  or  a  mixture  of  bases 
such  as  that  yielded  by  Conium  maculatum.  E.  G. 

Carbohydrates  from  Lichens  A.  Ulander  and  Bernhard 
Tollens  ( Ber .,  1906,  39,  401 — 409.  Compare  Muller,  Abstr.,  1905, 
ii,  648). — The  lichens  are  divided  into  the  two  following  groups : 
I.  Group  of  Iceland  Mosses,  including  Cetraria  islandica,  Evernia 
prunastra,  Usnea  barbata,  Cornicularia  aculeata,  and  the  mould 
Bulgaria  inquinans.  Amorphous  compounds  of  the  type  of  lichenin, 
everniin,  and  a  similar  product  from  Usnea  are  obtained  when  these 
lichens  are  boiled  with  water  and  the  extract  precipitated  with 
alcohol.  When  hydrolysed,  these  products  yield  dextrose.  The 
lichens  when  hydrolysed  with  5 — 6  per  cent,  sulphuric  acid,  after 
extraction  with  hot  water,  yield  large  quantities  of  dextrose  and  com¬ 
paratively  little  oJ-mannose  and  <i-galactose. 

II.  Group  of  Beindeer  Mosses,  including  Cladonia  rangiferina, 
Stereocaulon  pascale,  Peltigera  aphtosa.  These  yield  no  amorphous 
products  of  the  type  of  lichenin,  and  the  residues  left  after  extraction 
with  hot  water  are  less  readily  hydrolysed.  The  chief  products  of 
hydrolysis  are  <Z-mannose  and  d-galactose  together  with  small  amounts 
of  dextrose. 

Both  groups  contain  pentosans  and  methylpentosans.  The  residue 
left  after  hydrolysis  consists  essentially  of  cellulose.  J.  J.  S. 

Fruit  Juice  Statistics.  Heinrich  Luhrig,  Adolf  Beythien, 
L.  Waters,  Adolf  Juckenack,  F.  Morschock,  and  A.  and  M. 
Dominikiewicz  (Zeit.  Nahr..  Genussm.,  1905,  10,  713 — 744). — 

Tabulated  results  of  the  analyses  of  numerous  samples  of  fruit  juices 
made  during  the  year  1905  are  given.  The  samples  include  currant, 
cherry,  bilberry,  raspberry,  blackberry,  and  strawberry  juices. 

W.  P.  s. 

Importance  of  Asparagine  and  Lactic  Acid  for  the  Feeding 
of  Non-carnivorous  Animals.  Oscar  Kellner  ( Bied .  Centr.,  1906, 
35,  45 — 48  ;  from  Verhandl.  deut.  Naturforsch.  Aerzte,  76,  ii,  145). — 
The  results  of  experiments  with  sheep  indicated  that  lactic  acid  is 
simply  oxidised  and  produces  only  heat  which  is  not  required.  With 
a  low  proteid  food,  asparagine  indirectly  economises  a  small  amount  of 
proteid.  N.  H.  J.  M. 

Manurial  Experiments  with  Lime.  M.  Hoffmann  (Bied.  Centr., 
1906,  35,  12 — 21 ;  from  Arb.  deut.  Landw.-ges.,  Heft.  106). — The 
results  of  five  years’  experiments  in  different  places  showed  that  as  a 
rule  application  of  lime  is  beneficial. 

As  regards  the  effect  of  lime  on  leguminous  plants,  most  of  the 
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experiments  failed  owing  to  dry  weather.  In  some  cases,  nowever, 
very  marked  results  were  obtained,  even  yellow  lupins  being  benefited 
by  lime  in  conjunction  with  kainite.  N.  H.  J.  M. 
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Calculations  in  Volumetric  Analysis.  Emil  Petersen  (Zeit. 
anal.  Chem.,  1906,  45,  14 — 18). — Formulae  are  given  for  facilitating 
the  calculation  in  volumetric  analysis  when  solutions  only  ap¬ 
proximately  normal  are  at  disposal.  L.  de  K. 

A  New  Indicator.  James  Royle  Woods  (J.  Soc.  Chem.  Ind., 
1905,  24,  1284). — Twenty-three  grams  of  the  compound  produced  by 
combining  1  mol.  of  diazotised  />-nitroaniline  with  1  mol.  of  2-amino- 
a-naphthol-5  :  7-disulphonic  acid  are  boiled  with  5‘5  grams  of  benzalde- 
hyde,  100  grams  of  hydrochloric  acid  (18°  B.),  and  900  grams  of  water 
for  fifteen  minutes.  The  compound  which  crystallises  out  on  cooling 
is  a  very  delicate  indicator  for  acid  and  alkali  titrations.  In  the 
presence  of  acid,  the  compound  is  colourless,  and  in  the  presence  of 
alkali  intensely  orange.  It  is  sensitive  to  carbon  dioxide. 

W.  P.  S. 

Use  of  the  Rotating  Anode  and  Mercury  Cathode  in  Electro¬ 
analysis.  II.  Lily  G.  Kollock  and  Edgar  E.  Smith  (J.  Amer.  Chem. 
Soc.,  1905,  27,  1527 — 1549). — A  lengthy  paper  profusely  illustrated 
with  curves,  but  unsuitable  for  condensation.  . 

Further  experiments  with  the  following  metals  are  communicated  : 
cadmium,  silver,  mercury,  bismuth,  cobalt,  tin,  and  iron,  also  mixtures 
of  the  latter  with  uranium,  aluminium,  thorium,  lanthanum,  praseo¬ 
dymium,  neodymium,  cerium,  and  zirconium. 

When  electrolysing  chlorides,  covering  the  liquid  with  a  layer  of 
toluene  is  recommended.  L.  de  K. 

Use  of  Hydrogen  Peroxide  in  the  Quantitative  Separation 
of  the  Halogens.  Paul  Jannascii  and  Fr.  Zimmermann  ( Ber .,  1906, 
39,  196 — 197). — The  haloid  mixture  is  distilled  from  a  flask  contain¬ 
ing  water  (120—150  c.c.),  glacial  acetic  acid  (15  c.c.),  and  30  per  cent, 
hydrogen  peroxide  (3  c.c.)  and  the  iodine  collected  in  Peligot  tubes 
containing  water,  ammonium  hydroxide,  and  hydrazine  sulphate.  The 
contents  of  the  tubes  are  poured  into  a  beaker,  mixed  with  concen¬ 
trated  nitric  acid  (30 — 40  c.c.),  and  the  iodide  precipitated  as  silver 
iodide.  Chloi'ine  and  bromine  do  not  pass  over  with  the  iodine. 

J.  J.  S. 

A  Modified  Method  for  Standardising  Iodine  Solutions. 
Sigmund  Metzl  (Zeit.  anorg.  Chem.,  1906,  48,  156 — 161). — Iodine 
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solutions  can  be  standardised  with  antimonyl  potassium  tartrate;  the  pure 
crystallised  salt  or  the  anhydrous  salt,  dehydrated  at  100°,  is  dissolved  in 
water  in  the  presence  of  a  little  tartaric  acid,  the  solution  is  rendered 
alkaline  with  sodium  carbonate  in  the  presence  of  phenolphthalein, 
and  carbon  dioxide  passed  in  until  the  red  colour  disappears ;  the 
titration  is  then  carried  out  with  iodine  and  starch  in  the  usual  way. 
Comparison  of  the  results  with  those  obtained  by  estimating  the  iodine 
with  sodium  thiosulphate  standardised  against  potassium  dichromate 
show  that  the  method  is  accurate.  It  is  to  be  recommended  when  the 
iodine  solution  is  to  be  used  for  the  estimation  of  antimony  compounds. 

G.  S. 


Estimation  of  Sulphur  in  Roasted  Zinciferous  Pyrites  and 
similar  Ores.  Georg  Lunge  and  R.  Stierlin  {Ze.it .  angew.  Ghem., 
1906,  19,  21 — 27). — The  Watson-Lunge  method  (roasting  with  sodium 
hydrogen  carbonate  and  titrating  the  excess  of  alkali)  does  not  work 
satisfactorily  with  zinciferous  pyrites.  The  following  modification  of 
the  process  is  recommended. 

3*206  grams  of  the  sample  are  mixed  with  2  grams  of  sodium- 
hydrogen  carbonate  of  known  titre  and  2  grams  of  potassium  chlorate 
and  heated  gradually  to  redness,  but  not  to  fusion,  in  a  covered  nickel 
crucible  for  twenty  minutes.  When  cold,  the  mass  is  extracted  with 
a  solution  of  pure  sodium  chloride  and  the  undecomposed  alkali 
titrated  with  normal  hydrochloric  acid,  using  meihy  1-orange  as 
indicator. 

For  roasted  ores  containing  6  or  more  per  cent,  of  sulphur,  the 
following  mixture  is  recommended  :  1*603  grams  of  sample,  2  grams 
of  sodium-hydrogen  carbonate,  4  grams  of  potassium  chlorate,  and  2 
to  3  grams  of  pure  iron  oxide.  In  the  case  of  unroasted  ores,  0*3206 
gram  of  sample,  2  grams  of  sodium-hydrogen  carbonate,  2  grams  of 
potassium  chlorate,  and  2  grams  of  iron  oxide  are  taken.  L.  de  K. 


Iodometric  Estimation  of  Sulphates.  Max  Scholtz  {Arch. 
Pharm.,  1905,  243,  667 — 672). —  Solutions  of  barium  chloride  and 
potassium  chromate  are  prepared  equivalent  to  W/10  sodium  thio¬ 
sulphate  solution.  The  substance  to  be  examined  is  dissolved  in  water 
in  a  150  (or  125)  c.c.  graduated  flask  and  heated;  50  (or  25)  c.c.  of 
the  barium  solution  are  added  and  the  mixture  is  warmed  for  a  time 
on  the  water-bath.  It  is  then  filtered  through  a  dry  filter  into  a  dry 
vessel.  Of  the  filtrate,  100  c.c.  are  mixed  with  50  (or  25)  c.c.  of  the 
chromate  solution  and  filtered  into  a  dry  vessel.  (In  both  these 
filtrations,  the  small  quantity  which  first  passes  through  the  filter  is 
rejected.)  Of  the  second  filtrate,  100  c.c.  are  mixed  with  10  c.c.  of 
10  per  cent,  aqueous  potassium  iodide  and  10  c.c.  of  15  per  cent, 
hydrochloric  acid,  and  the  iodine  liberated  is  titrated  with  the  thio¬ 
sulphate  solution.  If  a  c.c.  of  this  are  used,  the  weight  of  S04  present 
is  0*0032  (2*25a-25)  [or  0*0032  (1  *5625®  -  6*25)].  In  only  one  of 
four  experiments  did  the  error  exceed  1  per  cent,  of  the  total  amount 
estimated.  C.  F.  B. 
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Assay  of  Sodium  Thiosulphate.  G.  Hubener  ( Chem .  Zeit., 
1906,  30,  58 — 60). — Direct  titration  with  iodine  is  inadmissible  when 
the  sample  contains  sulphite,  as  this  absorbs  twice  as  much  iodine  as 
the  thiosulphate.  By  titrating,  however,  a  certain  volume  of  the 
solution  directly  with  iodine  and  then  also  titrating  the  sulphurous 
acid  expelled  by  boiling  with  dilute  sulphuric  acid,  it  is  possible  by 
calculation  to  get  at  the  true  amount  of  thiosulphate. 

A  mixture  of  thiosulphate,  sulphite,  sulphate,  and  sulphide  is  best 
tested  as  follows  :  an  aliquot  part  of  the  solution  is  digested  with 
cadmium  carbonate,  and  the  cadmium  sulphide  so  obtained  is  oxidised 
with  bromine  dissolved  in  hydrochloric  acid  and  precipitated  with 
barium  chloride.  The  filtrate  is  made  up  to  a  definite  bulk  and 
three  equal  portions  are  pipetted  off.  (1)  Is  titrated  with  iodine.  (2) 
Is  distilled  with  addition  of  sulphuric  acid  in  a  current  of  carbon 
dioxide,  and  the  sulphurous  acid  evolved  is  passed  through  standard 
iodine  solution,  which  is  then  finally  titrated  with  thiosulphate.  From 
the  results,  the  sulphite  and  thiosulphate  are  calculated.  (3)  Is  oxidised 
with  excess  of  iodine  solution  and  precipitated  with  barium  chloride, 
and  after  allowing  for  the  sulphate  yielded  by  the  sulphite,  the  balance 
of  barium  sulphate  is  calculated  into  sodium  sulphate.  For  apparatus 
employed  and  details  of  calculation,  the  original  article  should  be 
consulted.  L.  de  K. 

Reducing  Action  of  Hydrogen.  II.  Estimation  of  Traces 
of  Arsenic  by  the  Marsh -Berzelius  Method,  and  the  “  Insen¬ 
sitiveness  ”  of  Zinc.  Alfred  0.  Chapman  and  Herbert  D.  Law 
(Analyst,  1906,  31,  3 — 16.  Compare  Abstr.,  1905,  ii,  695). — It  is 
shown  that  the  reducing  efficiency  of  hydrogen  obtained  as  the  result 
of  the  interaction  of  metals  and  acids  is  dependent  on  a  number  of 
factors,  both  chemical  and  physical,  and  that  amongst  these  factors 
the  question  of  ‘‘potential”  and  “supertension”  plays  a  very  prom¬ 
inent  and  important  part.  In  the  case  of  the  solution  of  pure 
zinc  in  sulphuric  acid  in  the  presence  of  arsenious  oxide  there  will  be 
still  left  in  solution,  after  the  action  has  been  allowed  to  take  place 
until  as  much  hydrogen  arsenide  has  been  driven  off  as  it  is  possible 
to  obtain,  a  minute  quantity  represented  by  J/asH3*  which  is  propor¬ 
tional  to  the  product  M^.Mu  and  is  influenced  by  the  potential  of 
the  various  active  ions.  In  the  extremely  dilute  solutions  employed, 
the  equation  becomes  3/asH3  ^  A.AsPh*  where  As  represents  the 
amount  of  unreduced  arsenious  oxide  and  K  a  constant  factor. 
Numerous  experiments  are  described  on  the  effect  of  the  addition  of 
various  metals  and  salts  to  the  evolution  part  of  the  Marsh-Berzelius 
apparatus.  W.  P.  S. 

Use  of  Platinum  and  Copper  as  “  Accelerators  ”  in  Marsh’s 
Apparatus.  Zoltan  de  Yamossy  (Bull.  Soc.  chim.,  1906,  [iii],  35, 
24 — 28). — The  author  agrees  with  Mai  and  Hurt  (Abstx\,  1905,  ii,  61) 
that  copper  may  be  used  as  an  “  accelerator  ”  in  Marsh’s  arsenic  test, 
and  points  out  that  Gautier’s  view,  that  when  copper  is  employed  in 
this  way  part  of  the  arsenic  is  converted  into  copper  arsenide  and 
is  lost,  probably  applies  only  to  cases  where  comparatively  large 
quantities  of  arsenic  are  present.  The  results  of  a  number  of  experi- 
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rnents  carried  out  in  a  modified  form  of  Bertrand’s  apparatus  (Abstr., 
1904,  ii,  85)  are  given,  showing  that  although  platinum  is  a  better 
“  accelerator  ”  than  copper  the  latter  gives  quite  as  accurate  results. 

T.  A.  H. 

Occurrence  of  Arsenic  in  Wines.  Harry  D.  Gibbs  and  C.  C. 
James  ( J .  Amer.  Chem.  iSoc.,  1905,  27,  1484 — 1496). — The  authors  have 
investigated  329  samples  of  wine  and  found  arsenic  in  38  samples  ;  the 
largest  quantity  found  was,  however,  only  1  part  in  20,000,000.  Its 
presence  is  probably  due  to  the  use  of  arsenical  sprays  on  the  vines, 
in  the  use  of  impure  sulphur  for  sulphuring  the  wine,  and  it  may  also 
have  been  derived  from  the  lead  shot  used  in  cleaning  the  bottles. 

Fifty  c.c.  or  more  of  wine  are  made  alkaline  with  calcium  hydroxide 
suspended  in  water,  evaporated  to  dryness,  and  gently7  burnt  to  ash. 
The  ash,  which  has  retained  all  the  arsenic,  is  then  tested  by  the 
“  mirror  method  ”  in  a  Marsh  apparatus.  L.  de  K. 

Estimation  of  Carbon  Monoxide  in  Air  by  means  of  Iodine 
Pentoxide.  Albert  Levy  and  Adrien  Pecoul  ( Compt .  rend,.,  1906, 
142,  162.  Compare  Abstr.,  1905,  ii,  203  ;  Jaubert,  this  vol.,  ii,  125). 
— Gautier  has  shown  (Abstr.,  1898,  ii,  640;  1901,  ii,  232  ;  this  vol., 
ii,  125)  that  even  at  35°  the  oxidation  of  acetylene  by  iodine  pentoxide 
is  incomplete,  only  between  0T  and  0'2  of  the  acetylene  being  oxidised 
when  it  is  present  in  the  air  in  the  proportion  of  10  or  20  parts  per 
10,000  volumes.  The  authors  find  that  the  fraction  of  the  acetylene 
oxidised  diminishes  as  the  dilution  increases  and  that  air  containing  1 
part  of  acetylene  in  10,000  volumes  does  not  produce  any  coloration 
in  chloroform  after  passing  over  iodine  pentoxide,  whilst  the  same 
proportion  of  carbon  monoxide  produces  an  intense  coloration. 

M.  A.  W. 

Assay  of  Silver  Coins  in  Bulk.  Copius  Hoitsema  ( Zeit .  anal. 
Chem.,  1906,  45,  1 — 13). — The  well-known  wet  assay  of  silver  may  be 
rendered  still  more  delicate  by  operating  on  a  much  larger  quantity  of 
the  sample  than  usual,  say7  5  grams.  This  necessitates  the  use  of 
larger  Stas  pipettes  for  measuring  the  sodium  chloride  solution.  For 
the  various  precautions  to  be  observed  in  the  weighings,  &c.,  and  for 
a  more  effectual  way  of  getting  trustworthy  average  samples  of  silver 
from  the  coins,  the  original  article  and  illustrations  should  be  con¬ 
sulted.  L.  de  K. 

Estimation  of  Zinc  in  Zinc-aluminium  Alloys.  Richard 
Seligman  and  F.  J.  Willott  (J.  Soc.  Chem.  Ind.,  1905,  24, 
1278 — 1279). — About  0'5  gram  of  the  alloy  is  dissolved  in  25  c.c. 
of  25  per  cent,  sodium  hydroxide  solution.  The  solution  is  then 
diluted  to  a  volume  of  300  c.c.  with  boiling  water  and  the  clear  liquid 
decanted  off  ;  any  residue  is  dissolved  in  hydrochloric  acid,  reprecipi¬ 
tated  with  sodium  hydroxide  in  excess,  filtered,  and  the  filtrate  added 
to  the  main  solution.  Hydrogen  sulphide  is  now  passed  through  the 
latter,  the  stream  of  gas  being  stopped  when  a  skin  begins  to  form  at 
the  point  where  the  bubbles  of  gas  burst,  showing  that  alumina  is 
being  precipitated  with  the  zinc  sulphide.  The  precipitate  is  collected 
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on  a  filter  and  dissolved  in  8  c.e.  of  hydrochloric  acid,  washing  the 
precipitate  being  unnecessary.  The  filter  is,  however,  carefully 
washed  after  dissolving  the  precipitate,  and  the  solution  obtained 
titrated  with  potassium  ferrocyanide  solution  after  the  addition  of 
5  grams  of  ammonium  chloride  and  diluting  to  250  c.c.  with  boiling 
water.  Uranium  nitrate  or  ammonium  molybdate  may  be  used  as 
indicator.  W.  P.  S. 

Volumetric  Estimation  of  Lead  as  Iodate.  L.  Moser  ( Chem . 
Zeit.,  J906,  30,  9 — 10). — The  process,  which  is  particularly  suited  for 
sugar  of  lead,  consists  in  adding  a  known  quantity  of  potassium 
iodate  and  titrating  the  excess  of  iodic  acid  in  a  portion  of  the  filtrate 
with  sodium  thiosulphate  after  adding  potassium  iodide  and  dilute 
sulphuric  acid.  The  difference  in  iodic  acid  represents  the  insoluble 
lead  iodate. 

•  Jf,  before  acidifying  with  sulphuric  acid,  any  iodine  should  be 
liberated,  this  may  be  at  once  titrated,  as  it  represents  the  free  acid  of 
the  sample.  L.  de  K. 

Volumetric  Estimation  of  Lead  as  Iodate.  Erwin  Rupp 
(Chem.  Zeit.,  1906,  30,  37). — A  claim  for  priority  (see  preceding 
abstract).  L.  be  K. 

Estimation  of  Nickel.  H.  Cormimbceuf  (Ann.  Chim.  anal., 
1906,  11,  6 — 8). — The  metal  or  alloy  is  dissolved  in  acid  and  the 
solution  treated  with  hydrogen  sulphide  and  filtered.  The  filtrate  is 
boiled  to  'expel  the  hydrogen  sulphide,  and  any  iron  present  is 
precipitated  by  ammonia.  After  collecting  the  precipitate  of  ferric 
hydroxide  on  a  filter,  it  is  dissolved  in  a  little  hydrochloric  acid,  re¬ 
precipitated  by  ammonia,  and  again  brought  on  to  a  filter.  The 
united  filtrates  and  washings  are  now  tieated  with  a  current  of 
hydrogen  sulphide  and  the  nickel  sulphide  collected  on  a  filter.  During 
the  filtration,  the  filter  must  be  kept  full.  The  precipitate  is  washed 
with  cold  water,  then  with  alcohol,  and  finally  ignited  together  with 
the  filter  in  a  porcelain  crucible.  The  heat  must  not  be  excessive  at 
the  commencement  of  the  ignition,  but  at  the  end  may  be  increased  to 
bright  redness.  The  contents  of  the  crucible  may  be  stirred  during 
the  ignition  in  order  to  facilitate  the  conversion  of  the  sulphide  into 
oxide.  W.  P.  S. 

Use  of  Ammonium  Persulphate  in  the  Estimation  of 
Chromium  in  Steel.  Harry  E.  Walters  (J.  Amer.  Chem.  Soc., 
1905,  27,  1550 — 1553). — 1*25  grams  of  the  sample  are  heated  with 
35  c.c.  of  dilute  sulphuric  acid  (1  : 5),  and  when  all  is  dissolved  the  iron 
and  any  carbonaceous  matter  are  oxidised  by  means  of  ammonium 
persulphate;  the  whole  is  diluted  to  100  c.c.  and  mixed  with  40  c.c. 
of  silver  nitrate  solution  (4  grams  in  1  litre).  Five  to  seven  grams 
of  slightly  moist  ammonium  persulphate  are  now  added  and  the 
mixture  is  heated  to  boiling;  after  boiling  for  another  five  minutes  to 
destroy  the  excess  of  the  reagent,  the  whole  is  allowed  to  cool  and 
made  up  to  500  c.e. 
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Four  hundred  c.c.  of  the  solution  are  now  mixed  with  a  known 
volume  of  ferrous  sulphate  solution  (22'5  grams  of  ferrous  ammonium 
sulphate  and  50  c.c.  sulphuric  acid  in  1  litre),  and  the  excess  of  iron  is 
then  titrated  with  standard  permanganate  (P82  grams  in  1  litre).  The 
number  of  c.c.  used  subtracted  from  the  check  represents  chromium 
and  manganese. 

The  remaining  100  c.c.  are  titrated  with  standard  sodium  arsenite 
until  the  colour  is  bright  yellow.  This  solution  has  been  previously 
checked  with  a  chrome  steel  containing  a  known  percentage  of 
manganese.  The  number  of  c.c.  of  permanganate  used  by  the 
chromium  is  found  by  deducting  from  the  total  the  calculated  number 
of  c.c.  corresponding  with  the  manganese  found  by  the  arsenic  titration. 

L.  de  K. 

Quantitative  Electrolytic  Separation  of  Tin  from  Nickel 
and  Cobalt  and  of  Copper  from  Antimony.  Nicolai  A.  Puschin 
and  14.  M.  Trechzinsky  (J.  Puss.  Phys.  Chem.  Soc.,  1905,  37, 
828 — 833). — Contrary  to  what  would  be  expected  from  theoretical 
considerations,  tin,  cadmium,  and  zinc  can  be  precipitated  electro- 
lytically  from  acid,  and  cobalt  and  nickel  from  neutral  solutions.  On 
the  basis  of  these  results,  the  authors  have  devised  the  following 
method  for  separating  tin  from  nickel  or  cobalt.  To  a  neutral  solution 
of  the  two  metals,  about  3  grams  of  ammonium  oxalate  are  added  for 
every  gram  of  tin  present,  and  about  3  grams  of  oxalic  acid  for  every 
gram  of  nickel  (or  cobalt),  and  15 — 20  grams  per  gram  of  tin. 
Through  the  liquid  containing  the  precipitated  nickel  (or  cobalt) 
oxalate,  a  current  is  kept  passing  at  a  voltage  not  less  than  2 -2  until 
the  whole  of  the  tin  is  deposited,  each  gram  of  tin  requiring  six  to 
seven  ampere-hours.  The  liquid  is  then  heated  with  concentrated 
ammonia  solution  to  dissolve  the  nickel  (or  cobalt)  oxalate  and  the 
nickel  (or  cobalt)  determined  by  Oettel’s  method  (Zeit.  Elektrochvm., 
1894—1895,  1,  192—194). 

On  dissolving  an  alloy  of  copper  and  antimony  in  nitric  acid,  the 
latter  metal  is  precipitated  as  metantimonic  acid,  and  if  the  liquid  is 
diluted  with  water  and  submitted  to  the  action  of  the  electric  current, 
only  the  copper  is  deposited  at  voltages  less  than  2 ’05.  When  all  the 
copper  has  been  removed  from  the  solution,  the  metantimonic  acid  is 
dissolved  in  sodium  sulphite,  sodium  hydroxide  being  then  added  to 
the  solution  thus  obtained  and  the  antimony  estimated  by  Classen’s 
method.  T.  H.  P. 

Gravimetric  Estimation  of  Bismuth  as  Phosphate  and  its 
Separation  from  Cadmium  and  Copper.  L.  Moser  (Zeit.  ancd. 
Chem.,  1906,  45,  19 — 26). — The  solution  of  bismuth  nitrate,  which 
should  not  be  too  strong  and  should  not  contain  much  free  acid,  is 
heated  nearly  to  boiling  and  a  N/5  solution  of  ammonium  phosphate  is 
added  slowly  whilst  stirring  until  a  slight  excess  is  present.  The 
bismuth  phosphate  (BiP04)  is  collected,  washed  with  hot  water,  and 
finally  ignited,  the  filter  being  burnt  separately.  The  results  are  very 
satisfactory. 

In  the  presence  of  moderate  amounts  of  copper  or  cadmium,  the 
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bismuth  solution  is  first  mixed  with  50 — 100  c.c.  of  Nj  10  nitric  acid, 
heated  to  boiling,  and  precipitated  with  ammonium  phosphate  as 
before.  The  clear  liquid  is  carefully  poured  off,  and  the  precipitate  is 
boiled  with  50 — 100  c.c.  of  NJ  10  nitric  acid,  which  completely  removes 
any  co-precipitated  cadmium  or  copper.  A  little  bismuth  phosphate 
which  is  also  dissolved  is,  however,  reprecipitated  completely  by  adding 
10 — 20  c.c.  of  ammonium  phosphate  solution.  L.  de  K. 

Supposed  Sources  of  Error  in  the  Simplified  Method  of 
Elementary  Analysis.  Maximiliano  Dennstedt  (Zeit.  anal.  Chem., 
1906,  45,  26 — 31.  Compare  Abstr.,  1903,  ii,  103  ;  1905,  ii,  202,  651). 
— A  reply  to  the  criticisms  of  Hermann  (Abstr.,  1905,  ii,  767). 

L.  de  K. 

New  Method  for  the  Elementary  Analysis  of  Organic  Com¬ 
pounds.  Oreste  Carrasco  (Atti  R.  Accad.  Lined,  1905,  [v],  14,  ii, 
608 — 612). — The  method  devised  by  the  author  admits  of  the  com¬ 
bustion  of  an  organic  substance,  including  the  weighings,  being 
completed  in  an  hour.  The  apparatus,  for  the  details  and  sketch  of 
which  the  original  paper  must  be  consulted,  consists  of  a  piece  of 
combustion  tubing  20  cm.  long  and  2  cm.  in  external  diameter,  one 
end  of  which  is  sealed  and  blown  out  so  as  to  form  a  slight 
bulb.  The  other  end  of  this  combustion  tube  is  closed  by  a  double- 
bored  cork,  through  which  pass  :  (1)  a  piece  of  infusible  glass  tubing 
about  23  cm.  long  and  5  mm.  in  outside  width,  reaching  nearly  to  the 
bulb  of  the  combustion  tube  ;  this  inner  tube  is  surrounded  at  its 
upper  part  by  a  piece  of  platinum  foil  furnished  with  a  small  hook,  to 
which  is  attached  the  end  of  a  platinum  iridium  wire  0'2  mm.  thick 
wound  round  the  exterior  of  the  inner  tube  and  attached  by  a  hook  to 
a  straight  platinum  wire  T5 — 2  mm.  thick,  passing  up  through  the 
interior  of  the  tube ;  (2)  a  short  piece  of  glass  tubing  sealed  at  the 
lower  end,  just  above  which  is  a  lateral  opening,  and  bent  at  the  upper 
end  to  allow  of  the  products  of  combustion  being  conducted  to  the 
absorption  apparatus.  Powdered  copper  oxide  is  placed  in  the  bulb  of 
the  combustion  tube  and,  after  the  inner  tube  has  been  placed  in 
position,  a  current  of  3  amperes  at  a  voltage  of  20  is  pissed  through 
the  platinum  wire  spiral  and  the  copper  oxide  is  heated  by  means  of  a 
small  Bunsen  burner.  After  about  three  minutes,  the  heating  is 
interrupted  and  a  current  of  oxygen  passed  through  the  combustion 
tube  by  way  of  the  inner  tube.  When  the  tube  is  cool  and  the 
absorption  apparatus  arranged  in  position,  the  weighed  substance  to 
be  analysed  is  dropped  on  to  the  copper  oxide,  with  which  it  is  mixed 
by  shaking.  The  tube  is  then  heated  as  before,  a  moderately  rapid 
stream  of  oxygen  being  maintained.  With  a  difficultly  volatile  com¬ 
pound,  the  copper  oxide  must  be  cautiously  heated  from  time  to  time. 

The  method  gives  good  results  and  can  be  applied  to  compounds 
containing  ammoniacal  nitrogen.  If  the  substance  contains  the  nitro- 
group,  the  products  of  combustion  must  be  passed  through  a  U-tube 
filled  with  lead  peroxide  heated  at  160- — -180°  before  they  traverse  the 
absorption  apparatus.  T.  H.  P. 
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New  Method  for  estimating  the  Carbon  and  Hydrogen  in 
Organic  Substances  by  means  of  Electrical  Incandescence. 

Oreste  Carrasco  and  Giuseppe  Plancher  ( Atti  R.  Accad.  Lincei, 
1905,  [v],  14,  ii,  613 — 618). — The  authors  describe  an  apparatus  and 
method  differing  only  in  certain  details  from  that  described  in  the 
preceding  abstract.  T.  H.  P. 

Some  Uses  of  Carbon  Tetrachloride  in  the  Laboratory. 

Edmund  Graefe  ( Chem .  Rev.  Fett.  Harz.-Ind.,  1906,  13,  30 — 32). — 
Carbon  tetrachloride  is  particularly  suitable  as  a  solvent  for  paraffin 
in  the  estimation  of  the  iodine  number  of  the  latter.  Owing  to  the 
greater  solubility  of  paraffin  in  carbon  tetrachloride,  there  is  no 
danger  of  the  paraffin  being  precipitated  on  the  addition  of  the  alcoholic 
reagents,  as  is  very  often  the  case  when  chloroform  is  used  as  a 
solvent.  Hard  paraffin  can  also  be  precipitated  fractionally  from  its 
solution  in  carbon  tetrachloride  by  the  addition  of  alcohol,  and  the 
presence  of  small  quantities  of  paraffin  with  a  higher  melting  point  in 
an  apparently  homogeneous  product  can  thus  be  detected. 

W.  P.  S. 

Behaviour  of  Gaseous  Hydrocarbons  towards  Magnesium 
at  a  Red  Heat.  Alexander  P.  Lidoff  and  M.  I.  Kusnezoff  (J. 
Russ.  Phys.  Chem.  Soc.,  1905,  37,  940 — 943).  —  On  passing  methane, 
ethane,  ethylene,  or  acetylene  over  magnesium  heated  to  redness, 
practically  the  whole  of  the  carbon  of  the  hydrocarbon  is  absorbed  by 
the  heated  metal,  whilst  the  hydrogen  passes  on.  On  the  basis  of 
these  results,  the  authors  suggest  a  process  for  investigating  furnace 
gases.  These  gases  contain  carbon  dioxide,  carbonic  oxide,  oxygen, 
hydrocarbons,  hydrogen,  and  nitrogen,  and,  by  the  ordinary  methods 
of  analysis,  a  residue  is  obtained  consisting  of  the  hydrocarbons, 
hydrogen,  and  nitrogen.  If  this  residue  is  heated  with  magnesium, 
the  gas  remaining  consists  of  the  total  hydrogen,  whilst  the  increase 
in  weight  of  magnesium  represents  the  carbon  and  nitrogen.  The 
latter  can  easily  be  determined  by  Kjeldahl’s  method  after  absorption 
by  the  magnesium.  T.  H.  P. 

Estimation  of  Naphthalene  in  Coal  Gas.  C.  J.  Dickenson- 
Gair  ( J .  Fog.  Chem.  Ind.,  1905,  24,  1279 — 1280). — A  measured 
volume  of  the  gas,  usually  from  3  to  6  cb.  ft.,  is  passed  at  the  rate  of 
1  cb.  ft.  per  hour  through  two  Woulfe’s  bottles,  each  containing 
about  175  c.c.  of  acetic  acid  of  sp.  gr.  1‘044,  and  then  through  a  small 
Woulfe’s  bottle  containing  150  c.c.  of  concentrated  picric  acid 
solution.  If  the  gas  contains  ammonia,  it  must  be  passed  through  a 
wash-bottle  containing  hot  oxalic  acid  solution  before  entering  the 
Woulfe’s  bottles.  At  the  end  of  the  experiment,  the  acetic  acid  and 
the  picric  acid  from  the  bottles  are  mixed  in  a  flask  and  about  500  c.c. 
of  concentrated  picric  acid  solution  are  added.  The  naphthalene 
picrate  which  separates  is  collected  on  a  filter,  dried  in  a  warm  room, 
and  weighed.  The  method  is  shown  to  be  trustworthy  and  the  results 
obtained  agree  with  those  found  by  Colman  and  Smith’s  method 
(Abstr.,  1900,  ii,  372).  W.  P.  S. 
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Estimation  of  Small  Quantities  of  Chloroform ;  its  Estima¬ 
tion  :  I  in  Air,  II  in  Blood  or  in  an  Aqueous  Liquid.  Maurice 
Nicloux  ( Compt .  rend.,  1906,  142,  163 — 165). — Small  quantities  of 
chloroform  (0T  to  0D04  gram)  can  be  estimated  by  heating  for  one 
hour  in  a  reflux  apparatus  60  c.c.  of  alcohol  containing  the  chloroform, 
with  10  c.c.  of  a  10  per  cent,  alcoholic  solution  of  potassium  hydroxide, 
adding  15  c.c.  of  water  to  the  cooled  liquid,  neutralising  in  the 
presence  of  phenol phthalein,  and  titrating  the  chlorine  with  27/20 
silver  nitrate  solution.  The  results  show  a  constant  error  of  1*5  to 
2  per  cent,  (compare  Saint-Martin,  Abstr.,  1888,  570).  The  method 
can  be  applied  (1)  to  the  estimation  of  the  amount  of  chloroform  in  air 
by  first  absorbing  the  chloroform  in  alcohol  contained  in  a  series  of 
bulbs  through  which  the  air  is  aspirated.  (2)  To  the  estimation 
of  the  chloroform  in  blood  or  in  any  other  aqueous  liquid  by  adding 
to  the  suspected  liquid  five  times  its  volume  of  alcohol  containing 
0*25  gram  of  tartaric  acid,  and  distilling  one-third  of  the  total 
liquid  into  10  c.c.  of  alcohol,  which  is  then  treated  as  above. 

M.  A.  W. 

ErgOBterol.  D.  Ottolenghi  (Atti  R.  Accad.  Lincei,  1905,  [v],  14, 
ii,  697 — 705). — As  obtained  by  Bomer’s  method  (Abstr.,  1899,  ii,  191) 
from  the  fat  of  rye,  ergosterol  contains  a  small  amount  of  a  product 
which  forms  small,  white  flocks  melting  at  60 — 61°  and  is  non-saponifi- 
able,  but  the  nature  of  which  is  unknown.  The  ergosterol  prepared  by 
the  author  possesses  the  properties  given  by  Tanret  (Abstr.,  1889, 
407).  Analysis  of  ergosterol  gives  numbers  corresponding  with  the 
formula  C24H40O  +  H20  or  possibly  C25H420  +  H20,  and  this  result  is 
confirmed  by  the  cryoscopic  behaviour  of  its  acetyl  derivative  in 
benzene  solution  ;  it  must  hence  be  regarded  as  a  lower  homologue  of 
cholesterol.  It  has  [a]D  -  89'5°  at  15°. 

The  following  reactions  are  given  as  characteristic  of  the  choles- 
terols :  (1)  if  a  concentrated  chloroform  solution  of  ergosterol  is 
shaken  with  an  equal  volume  of  concentrated  sulphuric  acid,  after 
some  time  the  liquid  separates  into  an  upper  layer,  which  contains  the 
chloroform  and  has  a  yellow  colour  with  a  faint  rose  tint,  and  a  lower 
layer,  which  has  an  intense  yellowish-brown  colour  and  a  green 
fluorescence.  Under  the  same  conditions  cholesterol  gives  a  blood-red 
coloration  to  the  chloroform,  and,  of  the  phytosterols,  some  behave  like 
cholesterol  whilst  others  yield  a  bluish-red  or  violet  coloration.  (2) 
If  the  chloroform  solution  of  ergosterol  is  shaken  with  only  one-half 
its  volume  of  concentrated  sulphuric  acid,  the  chloroform  becomes  pale 
red  and  the  sulphuric  acid  wine-red  ;  on  addition  of  two  drops  of  acetic 
anhydride,  the  chloroform  changes  to  a  reddish-violet  colour.  With 
cholesterol,  after  the  addition  of  acetic  anhydride,  the  chloroform  is 
coloured  carmine  and  the  sulphuric  acid  blood-red.  (3)  On  adding 
dilute  sulphuric  acid  drop  by  drop  to  a  solution  of  ergosterol  or 
cholesterol  in  acetic  anhydride,  the  liquid  becomes  coloured  at  first  red, 
but  changes  rapidly  to  violet  and  finally  to  green.  (4)  If  excess  of 
acetyl  chloride  and  a  fragment  of  zinc  chloride  are  added  to  an  acetic 
anhydride  solution  of  ergosterol,  the  liquid  is  immediately  coloured 
red,  then  pale  green,  and  finally  yellowish-brown  with  a  yellowish- 
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green  fluorescence.  In  the  cold,  cholesterol  does  not  give  this  reaction, 
but  on  heating  it  gives  a  coloration  similar  to  that  of  eosin.  (5)  If 
to  an  absolute  alcoholic  solution  of  ergosterol,  or  of  one  of  the 
cholesterols  or  phytosterols,  a  few  drops  of  3-methylfurfuraldehyde 
and  an  equal  volume  of  concentrated  sulphuric  acid  are  added,  a  red 
ring  is  formed  at  the  surface  of  separation  of  the  two  liquids.  If  the 
liquid  is  shaken  and  cooled,  it  all  turns  red  and  exhibits  a  well-defined 
absorption  band  in  the  bluish-green  part  of  the  spectrum.  (6)  On  add¬ 
ing  to  10  drops  of  trichloroacetic  acid  solution  (9  parts  of  acid  to  1  of 
water)  about  1  mg.  of  ergosterol  or  cholesterol,  tho  colour  of  the 
liquid  changes  after  one  hour  to  pale  violet  and  after  twelve  hours  to 
an  intense  reddish-violet.  If,  however,  the  mixture  is  at  once  boiled, 
the  liquid  becomes  red  at  first  and  turquoise-violet  after  twelve  hours. 
(7)  A  trace  of  ergosterol  or  cholesterol,  moistened  on  platinum  foil 
with  a  drop  of  nitric  acid  and  allowed  to  evaporate,  leaves  a  yellow 
spot,  which  becomes  orange-red  when  treated  with  ammonia. 

T.  H.  P. 

Volumetric  Estimation  of  Pentoses.  Adolf  Jolles  (Her.,  1906, 
39,  96 — 97). — The  pentose  (0‘2 — 1  gram)  is  treated  with  200  c.c.  of 
hydrochloric  acid  of  sp.  gr.  i  ‘06  and  a  current  of  steam  passed  through 
the  solution  until  the  formation  of  furfuraldehyde  is  complete,  as 
shown  by  Bial’s  reagent,  a  further  quantity  of  100  c.c.  of  hydrochloric 
acid  being  added  during  the  distillation.  An  aliquot  part  of  the 
distillate,  which  contains  about  11  per  cent,  of  hydrogen  chloride,  is 
neutralised  and  a  measured  excess  of  potassium  hydrogen  sulphite 
added,  which  forms  the  additive  compound  with  the  furfuraldehyde ; 
after  two  hours,  the  excess  of  potassium  hydrogen  sulphite  is  titrated 
with  iodine  solution.  As  the  reactions  take  place  quantitatively, 
1  mol.  of  potassium  hydrogen  sulphite  is  equivalent  to  1  mol.  of 
pentose  or  to  2  mols.  of  iodine.  G-.  Y. 

New  Method  for  the  Estimation  of  Reducing  Sugars. 
D.  Sideesky  (Ann.  Chim.  anal.,  1906,  11,  8). — The  author  confirms 
the  accuracy  of  Lavalle’s  method  (Abstr.,  1905,  ii,  558).  W.  P.  S. 

Two  New  Methods  for  the  Estimation  of  Dextrose.  Boris 
G-lassmann  (Ber.,  1906,  39,  503 — 508). — The  indirect  volumetric 
method  described  for  the  estimation  of  dextrose  depends  on  its 
quantitative  oxidation  to  saccharic  acid  either  by  alkaline  mercuric 
cyanide  or  by  potassium  mercuri-iodide,  according  to  the  equations  : 
C6H1206  +  3Hg(CN)9  +  6KOH  =  C6H1308  +  4H20  +  6KCN  +  3Hg  and 
C6H1206  +  3HgI2,2KI  +  6KOH  =  C?H10O8  +  4H20  +  8KI  +  3Hg.  The 
sugar  solution  is  added  to  a  boiling  solution  of  alkaline  mercuric 
cyanide  or  of  potassium  mercuri-iodide  ;  the  mercury  which  separates 
is  filtered,  dissolved  in  concentrated  nitric  acid,  and  estimated  according 
to  Rupp  and  Krauss’  method  (Abstr.,  1902,  ii,  475.  Compare  also 
Cohn,  Abstr.,  1902,  ii,  50). 

Dextrose  may  also  be  estimated  by  a  gas  volumetric  method  as 
follows.  If  an  alkaline  solution  of  mercuric  cyanide  or  of  potassium 
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mercuri-iodide  is  warmed  with  a  hydrazine  salt,  the  latter  undergoes 
quantitative  decomposition  with  evolution  of  nitrogen,  thus  : 

2Hg(CN)2  +  6KOH  +  N2H4,H2S04  = 

K2S04  +  4KCN  +  2Hg  +  N2  +  6H20. 
If  the  nitrogen  evolved  is  measured,  the  percentage  of  mercury  in  the 
solution  may  be  determined.  The  sugar  solution  is  treated  with 
a  definite  excess  of  a  titrated  mercuric  cyanide  solution  according 
to  the  first  method  described  and  the  excess  of  mercury  present 
determined  by  means  of  hydrazine  sulphate.  The  amount  of  sugar 
in  the  original  solution  may  then  be  calculated.  A.  McK. 

Colour  Reactions  of  Important  Sugars.  Nicolaas  Schoorl 
and  P.  C.  J.  van  Kalmthout  (Ber.,  1906,  39,  280 — 285). — The  authors 
have  examined  the  colour  reactions  described  by  Pinoff  (Abstr.,  1905, 
ii,  865),  and  express  doubts  as  to  their  value  as  characteristic  tests. 

W.  A.  D. 

Estimation  of  the  Free  and  Combined  Tartaric  Acid  in 
Wine.  A.  Hubert  (Ann.  Cliim.  anal.,  1906,  11,  1 — 5). — Potassium 
Hydrogen  Tartrate. — One  hundred  c.c.  of  the  wine  are  evaporated  to  a 
volume  of  about  5  c.c.  and  the  residue  placed  aside  for  twelve  hours;  3  c.c. 
of  40  per  cent,  alcohol  are  then  added,  and  the  crystals  carefully 
brought  on  to  a  small  filter  and  washed  with  successive  small  quan¬ 
tities  of  the  alcohol,  using  not  more  than  20  c.c.  altogether.  The 
crystals  are  now  dissolved  in  hot  water  and  the  solution  titrated  with 
A/10  sodium  hydroxide,  using  phenolphthalein  as  indicator.  The 
number  of  c.c.  used  multiplied  by  0T88  gives  the  quantity  of 
potassium  hydrogen  tartrate  per  litre  of  the  wine,  to  which  is  added 
0-02  gram  to  correct  for  the  solubility  of  the  crystals  in  the  alcohol 
used  for  washing. 

Free  Tartaric  Acid. — Ten  drops  of  a  20  per  cent,  potassium  bromide 
solution  are  added  to  100  c.c.  of  the  wine,  and  the  process  continued 
as  described  under  potassium  hydrogen  tartrate.  The  difference 
between  the  result  now  obtained  and  that  found  previously  is  equiva¬ 
lent  to  the  free  tartaric  acid  in  the  wine,  expressed  as  potassium 
hydrogen  tartrate. 

Tartaric  Acid  combined  with  Calcium ,  &c. — The  difference  between 
the  alkalinity  of  the  total  ash  of  the  wine  and  that  of  the  soluble  ash 
is  equivalent  to  the  tartaric  acid  combined  with  the  alkaline  earths. 

W.  P.  S. 

Comparison  of  the  Estimation  of  Fat  in  Milk  by  Gottlieb’s 
and  Gerber’s  Methods  and  by  Wollny’s  Refractometer.  Hans 
Schrott-Fiechtl  ( Milchw .  Zentr 1906,  2,  13 — 19). — Some  200 
comparative  results  of  estimations  of  fat  in  milk  by  these  three 
processes  are  given,  from  which  it  is  seen  that  all  three  yield  trust¬ 
worthy  results,  the  agreement  of  the  figures  in  every  case  being 
exceedingly  close.  W.  P.  S. 

Occurrence  of  Cholesterol  and  Lecithin  in  Milk  and  its 
Influence  on  the  Estimation  of  Fat  in  Milk  by  Gottlieb’s 
Method.  Moritz  Siegfeld  (Milchw.  Zentr.,  1906,  2,  1 — 5). — The 
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author  has  found  from  0*0029  to  0  0036  per  cent,  of  cholesterol  and 
from  0*0079 — 0*0166  per  cent,  of  lecithin  in  milk.  These  two  sub¬ 
stances  pass  into  solution  in  the  solvents  employed  in  Gottlieb’s 
method,  and  although  their  presence  may  be  neglected  in  the  case  of 
full  milks,  with  machine-separated  milks  the  combined  weight  of 
cholesterol  and  lecithin  constitutes  an  appreciable  proportion  of  the 
fat  obtained.  W.  P.  S. 

Taint  in  Milk  due  to  Contamination  with  Copper.  John 
Golding  and  Ernest  Feilmann  (J.  Soc.  Chem.  lnd.,  1905,  24, 
1285 — 1286). — The  presence  of  copper  from  a  worn  cooler  caused  the 
development  of  an  “  alkaline  mealy  ”  flavour  in  a  milk  supply,  and 
from  their  experiments  the  authors  find  that  copper  is  acted  on  by 
milk,  especially  in  the  presence  of  air,  and  that  from  1  to  100  or  more 
parts  of  the  metal  are  dissolved  per  million  parts  of  milk.  Fresh 
milk  when  thus  contaminated  is  very  liable  to  develop  the  peculiar 
flavour  in  about  eighteen  hours.  The  flavour  appears  to  be  due  in 
part  to  the  development  of  certain  micro-organisms  in  the  presence  of 
copper,  the  latter  also  checking  the  development  of  lactic  ferments. 

W.  P.  S. 

Examination  of  Butter  as  regards  its  Purity.  Heinrich 
Luhrig  (Zeit.  Nahr.  Genussm.,  1906,  11,  11 — 20). — Of  all  the  methods 
recently  proposed  for  the  detection  of  foreign  fats  in  butter,  not  one, 
with  the  exception  of  Bomer’s  phytosterol  acetate  method  (Abstr., 
1902,  ii,  184),  is  infallible,  owing  to  the  difficulty  of  fixing  “limits,” 
the  constants  of  each  method  allowing  more  or  less  foreign  fat  to  be 
present  before  its  presence  is  indicated  with  certainty.  Bomer’s 
method,  however,  besides  detecting  the  presence  of  small  percentages 
of  foreign  vegetable  fats,  also  distinguishes  between  adulterated 
butter  and  that  which  is  altered  in  its  composition  by  the  fat  or  oil 
contained  in  the  food  of  the  cow.  W.  P.  S. 

Composition  of  the  Fat  of  Pigs  fed  on  Oil  Meals.  K, 
Farnsteiner,  K.  Lendrich,  and  Paul  Buttenberg  (Zeit.  Nahr. 
Genussm.,  1906,  11,  1 — 8). — Analyses  and  physical  tests  are  given  of 
a  number  of  lards  obtained  from  pigs  fed  on  potatoes,  maize  meal, 
cotton-seed  meal,  &c.  The  results  show  that  a  portion  of  the  oil  con¬ 
tained  in  these  fodders  is  deposited  in  the  body-fat  of  the  animal, 
particularly  in  the  case  of  maize  meal.  Lard  from  the  pigs  fed  on 
cotton-seed  meal  gave  a  strong  coloration  with  Halphen’s  reagent,  but 
the  melting  point  of  the  phytosterol  acetate  obtained  from  the  fat 
according  to  Bomer’s  method  (Abstr.,  1902,  ii,  184)  was  in  no  case 
above  115*6°,  showing  that  cotton-seed  oil  itself  was  not  present. 

W.  P.  S. 

Surin  Fat.  Julius  Lewkowitsch  ( Analyst ,  1906,  31,  2 — 3). — 
The  fat  examined  came  from  Perak,  Straits  Settlements,  and  was  prob¬ 
ably  derived  from  the  seeds  of  a  species  of  Palaquium.  It  yielded  the 
following  analytical  results :  free  fatty  acids,  43*2  per  cent.  ;  sp.  gr. 
at  60°/60°,  0*9021;  solidifying  point,  48*9°;  melting  point,  56*1°; 
saponification  number,  179*5;  iodine  number,  42*31  ;  Reichert- Wollny 
number,  0*55  ;  unsaponifiable  matter,  4*54  per  cent.  W.  P.  S. 
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Heat  of  Combustion  of  Beeswax  and  the  Application  of 
Calorimetric  Methods  to  the  Solution  of  certain  Analytical 
Problems.  Nicolai  W.  Sokoloff  (J.  Russ.  Phys.  Chem.  Soc.,  1905, 
37,  818 — 822). — Measurements  made  with  samples  of  European, 
Asiatic,  and  American  beeswax  show  that  the  heat  of  combustion  of 
1  gram  of  the  yellow  wax  lies  between  10,294  and  10,348  cal.,  the 
mean  value  being  10,312  cal.  With  these  kinds,  the  ratio  of  the  ester 
number  to  the  acid  number  is  3'7 — 3-9.  Beeswax  from  Macassar  or 
Calcutta  exhibits  low  values  for  the  heat  of  combustion,  namely, 
10,107 — 10,294  cal.  per  gram,  and  also  abnormal  values,  namely, 
5‘85 — 1 2 *6,  for  the  ratio  between  the  ester  and  acid  numbers.  These 
differences  are  explained  by  the  fact  that  the  last  two  waxes  are  pro¬ 
duced  by  a  peculiar  kind  of  bee,  Trigonas  meliponci. 

The  heat  of  combustion  of  the  paraffin  and  ceresin  waxes  has  the 
mean  value  11,234  cal.  per  gram. 

Beeswax  may  be  tested  for  the  presence  of  paraffin  or  ceresin  by 
boiling  4  grams  of  it  with  25  c.c.  of  5  per  cent,  alcoholic  potassium 
hydroxide  solution  and  25  c.c.  of  95  per  cent,  alcohol  in  a  reflux 
apparatus.  Incomplete  saponification  and  solution  of  the  whole  of  the 
wax  indicates  the  presence  of  paraffin  or  ceresin,  the  amount  of  which 
can  be  calculated  from  the  excess  of  heat  of  combustion  of  1  gram  of 
the  wax  over  10,312  cal.  T.  H.  P. 

Use  of  Schiff’s  Reagent  for  the  Detection  of  Formaldehyde 
in  Milk.  Franz  Utz  ( Milchw .  Zentr .,  1906,  2,  12 — 13). — Schiff’s 
reagent  (magenta  decolorised  by  sulphurous  acid)  is  not  to  be  recom¬ 
mended  for  the  detection  of  formaldehyde  in  milk.  It  reacts  with  other 
aldehydes  and  is  liable,  under  certain  conditions,  to  give  a  reaction 
with  milk  containing  no  formaldehyde,  especially  when  the  milk  and 
reagent  are  warmed  together.  The  coloration,  however,  disappears  on 
cooling.  W.  P.  S. 

Detection,  Estimation,  and  Rate  of  Disappearance  of  Form¬ 
aldehyde  in  Milk.  R.  H.  Williams  and  Henry  C.  Sherman  (</. 
Avier.  Chem.  Soc.,  1905,  27,  1497 — 1503). — When  recently  added, 
formaldehyde  in  milk  may  be  readily  detected  by  the  well-known  test 
with  hydrochloric  acid  and  ferric  chloride,  but  after  a  few  days  this 
test  may  fail.  In  such  a  case  it  is  still  possible  to  detect  this  pre¬ 
servative  by  distilling  the  milk  and  applying  to  the  distillate  the  well- 
known  ring  reaction  with  gallic  and  sulphuric  acids. 

For  the  estimation,  300  c.c.  of  milk  are  mixed  with  3  c.c.  of  dilute 
sulphuric  acid  and  distilled  in  a  round-bottomed  litre  flask  until  60  c.c. 
have  passed  over.  The  formaldehyde  is  then  estimated  by  the 
potassium  cyanide  method.  The  quantity  found  represents  about  one- 
third  of  that  originally  added,  that  is  to  say,  if  the  sample  is  fairly 
fresh. 

A  large  number  of  experiments  are  given  showing  the  rate  of  dis¬ 
appearance  of  formaldehyde  from  aqueous  solutions  and  from  milk. 
The  rate  of  disappearance  is  not  affected  by  allowing  milk  to  become 
sour  before  adding  the  formaldehyde.  L.  DE  K. 
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Application  of  Methylene-blue  to  the  Estimation  of 
Sulphonic  Derivatives  of  Aromatic  Amino-  and  Hydroxy- 
compounds.  Wilhelm  Vaubel  and  E.  Bartelt  [Zeit.  Farb.-Incl., 
1906,  5,  21 — 22). — Pellet  and  Garuti’s  process  (Abstr.,  1904,  ii,  794) 
of  titrating  methylene-blue  with  an  acid  dye  can  be  applied  to  esti¬ 
mating  certain  amino-  and  hydroxy-sulphonic  acids.  There  is,  how¬ 
ever,  no  definite  connection  between  the  number  of  sulphonic  groups 
and  the  number  of  molecules  of  methylene-blue  used  in  the  inter¬ 
action,  so  that  in  most  cases  some  other  method  of  estimation  is 
preferable.  W.  A.  D. 

Adler’s  Benzidine  Test  for  Blood-pigment.  Otto  Schumm 
and  C.  Westphal  [Zeit.  physiol.  Chem.,  1905,  46,  510 — 514). — The 
test  is  a  delicate  one,  but,  like  the  guaiacum  test,  is  given  by  other 
substances  also.  A  further  communication  on  the  detection  of  blood- 
pigment  in  fmces  is  promised.  W.  D.  H. 

New  Method  of  estimating  Rennin  and  the  Behaviour  of 
Human  Gastric  Juice  under  Normal  and  Pathological  Con¬ 
ditions.  Leon  Blum  and  Ernst  Fuld  [Chem.  Centr.,  1905,  ii, 
1742 — 1743;  from  Berl.  klin.  Woeh .,  42,  107 — 118). — The  strength  of 
solutions  of  gastric  juice  or  rennin  is  estimated  by  determining  the 
concentration  of  the  weakest  solution  which  is  still  active.  For  this 
purpose,  an  emulsion  is  made  by  stirring  and  digesting  3  grams  of 
Elsenberg’s  milk  powder  with  nine  times  the  quantity  of  water  for  one 
minute  at  80°.  A  20  per  cent,  solution  of  calcium  chloride  is  added  to  the 
liquid,  when  cold,  in  the  proportion  of  2  c.c.  to  98  c.c.  of  the  milk. 
The  milk,  after  settling  or  filtering,  should  be  used  as  quickly  as 
possible,  but  if  kept  for  some  time  the  calcium  chloride  should  be 
added  immediately  before  use.  The  filtered  sample  of  gastric  juice  or 
rennet  is  added  to  the  milk  in  the  proportion  of  0'5  c.c.  to  4'5  c.c.  of 
milk.  The  mixture  is  kept  at  a  constant  temperature  of  15°  for  two 
hours  and  is  then  heated  for  five  minutes  at  37°  in  an  Ostwald  water- 
bath.  The  commencement  of  the  action  is  readily  detected,  and  the 
limits  are,  perhaps,  more  readily  recognised  than  when  ordinary  milk  is 
used.  A  solution  containing  1  : 1000  may  be  assumed  to  be  the  lower 
limit  of  activity.  If  such  a  solution  is  inactive,  preliminary  trials  should 
be  made  by  allowing  solutions  containing  1  : 10,  1  :  100,  and  1  :  1000 
respectively  to  remain  for  five  minutes  at  37°.  Since  the  lower  limit 
obtained  by  the  Morgenroth  method  is  at  least  four  times  higher  than 
that  found  by  digesting  the  mixtures  at  37°,  it  is  advisable,  in  determin¬ 
ing  the  exact  limit,  to  begin  with  a  solution  of  one-quarter  the  strength 
of  that  indicated  by  the  preliminary  test.  It  is  not  necessary  to 
neutralise  the  gastric  juice,  since  the  acidity  is  negligible  even  in  cases 
where  the  undiluted  sample  is  required. 

The  gastric  juice  and  other  secretions  of  normal  and  of  sick  persons 
have  been  tested  in  this  way ;  the  total  acidity  and  the  quantity  of 
free  hydrochloric  acid  and  pepsin  were  also  determined.  The  presence 
of  the  pro-ferment,  prochymosin,  in  gastric  juice  is  very  doubtful. 
For  the  purposes  of  diagnosis  the  determination  of  the  quantity  of 
rennet  ferment  is  not  more  valuable  than  that  of  the  pepsin,  but  a 
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knowledge  of  the  extent  of  the  decrease  of  the  former  is  important. 
The  rennin,  however,  may  be  more  accurately  estimated  than  the 
pepsin.  E.  W.  W. 

Analytical  Methods  of  Serum  Pathology.  Wilfred  H. 
Manwaring  (J.  Biol.  Chern.,  1906,  1,  213 — 218). — When  serum 
and  corpuscles  are  mixed  together,  analysis  shows  that  there  is  some¬ 
times  more  amboceptor  than  was  originally  present,  in  spite  of  the 
fact  that  amboceptor  had  been  removed  by  the  corpuscles.  The  inter¬ 
action  is  therefore  a  more  complex  phenomenon  than  hitherto  supposed, 
or  else  the  method  is  wrong.  Complex  curves  and  formulae  have  been 
calculated  from  the  application  of  physical  chemistry  to  problems  of 
immunity  under  the  erroneous  assumption  that  numerous  dissimilar 
fluids  are  analytically  comparable  to  the  few  on  which  observations  are 
made.  In  most  cases,  this  assumption  rests  on  no  experimental  basis. 

W.  D.  H. 

Microchemical  Reaction  of  the  Semen  and  its  Application 
in  Medico-legal  Investigations.  Michele  Barberio  {Rend.  Accctd. 
Sci.  Fis.  Mat.  Napoli,  1905,  [iii],  11,  156 — 168). — On  adding  to  a 
drop  of  semen  on  a  microscope  slide  about  one-half  its  volume  of  a 
saturated  aqueous  or  absolute  alcoholic  solution  of  picric  acid,  the 
spermatic  liquid  gradually  becomes  turbid  owing  to  the  separation  of 
small,  yellow,  rhombic  needles  from  5  to  20 p,  or  even  greater,  in 
length.  If  a  spot  on  clothing  is  to  be  examined  for  the  presence  of 
semen,  the  spot  is  extracted  in  the  ordinary  way  with  a  little  water 
and  the  solution  then  tested  with  picric  acid.  If  the  picric  acid  is 
added  in  excess  or  if  the  solution  is  too  dilute,  the  reaction  loses  in 
distinctness,  so  that  it  is  best  to  add  a  platinum  wire  loopful  of  the 
saturated  solution  at  first,  further  additions  being  made  in  case  of 
necessity.  The  presence  of  blood,  if  not  in  large  amount,  does  not 
interfere  with  the  reaction.  Microscopic  examination  shows  that  the 
crystals  are  strongly  refractile  and  that  they  are  often  traversed  by  a 
longitudinal,  refractile  line.  The  obtuse  angles  are  generally,  and  the 
acute  ones  sometimes,  rounded.  The  crystals  are  sometimes  twinned, 
usually  in  the  form  of  a  cross,  and  also  form  drusy  aggregates.  The 
reaction  is  extremely  sensitive  and  takes  place  in  both  alkaline 
and  acid  solutions,  provided  that  the  acidity  or  alkalinity  is  not 
excessive.  Semen  dried  on  linen  is  capable  of  supporting  a  temperature 
of  150°  for  an  hour  without  causing  failure  of  the  reaction,  which  will, 
however,  not  take  place  if  a  temperature  of  200°  is  maintained  for  a 
few  minutes. 

The  chemical  nature  of  the  crystals  has  not  yet  been  ascertained. 
The  only  substance  found  by  the  author  to  give  with  picric  acid 
crystals  at  all  resembling  those  obtained  with  semen  is  Poehl’s 
spermine,  but  with  this  compound  the  reaction  does  not  succeed  after 
heating  at  100°  for  half  an  hour. 

Experiments  are  to  be  made  with  the  semen  of  animals  to  decide 
whether  the  reaction  is  peculiar  to  human  semen  or  otherwise. 

T.  H.  P. 
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Absorption  and  Emission  Lines  of  Gaseous  Substances. 

Hendrik  A.  Lorentz  ( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1905, 
8,591 — 611). — Almost  entirely  mathematical.  The  author  suggests 
a  mechanism  by  which  the  regular  vibrations  of  light  may  be  trans¬ 
formed  into  an  unordered  motion  that  may  be  called  heat.  So  long 
as  the  molecule  of  a  gas  does  not  collide  with  another  molecule,  the 
movable  electron  within  it  may  be  regarded  as  free  to  follow  the 
periodic  electric  forces  of  the  light  beam,  and  it  will  accordingly  move 
with  an  amplitude  which  would  continually  increase  if  the  frequency 
of  the  incident  light  corresponded  exactly  to  that  of  the  free  vibra¬ 
tions  of  the  electron.  The  collisions  of  the  molecules,  however,  will 
prevent  the  amplitude  of  the  vibrations  from  exceeding  a  certain 
limit.  The  formulae  deduced  by  the  author  make  it  possible  to  calculate 
N,  the  number  of  molecules  per  unit  volume,  and  T,  the  mean  length 
of  time  during  which  the  vibration  in  a  molecule  is  left  undisturbed. 
Thus  for  the  absorption  of  the  dark  heat  rays  by  carbon  dioxide, 
W=6  x  1017  and  T^IO-14  sec.  ;  for  the  absorption  in  a  sodium  flame, 
N  —  4  x  1014  and  T  lies  between  12  x  10  ~12  and  24  x  1012  sec.  J.  C.  P. 

Relationship  between  the  Molecular  Weight  and  the 
Rotation  of  an  Active  Compound  in  Solution.  Paul  Walden 
( Ber .,  1906,  39,  658 — 676.  Compare  A bstr.,  1905,  ii,  130). — A  reply 
to  Patterson’s  criticisms  (this  vol.,  ii,  61).  The  data  of  the  molecular 
weight  determinations  are  given  in  detail,  and  the  coDcentrations  are 
not  regarded  as  being  so  high  as  to  invalidate  the  conclusions  pre¬ 
viously  drawn.  In  the  majority  of  cases,  the  molecular  weight 
diminishes  as  the  concentration  increases  (compare  Beckmann,  Abstr., 
1891,  437).  It  is  maintained  that  there  is  a  certain  relationship 
between  the  rotation  and  molecular  weight  in  various  solvents,  and 
this  is  shown  by  the  arrangement  of  the  data  in  several  tables.  When 
the  values  are  calculated  for  infinite  dilution  by  extrapolation  for  benz¬ 
ene,  ethyl  acetate,  methyl  alcohol,  acetone,  and  chloroform  solutions 
of  some  five  active  esters,  the  following  statements  are  found  to  hold 
good.  (1)  The  values  for  M  approximate  to  the  theoretical  most 
nearly  in  benzene  solutions,  and  the  order  of  arrangement  according 
to  increasing  values  of  M  is  the  same  for  all  five  active  compounds, 
namely,  benzene  — *  ethyl  acetate  — »■  methyl  alcohol  — *  acetone^ 
(2)  The  rotation  values  may  be  arranged  in  the  same  order,  and  an 
increase  in  the  rotation  thus  corresponds  with  a  rise  in  the  molecular 
weight.  An  exception  is  met  with  in  methyl  acetylmalate.  The 
relationship  is  of  a  qualitative  nature  only.  J.  J.  S. 

Influence  of  Temperature  and  Concentration  on  the  Specific 
Rotation  of  Optically  Active  Substances.  Hermann  Grossmann 
and  Leo  Wieneke  (Zeit.  physikal.  Chem.,  1906,  54,  385 — 427). — 
Over  the  temperature  and  concentration  ranges  (10 — 90°  and  11 — 38 
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per  cent,  respectively)  covered  by  the  authors’  work,  the  specitic  rota¬ 
tion  of  tartaric  acid  increases  with  rising  temperature  and  falling 
concentration  (compare  Thomsen,  Abstr.,  1886,  12;  Pribram  and 
Glucksmann,  Abstr.,  1898,  ii,  321,  494  ;  Wendell,  Abstr.,  1899,  ii, 
199  ;  Winther,  Abstr.,  1902,  ii,  589)/  The  specific  rotation  of  sodium 
hydrogen  tartrate  decreases  slightly  with  falling  concentration,  but 
increases  with  rising  temperature  up  to  about  50°,  after  which  there 
is  a  decrease  (compare  Grossmann  and  Potter,  Abstr.,  1904,  ii,  153). 
A  25  per  cent,  solution  of  sodium  potassium  tartrate  has  a  specific 
rotation  which  increases  slightly  with  rising  temperature  up  to  30°, 
whilst  from  30°  to  90°  it  is  practically  constant  (compare  Winther, 
loc.  cit.). 

Addition  of  boric  acid  to  solutions  of  tartaric  acid  markedly  in¬ 
creases  the  rotation  of  the  latter.  The  authors  have  prepared,  as  far 
as  possible,  2A,  A,  A/2,  A/4,  A/8  solutions  containing  tartaric  and 
boric  acids  in  the  molecular  proportions  3  : 1,  2  :  1,  1  :  1,  1  :  2,  and  1  :  3 
respectively,  and  determined  the  rotation  of  these  solutions  at  tempera¬ 
tures  between  10°  and  90°.  The  general  character  of  the  influence  of 
temperature  and  concentration  on  the  molecular  rotation  of  tartaric 
acid  in  these  solutions  may  be  seen  from  the  following  numbers,  which 
apply  to  the  molecular  combination  3C4Hg04  +  1H3B03  : 


Concentration. 

[M]u  at  10°. 

[M]d  at  90°. 

2A 

58-4° 

49-6° 

A 

54-4 

414 

A/2 

49'4 

38-2 

A/4 

42-4 

35-4 

A/8 

38-1 

31-2 

[J/]D  at  10°  for  tartaric  acid  (A/4  solution)  mixed  with  boric  acid  in 
the  five  molecular  proportions  mentioned  above  is  found  to  be  42  4°, 
49 '2°,  5 9 '5°,  71 '4°,  and  78T°  respectively.  The  results  point  to  the 
existence  in  solution  of  a  boryl  tartrate  (compare  Magnanini,  Abstr., 
1890.  1357  ;  Hadrich,  Abstr.,  1894,  ii,  78),  a  conclusion  supported 
also  by  the  study  of  the  change  in  the  rotation  of  sodium  hydrogen 
tartrate  produced  by  boric  acid.  The  magnitude  of  this  change,  as 
dependent  on  temperature  and  concentration,  is  generally  similar  to 
that  observed  in  the  case  of  tartaric  and  boric  acids.  The  authors’ 
experiments  make  probable  also  the  existence  of  a  sodium  boryl 
ditartrate,  especially  in  the  more  concentrated  solutions. 

The  molecular  rotation  of  potassium  antimonyl  tartrate  in  aqueous 
solution  is  practically  independent  of  the  concentration  at  the  ordinary 
temperature.  As  the  temperature  rises,  the  molecular  rotation 
decreases  slightly,  probably  owing  to  hydrolysis,  and  the  decrease  is 
more  marked  in  the  more  dilute  solutions. 

The  molecular  rotation  of  tartaric  acid  in  presence  of  a  molecular 
quantity  of  pyridine  is  approximately  the  same  a3  that  of  alkali 
hydrogen  tartrates,  and  diminishes  slightly  as  the  dilution  increases. 
A  slight  regular  decrease  of  the  rotation  follows  also  on  a  rise  of 
temperature,  except  for  A/4  and  A/8  solutions,  in  which  cases  there 
is  an  ill-defined  maximum  of  [i/]D  about  40 — 60°.  When  two  mole- 
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cules  of  pyridine  are  taken  for  one  molecule  of  tartaric  acid,  there  is 
a  regular  decrease  of  the  molecular  rotation  both  with  rising  tempera¬ 
ture  and  diminishing  concentration.  The  authors’  experiments  point 
to  the  existence  of  an  acid  and  a  normal  pyridine  tartrate. 

The  specific  rotation  of  a  2JV  solution  of  malic  acid  is  found  to  be 
+  0*1°  at  10°,  but  rising  temperature  and  increasing  dilution  both  have 
the  effect  of  making  the  rotation  negative.  Thus  at  90°  the  specific 
rotation  of  the  2/V'  solution  is  —  3’8°,  whilst  at  20°  the  values  of  [a]D 
for  2W,W,0-5F,0-25W,  and  0425W  solutions  are  -0-5°,  -  If,  -2-1°, 
—  3  0°,  and  -  3-6°  respectively.  The  specific  rotation  (negative)  of 
ammonium  hydrogen  malate  does  not  vary  much  with  the  concentra¬ 
tion,  but  falls  off  as  the  temperature  rises. 

The  behaviour  of  solutions  of  malic  and  boric  acids  in  different 
molecular  proportions  has  been  studied.  Boric  acid  increases  the 
negative  rotation  of  malic  acid,  and  the  existence  of  a  boryl  malate  is 
probable,  but  not  definitely  established.  When  ammonium  hydrogen 
malate  is  mixed  with  the  equivalent  quantity  of  boric  acid,  the  negative 
rotation  of  the  former  is  increased,  and  the  existence  of  a  complex 
ammonium  boryl  malate  is  probable.  For  a  normal  solution  there  is  a 
regular  increase  of  the  specific  rotation  with  rising  temperature,  for  a 
N/ 2  solution  there  is  a  maximum  of  the  rotation  at  60°,  and  for  a  N/i 
solution  there  is  a  maximum  at  40°. 

The  presence  of  pyridine  increases  the  negative  rotation  of  malic 
acid.  Thus,  at  10°,  for  W  malic  acid  [a]D-0’7°,  for  N  malic  acid  con¬ 
taining  a  molecular  quantity  of  pyridine  [a]p-9'7°,  for  N  malic  acid 
containing  twice  the  molecular  quantity  of  pyridine  [a]D  -  12’2°.  The 
negative  rotation  falls  off  in  both  the  latter  cases  with  diminishing 
concentration  and  rising  temperature.  The  results  point  to  the  form¬ 
ation  of  acid  and  normal  malates  of  pyridine.  J.  C.  P. 

Influence  of  Concentration  and  Temperature  on  the  Specific 
Rotatory  Power  of  Strongly  Optically  Active  Compounds.  II. 

Hermann  Grossmann  and  Heinz  Potter  ( Ber .,  1905,  38,  3874 — 3891. 
Compare  Grossmann  and  Wieneke,  preceding  abstract). — The  boryl 
tartrates  are  dissociated  by  dilution  and  rise  of  temperature,  giving 
lower  values  for  the  rotatory  power.  In  the  present  paper,  the 
investigation  is  extended  to  the  molybdates  and  tungstates,  some¬ 
what  more  complex  results  being  obtained.  Thus  dilution  decreases  the 
rotatory  power  of  sodium  molybdyl  tartrate,  Na2Mo04  +  C4H406  = 
Na2(Mo03)C4H406,H20,  very  strongly  and  less  strongly  that  of 
potassium  molybdyl  ditartrate,  Mo02(C4H406K)2,  but  increases  that 
of  the  corresponding  sodium  tungstyl  tartrate,  W02(C4H406Na)2  ;  in 
the  latter  case,  however,  the  curve  indicates  that  a  maximum  rotation 
would  soon  be  reached. 

With  rise  of  temperature,  the  rotatory  power  of  sodium  molybdyl 
tartrate  falls  rapidly,  whilst  that  of  sodium  tungstyl  ditartrate 
exhibits  a  very  pronounced  maximum  at  40°.  T.  M.  L. 

Radioactivity  of  Springs  of  Potable  Waters.  F.  Dienert  and 
E.  Bouquet  (Com.pt.  rencl.,  1906,  142,  449 — 450). — Using  Elster  and 
Geitel’s  electroscope,  the  authors  have  examined  the  waters  of  four 
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springs  which  feed  the  river  Avre,  and  find  that  they  are  all  radio¬ 
active,  the  activity,  as  measured  by  the  intensity  of  the  current  of 
discharge  of  the  electroscope  by  the  emanation  evolved  by  1  litre  of  the 
water,  varying  from  1-40  x  10~13  to  2-55  x  10-13  ampere.  The  air 
in  the  chamber  in  which  the  water  is  collected  is  also  radioactive,  and 
the  most  radioactive  of  the  waters  is  most  free  from  Bacillus  coli 
communis.  M.  A.  W. 

Properties  of  the  a- Rays  Emitted  by  Radium  and  by  Sub¬ 
stances  rendered  Active  by  Radium  Emanation.  Henri 
Becquerel  ( Conipt .  rend.,  1906,  142,  365 — 371.  Compare  Abstr., 

1903,  ii,  256,  523). — The  source  of  the  a-rays,  of  linear  form,  was 
placed  at  a  distance  of  2T45  cm.  from  a  parallel  slit,  on  the  other  side 
of  which  was  a  photographic  plate  at  a  distance  of  l-94  cm.,  the  whole 
being  placed  in  a  strong  magnetic  field.  One  half  of  the  beam  of  rays 
was  made  to  pass  through  a  sheet  of  aluminium  0‘015  mm.  thick, 
whilst  the  entire  path  of  the  other  half  was  through  air.  The 
deviation  of  the  former  was  found  to  be  about  10  percent,  greater  than 
that  of  the  latter  when  the  intensity  of  the  field  was  about  9600  units. 
This  result  corresponds  with  a  greater  diminution  of  the  velocity  of 
the  a-particles  after  passing  through  the  layer  of  aluminium. 

Further  experiments  were  made  to  determine  the  trajectory  of  the 
particles  through  air.  The  beam  of  a-rays  emitted  by  a  thin  platinum 
wire  previously  exposed  to  radium  emanation  after  passing  through  a 
parallel  slit  was  received  on  an  inclined  photographic  plate  normal  to 
the  non-deviated  rays.  Impressions  were  taken  when  the  platinum 
wire  was  covered  with  a  thin  sheet  of  aluminium  and  when  uncovered, 
and  on  account  of  the  decreasing  activity  of  the  radiating  source  the 
magnetic  field  was  reversed  every  five  minutes.  Two  divergent  curves 
were  thus  obtained,  from  which  the  form  of  the  trajectory  of  the 
particles  has  been  deduced.  Within  the  limits  of  the  experiments,  the 
radius  of  curvature  of  the  trajectory  is  practically  constant ;  the  varia¬ 
tion  is  at  any  rate  smaller  than  the  experimental  errors.  The  com¬ 
parison  of  the  curves  for  rays  which  had  traversed  a  very  thin  layer  of 
aluminium  with  those  for  rays  which  had  only  passed  through  air 
leads  to  the  same  conclusion  as  the  previous  experiments. 

H.  M.  D. 

/3-Polonium.  Friedrich  Giesel  ( Ber .,  1906,  39,  780 — 782). — The 
name  /3-polonium  is  given  to  the  radioactive  constituent  of  bismuth 
oxychloride  prepared  from  barium-lead-radium  sulphate  obtained  from 
pitchblende ;  it  emits  /3-rays  and  thus  differs  from  Madame  Curie’s 
“  polonium.”  The  radioactivity  decreases  to  half  its  value  in  6T4  days, 
the  constant  of  decay  being  0T128  ;  the  life  of  the  afom  of  /3-polonium 
is  thus  8'86  days.  W.  A.  D. 

The  Carbon  Cell.  Fritz  Haber  and  Ludwik  Bruner  (Ze.it.  Elektro- 
chem.,  1906,  12,  78 — 79). — In  a  former  memoir  on  this  subject  (Abstr., 

1904,  ii,  626),  the  authors  calculated  the  E.M.F.  of  the  hydrogen- 
oxygen  cell  at  high  temperatures  by  means  of  Bose’s  determinations  of 
the  E.M.F.  at  low  temperatures,  and  Helmholtz’s  formula  integrated 
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by  means  of  an  expression  for  the  temperature-coefficient  of  the  heat 
of  formation  of  steam  based  on  Mallard  and  Le  Chatelier’s  values  of 
the  specific  heats.  It  appears  that  these  data  are  inaccurate,  and  a  new 
calculation  is  made  based  on  the  measurements  of  the  dissociation  of 
steam  made  by  Nernst  and  Wartenberg,  and  Langen’s  determinations 
of  the  specific  heats  of  hydrogen,  oxygen,  and  steam.  The  values  thus 
obtained  are  compatible  with  the  assumption  that  the  vapour-pressure 
of  steam  in  equilibrium  with  fused  sodium  hydroxide  is  approximately 
equal  to  that  in  ordinary  moist  air.  T.  E. 

Filaments  for  Incandescent  Electric  Lamps.  Siemens  & 
Halske,  Aktien-Gesellschaft  (D.R-P.  161081). — The  filaments  are 
composed  of  an  intimate  mixture  of  metallic  tantalum  with  an  electro- 
lytically  conducting  oxide,  such  as  zirconia.  Unlike  filaments  of 
oxides  alone,  they  may  be  used  in  exhausted  vessels,  thus  economising 
energy.  They  may  be  prepared  by  mixing  the  metal  and  oxide  with 
paraffin  and  igniting,  or  by  making  an  intimate  mixture  of  the 
conducting  oxide  with  tantalum  oxide  and  heating  electrically  in  a 
vacuum,  the  oxygen  being  pumped  off  as  produced.  C.  H.  D. 

The  Anodic  Attack  of  Iron  by  Stray  Currents  in  the  Earth 
and  the  Passivity  of  Iron.  Fritz  Haber  and  F.  Goldschmidt  (Zeit. 
Elektrochem. ,  1906,  12,  49 — 74). — In  electric  tramways,  the  rails  are 
usually  connected  to  the  negative  terminal  of  the  central  generators ; 
the  stray  earth  currents  therefore  flow  from  the  rails  through  the 
earth  (or  iron  pipes)  towards  the  central  power  station.  The 
difference  of  potential  between  two  points  in  the  earth  may  be 
measured  by  means  of  unpolarisable  electrodes  of  zinc  immersed  in  a 
paste  of  zinc  sulphate  crystals,  which  are  placed  in  holes  in  the  earth 
at  suitable  distances  apart.  A  non-polarisable  coulomb-meter,  by  means 
of  which  earth  currents  may  be  measured,  is  also  described. 

Cast-iron,  when  buried  underground,  is  sometimes  acted  on  in  such 
a  way  that  its  appearance  is  not  much  changed,  but  the  metal  is 
removed,  leaving  a  soft,  porous  mass  of  ferrous  phosphate  and  silicate 
mixed  with  particles  of  iron  and  carbon.  The  action  may  take  place 
independently  of  electric  currents.  Owing  to  the  high  resistance  of 
the  earth,  stray  currents  can  be  rarely  large  enough  to  produce  rapid 
deterioration  of  iron  pipes;  incases  where,  owing  to  high  local  con¬ 
ductivity  of  the  earth,  a  considerable  current  might  be  concentrated 
on  a  small  area  of  iron,  the  effect  will  depend  mainly  on  whether  the 
iron  is  active  or  passive.  The  anodic  behaviour  of  iron  in  solutions  of 
normal  carbonates,  hydrogen  carbonates,  hydroxides,  and  chlorides  is 
therefore  studied.  An  iron  anode  is  attacked  rapidly  in  a  solution  of 
carbon  dioxide  or  of  a  hydrogen  carbonate.  In  solutions  of  normal  alkali 
carbonates,  an  iron  anode  is  passive  so  long  as  circulation  is  kept  up,  but 
if  it  is  stopped  or  diminished  by  means  of  a  diaphragm,  hydrogen  car¬ 
bonate  is  formed  at  the  anode,  and  the  attack  begins.  Measurements  of 
the  potential  of  the  iron  allow  its  behaviour  to  be  followed  readily,  since 
there  is  a  difference  of  potential  between  active  and  passive  iron  of  con¬ 
siderably  more  than  1  volt.  In  this  way  it  is  shown  that  an  iron  anode 
is  active  in  a  very  dilute  solution  of  sodium  carbonate  and  passive  in 
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concentrated  solutions,  whilst  in  a  1/20  i^-solution  the  same  anode 
may  be  partially  active  and  partially  passive.  The  conditions  under 
which  this  state  of  things  can  exist  are,  however,  not  easily  main¬ 
tained,  and,  as  a  rule,  the  active  or  the  passive  state  soon  gains  the  upper 
hand,  the  whole  anode  passing  into  the  one  or  other  condition.  An  iron 
anode  which  is  passive  in  a  solution  of  sodium  or  calcium  hydroxide  is 
at  once  rendered  active  by  the  addition  of  a  chloride. 

The  authors  discuss  the  cause  of  passivity  very  fully.  They  take 
the  view  that  a  skin  of  oxide  is  formed  which  is  a  metallic  conductor. 
The  oxide  Fe8On  is  shown  to  possess  metallic  conductivity.  In  order 
to  explain  the  loss  of  passivity  which  a  passive  anode  undergoes  when 
left  without  current,  it  is  assumed  that  the  skin  of  oxide  becomes 
discontinuous  or  porous.  The  behaviour  of  a  metal  covered  by  a 
porous  skin  of  a  less  readily  attacked  substance  is  studied  on  iron 
coated  with  copper  and  on  thin  platinum  or  silver  foil  coated  on  one 
side  with  zinc.  In  the  first  case,  as  the  thickness  of  the  copper  deposit 
is  increased  the  electrical  behaviour  of  the  coated  iron  changes 
gradually  from  that  of  iron  to  that  of  copper.  In  the  second  case,  a 
drop  of  a  solution  of  zinc  sulphate  is  placed  on  the  platinum  or  silver 
foil  on  the  uncoated  side,  and  the  potential  difference  between  the 
metal  and  the  solution  measured.  It  is  found  to  approach  more  and 
more  nearly  to  that  between  zinc  and  a  solution  of  zinc  sulphate  as  the 
porosity  of  the  platinum  or  silver  foil  increases.  The  skin  of  oxide 
supposed  to  exist  on  the  surface  of  a  passive  iron  anode  differs  from 
the  porous  metallic  films  in  the  fact  that  its  imperfections  are  imme¬ 
diately  remedied  by  the  oxidation  of  the  metal.  Capillary  forces  and 
reduction  of  the  oxide  by  the  metal  with  which  it  is  in  contact  are 
suggested  as  reasons  for  the  formation  of  defects  in  the  skin,  which  is 
thus  supposed  to  be  constantly  undergoing  destruction  and  regenera¬ 
tion.  T.  E. 

Electro-deposition  of  Copper  on  Iron.  Oliver  W.  Brown  and 
Frank  C,  Mathers  («/.  Physical  Chem.,  1906,  10,  39 — 51). — The 
author  has  endeavoured  to  find  a  bath  suitable  for  deposition  of  copper 
on  iron,  which  shall  not  contain  cyanide.  The  best  bath  is  made  as 
follows  :  60  grams  of  copper  sulphate,  50  grams  of  sodium  hydroxide, 
159  grams  of  sodium  potassium  tartrate,  and  1000  c.c.  of  water;  the  best 
working  conditions  being  a  cathode  density  of  from  0-l  to  0’5  ampere 
per  square  decimetre  and  an  anode  density  not  exceeding  104  amperes 
per  square  decimetre.  This  bath  is  preferable  to  cyanide  baths,  as  it 
gives  off  no  offensive  gas,  works  at  a  higher  anode  density,  and  re¬ 
quires  a  lower  voltage.  L.  M.  J. 

Electrolysis  with  Alternating  Currents.  I.  Electrolysis 
of  Alkali  Chlorides.  Angelo  Coppadoro  ( Gazzetta ,  1905,  35, 
ii,  604 — 628). — On  passing  a  current  of  42  alternations  per  second 
through  an  aqueous  solution  of  sodium  or  potassium  chloride  of  about 
3-M  concentration,  the  electrodes  being  of  platinum  and  the  tempera¬ 
ture  between  15°  and  30°,  no  decomposition  of  the  electrolyte  occurs 
until  the  current  density  reaches  the  value  50  amperes  per  sq.  cm. 
With  current  densities  higher  than  this,  an  appreciable  amount  of 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


215 


hypochlorite  is  formed.  The  gas  evolved  consists  of  hydrogen, 
oxygen  being  also  set  free  after  the  electrolysis  has  continued  for  some 
time  ;  chlorine  is  only  evolved  in  traces  and  at  the  beginning  of  the 
action.  In  no  case  was  the  formation  of  chlorate  observed.  The 
electrodes  undergo  disintegration  and  partly  dissolve  in  the  electrolyte; 
a  deposit  forms  on  the  bottom  of  the  cell,  consisting,  with  potassium 
chloride,  of  platinum  black  mixed  with  potassium  platinichloride,  and 
in  the  case  of  sodium  chloride  of  platinum  black  alone.  If  the  current 
density  is  not  too  high,  the  electrodes  become  platinised,  and  when 
this  action  is  complete  no  more  gas  is  evolved  or  hypochlorite  formed. 
The  hypochlorite  is  afterwards  decomposed  into  chlorine  and  oxygen 
by  the  catalytic  action  of  the  finely-divided  platinum  suspended  in 
the  liquid.  Owing  to  the  platinising  of  the  electrodes,  which  diminishes 
the  polarisation,  the  difference  of  potential  at  the  electrodes  falls 
appreciably  as  the  electrolysis  proceeds.  With  graphite  electrodes,  a 
current  density  of  more  than  1000  amperes  per  sq.  cm.  is  necessary 
before  appreciable  formation  of  hypochlorite  occurs ;  the  electrodes 
then  undergo  very  considerable  disintegration.  T.  H.  P. 

Electrolytic  Researches  with  Symmetrical  and  Unsym- 
metrical  Alternating  Currents.  Albert  Lob  ( Zeit .  Elektrochem., 
1906,  12,  79 — 90). — The  author  has  continued  the  experiments  of  Le 
Blanc  and  Schick  (Abstr.,  1904,  ii,  229,  and  this  vol.,  ii,  5).  Using 
copper  electrodes,  a  solution  of  potassium  cyanide,  and  an  alternating 
current,  the  quantity  of  copper  dissolved  in  similar  circumstances 
depends  on  the  nature  of  the  surface  of  the  electrodes.  The  smoother 
the  surface,  the  smaller  is  the  quantity  dissolved.  The  same  behaviour 
is  observed  with  zinc  and  nickel  electrodes  in  cyanide  solutions. 
In  all  cases,  the  loss  of  weight  of  the  electrodes  is  increased  by 
raising  the  current  density,  by  increasing  the  concentration  of  the 
potassium  cyanide,  and  by  diminishing  the  number  of  alternations 
per  minute.  Iron  and  nickel  are  exceptional  in  the  particular  that 
they  become  passive  at  high  current  densities,  and  therefore  their 
solubilities  become  less. 

With  lead  electrodes  in  4A-sulphuric  acid,  a  current  density  of 
0‘04  to  0T  ampere  per  sq.  cm.,  and  about  3000  alternations  per  minute, 
lead  sulphate  is  formed  and  hydrogen  evolved,  the  yield  of  lead  sul¬ 
phate  being  about  60  per  cent,  of  the  theoretical  amount ;  with 
increasing  frequency  the  yield  diminishes,  becoming  almost  zero  at 
17,000  alternations  per  minute  ;  the  yield  also  falls  off  when  the 
frequency  is  diminished.  These  facts  are  explained  by  supposing  that 
in  1/17,000  minute  the  formation  of  solid  lead  sulphate  from  the  lead 
ions  produced  by  one  current  impulse  has  practically  not  begun, 
hence  the  lead  ions  are  reconverted  into  metallic  lead  by  the  next 
opposite  impulse ;  at  low  frequencies,  on  the  other  hand,  the  duration 
of  an  impulse  is  sufficient  to  produce  lead  sulphate  in  such  quantity 
that  it  adheres  to  the  electrode  and  diminishes  its  active  surface  so 
that  the  potential  can  rise  to  that  required  for  the  oxidation  of  the 
lead  sulphate  to  lead  peroxide. 

Increasing  frequency  also  diminishes  the  yield  of  zinc  oxalate  ob¬ 
tained  from  zinc  electrodes  in  oxalic  acid. 
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With  direct  current,  copper  usually  dissolves  in  potassium  cyanide 
in  the  cuprous  state,  but  the  quantity  dissolved  is  often  less  than 
that  required  by  Faraday’s  law  ;  the  two  lowest  values  observed  were 
37*1  and  44*5  per  cent,  of  the  theoretical  quantity.  The  reason  of 
this  apparent  passivity  was  not  discovered. 

Some  experiments  with  unsymmetrical  alternating  currents  were 
made  with  copper  and  lead  electrodes  in  solutions  of  potassium 
cyanide  and  sulphuric  acid  respectively.  They  are  in  agreement  with 
the  results  obtained  with  the  symmetrical  current.  T.  E. 

Electrolytic  Reduction  of  Succinimide.  Julius  Tafel  and 
Bruno  Emmert  (Zeit.  physikal.  Chem.,  1906,  54,  433 — 450). — The 
earlier  work  on  this  subject  (Tafel  and  Naumann,  Abstr.,  1905, 
ii,  224)  has  been  continued.  The  electrolytic  reduction  of  succinimide 
is  in  several  respects  a  more  complicated  process  than  the  correspond¬ 
ing  reduction  of  caffeine  ( loc .  cit.).  Lead,  particularly  in  spongy  form, 
exerts  a  specially  favourable  influence  on  the  reduction  of  succinimide. 
Further,  the  “acid  potential”  (that  is,  the  potential  at  the  cathode 
during  the  electrolysis  of  pure  acid  of  various  concentrations)  at  a  lead 
cathode  is  markedly  raised  both  by  succinimide  and  by  pyrrolidone,  the 
product  of  its  reduction.  The  reducing  efficiency  of  a  lead  cathode 
remains  practically  constant  throughout  one  experiment  in  the  case  of 
caffeine,  whilst  it  rises  gradually  in  the  case  of  succinimide,  probably 
owing  to  modification  of  the  surface  of  the  lead  cathode  and  the 
increase  of  catalytic  action  resulting  therefrom.  The  efficiency  of  a 
lead  cathode  in  the  reduction  of  succinimide  rises  with  increasing  acid 
concentration  up  to  60  per  cent.,  subsequently  falling  off.  With 
caffeine,  on  the  other  hand,  the  reducing  efficiency  of  a  lead  cathode  is 
constant  for  acid  of  10 — 30  per  cent,  concentration,  and  falls  off  as  the 
acid  concentration  increases.  J.  C.  P. 

Elimination  of  Thermometer  Lag  in  Calorimetry.  Wilhelm 
Jaeger  and  Helmuth  von  Steinwehr  (Zeit.  physikal.  Chem.,  1906,  54, 
428 — 432). — The  sources  of  error  dealt  with  by  Richards,  Henderson, 
and  Forbes  (Abstr.,  1905,  ii,  677)  had  been  discussed  previously  by 
the  authors  (Verb.  deut.  physikal.  Ges.,  1903,  5,  50,  353;  see  also 
Abstr.,  1905,  ii,  677).  It  is  thought,  in  view  of  the  many  other 
sources  of  error  associated  with  the  mercury  thermometer,  that  too 
much  relative  importance  has  been  attached  to  thermometer  lag  by 
Richards,  Henderson,  and  Forbes.  Platinum  thermometers  are  again 
recommended  in  preference  to  mercury  thermometers  for  calorimetric 
work.  J.  C.  P. 

Molecular  Attraction.  V.  An  Application  of  the  Theory 
to  Ten  Additional  Substances.  James  E.  Mills  (J.  Physical 
Chem.,  1906,  10,  1 — 38). — An  extension  of  the  author’s  previous  paper 
(Abstr.,  1904,  ii,  642),  the  additional  substances  investigated  being 
methyl  formate,  ethyl  formate,  methyl  acetate,  chloroform,  acetone, 
carbon  disulphide,  ammonia,  carbon  dioxide,  nitrous  oxide,  and  sulphur 
dioxide.  Of  these,  seven  are  in  accord  with  the  theory,  the  value 
(L  -  E)  j  Ijd  -  *JD  remaining  constant.  Three  substances,  carbon 
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dioxide,  nitrous  oxide,  and  sulphur  dioxide,  showed  considerable 
divergence,  but  this  can  probably  be  attributed  wholly  to  errors  in  the 
measurements  employed.  The  values  of  the  heat  of  vaporisation  are 
recalculated  by  the  author’s  formula  as  well  as  by  Crompton’s  equation, 
and  it  is  found  that  the  latter  gives  values  in  good  accord  with  the 
results  at  high  temperatures,  but  that  at  low  temperatures  the  results 
are  too  high.  The  author’s  expression  gives  results  in  accord  over  the 
whole  range  of  temperature.  With  the  exception  of  values  near  the 
critical  temperature,  out  of  378  tests  now  applied  by  the  author  only 
29  show  a  divergence  greater  than  2  per  cent.,  and  only  three  greater 
than  5  per  cent.  L.  M.  J. 

Boiling  Points  of  Saturated  Solutions  in  Binary  Systems  in 
which  a  Compound  occurs.  H.  W.  Bakhuis  Roozeboom  ( Proc . 
K.  Akad.  Wetensch.  Amsterdam,  1905,  8,  536 — 541). — A  theoretical 
paper.  The  author  deals  with  the  boiling  phenomena  as  these  are 
affected  by  the  different  volatility  of  the  two  constituents.  It  seems 
probable  that  a  saturated  solution  of  the  kind  described  in  the  title 
may  have  two  boiling  points.  J.  C.  P. 

Recombination  of  the  Ions  of  Salt  Vapours.  Georges 
Moreau  ( Compt .  rend.,  1906,  142,  392 — 394.  Compare  Abstr.,  1904, 
ii,  536). — A  current  of  air  was  passed  through  a  salt  solution  of  known 
concentration,  then  through  a  porcelain  tube  heated  to  redness,  and 
finally  through  a  brass  tube.  The  concentration  of  the  ions  in  the 
brass  tube  was  determined  by  measuring  the  saturation  current  be¬ 
tween  the  tube  and  two  small  concentric  cylindrical  electrodes  placed 
close  together  along  the  axis  of  the  tube.  Solutions  of  potassium 
chloride,  bromide,  iodide,  nitrate,  and  carbonate  and  of  rubidium 
chloride  of  different  concentrations  were  used,  and  the  distance  of  the 
electrode  pair  from  the  hot  tube  was  varied.  The  experimental  data 
show  that  at  a  given  temperature  the  rate  of  recombination  of  the  ions 
is  inversely  proportional  to  the  square  root  of  the  concentration  of  the 
salt  vapour,  and  that  the  rate  increases  with  increasing  temperature. 
By  means  of  Langevin’s  formula,  the  ratio  of  the  number  of  combina¬ 
tions  to  the  number  of  collisions  between  ions  of  the  same  mobility  is 
calculated.  At  80°,  this  ratio  is  equal  to  0  61,  at  15°  it  is  very  nearly 
equal  to  unity.  The  high  value  of  the  ratio  agrees  with  the  author’s 
view  that  the  changed  ions  are  complex  in  character,  and  that  this 
complexity  increases  with  falling  temperature.  H.  M.  D. 

Connection  between  Viscosity  and  Ionic  Velocity  or  Rate  of 
Diffusion,  Paul  Walden  ( Zeit .  Elektrochem.,  1906,  12,  77 — 78). — 
For  solutions  of  chlorine,  bromine,  and  iodine  in  different  solvents  it  is 
shown  that  the  product  of  the  diffusion  constant,  D,  and  the  viscosity, 
r],  of  the  solvent  is  independent  of  the  nature  of  the  solvent.  If  this 
product  is  multiplied  by  the  square  root  of  the  molecular  weight,  M,  of 
the  halogen,  a  number  is  obtained  which  is  independent  of  the  nature 
of  the  halogen,  or  in  symbols  D.-q.  JM  =  0-146.  The  value  of  this  con¬ 
stant  is  also  independent  of  the  temperature.  T.  E. 
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Viscosity  and  Fluidity.  Eugene  C.  Bingham  ( Amer .  Chem.  J.,  1906, 
35,  195 — 217.  Compare  Jones  and  Bingham,  this  vol.,  ii,  66). — 
Theoretical  considerations  are  advanced  which  indicate  that  fluidities 
are  additive  and  that  the  normal  viscosity  curve  of  simple  mixtures  is 
hyperbolic.  The  viscosity  data  of  Linebarger  (Amer.  J.  Sci.,  1896,  2, 
331),  Thorpe  and  Rodger  (Trans.,  1897,  71,  374),  and  Dunstan  (Trans., 
1904,  85,  819)  are  quoted  and  plotted  as  curves,  and  it  is  shown  that, 
in  general,  the  fluidity  curves  of  simple  mixtures  are  nearly  straight 
lines.  Explanations  are  offered  for  cases  in  which  the  fluidity  curve 
apparently  deviates  from  a  straight  line.  It  is  pointed  out  that  there 
appears  to  be  a  relation  between  changes  in  fluidity  and  other  physical 
properties. 

In  the  case  of  pure  liquids,  it  has  been  found  that  the  fluidity  curves 
are  very  nearly  straight  lines  for  all  non-associated  compounds,  and  that 
the  fluidities  of  the  compounds  in  a  homologous  series  at  any  given 
temperature  decrease  regularly  as  the  molecular  weight  increases. 

E.  G. 

Existence  of  Hydrogen  Carbonates  in  Mineral  Waters  and 
the  Supposed  Anomalies  in  the  Osmotic  Pressure  Values. 

Louis  C.  Maillard  and  Lucien  Graux  ( Compt .  rend.,  1906,  142, 
404 — 407). — The  authors  find  that  the  freezing  point  of  a  mineral 
water  from  Chatel-Guyon,  when  calculated  from  its  chemical  composi¬ 
tion  on  the  assumption  that  the  carbonic  acid  is  present  in  the  form 
of  hydrogen  carbonates  and  that  the  various  electrolytes  are  com¬ 
pletely  dissociated,  is  -0’388°,  the  actual  freezing  point  being 
-  0-338°.  The  opinion  previously  expressed  that  hydrogen  carbonates 
cannot  be  present  in  such  mineral  waters  is  retracted.  H.  M.  D. 

Significance  of  the  Discontinuity  of  dPjdT  in  the  Application 
of  the  Phase  Rule.  Nicolai  N.  Schiller  (Zeit.  physikal.  Chem.,  1906, 
54,  451  —  454). — A  theoretical  paper.  J.  C.  P. 

An  Apparent  Case  of  Chemical  Action  at  a  Distance. 

Raphael  E.  Liesegang  (Ann.  Physik,  1906,  [iv],  19,  395 — 406). — 
If  two  drops  of  silver  nitrate  are  placed  on  a  gelatin  film  containing 
potassium  bromide,  it  is  observed  that  the  masses  of  silver  bromide 
produced  by  diffusion  frequently  grow  more  rapidly  on  the  sides  of  the. 
two  drops  which  face  each  other.  This  apparent  attraction  is  attri¬ 
buted  to  the  gelatiu  becoming  poorer  in  potassium  bromide  in  the 
neighbourhood  of  the  nascent  silver  bromide.  This  poverty  of 
potassium  bromide  will  be  more  marked  on  the  line  joining  the  two 
drops,  and  will  permit  a  more  rapid  growth  of  the  silver  bromide 
masses  in  that  direction.  J.  C.  P. 

Colorimetric  Measurement  of  Affinity.  Eduard  Salm  (Zeit. 
Elektrochem.,  1906,  12,  99 — 101). — -The  concentration  of  the  hydrogen 
ions  in  any  solution  may  be  determined  by  adding  a  suitable  in¬ 
dicator  to  the  solution  and  comparing  the  colour  with  that  of  one  of 
the  standard  solutions  of  known  hydrogen  ion  concentration  (Abstr., 
1904,  ii,  536)  containing  the  same  indicator.  In  this  way  the  disso¬ 
ciation  constant  of  an  acid  may  be  readily  determined.  The  following 
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values  are  obtained  in  this  way  (the  figures  in  brackets  are  calculated 
from  Ostwald’s  measurements  of  electrolytic  conductivity) :  oxalic  acid, 
Ar=0  09  (OT);  tartaric  acid,  A=0*0011  (0*00097)  ;  fumaric  acid, 
K  —  0-0011  (0  00093)  ;  camphoric  acid,  K—  0-000025  (0*0000225). 

The  dissociation  constant  K  of  an  indicator  is  easily  determined. 
For  a  binary  acid  it  follows  from  Ostwald’s  law  of  dilution  that 
K=CU.,  where  C H.  is  the  concentration  of  the  hydrogen  ions  when  one 
half  of  the  electrolyte  is  dissociated.  This  concentration  is  found  for 
litmus,  for  example,  by  adding  an  acid  to  a  solution  of  litmus  until  the 
colour  is  the  same  as  that  obtained  by  superposing  equal  depths  of 
solutions  cf  blue  and  red  litmus.  An  alkaline  solution  of  phenol- 
phthalein  is  acidified  until  its  colour  is  equal  to  that  of  a  layer  of  the 
alkaline  solution  of  one-half  the  depth.  The  concentration  of  the 
hydrogen  ions  in  these  half  dissociated  solutions  is  then  determined  by 
means  of  concentration  cells  with  hydrogen  electrodes.  The  following 
results  are  given:  methyl-orange,  A  =  4*6xl0~4;  jo-nitrophenol, 
A=2*3xl0-7;  rosolic  acid,  A=l*lxl0~8;  alizarin,  A=  8*8  x  10~9  ; 
phenolphthalein,  K=  8  x  10" 10  ;  cyanin,  K—  4*2  x  10_G  ;  dimethyl  - 
aminoazobenzene,  K =  1*45  x  10-11.  T.  E. 

Chemical  Equilibrium  between  Silver  Amalgams  and  a 
Solution  of  Silver  and  Mercury  Nitrates.  Willem  Reinders 
(Zeit.  physikal.  Chem.,  1906,  54,  609 — 627.  Compare  Abstr.,  1902, 
ii,  639  ;  also  Ogg,  Abstr.,  1899,  ii,  14). — Measured  quantities  of  solu¬ 
tions  of  silver  nitrate  and  mercurous  nitrate  were  mixed  and  put  into  a 
tube  along  with  a  weighed  quantity  of  metal.  The  tube  was  then  sealed, 
and  shaken  in  a  thermostat  at  25°  for  a  considerable  time  (ten  to 
thirty  days).  The  tube  was  then  opened,  the  potential  difference  of  the 
metallic  residue  against  the  solution  was  determined,  and  an  analysis 
was  made  both  of  the  metallic  residue  and  of  the  solution. 

Silver  and  mercury  form  several  compounds,  namely,  Ag3Hg4,  Ag3Hg2, 
and  probably  Ag3Hg.  It  is  found  that  liquid  amalgams  containing 
0 — 0*076  per  cent.  Ag  coexist  with  solutions  in  which  the  silver  nitrate 
is  0 — 2*5  per  cent,  of  the  total  salts ;  the  compound  Ag3Hg4  coexists 
with  solutions  containing  from  2*5  to  18  per  cent,  of  silver  nitrate  ;  the 
compound  Ag3Hg2  coexists  with  solutions  containing  from  18  to  40  per 
cent,  of  silver  nitrate  ;  the  compound  Ag3Hg  coexists  with  solutions 
containing  from  40  to  100  (nearly)  per  cent,  of  silver  nitrate;  solid 
solutions  of  mercury  in  silver  coexist  with  solutions  containing  practi¬ 
cally  nothing  but  silver  nitrate.  The  potential  difference  metal/solu¬ 
tion  changes  with  composition  in  a  manner  which  is  in  harmony  with 
the  equilibria  just  described  and  with  the  author’s  earlier  theoretical 
work  (Joe.  cit.).  J.  C.  P. 

Ester  Formation.  Heinrich  Goldschmidt  and  Einar  Sunde 
( Ber .,  1906,  39,  711 — 725). — The  velocities  of  esterification  of  various 
organic  acids  with  ethyl  alcohol  in  the  presence  of  a  catalyst  were 
measured.  The  ethyl  alcohol  used  was  found,  after  the  measurements 
had  been  made,  to  have  been  not  quite  anhydrous,  since  it  had  been 
dried  over  quicklime  only.  Phenylacetic  acid  in  varying  dilutions  with 
ethyl  alcohol  was  esterified  with  hydrogen  chloride  as  the  catalyst. 
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Measurements  of  the  velocity  of  esterification  of  acetic,  trichloro¬ 
acetic,  and  dichloroacetic  acids  respectively  were  made  similarly. 
Phenylacetic  acid  and  acetic  acid  were  esterified  by  the  use  of  picric 
acid  or  trichloroacetic  acid  as  the  catalyst.  Acetic  acid  was  esterified 
by  the  use  of  dichloroacetic  acid  as  the  catalyst.  A  mixture  of  picric 
acid  and  aniline  picrate  was  used  as  the  catalyst  during  the  esterifica¬ 
tion  of  phenylacetic  acid  and  acetic  acid,  whilst  a  mixture  of  trichloro¬ 
acetic  acid  and  aniline  trichloroacetate  was  used  for  the  esterification  of 
acetic  acid.  The  temperature  was  maintained  at  25°  in  all  the 
experiments. 

Ester  formatiou,  at  least  under  the  conditions  examined  by  the 
authors,  is  fundamentally  a  reaction  of  the  first  order,  although  the 
values  for  the  esterification  constant  in  any  one  set  of  experiments  fall 
as  the  reaction  proceeds.  The  latter  effect  is  due  to  the  retarding 
influence  of  the  water  formed. 

The  acceleration  of  esterification  varies  according  to  the  catalyst 
used.  The  results  indicate  a  connection  between  the  degree  of  dissocia¬ 
tion  of  the  acids  used  as  catalyst  and  the  esterification  constants. 

The  results  obtained  are  discussed  at  length.  A.  McK. 

Catalysis  by  Ferments.  George  Senter  (Zeit.  physiol .  Chem., 
1906,  47,  126 — 128). — Mainly  polemical.  Criticisms  are  offered  on 
Euler’s  work  (Abstr.,  1905,  ii,  693).  The  author  adheres  to  his  earlier 
opinion  that  catalysis  by  catalases  is  a  heterogeneous  reaction,  the 
velocity  of  which  is  influenced  by  diffusion.  W.  D.  H. 

Reciprocal  Behaviour  of  Solute  and  Solvent.  Nicolai  N. 
Schiller  (Zeit.  physikal.  Chem.,  1906,  54,  455 — 462). — A  mathematical 
paper.  J.  C.  P. 

Crystalline  Habit.  F.  G.  Cottrell  (J.  Physical  Chem.,  1906, 
10,  52 — 57). — The  author  briefly  discusses  the  factors  which  determine 
the  crystalline  habit.  According  to  the  views  of  Gibbs,  who  treats  the 
question  as  one  of  equilibrium,  those  faces  are  developed  by  the  crystal 
in  greatest  extent  which  have,  in  contact  with  the  solution,  the  lowest 
surface  tension.  The  author  finds  that  an  octahedral  crystal  of  salt, 
produced  from  a  solution  containing  10  per  cent,  of  urea,  in  the  course 
of  a  day  developed  truncated  corners  to  a  very  slight  extent  when 
placed  in  a  saturated  solution  of  salt  in  water,  but  no  further  develop¬ 
ment  took  place  in  two  months.  The  author  considers  therefore  that 
explanation  for  crystal  habit  is  to  be  sought  not  in  equations  defining 
equilibrium,  but  in  terms  defining  rate  of  growth  which  disappear  in  the 
final  equations  of  equilibrium.  L.  M.  J. 

Nature  of  “  Liquid  Crystals.”  III.  Gustav  Tammann  (Ann. 
Physik,  1906,  [iv],  19,  421 — 425). — The  author  suggests  that  the 
behaviour  of  a  substance  forming  so-called  “  liquid  crystals  ”  is  very 
similar  to  the  behaviour  which  would  be  exhibited  by  a  compound 
AmBn,  forming  a  continuous  series  of  mixed  crystals  with  its 
components  A  and  B,  which  on  melting  dissociated  largely  into  its 
components,  these  not  being  miscible  in  all  proportions. 


J.  C.  P. 
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Simple  Arrangement  of  Lenses  for  Reading  the  Gradua¬ 
tions  of  Chemical  and  Assay  Balances.  George  T.  Holloway 
{Analyst,  1906,  31,  39.) — A  3-inch  plano-convex  lens  cemented  with 
seccotine  to  the  inside  of  the  glass  front  of  the  balance  opposite  the 
pointer  scale  will  be  found  to  be  very  convenient.  A  2 -inch  lens 
similarly  fixed  opposite  the  beam  graduations  is  also  useful.  The  focal 
length  of  the  lenses  is  of  little  importance,  but  they  must  not  be 
powerful  enough  to  produce  distortion.  W.  P.  S. 

Non-leaking  Glass  Tap.  A.  P.  Chattock  ( Phil.  Mag.,  1906, 
[vi],  11,  379 — 380). — The  two  tubes  which  are  connected  through 
the  tap  are  sealed  to  the  same  side  of  the  latter.  The  plug  of  the  tap 
is  hollow,  coutains  mercury,  and  has  two  holes  corresponding  with 
the  ends  of  the  tubes.  When  the  tubes  are  to  be  disconnected,  the 
plug  is  turned  so  that  its  two  holes  are  below  the  mercury.  If  a 
leak  occurs,  gas  may  get  into  the  plug,  but  no  farther.  J.  C.  P. 

Carburetted  Water  Gas  in  the  Bunsen  Burner.  Masumi 
Chikashige  {J.  Soc.  Chem.  Ind.,  1906,  25,  155 — 156.  Compare 
Abstr.,  1904,  ii,  254.) — Carburetted  water  gas  suitable  for  labora¬ 
tory  purposes  is  produced  by  injecting  heavy  petroleum  oils,  together 
with  steam,  into  a  water-gas  generator  filled  with  ignited  coke ;  the 
gas  produced  is  passed  through  a  superheater  loosely  packed  with  fire¬ 
bricks,  and  then  through  a  scrubber,  after  which  it  enters  the  gas¬ 
holders.  The  mean  composition  of  the  gas  does  not  differ  much  from 
that  of  coal  gas.  Heavy  hydrocarbons  5 ’3,  methane  16 '8,  hydrogen 
51 ‘7,  carbon  monoxide  15 '4,  carbon  dioxide  0  6,  oxygen  0  5,  nitrogen 
9-7  per  cent,  by  volume.  The  gas  was  tested  with  Smithells  and 
Ingle’s  apparatus  to  find  out  the  proportions  of  the  constituents  of 
the  partially  burned  gas,  and  the  results  are  tabulated.  The  flow  of 
gas  necessary  to  produce  a  flame  15  cm.  long  from  a  Bunsen  burner 
was  found  to  be  160  litres  per  hour  as  compared  with  120  litres  per 
hour  for  coal  gas.  Carburetted  gas  has  no  more  action  on  copper, 
platinum,  or  porcelain  vessels  than  coal  gas  has.  P.  H. 
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Oxyhalogen  Compounds.  I  and  II.  William  Bkay  ( Zeit . 
physikal.  Chem.,  1906,  54,  463 — 497). — The  author  first  discusses  the 
kinds  of  exper  imental  evidence  that  may  help  in  deciding  the  question 
whether  any  given  reaction  takes  place  in  stages,  and,  if  so,  what  these 
stages  are.  The  evidence  may  be  classified  under  four  heads  :  (1)  iso¬ 
lation  of  an  intermediate  product ;  (2)  the  occurrence  of  coupled  pro¬ 
cesses  (see  Luther  and  Schiloff,  Abstr.,  1904,  ii,  244);  (3)  kinetic 
experiments  by  which  the  order  of  the  reaction  is  determined  ;  (4) 
analogy. 
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In  the  experimental  part  of  the  work,  the  oxidation  of  iodide  by 
potassium  permanganate,  hypochlorous  acid,  and  ozone  has  been  studied, 
and  the  results  confirm  the  view  expressed  by  Forster  and  Gyr  (Abstr., 
1903,  ii,  209),  that  the  production  of  iodate  in  the  oxidation  of  an 
iodide  is  a  secondary  process.  Forster  and  Gyr  concluded  that  the 
production  of  iodine  was  the  primary  process,  but  the  author  shows 
that  the  formation  of  liypoiodite  may  just  as  well  be  regarded  as  the 
primary  stage.  On  the  basis  of  work  due  to  various  authors,  it  can  be 
shown  that  when  an  iodide  is  oxidised  by  hydrogen  peroxide,  potassium 
persulphate,  arsenic  acid,  and  iodic  acid,  the  primary  formation  of 
hypoiodite  is  practically  certain,  and  a  similar  explanation  is  at  least 
in  harmony  with  recorded  observations  on  the  oxidation  of  iodide  by 
bromic,  chloric,  and  chromic  acids.  The  author,  therefore,  feels 
justified  in  formulating  the  rule  that  when  an  iodide  is  oxidised  by 
substances  containing  oxygen,  the  first  stage  is  the  production  of 
hypoiodite  or  hypoiodous  ac!d  (compare  Skrabal,  Abstr.,  1905,  ii,  449). 
It  is  very  probable  also  that  a  similar  rule  will  apply  to  the  oxidation 
of  chloride  and  bromide,  and  that  in  an  aqueous  solution  of  a  halogen 
X  the  active  constituent  is  an  acid  of  the  type  HXO. 

The  normal  oxidation  potential  of  the  process  I03'  — >-  I  is  higher 
than  that  of  the  process  HIO  — >-  I. 

Incidentally  it  has  been  shown  that  iodine  can  be  estimated  by 
thiosulphate  in  sodium  hydrogen  carbonate  solution,  provided  the 
solution  is  saturated  with  carbon  dioxide  and  contains  enough  iodide 
(about  0T  mol.  per  litre).  J.  C.  P. 

Oxyhalogen  Compounds.  III.  Chlorine  Peroxide.  William 
Bray  (Zeit.  physikal .  Chem.,  1906,  54,  569 — 608.  Compare  preceding 
abstract). — The  ratio  in  which  chlorine  peroxide  is  distributed  between 
water  and  carbon  tetrachloride  is  nearly  independent  of  the  concentra¬ 
tion,  hence  the  molecular  condition  of  the  peroxide  is  the  same  in  both 
solvents.  Cryoscopic  experiments  with  the  aqueous  solutions  show 
that  the  formula  of  the  dissolved  peroxide  is  C102.  The  eutectic  point 
at  which  ice,  chlorine  peroxide  hydrate,  and  solution  are  in  equilibrium 
is  —  0-79°.  The  solubilities  of  the  hydrate  and  of  the  liquid  peroxide 
have  been  determined  at  various  temperatures  up  to  15°,  and  the 
curves  obtained  show  that  at  18°  there  is  a  transition  point,  the 
hydrate  being  there  converted  into  the  liquid  peroxide.  Chlorine 
peroxide  hydrate  is  a  rather  unstable  substance  and  its  composition 
could  not  be  determined  with  any  very  great  accuracy.  The  author 
considers  it  to  be  C102,8H20(±  1H20),  a  formula  analogous  to  that  for 
chlorine  hydrate.  Another  point  of  analogy  with  chlorine  is  that  a 
compound  of  water,  carbon  tetrachloride,  and  chlorine  peroxide  has 
been  obtained  (compare  Jakowkin,  Abstr.,  1899,  ii,  736). 

It  has  been  shown  that  in  the  reduction  of  chlorine  peroxide,  chlorite 
is  primarily  produced.  The  formation  of  this  intermediate  stage  was 
demonstrated  in  the  case  of  the  action  of  chlorine  peroxide  on  iodide, 
nitrite,  and  zinc,  while  its  formation  is  very  probable  also  in  the  action 
of  chlorine  peroxide  on  ferrous  sulphate  and  on  arsenious  acid.  This 
view  of  the  primary  production  of  chlorite  in  the  reduction  of  chlorine 
peroxide  is  supported  also  by  a  study  of  the  rate  of  decomposition  of 
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chlorine  peroxide  in  aqueous  solution  in  presence  of  Cl'  ions.  It  is 
found  that  the  velocity  of  this  change  is  proportional  to  the  square  of 
the  concentration  of  the  chlorine  peroxide,  and  approximately  pro¬ 
portional  to  the  concentration  of  the  Cl'  ion.  The  decomposition  is 
accelerated  also  by  H"  ions.  The  author  suggests  that  the  primary 
stage  in  the  decomposition  is  represented  by  the  equation 
2C102  +  H,0  +  Cl'  =  2HC102  +  CIO', 
the  subsequent  reactions  taking  place  with  great  rapidity. 

Chlorous  acid  is  a  “primary  oxide”  (see  Skrabal,  Abstr.,  1905,  ii, 
18)  in  that  it  decomposes  into  two  substances,  one  of  which  is  more, 
the  other  less,  highly  oxidised,  thus  :  3HC102  =  2HC103  +  HC1,  and 
possibly  4HC102  =  ),C12  +  3C102  +  2HsO.  Like  other  “  primary  oxides,” 
chlorous  acid  is  a  very  unstable  substance,  but  the  author  has  succeeded 
in  preparing  solutions  of  the  acid,  taking  the  precaution  to  remove 
traces  of  hypochlorite  by  addition  of  a  little  arsenious  acid. 

The  various  methods  available  for  the  determination  of  chlorine 
peroxide  in  presence  of  chlorine,  chloride,  and  chlorate  are  discussed, 
and  improvements  are  suggested.  The  author,  in  agreement  with 
Reychler  (Abstr.,  1901,  ii,  548)  and  Oechsli  (Abstr.,  1904,  ii,  22),  finds 
that  the  best  method  of  estimating  chlorine  peroxide  in  solution  is  by 
means  of  potassium  iodide  and  thiosulphate.  A  measured  quantity  of 
the  chlorine  peroxide  solution  is  added  to  50  c.c.  Nj  10  or  Nj 5  KI, 
and  the  mixture  is  then  acidified  with  3 — 5  c.c.  2W  H2S04.  After 
three  minutes,  the  liberated  iodine  is  titrated  with  Nj  10  Na2S203.  It 
is  necessary  to  wait  a  little  before  titrating,  because  the  last  stages  of 
the  reaction  are  not  completed  instantaneously.  J.  C.  P. 

Reactions  of  Chlorine  Dioxide  and  Chlorous  Acid.  William 
Bray  ( Zeit .  anorg.  Chem.,  1906,  48,  217 — 250.  Compare  preceding 
abstract). — In  the  dark,  at  the  ordinary  temperature,  aqueous 
solutions  of  chlorine  dioxide  slowly  decompose  in  approximate  accord¬ 
ance  with  the  equation  6C102  +  3H20  =  5HC103  +  HC1 ;  at  0°,  the  rate 
is  practically  zero.  The  action  is  accelerated  by  chlorine  ions  and  by 
platinum,  but  is  practically  unaffected  by  hydrogen  and  C103'  ions. 
At  60°,  a  little  oxygen  is  evolved  owing  to  splitting  up  of  the  dioxide 
into  its  elements  ;  at  100°,  in  the  dark,  this  is  the  chief  and  probably 
the  primary  reaction.  The  rate  of  decomposition  is  greatly  increased 
by  chlorine ;  the  equation  in  this  case  is 

C102  +  |C12  +  H20  =  HC1  +  HC103, 
which  is  shown  to  be  a  reversible  reaction.  In  sunlight,  as  at  100°, 
the  primary  reaction  is  probably  decomposition  of  the  dioxide  into  its 
components. 

In  alkaline  solution,  in  absence  of  light,  chlorine  dioxide  decomposes 
with  production  of  equivalent  amounts  of  chlorite  and  chlorate.  In 
the  presence  of  sodium  hydrogen  carbonate,  this  action  proceeds 
slowly ;  the  chlorite  is  stable  under  these  conditions  and  almost 
completely  ionised.  The  chemical  dynamics  of  the  reaction  between 
the  peroxide  and  sodium  hydroxide  have  been  investigated,  and  it  is 
shown  that  with  excess  of  alkali  the  rate  is  proportional  to  the 
hydroxyl  ion  concentration  and  to  the  square  of  the  dioxide  con¬ 
centration. 
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The  interaction  of  chlorous  and  chloric  acids  in  the  presence  of 
sulphuric  acid  has  been  studied  with  the  object  of  determining  if, 
as  has  often  been  assumed,  there  is  a  well-defined  equilibrium 
2C102  +  H20  ^  HC102  +  HC103.  It  is  found  that  the  acids  interact 
very  slowly  and  that  many  other  substances  besides  chlorine  dioxide 
are  produced  ;  further,  the  proportion  of  chlorate  continually  increases, 
so  that  if  the  equilibrium  in  question  is  a  real  one  it  is  of  secondary 
importance. 

The  reaction  between  hydrochloric  and  chloric  acids  (from  sodium 
chloride,  sodium  chlorate,  and  sulphuric  acid)  has  also  been  studied, 
and  it  is  shown,  in  agreement  with  Schacherl  (this  Journal, 
1877,  i,  47)  and  with  earlier  kinetic  investigations  by  the  author, 
under  rather  different  conditions  (Abstr.,  1903,  ii,  275),  that  when  the 
chlorine  ion  concentration  is  small,  the  reaction  proceeds  according  to 
the  equation  C103'  +  Cl'  -f  2H  ^  C102  +  IC12  +  H20,  the  reverse  of 
that  expressing  the  decomposition  of  chlorine  dioxide  by  water  in  the 
presence  of  chlorine  ions.  With  relatively  concentrated  hydrochloric 
acid,  on  the  other  hand,  the  change  is  usually  assumed  to  proceed 
according  to  the  equation  HC103  +  5HC1  =  3C12  +  3H20,  and  in  agree¬ 
ment  with  this  it  was  found  that  practically  no  chlorine  dioxide  was 
evolved  from  a  solution  containing  gram-molecular  amounts  of  sodium 
chloride  and  sodium  chlorate  per  litre,  and  normal  with  respect  to 
sulphuric  acid.  The  author  regards  as  doubtful  Sand’s  contention 
(Abstr.,  1905,  ii,  156)  that  the  foregoing  reaction  is  quinque- 
molecular ;  it  is  probably  quadrimolecular.  Reasons  are  given  for 
supposing  that  in  the  first  stage  of  the  reduction  of  the  chlorate  ion 
the  chlorite  ion  is  formed.  G.  S. 

Conversion  of  Oxygen  into  Ozone  at  High  Temperatures 
and  the  Oxidation  of  Nitrogen.  Franz  Fischer  and  Fritz 
Braehmar  ( Ber .,  1906,  39,  940 — 968). — Ozone,  like  nitric  oxide  and 
hydrogen  peroxide,  is  an  endothermic  substance,  and  should  therefore 
be  produced  from  oxygen  at  high  temperatures  ;  a  satisfactory  experi¬ 
mental  proof  of  this  statement  has  hitherto  not  been  forthcoming 
owing  to  the  extraordinarily  rapid  rate  of  decomposition  of  ozone  at 
high  temperatures  (Clement,  Abstr.,  1904,  ii,  479).  The  authors  have 
succeeded  not  only  in  detecting  ozone  under  these  conditions,  but  also 
in  isolating  it.  The  principle  of  their  method  is  the  sudden  cooling  of 
the  ozone  at  the  moment  of  formation  by  liquid  air  or  oxygen. 

In  the  first  set  of  experiments,  hydrogen,  carbon  monoxide, 
acetylene,  hydrogen  sulphide,  sulphur,  wood  charcoal,  and  wood  are 
burnt  either  beneath,  or  at  the  surface  of,  liquid  air.  The  latter, 
after  its  volume  has  been  reduced  to  a  few  c.c.,  is  filtered.  In  all 
cases  except  that  of  hydrogen  sulphide,  nitrogen  trioxide  is  detected 
in  the  blue  mass  on  the  filter,  whilst  in  every  case  ozone  is  obtained 
from  the  filtrate,  after  the  air  has  boiled  away,  in  the  form  of  a  dark 
blue  ring,  and  is  detected  by  its  odour  and  by  the  production  of  a 
violet  coloration  with  paper  previously  soaked  in  an  alcoholic  solution 
of  tetramethyl-jo-diaminodiphenylmethane  (compare  Arnold  and 
Menzel,  Abstr.,  1902,  ii,  352).  Hydrogen  peroxide  cannot  be  detected 
in  any  case  or  when  hydrogen  is  burnt  beneath  liquid  oxygen. 

In  other  experiments,  the  heating  of  liquid  air  or  oxygen  is  brought 
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about  by  electrical  means.  A.  platinum  wire  can  be  maintained  at  a 
white  heat  beneath  liquid  air,  but  in  liquid  oxygen  only  if  the  wire  is 
coated  with  zirconia  and  yttria.  In  both  cases,  and  also  by  the  use  of 
the  filament  of  a  Nernst  lamp,  ozone  is  the  only  endothermic 
substance  detected.  By  the  action  of  the  electric  arc  between 
platinised  copper  poles  beneath  liquid  air,  ozone  and  nitrogen 
trioxide  are  obtained.  The  production  of  these  two  substances  by  the 
passage  of  electric  sparks  through  liquid  air  has  previously  been  noted 
by  Helbig.  That  the  formation  of  ozone  is  due  to  thermal  and  not  to 
photo-chemical  causes  is  proved  by  immersing  a  quartz  vessel  con¬ 
taining  a  glowing  Nernst  filament  under  10  mm.  pressure  in  liquid 
air ;  ozone  is  not  produced.  Under  similar  conditions,  ozone  is 
obtained,  however,  by  the  use  of  a  U-shaped  quartz  Geissler  tube. 

The  original  paper  must  be  consulted  for  the  discussion  of  these 
results  and  for  the  description  and  sketches  of  the  apparatus. 

The  estimation  of  the  ozone  produced  by  these  means  in  liquid  air 
is  effected  by  allowing  a  known  volume  of  the  liquid  to  boil  away,  the 
escaping  gas  being  passed  through  a  solution  of  potassium  iodide. 

Assuming  that  the  sp.  gr.  of  the  mixture  of  oxygen  and  ozone  is 
equal  to  that  of  liquid  oxygen,  the  percentage  weight  of  ozone  can  be 
calculated  ;  the  values  obtained,  about  1  per  cent.,  are  in  good 
agreement  with  those  calculated  by  Nernst’s  formula  ( Zeit .  Elektro- 
chem.,  1903,  9,  892).  C.  S. 

Ozone.  II.  Stephan  Jahn  (Zeit.  anorg .  Chew,.,  1906,  48, 

260 — 293.  Compare  Abstr.,  1905,  ii,  16). — With  the  object  of 
elucidating  the  mechanism  of  the  spontaneous  decomposition  of  ozone, 
measurements  of  the  rate  of  disappearance  of  this  gas  mixed  with 
oxygen  at  different  pressures  have  been  made  by  a  dynamical  as  well 
as  by  a  statical  method  at  a  constant  temperature  of  127°.  According 
to  the  former  method  (already  employed  by  Clement,  Abstr.,  1904,  ii, 
479),  ozonised  oxygen  was  passed  in  a  stead}1"  stream  through  a  heated 
glass  vessel  and  the  proportion  of  ozone  in  the  entering  and  issuing  gas 
determined  by  titration.  Experiments  were  made  under  atmospheric 
pressure  and  under  300  mm.  pressure*  and  it  was  found  that  the  rate 
of  decomposition  was  inversely  proportional  to  the  oxygen  pressure. 
The  oxygen  pressure  was  also  varied  by  using  air  as  a  diluent;  the 
results  in  this  case  were  similar,  but  not  so  conclusive,  owing  probably 
to  secondary  reactions  between  ozone  and  nitrogen.  The  dependence 
of  the  rate  of  reaction  on  the  oxygen  pressure  was  confirmed  by 
experiments  cairied  out  by  a  static  method  described  by  Warburg 
(Abstr.,  1902,  ii,  130),  the  rate  of  disappearance  of  ozone  being 
determined  from  the  change  of  pressure  in  a  specially  constructed 
apparatus. 

These  results  indicate  that  the  process  in  question  proceeds  in  stages 
and  that  what  is  actually  measured  is  a  reaction  in  which  a  single 
atom  of  oxygen  takes  part.  Taking  into  account  the  bimolecular 
character  of  the  reaction,  as  proved  by  Warburg  and  by  Clement  (loc. 
cit.),  the  author  considers  that  the  first  stage — probably  203  =  202-t-  20 
— is  rapid,  and  that  it  is  the  reaction  03  +  O  =  202  which  is  actually 
measured.  G.  S. 
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Allotropic  Forms  of  Selenium.  Robert  Maru  (Ber.,  19  )6,39, 
697 — 704). — Two  distinct  forms  of  metallic  crystalline  selenium  exist, 
both  of  which  are  conductors.  The  variety  produced  by  heating 
amorphous  selenium  forms  grey  crystals  :  it  is  labile  and  is  converted 
into  a  more  stable  form  at  a  rate  which,  above  170°,  can  be  measured  by 
the  development  of  heat,  a  thermo-electric  method  of  observing  which 
is  described.  The  transition  of  the  labile  into  the  more  stable  form 
may  also  be  followed  by  the  gradual  increase  of  the  electrical 
conductivity  during  the  transition.  The  latter  form,  however,  does 
not  appear  to  be  the  most  stable  variety  of  selenium.  When  the  labile 
form  is  quickly  cooled,  the  conductivity  rapidly  increases  until  at  the 
ordinary  temperature  the  value  is  1000 — 2000  times  as  great  as 
initially ;  on  remaining  at  the  ordinary  temperature,  however,  this 
variety  of  selenium  decreases  steadily  in  conductivity.  The  most 
stable  form  of  selenium  exists  probably  between  217°  and  160°,  when 
a  condition  of  equilibrium  between  two  modifications  is  attained  ; 
whether  those  modifications  are  the  forms  described  or  two  other 
forms  is  uncertain. 

Whilst  amorphous  selenium  in  thin  layers  has  a  red  tint,  the 
labile  crystalline  form  is  grey  with  a  faint  red  tint  and  the  more 
stable  crystalline  form  is  bluish-grey.  Whilst  the  amorphous  form  is 
exceedingly  brittle,  the  labile  crystalline  form  is  less  so  and  the  more 
stable  crystalline  form  is  malleable. 

Traces  of  impurities  in  selenium  have  a  great  influence  in  retarding 
its  crystallisation.  A.  McK. 

Loss  of  Nitre  in  the  Chamber  Process.  John  K.  H.  Inglis 
( J '.  Soc.  Chem.  Ind.,  1906,  25,  149 — 154). — Only  very  small  quantities 
of  nitrogen  peroxide  and  trioxide  are  reduced  to  nitrous  oxide  in  the 
sulphuric  acid  chambers,  and  50  per  cent,  of  the  total  loss  of  nitre 
takes  place  owing  to  the  incomplete  absorption  of  the  nitrogen  peroxide 
and  trioxide  in  the  Gay  Lussac  tower. 

Samples  of  flue  gases  consisting  of  nitrogen,  oxygen,  carbon  dioxide, 
nitrous  oxide,  nitric  oxide,  nitrogen  trioxide,  nitrogen  peroxide, 
sulphur  dioxide,  sulphur  trioxide,  and  the  vapour  of  sulphuric  acid 
were  analysed  by  liquefaction  and  subsequent  fractional  distillation. 
For  details  of  the  method,  the  original  paper  should  be  consulted. 

P.  H. 

Removal  of  Nitrous  Acid  from  Concentrated  Nitric  and 
Sulphuric  Acids.  Oswald  Silberrad  and  Bertram  J.  Smart  (J.  Soc. 
Chem.  Ind.,  1906,  25,  156 — 157). — It  was  found  that  carbamide,  lead 
peroxide,  oxamide,  methylamine  nitrate,  or  aminoguanidine  nitrate, 
which  react  readily  with  nitrous  acid  in  aqueous  solution,  are  very  inert 
towards  nitrous  acid  in  presence  of  concentrated  nitric  acid  either 
alone  or  in  admixture  with  sulphuric  acid ;  hydrazine  sulphate, 
however,  reacts  with  explosive  violence.  P.  H. 

Existence  of  Sulphides  of  Phosphorus.  Henri  Giran  (Compt. 
rend.,  1906,  142,  398 — 400). — Mixtures  of  sulphur  and  phosphorus 
in  different  proportions  were  heated  in  small  sealed  tubes  at  about 
200°.  After  the  contents  had  been  solidified  by  cooling,  the  tubes 
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were  gradually  heated  and  the  temperature  at  which  complete  liquefac¬ 
tion.  took  place  was  determined.  The  formation  of  four  different 
compounds  is  indicated  by  four  temperature  maxima  on  the  curves 
representing  the  dependence  of  the  liquefaction  temperature  on '  the 
composition.  The  maximum  temperatures  are  167°,  296°,  272°,  and 
314°,  the  corresponding  composition  being  expressed  by  the  formulae 
P4S3,  P2S3,  P2S5,  and  PSG  respectively.  The  four  eutectics  at  -  40°, 
+  46°,  +  230°,  and  +  243°  correspond  approximately  with  the  composi¬ 
tions  P3S,  PS,  PS2,  and  PS3  respectively.  The  mixtures  of  sulphur  and 
phosphorus,  which  are  liquid  at  the  ordinary  temperature,  exhibit  super¬ 
cooling  to.  a  marked  degree ;  solidification  can  only  be  brought  about  by 
cooling  to  about  —  80°.  H.  M.  D. 


Carbon  Suboxide.  I.  Otto  Diels  and  Bertram  Wolf  ( Ber ., 
1906,  39,  689 — 697). — A.  suboxide  of  carbon,  OlOICiCiO,  is  formed 
when  ethyl  malonate  is  slowly  distilled  under  reduced  pressure  into  a 
vessel  containing  glass  wool  and  a  large  excess  of  phosphoric  oxide  and 
kept  at  a  temperature  of  about  300°.  The  products  of  decomposition 
are  passed  through  a  dry  tube  in  order  to  retain  small  amounts  of  the 
ethyl  ester,  and  then  into  a  glass  vessel  surrounded  by  liquid  air,  where 
both  ethylene  and  carbon  suboxide  are  condensed.  Part  of  the  sub¬ 
oxide  decomposes  and  forms  a  carmine-red  deposit  on  the  phosphoric 
oxide,  and  thus  prevents  the  decomposition  of  further  quantities  of 
ethyl  malonate.  The  ethylene  volatilises  readily  from  the  mixture  at 
the  ordinary  temperature,  leaving  a  small  quantity  of  colourless  liquid. 
This  residue  can  then  be  volatilised  and  collected  in  a  tube  cooled  to 
-60°  to  -70°.  The  pure  oxide  is  a  colourless,  extremely  mobile 
refractive  liquid,  with  an  intense  odour  resembling  acraldehyde  and 
mustard  oil  and  has  poisonous  properties.  It  boils  at  7°  under  761  mm. 
pressure  and  has  a  high  vapour  pressure  at  temperatures  much  below 
its  boiling  point.  Its  vapour  density  accords  with  the  formula  C302. 
It  burns  with  a  bright  blue  but  at  the  same  time  smoky  flame.  Its 
combustion  with  oxygen  is  represented  by  the  equation 
C302  +  202  =  3C02. 

Its  chemical  properties  are  those  of  a  malonic  anhydride.  It  com¬ 
bines  readily  with  water,  yielding  malonic  acid;  with  aniline  to  form 
malonanilide ;  with  ammonia  to  form  malonamide,  and  with  dry 
hydrogen  chloride  to  form  malonyl  chloride. 

When  kept  in  a  sealed  tube  for  one  to  two  days  at  15°,  it  gradually 
changes  to  a  dark  red  solid  mass,  which  dissolves  in  cold  water  to  an 
eosin-red  solution.  The  transformation  occurs,  much  more  readily  at 
37°  and  is  instantaneous  at  100°.  J.  J.  S. 


Suboxides  of  Carbon.  Marcellin  Berthelot  ( Gompt .  rend., 
1906, 142,  533 — 537). — The  name  carbon  suboxide  applied  by  Diels  and 
Wolf  to  the  compound  C302  (preceding  abstract)  is  not  justified,  as  it 
ignores  the  existence  of  the  suboxides  of  carbon  already  described 
(Brodie,  Abstr.,  1873,  348  ;  Berthelot,  Ann.  Chim.  Phys.,  1877,  [v],  10, 
72  ;  Abstr.,  1891,  801).  M.  A.  W. 

16—2 


228 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  So-called  Metalammonium  Compounds.  Otto  Ruff 
and  Emil  Geisel  ( Ber .,  1906,  39,  828 — 843.  Compare  Joannis,  this 
vol.,  ii,  161). — The  substances  described  by  Joannis  are  not  definite 
compounds  of  metal  and  ammonia,  but  are  mixtures  of  the  metal  with 
its  saturated  solution  in  ammonia.  This  has  been  proved  by  taking  a 
mixture  in  which  the  ratio,  metal  :NH3  —  1  :  09  approx.,  and  pressing 
this  at  a  low  temperature  between  linen  ;  a  certain  amount  of  liquid 
(saturated  solution)  is  thus  pressed  out,  and  a  compact  metallic  mass 
is  left. 

The  following  values  express  the  number  of  gram-molecules  of 
ammonia  required  to  dissolve  1  gram-atom  of  potassium,  sodium,  or 
lithium  at  the  temperatures  named. 


Temp...  +2-2°.  0°.  -25°.  -30°.  -50°.  -70".  -80".  -100°.  -105°. 

Potassium  .  —  4 '74  —  —  4 ‘79  —  —  4 '82  — 

Sodium  .  6T4  5S7  —  5’52  5‘39  5’20  —  — •  4'98 

Lithium  .  —  3  "93  3 ‘93  —  3 -93  —  3 '93  —  — 


No  solid  or  liquid  phase  has  been  established  in  addition  to  the 
metal  and  its  saturated  solution. 

The  solutions  of  all  the  alkali  metals  in  ammonia  decompose  more 
or  less  slowly  when  kept  in  tubes  at  the  ordinary  temperature.  Hydro¬ 
gen  is  evolved  and  the  metallic  amide  is  formed.  Half  saturated 
solutions  require  the  lapse  of  the  following  times  before  they  are 
completely  decomposed  :  caesium,  one  to  two  hours ;  rubidium,  six  to 
ten  hours  ;  potassium,  two  to  three  days  ;  sodium  and  lithium,  two  to 
three  weeks.  Increase  of  temperature  facilitates  the  decomposition. 
The  alkali  hydrides  also  react  with  liquid  ammonia,  yielding  hydrogen 
and  the  metalamide.  J.  J.  S. 

Preparation  of  Alkali  Hydroxides  by  means  of  Alkali  Silico- 
fluorides.  Julius  A.  Reich  (D.R.-P.  161795). — In  the  decomposi¬ 
tion  of  alkali  silicofluoi  ides  by  means  of  lime  according  to  the  equation 
Na2SiF6 -f  4CaO  =  Na20  +  3CaF2  +  CaSi08,  the  residue  is  not  readily 
soluble  in  hydrochloric  acid,  and  the  recovery  of  the  hydrofluosilicic 
acid  is  thus  difficult  and  incomplete.  This  is  avoided  by  using  about 
double  the  quantity  of  lime  indicated  by  the  above  equation,  the  excess 
of  lime  being  either  added  at  first  or  after  the  removal  of  the  alkali 
hydroxide.  The  residue  dissolves  readily  in  hydrochloric  acid,  and 
the  hydrofluosilicic  acid  is  then  precipitated  by  potassium  chloride. 

C.  H.  D. 

Behaviour  on  Impact  of  Chemical  Elements,  especially  of 
Light  Metals.  O.  Ohmann  (Ber.,  1906,  39,  866 — 870.  Compare 
Doermer,  this  vol.,  ii,  162). — Doermer  ascribes  the  sparking  of 
metallic  calcium  when  hit  with  an  iron  hammer  on  an  iron  anvil  to 
the  presence  of  rust ;  the  author  disagrees  with  this  view,  since  granite 
or  quartz  may  be  substituted  for  iron  with  a  like  effect.  According 
to  the  author,  the  sparking  observed  when  calcium  is  detonated  is  due 
to  evaporation  of  the  metal  and  subsequent  chemical  action.  When 
the  detonation  is  conducted  in  an  atmosphere  of  oxygen,  the  light 
evolved  is  moi'e  intense  than  in  air. 


INORGANIC  CHEMISTRY. 


229 


The  behaviour  of  sodium,  potassium,  lithium,  and  phosphorus  ou 
impact  is  similar,  although  varying  in  degree.  The  effect  with 
magnesium  and  aluminium  is  but  slight.  A.  McK. 

Iron  and  Calcium.  C.  Quasebart  [Metallurgie,  1906,  3,  28 — 29). 
— Calcium  is  now  frequently  employed  for  the  deoxidation  of  iron,  the 
reaction  taking  place  with  great  development  of  heat.  Calcium  does 
not  alloy  with  iron,  whether  containing  carbon  or  not.  In  one  experi¬ 
ment,  a  hollow  iron  cylinder  filled  with  calcium  was  heated  at  1400° 
for  three  and  a  half  hours  without  any  absorption  of  calcium  by  the 
iron  taking  place.  C.  H.  D. 

Preparation  and  Properties  of  Strontium.  Antoine  Guntz 
and  Roederer  ( Compt .  rend.,  1906,  142,  400 — 401). — Pure  strontium 
was  obtained  by  heating  the  hydride  at  1000°  in  a  vacuum,  the 
strontium  vapour  being  condensed  in  a  cooled  steel  tube.  Analysis  of 
the  product  gave  99-43  per  cent,  of  strontium.  It  has  a  silver-white 
colour,  but  tarnishes  immediately  in  contact  with  the  air,  melts  at 
about  800°,  and  volatilises  at  a  somewhat  higher  temperature.  Dry 
carbon  dioxide  has  no  action  on  it  in  the  cold  ;  at  a  red  heat,  the  gas 
is  absorbed  with  formation  of  strontium  carbide  and  carbonate.  It  is 
attacked  by  water  and  ethyl  alcohol  with  evolution  of  hydrogen.  The 
following  thermal  data  were  obtained  : 

Sr  +  HClaq  =  SrCl.aq  +  H.,  +  1 28*0  Cal. 

Sr  +  O  =  Sr0“  +  "  141 -2  Cal. 

Thomsen  found  1 1 7'05  Cal.  for  the  heat  of  solution  of  an  impure 
specimen  of  strontium  in  dilute  hydrochloric  acid.  The  heats  of  form¬ 
ation  of  strontium  compounds  recorded  by  him  are  consequently  too 
small  to  the  extent  of  110  Cal.  H.  M.  D. 

Magnesium  Permanganate  as  an  Oxidising  Agent.  Arthur 
Michael  and  Wightman  W.  Garner  ( Amer .  Chem.  J.,  1906,  35, 
267 — 271). — Magnesium  permanganate  dissolves  in  methyl  alcohol, 
forming  a  solution  which  is  fairly  stable  at  the  ordinary  temperature, 
but  it  readily  attacks  ethyl  and  propyl  alcohols.  The  salt  is  soluble  in 
glacial  acetic  acid  and  in  methyl  and  ethyl  acetates,  and  yields  com¬ 
paratively  stable  solutions.  Propionic  acid  is  slowly  attacked  by  the 
salt,  whilst  butyric  and  isovaleric  acids  are  violently  decomposed  with 
evolution  of  carbon  dioxide.  The  salt  dissolves  in  acetone,  but  a 
reaction  immediately  takes  place  with  development  of  heat.  Glacial 
acetic  acid  and  pyridine  are  the  only  solvents  which  are  found  to  be 
sufficiently  stable  towards  the  salt  to  be  of  practical  use  for  oxidation 
purposes.  Benzene  and  its  homologues  are  readily  attacked  by  a  solu¬ 
tion  of  magnesium  permanganate  in  glacial  acetic  acid,  with  evolution 
of  carbon  dioxide.  Open-chain  hydrocarbons,  such  as  hexane,  undergo 
similar  oxidation. 

Magnesium  permanganate  is  more  soluble  in  pyridine  than  in  glacial 
acetic  acid,  but  the  solution  in  the  former  solvent  has  much  weaker 
oxidising  powers.  It  is  suggested  that  the  aqueous  solution  of  the  salt 
would  be  serviceable  for  the  oxidation  of  difficultly  oxidisable  sub¬ 
stances  and  also  for  cases  in  which  it  is  desirable  to  prevent  the 
formation  of  an  alkaline  solution.  E.  G. 
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Lead  and  Arsenic.  K.  Friedrich  {Metallurgies  1906,  3,  41 — 52). 
— Alloys  containing  0 — 34  4  per  cent,  of  arsenic  have  been  prepared 
and  examined,  the  preparation  of  alloys  richer  in  arsenic  not  being 
found  possible.  Partial  separation  of  lead  takes  place  in  the  liquid 
state.  The  freezing-point  curve  consists  of  two  branches  only,  the 
eutectic  point  occurring  at  292°  and  2’5 — 3  per  cent,  of  arsenic.  The 
probable  course  of  the  curve,  allowance  being  made  for  the  separation 
of  the  liquid  into  layers,  is  discussed.  Microscopic  examination 
shows  the  presence  of  lead,  arsenic,  and  the  eutectic  only.  There  is  no 
evidence  of  the  existence  of  the  compounds  Pb3As4,  PbAs,  Pb4As3,  or 
Pb2As  (Descamps,  Abstr.,  1878,  705),  or  of  Pb3As2  (Spring,  Abstr., 
1883,  650).  0.  H.  D. 

Some  Metals  and  Minerals  found  in  the  Excavations  of 
the  Tell  Acropolis  of  Susa  in  Persia.  Marcellin  Berthelot 
and  Gustave  Andre  ( Compt .  rend.,  1906,  142,  473 — 480.  Compare 
Abstr.,  1901,  ii,  514,  515;  1902,  ii,  261,  397;  1905,  ii,  164).— The 
original  contains  a  description  and  analysis  of  fifteen  metallic  frag¬ 
ments  obtained  from  the  excavations  at  Susa  and  dating  from  1000 
to  750  b.c.  A  silver  vase  in  which  all  the  silver  was  in  the  form  of 
chloride  contained  1T2  per  cent,  of  gold.  Five  of  the  eleven  bronze 
objects  examined  contained  nickel,  and  the  lead  fragments  consisted 
of  pure  lead  or  fused  litharge  or  lead  silicate.  M.  A.  W. 

Copper  and  Sulphur.  E.  Heyn  and  0.  Bauer  ( Metallurgie , 
1906,  3,  73 — $6). — Cuprous  sulphide  and  copper  are  not  perfectly 
miscible  in  the  molten  condition,  mixtures  containing  from  9  to  85 
per  cent,  of  Cu2S  separating  into  two  liquid  layers.  The  freezing- 
point  curve  falls  from  1127°,  the  freezing  point  of  cuprous  sulphide,  to 
1102°,  then  remaining  horizontal  until  the  disappearance  of  one  liquid 
phase,  and  afterwards  falling  to  the  eutectic  temperature,  1067°,  then 
rising  again  to  1085°,  the  freezing  point  of  copper.  The  eutectic 
contains  3  82  per  cent,  of  cuprous  sulphide. 

Sulphur  dioxide  is  without  action  on  copper  at  900 — 1100°,  except 
in  presence  of  a  reducing  agent,  such  as  carbon,  in  which  case  cuprous 
sulphide  is  formed.  At  this  temperature  the  reaction  Cu2S  +  2Cu20  = 
S02  +  6Cu  is  complete. 

Selenium  and  tellurium  when  added  to  copper  give  rise  to  a  micro¬ 
structure  quite  similar  to  that  produced  by  sulphur.  The  following 
delicate  test  may  be  used  to  distinguish  them.  Turnings  of  the  alloy 
are  warmed  with  a  10  per  cent.- solution  of  potassium  cyanide,  a  little 
alcohol  is  then  added,  and  then  a  solution  prepared  by  dissolving  25 
grams  of  cadmium  acetate  in  200  grams  of  acetic  acid  and  diluting  to 
a  litre  with  water.  Even  miDute  quantities  of  cuprous  sulphide  cause 
a  yellow  precipitate,  selenium  causes  an  orange  precipitate.  In  the 
case  of  tellurium,  the  addition  of  potassium  cyanide  alone  causes  a 
red  coloration,  similar  to  that  of  permanganate ;  cadmium  acetate  and 
alcohol  then  give  a  greyish-black  precipitate.  Ferrous  sulphide  does 
not  give  this  reaction. 

The  paper  is  illustrated  by  a  number  of  micro-photographs. 

C.  H.  D. 
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Cuprammonium  Salts.  David  W.  Horn  (Amer.  Chem.  J., 
1906,  35,  271 — 286). — The  prepiration  and  properties  of  the  fol¬ 
lowing  salts  are  described :  CuC204,2NH3,2H20  ;  CuC204,5NH3 ; 

CuC204,4NH3,2H20  ;  CuC204,2NH;i ;  and  CuC204.,NH3.  The  first  of 
these  has  been  described  previously  by  Vogel  and  by  Seubert  and 
Rauter  (Abstr.,  1892,  1431).  The  bearing  of  these  salts  on  the 
question  of  types  of  cuprammonium  compounds  is  discussed.  E.  G. 

Double  Salts  of  Mercuric  Chloride  with  the  Alkali 
Chlorides  and  their  Solubility.  Harry  W.  Foote  and  L.  H. 
Levy  (Amer.  Chem.  J.,  1906,  35,  236 — 246). — The  solubility  method 
of  investigating  the  double  salts  formed  in  mixtures  of  two  single 
salts  (Abstr.,  1903,  i,  797)  has  been  applied  to  the  double  salts  of 
mercuric  chloride  with  potassium,  sodium,  and  rubidium  chlorides. 
The  caesium  mercuric  chlorides  have  been  studied  previously  (Abstr., 
1903,  ii,  728).  The  following  results  have  been  obtained. 

The  three  potassium  mercuric  chlorides,  2KGT,HgCl0,H20 ; 
KCl,HgCl2,H20,  and  KCl,2HgCla,2H20,  described  by  Bonsdorf  (Ann. 
Phys.  Chem.,  1829,  [ii],  17,  115),  ate  found  to  exist  at  25°. 

Two  sodium  mercuric  chlorides,  2NaCl,Hg012  and  NaCl,HgCl2,2H20, 
have  been  described  by  Bonsdorf  (loc.  cit.).  The  existence  of  the 
latter  salt  has  been  confirmed,  but  it  has  been  found  that  the  former 
salt  does  not  exist  between  10‘3°  and  25°. 

The  five  following  rubidium  mercuric  chlorides  are  formed 
at  25°:  RbCl,5HgCl2 ;  3RbCl,4HgCl2,H20 ;  RbCl,HgCl2,H20 ; 
3RbCl,2HgCl2,2H20,  and  2RbCl,  HgCl2,H20.  No  evidence  was  ob¬ 
tained  of  the  existence  of  the  salts  2RbCl,HgCl2;  2RbCl,HgCl2,2H20, 
and  RbCl,HgCl0,  described  by  Godeffroy  (Arch.  Pharm.,  1878,  [iii], 
12,  47).  The  double  salts,  2RbCl,HgCl2,H20  and  3RbCl,4HgCl2,H20, 
were  isolated  and  analysed  ;  the  former  yields  large,  well-defined 
crystals  and  the  latter  crystallises  in  silky  needles. 

The  solubilities  of  the  mercuric  alkali  chlorides  are  plotted  as  a 
curve,  and  an  account  is  given  of  the  behaviour  of  the  various  salts 
on  recrystallisation.  E.  G. 

Double  Iodides  of  Mercury  and  Calcium.  Andre  Duboin 
(Compt.  rend.,  1906,  142,  395 — 398). — When  calcium  and  mercuric 
iodides  ai  e  alternately  dissolved  in  water  until  the  saturation  point  is 
reached,  a  solution  of  the  composition  Cal2,l  -30HgI2,12'30H20  and 
sp.  gr.  2'89  at  1 5 ’9°  is  obtained.  On  cooling  slightly,  large,  deli¬ 
quescent,  yellow  crystals  of  the  formula  CaI2,HgI2,8H20  are  deposited. 
These  dissolve  in  water  and  many  organic  solvents  without  decomposi¬ 
tion  ;  the  sp.  gr.  at  0°  is  3’258  to  3'337.  If  the  mother  liquor  is 
warmed  and  more  mercuric  iodide  dissolved,  then  on  cooling  to 
0°  small  crystals  of  the  composition  CaI2,5HgI2,8Ho0  are  obtained. 
In  contact  with  water  and  certain  organic  liquids,  this  substance 
decomposes  with  separation  of  mercuric  iodide.  If  the  solution 
previously  mentioned  is  cooled  below  0°,  then,  in  addition  to  these  small 
crystals,  large,  elongated  prisms  of  the  composition 
3CaI2,4HgI2,24H20 

separate.  In  contact  with  water,  mercuric  iodide  separates,  but  it 
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dissolves  readily  in  alcohols,  glycerol,  ethyl  acetate,  acetone,  aniline, 
and  other  organic  liquids.  Its  sp.  gr.  at  0°  is  3 '56  to  3 ‘6 6. 

ir.  m.  i). 

Compounds  of  the  Rare  Metals  of  the  Cerium  Group. 

Camille  Matignon  ( Compt .  rend.,  1906, 142,  394 — 393). — A  claim  for 
priority  (compare  Brill,  this  vol.,  ii,  27).  H.  M.  D. 

Boiling  and  Distillation  of  Nickel,  Iron,  Manganese, 
Chromium,  Molybdenum,  Tungsten,  and  Uranium.  Henri 
Moissan  ( Compt .  rend.,  1906,  142,  425 — 430.  Compare  this  vol.,ii,  92, 
175). — The  metals  of  the  iron  group  can  be  distilled  in  the  electric 
furnace,  yielding  crystalline  distillates  which  have  the  same  chemical 
properties  as  the  finely-powdered  metals.  The  metals  differ  greatly  in 
their  boiling  points :  manganese  is  the  most  volatile,  then  follow,  in 
order,  nickel,  chromium,  iron,  and  uranium,  molybdenum  and 
tungsten  being  the  most  refractory.  The  distillation  of  iron  presents 
the  greatest  difficulty  owing  to  the  tumultuous  frothing  caused  by 
the  boiling  metal  evolving  the  gas  occluded  by  the  fused  metal  ;  a 
similar  phenomenon  is  exhibited  by  molybdenum.  M.  A.  W. 

Iron-carbon  Alloys  of  High  Carbon  Content.  F.  WUst 
( Metallurgie ,  1906,  3,  1 — 13). — The  theory  of  Roozeboom  (Abstr., 
1900,  ii,  728)  is  found  to  break  down  in  the  case  of  iron-carbon  alloys 
of  high  carbon  content,  as  has  been  pointed  out  by  Heyn  (Abstr., 
1904,  ii,  737).  When  the  freezing  point  of  iron  has  been  depressed 
to  1130°  by  the  addition  of  carbon,  further  increase  of  carbon  does  not 
produce  any  further  change  of  freezing  point,  and  graphite  does  not 
separate  from  the  liquid  solution.  A  development  of  heat  in  cooling 
between  1130°  and  700°  could  not  be  recognised.  Microscopic 
examination  of  alloys  cooled  from  different  temperatures  shows  that 
cementite  is  first  formed  on  solidification,  but  ceases  to  be  the  stable 
form  below  1000°.  Below  700°,  it  is  metastable,  and  does  not  break  up 
on  prolonged  heating.  The  final  state  of  equilibrium  is  ferrite  + 
graphite.  The  possible  constitution  of  martensite,  troostite,  and 
sorbite  is  ako  discussed.  C.  H.  D. 

Influence  of  Phosphorus  on  the  Solubility  of  Carbon  in 
Iron.  F.  Fettweis  ( Metallurgie ,  1906,  3,  60 — 62). — The  experiments 
were  carried  out  by  adding  iron  phosphide  to  a  pure  Swedish  cast  iron 
in  a  magnesia  crucible.  The  quantity  of  carbon  dissolved  by  iron 
diminishes  with  increasing  phosphorus,  falling  by  about  0’5  per  cent, 
for  each  additional  2  per  cent,  of  phosphorus.  Iron  phosphide  appears 
to  dissolve  a  certain  amount  of  carbon,  but  the  condition  in  which  it 
is  retained  is  undetermined.  C.  H.  D. 

Selenium-iron  Alums.  Cesare  Roncagliolo  ( Gazzetta ,  1905, 
35,  ii,  553 — 562). — Iron  rubidium  selenium-alum, 
Rb2Fe2(Se04)4,24H20, 

prepared  by  dissolving  freshly-precipitated  ferric  hydroxide  in  excess 
of  selenic  acid  solution  and  adding  the  calculated  amount  of  rubidium 
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carbonate,  separates  in  pale  violet  crystals  belonging  to  the  regular 
system  and  melts  at  40 — 45°  in  its  water  of  crystallisation,  giving  a 
red  liquid.  It  has  a  sp.  gr.  2-1308  at  15°,  and  at  189  its  index 
of  refraction  is  1-50473  for  the  medium  red,  1  50699  for  the  D  lines, 
1-51190  for  the  medium  green,  1*51725  for  the  medium  blue,  and 
1-52290  for  the  medium  violet. 

Iron  ccesium  selenium-cdum,  Cs2Fe2(Se04)4,24H20,  forms  violet 
crystals  of  the  regular  system  and  melts  at  55 — 60°  in  its  water  of 
crystallisation.  It  has  a  sp.  gr.  3-6176  at  15°,  and  its  index  of  re¬ 
fraction  is  1-50884  for  the  mean  red,  1-51164  for  the  D  lines,  1-51615 
for  the  mean  green,  1-52092  for  the  mean  blue,  and  1-52645  for  the 
mean  violet.  If,  in  the  preparation  of  this  alum,  the  solution  is 
heated  excessively,  a  greenish-yellow,  amorphous  basic  selenate  of 
iron  and  cajsium  is  deposited.  T.  H.  P. 

Constitution  of  Chromic  Sulphates.  Albert  Colson  ( Compt . 
rend.,  1906,  142,  402 — 404). — When  the  green  solution  obtained  by 
saturating  chromic  acid  solution  at  -  4°  with  sulphur  dioxide  is  at  once 
evaporated  in  a  vacuum,  crystals  of  the  composition  Cr2(S04)3,6H20 
are  deposited.  From  the  data  obtained  for  the  heat  change  when 
barium  chloride  is  added  to  the  freshly-prepared  solution  of  the  sulphate 
and  to  the  solution  which  has  been  kept  for  twenty-four  hours,  it  is 
concluded  that  none  of  the  sulphuric  acid  of  the  original  substance  is 
precipitated  by  barium  chloride,  but  that  this  substance  rapidly 
changes  into  the  green  sulphate  previously  described*,  two-thirds  of 
the  sulphuric  acid  of  which  is  precipitated  by  barium  chloride 
(compare  Abstr.,  1905,  ii,  460).  As  this  change  proceeds,  the  volume 
of  the  solution  diminishes  considerably,  and  from  the  amount  of  this 
contraction  the  author  supposes  that  one  molecule  of  water  enters  the 
molecule  of  the  sulphate  for  each  S04  group  which  becomes  precipi table 
by  barium  chloride.  According  to  this  view,  the  violet  sulphate 
would  be  represented  by  Cr2(S04)3(H20)3. 

When  a  mixture  of  2  mols.  of  chromic  acid  and  3  mols.  of  sulphuric 
acid  is  dissolved  in  its  own  weight  of  water  and  the  solution  saturated 
with  sulphur  dioxide,  a  green  substance,  supposed  to  have  the 
composition  Cr2(OH)2(SO4H)4,10H2O,  is  obtained.  H.  M.  D. 

Two  Isomeric  Chromium  Chloro-sulphates.  Rudolf  F. 
Weinland  and  Reinhold  Krebs  ( Zeit .  anorg.  Chem.,  1906,  48, 
251 — 259).— From  an  aqueous  solution  of  green  hydrated  chromium 
chloride  to  which  a  molecular  quantity  of  sulphuric  acid  has  been 
added,  a  salt  of  the  formula  CrClS04,8H90  separates  slowly  in  green 
needles  when  kept  for  a  few  days  in  a  desiccator.  From  the 
bluish-grey  hydrated  chromium  chloride,  an  isomeric  compound  has 
been  obtained  in  a  similar  manner ;  it, occurs  in  violet,  flattish  needles 
or  in  nearly  rectangular  plates.  A  green  salt,  apparently  identical 
with  the  above  except  that  it  crystallises  with  6H20,  has  already  been 
described  by  Schiff  and  by  Recoura  (see  Abstr.,  1902,  ii,  563). 

In  an  acidified  solution  of  the  green  salt  at  0°,  neither  silver  nitrate 
nor  barium  chloride  produce  an  immediate  precipitate,  whereas  the 
chloride,  but  not  the  sulphate,  is  immediately  thrown  down  from  an 
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acidified  solution  of  the  violet  salt.  In  a  neutral  solution  of  the  green 
salt  at  0°,  half  the  chlorine  is  immediately  precipitated  by  silver 
nitrate,  whilst  the  whole  of  the  sulphate  is  thrown  down  by  barium 
chloride.  The  authors  consider  that  in  aqueous  solution  the  green 
salt  is  not  ionised,  whilst  the  violet  salt  is  split  up  into  two  ions,  and 
they  have  confirmed  this  conclusion  by  cryoscopic  observations.  In  a 
vacuum  over  sulphuric  acid,  the  green  salt  loses  three  molecules  and 
the  violet  salt  two  molecules  of  water ;  contrary  to  the  view  of 
Recoura  ( loc .  cit.),  this  dehydration  is  in  neither  case  attended  with  a 
change  of  function  of  the  acid  groups. 

In  accordance  with  their  behaviour,  the  formula 
[CrClS04(5H20),3H20] 

is  ascribed  to  the  green  salt  and  that  of  [CrS04(6H20),2H20]Cl  to  the 
violet  salt.  G.  S. 

Preparation  of  Antimony  Oxide  from  Antimony  Sulphide. 
Siegmund  Metzl  (D.R.-P.  161776). — Antimony  trisulphide  is  only 
incompletely  converted  into  sulphate  by  concentrated  sulphuric  acid 
at  300°,  and  the  product,  being  mixed  with  sulphur,  is  unsuitable  for 
the  preparation  of  oxide.  Dilute  sulphuric  acid  to  which  an  alkali 
sulphate  has  been  added,  however,  converts  the  sulphide  completely 
into  sulphate  at  130°,  all  the  sulphur  being  evolved  as  sulphur  dioxide 
and  the  antimony  separating  in  the  form  of  a  crystalline  double 
sulphate.  The  crystals  are  separated  and  boiled  with  water,  pure 
antimony  trioxide  being  obtained  and  the  sulphuric  acid  and  alkali 
sulphate  regenerated.  The  method  may  also  be  applied  to  antimony 
sulphide  ores.  Magnesium  sulphate  may  replace  the  alkali  sulphate. 

C.  H.  D. 

Peroxides  of  Bismuth.  II.  Alexander  Gutbier  and  R.  Bunz 
(Zeit.  anorg.  Chem.,  1906,  48,  294 — 296.  Compare  this  vol.,  ii,  174  ; 
Deichler,  1899,  ii,  428). — Deichler  (loc.  cit.)  claimed  to  have  obtained 
pure  homogeneous  “potassium  bismuthate  ”  by  electrolysis  of  a 
mixture  of  bismuth  oxide,  potassium  hydroxide,  and  potassium  chloride 
and  washing  the  deposit  with  ice-cold  water.  The  authors  have 
repeated  his  experiments,  but  have  been  unable  to  obtain  a  homogeneous 
substance ;  they  regard  the  products  obtained  by  electrolysis  as 
identical  with  those  prepared  by  the  use  of  gaseous  chlorine  and 
consider  that  there  is  no  evidence  of  the  existence  of  “  potassium  bis¬ 
muthate”  or  “  bismuthic  acid.”  G.  S. 
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Mineralogical  Chemistry. 


Petroleum,  from  the  Mayaro-Guayaguayare  District, 
Trinidad  (Bull.  Imp.  Inst.,  1905,  3,  32 — 38). —  Five  samples  of 
crude  petroleum  have  been  examined  and  the  flash  points  have 
been  determined  by  the  Abel-Pensky  method.  Sample  1,  from 
a  well  near  Pilot  River,  consisted  of  a  black,  opaque  oil.  Sample 
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2,  obtained  from  another  well  in  the  same  vicinity,  was  a  dark 
brown,  nearly  opaque,  rather  viscous  oil.  Sample  3,  from  a  well 
near  Grand  Caille  Point,  was  an  opaque  oil  resembling  sample  2  in 
appearance  and  contained  a  large  percentage  of  solid  paraffin  hydro¬ 
carbons.  Sample  4,  from  a  well  on  the  coast,  north  of  Benitie  Boad, 
was  of  similar  character  to  samples  2  and  3,  but  more  viscous. 
Sample  L.  S.,  from  the  Lizard  Spring,  also  resembled  samples  2  and  3. 
The  results  of  the  examination  of  these  samples  are  summarised  in  the 
following  table. 


Oil  boiling  below  150°  (“light  petrol¬ 
eum  ”),  per  cent . 

Oil  boiling  at  150—300°  (“  kerosene  ”), 

1. 

2. 

3. 

4. 

L.  S. 

23-0 

12-0 

7-6 

1-0 

10 

per  cent . 

Heavy  oil  boiling  above  300°  (distilled 

39-5 

30-0 

43-1 

21-0 

54-0 

under  reduced  pressure),  per  cent.... 

33-0 

46-6 

44-6 

73-2 

35-4 

Coke  and  loss,  per  cent . . 

4'5 

11-4 

3-7  4-6 

(water, 

1  per  cent. ) 

9-6 

Sp.  gr.  of  crude  oil  at  17°  . 

0-894 

0-913  0-856 

0-933 

0-900 

Flash  point  of  crude  oil  . 

2-0° 

9-0° 

19-5° 

about  84° 

60-0° 

It  is  shown  that  a  relation  exists  between  the  percentage  of  light 
oil  in  the  petroleum  from  the  different  wells  and  the  geological 
structure  of  the  country  in  which  the  latter  are  situated.  E.  G. 

Composition  and  Properties  of  Mineral  Pitch  from  Ijebu 
District,  Lagos  (Bull.  Imp.  Inst.,  1905,  3,  39 — 40). — The  sample 
consisted  of  rather  soft,  adhesive  pitch  which  had  an  unpleasant  odour, 
melted  almost  completely  at  65°,  contained  patches  of  earth  consisting 
of  clear  quartz  grains  embedded  in  decomposed  organic  matter,  and 
had  the  following  composition  :  portion  soluble  in  acetone  (“  petrol- 
ene  ”),  39"13  per  cent.  ;  portion  soluble  in  chloroform  but  insoluble  in 
acetone  (“asphaltene”),  1967  per  cent.;  non-bituminous  organic 
matter  and  combined  water  (by  difference),  6  75  per  cent. ;  ash,  32-83 
per  cent.  ;  moisture,  l-62  per  cent.  Analysis  of  the  ash  gave  : 

Si02.  A1o03.  Fe20.j.  CaO.  MgO. 

89-49  7:39  1*50“  L08  0-22 

E.  G. 

Fluid  Enclosures  of  Alpine  Quartz  Crystals.  Johannes 
Konigsberger  and  W,  J.  Muller  ( Centr .  Min.,  1906,  72 — 77). — The 
gas-bubbles  in  the  minute  cavities  of  quartz  crystals  from  the 
crevices  in  the  protogine  of  the  Swiss  Alps  disappear  at  temperatures 
of  199 — 210°,  215 — 222°,  and  223 — 229°,  these  intervals  being  the 
temperatures  at  which  the  first  and  last  bubbles  disappear  in  one  and 
the  same  crystal.  The  disappearance  of  the  bubbles  is  due  to  the 
expanding  liquid  completely  filling  the  cavity.  When  ignited,  the 
quartz  decrepitates  and  there  is  a  loss  of  0-17  to  019  per  cent,  of 
water  and  carbon  dioxide.  In  different  crystals,  the  ratio  H20  :  C02 
varied  from  92  :  8  to  83  :  17.  After  ignition,  the  quartz  was  digested 
with  water  for  the  purpose  of  dissolving  out  and  analysing  the  salts 
which  had  been  held  in  solution  in  the  liquid  of  the  cavities.  The 
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following  figures  give  the  composition  of  the  liquid  enclosures  of  a 
crystal  from  Biichistock  : 

H20.  C02.  Na..  K.  Li.  Ca.  Cl.  S04.  0:j. 

83-4  9-5  2-0  0-7  0-2?  0-3  1-6  0-5  1-8 

This  may  be  taken  as  representing  the  composition  of  the  solvent 
from  which  the  minerals  in  the  crystal-lined  crevices  grew,  and  in 
this  connection  the  presence  of  alkali  salts  is  of  significance. 

L.  J.  S. 

Tinstone  from  Madagascar  {Bull.  Imp.  Inst.,  1905,  3,  41). — 
This  mineral  consisted  of  massive  tinstone  and  gave  the  following 
results  on  analysis  :  Sn02,  97-98  per  cent. ;  Fe203,  0T5  per  cent.  ; 
CaO,  0'20  per  cent.  •  insoluble  residue  (principally  niobic  and  tantalic 
oxides),  1  '55  per  cent.  E.  G. 

Formation  of  Oceanic  Salt  Deposits.  XLVI.  Anhydrite, 
Syngenite,  G-lauberite,  and  Penta-salt  at  83°,  and  the  Forma¬ 
tion  of  Calcium  Chloride  and  Tachhydrite.  Jacobus  H.  van’t 
Hoff,  P.  Farup,  and  J.  D’Ans  {Sitzungsber.  K.  Akad.  IFt’ss.  Berlin, 
1906,6,  218—224.  Compare  Abstr.,  1903,  ii,  143,  368,  434,  555  ; 
1904,  ii,  417,  492). — The  composition  of  the  saturated  .solutions  which 
limit  the  deposition  of  anhydrite,  syngenite,  glauberite,  and  penta- 
salt  at  83°  has  been  determined.  The  limiting  solution  for  the  pair, 
anhydrite,  glauberite,  is  situated  in  the  kieserite  region,  and  its  com¬ 
position  is  1000H20,18Na2Cl2,47-5MgCl2,13-5MgS04,0-28CaS04.  That 
for  glauberite  and  syngenite  is  in  the  glaserite  region  and  of  the 
composition  100OH9O,40'5Na.2Cl2,33-5K2Cl2,6'5]Na2S(J4.  Syngenite 
and  penta-salt  are  separated  by  the  solution 

1 000 H2(),40  -5Na2Cl2, 38  -5K2C12, 2Na2SO4,0-  18CaS04, 
penta-salt  and  anhydrite  by  the  solution 

1000H20,32Na2Cl2,31K2Cl2,20'5CaCl2,0'07CaS04. 

In  determining  the  composition  of  the  last  solution  it  was  found  that 
double  decomposition  between  anhydrite  and  potassium  chloride 
takes  place  according  to  the  equation  6CaS04  +  2KC1  +  H20  = 
K2S04,5CaS04,H20  +  CaCl2.  This  transformation  accounts  for  the 
greatly  increased  percentage  of  calcium  in  this  solution. 

H.  M.  I). 

Two  New  Mineral  Phosphates  from  Russia.  S.  P.  Pofoff 
( Centr .  Min.,  1906,  112 — 113). — The  new  minerals  occur  in  the  beds 
of  limonite  ore  on  either  side  of  the  Straits  of  Kerch,  namely,  in  the 
Kerch  Peninsula,  Crimea,  and  at  Taman. 

Paravivianite,  (Fe,Mn,Mg)3P20g,8H20,  differs  from  vivianite  in  con¬ 
taining  some  manganese  and  magnesium  replacing  iron  (anal.  I).  The 
radially  arranged  crystals  are  transparent,  and  blue  in  colour. 

Kertschenite,  (Fe,Mn,Mg)0,Fe.,<  >3,P205,7H,0,  is  found  as  dark  green, 
almost  black,  flattened  crystals,  forming  radially  fibrous  aggregates 
(anal.  II). 
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P20B.  FeO.  Fe203.  MuO.  MgO.  CaO.  11.20.  Total.  Sp.  gr. 

I.  27-01  39-12  0-00  2-01  1'92  0'48  29 '41  lOO'OO  2‘66— 2'67 

II.  28-20  9-49  32-93  1*92  1’55  0'47  24'98  99-54  2’65 

L.  J.  S. 

Loss  on  Ignition  as  a  Mineralogical  Character.  Victor 
Goldschmidt  ( Jahrb .  Min.,  1906,  i,  16 — 19). — The  loss  in  weight  when 
a  mineral  is  ignited  is  a  definite  quantity,  which  may  be  readily  deter¬ 
mined,  and  its  use  as  a  character  of  determinative  value  is  recom¬ 
mended.  It  is  necessary  to  state  the  conditions  of  heating— whether 
over  a  spirit-lamp,  blowpipe,  in  an  electric  furnace  or  muffle,  or  whether 
the  mineral  is  enclosed  in  a  borax  or  silicate  fusion.  In  most  cases  the 
loss  in  weight  corresponds  with  the  amount  of  water  contained  in  the 
mineral,  although  sometimes  other  substances  (mercury,  sulphur, 
ammonia,  &c.)  may  be  expelled ;  in  certain  cases,  as  when  iron  is 
oxidised,  there  may  be  an  increase  in  weight.  It  is  proposed  to  give 
determinations  of  this  character  for  different  groups  of  minerals 
(compare  following  abstract).  L.  J.  S. 

Lobs  on  Ignition  of  Zeolites  as  Mineralogical  Characters. 

Victor  Goldschmidt  and  P.  Hermann  (Jahrb.  Min.,  1906,  i,  20 — 26. 
Compare  preceding  abstract). — Various  zeolites,  in  small  fragments, 
were  heated,  30 — 100  mg.  at  a  time,  in  a  platinum  spoon  over  a  spirit- 
lamp,  and  at  the  end  of  each  ten  minutes  the  loss  in  weight  determined 
on  a  balauce  weighing  to  1  mg.  ;  a  constant  weight  was,  as  a  rule, 
obtained  after  the  second  heating.  The  results  so  obtained  for  18 
species  of  zeolites  and  for  datolite,  pectolite,  and  prehnite  are  stated. 
The  loss  in  each  case  agrees  with  the  percentage  of  water  contained  in 
the  minerals.  L.  J .  S. 
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Physiological  Chemistry. 


Cheyne-Stokes  Breathing.  Marcus  S.  Pembrey,  Arthur  P. 
Beddard,  and  H.  French  ( Proc .  Physiol.  Soc.,  1905-6,  vi — viii ;  J. 
Physiol.,  34.  Compare  Abstr.,  1905,  ii,  263). — Administration  of 
oxygen  in  two  cases  of  Cheyne-Stokes  breathing  caused  the  breathing 
to  become  continuous.  Air  containing  4-67  per  cent,  of  carbon 
dioxide  almost  abolished  the  apnceic  pauses.  The  blood-pressure  is 
rather  higher  during  the  periods  of  hyperpnma.  W.  D.  H. 

Respiration  of  Heart,  with  Special  Reference  to  the  Heart 

of  Limulus.  H.  H.  Newman  ( Arner .  J.  Physiol.,  1906, 15,  371 — 386). 
— The  heart  ganglion  is  comparatively  indifferent  to  lack  of  oxygen. 
Hydrogen  exercises  a  favourable  influence  on  cardiac  rhythm.  The 
heart  ganglion  is  very  sensitive  to  carbon  dioxide,  and  shows  a  primary 
stimulation  followed  by  a  quick  fall  to  diastolic  standstill.  Recovery 
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is  rapid.  The  heart  muscle  is  very  much  less  sensitive  to  carbon 
dioxide.  The  heart  ganglion  is  much  more  resistant  to  lack  of  oxygen 
than  is  the  central  nervous  system.  Asphyxia  is  believed  to  be  due  to 
an  accumulation  of  carbon  dioxide  produced  by  the  activity  of  both 
muscular  and  ganglionic  elements  of  the  heart,  but  affecting  chiefly 
the  ganglionic  element.  W.  D.  H. 

Absorption  and  Consumption  of  Oxygen  in  Heart  Tissue. 

E.  G.  Martin  ( Amer .  J.  Physiol .,  1906,  15,  303 — 320). — Experiments 
on  strips  of  turtle’s  ventricles  show  that  they  soon  cease  beating  in 
solutions  free  from  oxygen.  Oxygenation  easily  induces  recovery, 
whereas  the  addition  of  calcium  to  a  sodium  chloride  solution  free  from 
oxygen  does  not.  The  excellent  recovery  which  follows  the  addition  of 
a  calcium  salt  to  a  solution  containing  oxygen  indicates  that  the  ability 
of  the  cardiac  tissue  to  absorb  oxygen  from  the  surrounding  medium 
is  dependent  on  the  presence  within  it  of  calcium  ions.  In  alkaline 
solutions,  the  effect  is  explained  by  supposing  that  the  alkali  decom¬ 
poses  some  substance  containing  oxygen  in  the  tissue,  and  thereby  a 
definite  store  of  oxygen  is  available  which  is  not  affected  by  other 
modes  of  treatment.  W.  D.  H. 

The  Glycuronic  Acid  of  the  Blood  Corpuscles.  Raphael 
Lepine  and  Boulud  (Compt.  rend.,  1906,  142,  196—199.  Compare 
Abstr.,  1904,  ii,  422;  1905,  ii,  730). — The  glycuronic  acid  in  the 
blood  of  the  dog  and  man  is  contained  mainly  in  the  corpuscles  ;  it  is 
only  in  the  layer  of  serum  nearest  the  corpuscles  in  centrifugalised 
blood  that  any  is  found.  Glycolysis,  which  may  occur  even  during 
centrifugal isat ion,  leads  to  a  lessening,  and  ultimately  to  the  disappear¬ 
ance,  of  the  acid.  W.  D.  H. 

Catalases  of  the  Blood.  Leopold  van  Itallie  ( Proc .  K.  Akad. 
Wetensch.  Amsterdam,  1906,  8,  623 — 628). — Blood  from  various 
animals  was  heated  for  half  an  hour  at  63°  (compare  Senter,  Abstr., 
1903,  ii,  661),  cooled  to  15°,  and  mixed  with  hydrogen  peroxide 
solution,  wheu  the  presence  of  active  catalase  was  indicated  by  the 
evolution  of  oxygen.  Human  and  monkey  blood  appeared  still  to 
contain  catalase,  which  was  shown  to  be  absent  in  the  blood  of  horses, 
oxen,  pigs,  goats,  sheep,  rabbits,  rats,  hares,  chickens,  pigeons,  fish, 
and  frogs.  The  results  suggest  that  the  catalases  occurring  in  the 
blood  of  different  species  of  animals  are  not  identical.  E.  F.  A. 

Adaptation  of  the  Salivary  Secretion  to  Diet.  C.  Hugh 
Neilson  and  Oliver  P.  Terry  [Amer.  J.  Physiol.,  1906,  15, 
406 — 411). — Dogs’  saliva  contains  an  active  ptyalin,  but  is  relatively 
inert  compared  to  human  saliva.  Like  the  other  secretions  (for 
example,  that  of  the  pancreas),  there  is  an  adaptation  to  diet  ;  the 
saliva  and  extracts  of  the  salivary  glands  of  dogs  fed  on  bread  is  more 
strongly  amylolytic  than  that  from  those  fed  on  meat.  W.  D.  H. 

Gastric  Secretion.  J.  Sydney  Edkins  (J.  Physiol.,  1906,  34, 
133 — 144.  Compare  Abstr.,  1905,  ii,  730). — Extracts  of  pyloric 
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mucous  membrane  in  boiling  water  with  04  per  cent,  hydrochloric  acid 
contain  a  substance  which,  on  injection  into  the  blood-vessels  of  an 
animal,  leads  to  the  secretion  of  gastric  juice.  Extracts  made  with  cold 
water,  peptone,  dextrose,  or  glycerol  contain  vari  ible  amounts  of  the 
same  material.  Extracts  of  the  fundus  mucous  membrane  do  not 
contain  it.  Some  inactive  extracts  of  pyloric  or  true  cardiac  mucous 
membrane  can  be  activated  by  boiling  or  by  treatment  with  acid. 
This  is  not  so  for  the  inactive  extracts  of  the  fundus.  Atropine  does 
not  diminish  the  reaction  of  an  animal  td  this  excitant.  The  sub¬ 
stance  is  not  a  ferment,  for  boiling  increases  rather  than  lessens  its 
activity.  W.  D.  H. 

Digestion  in  the  Horse  when  Fed  on  Maize.  Arthur 
Scheunert  and  Walther  Grimmer  (Zeit.  physiol.  Chem.,  1906,  47, 
88 — 125.  Compare  Abstr.,  1905,  ii,  733). — The  digestive  contents  in 
the  horse  when  fed  on  maize  show  great  variations ;  the  amount  of 
water  in  the  stomach  is  usually  high  and  the  reaction  there  is  alka¬ 
line.  There  is  a  considerable  amount  of  lactic  acid  and  similar 
fermentation  occurring  in  the  intestinal  contents.  Passage  into  the 
caecum  begins  early.  Digestion  of  carbohydrate  in  the  stomach  is 
slow,  as  in  feeding  on  oats,  whereas  proteid  digestion  is  more  rapid 
than  with  oats.  Absorption  is  fairly  large  in  the  stomach,  but  is 
larger  in  the  small  intestine.  W.  D.  H. 

Adaptation  of  the  Pancreas  to  Lactose.  R.  H.  Aders  Plimmer 
(J.  Physiol.,  1906,  34,  93 — 103). — It  is  shown  that  in  no  circum¬ 
stances,  whatever  the  diet,  does  the  pancreatic  juice  in  animals  contain 
lactase.  The  adaptation  of  the  pancreas  in  secreting  lactase,  stated  to 
occur  in  animals  fed  with  milk  or  with  lactose,  does  not  exist.  The 
opposite  result  previously  obtained  by  Weinland  and  by  Bainbridge  was 
due  to  fallacious  methods  of  experiment  and  analysis.  This  suggests 
some  doubt  as  to  Pawloff’s  general  view  regarding  the  adaptation  of  the 
pancreatic  secretion  to  the  nature  of  the  foods  given.  W.  D.  H. 

Metabolism  and  Action  of  Nerve-cells.  F.  H.  Scott  (Brain, 
1905,  506 — 526). — The  microchemical  reactions  of  Nissl’s  granules  in 
nerve-cells  indicate  their  similarity  to  a  substance  found  in  pancreatic 
and  gastric  cells.  Held’s  neurosomes  are  morphologically  homologous 
with  the  zymogen  granules  of  gland-cells.  There  is  an  interdepen¬ 
dence  between  the  amount  of  Nissl  substance  and  the  number  of  neuro¬ 
somes,  exactly  as  there  is  between  the  prozymogen  of  Macallum  and 
the  number  of  zymogen  granules.  The  nuclei  of  nerve-cells  and  gland- 
cells  also  resemble  one  another.  All  these  cells  are  considered  to 
control  changes  in  proteids,  and  the  hypothesis  is  advanced  that  nerve- 
cells  form  a  proteolytic  ferment.  W.  D.  H. 

Influence  of  Diet  on  Growth  and  Nutrition.  Chalmers  Wat¬ 
son  and  Andrew  Hunter  (J.  Physiol.,  1906,  34,  111 — 132). — A  detailed 
account  of  experiments  previously  published  (this  vol.,  ii,  101). 

W.  D.  H. 
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Nutrition  with  Proteid  and  Glycogen  Analysis.  Eduard 
Pfluger  ( Pfiiger’s  Archiv,  1906,  111,  303 — 308). — The  flesh  of  the 
cod  is  at  all  times  almost  free  from  both  glycogen  and  fat.  Whether 
there  is  more  glycogen  in  the  muscles  of  the  living  animal  is  not  yet 
settled.  The  ash  is  largely  removed  by  boiling,  but  this  can  be  again 
added  to  the  flesh ;  whether  the  addition  be  made  or  not,  a  pure  cod 
diet  is  harmful  and  provokes  diarrhoea,  but  this  may  be  overcome  by 
mixing  it  with  gelatin.  Such  a  diet  is  peculiarly  suited  to  experiments 
on  pure  proteid  nutrition.*  The  proteid  intake  can  be  increased  by 
adding  “  nutrose  ”  (not  nutrin,  for  that  contains  6  per  cent,  of  fat). 

Some  difficulties  experienced  in  the  estimation  of  glycogen  in  cod 
flesh  are  described.  W.  D.  H. 

Effect  of  Cerebral  Anaemia  on  Nerve-cells.  Leonard  E. 
Hill  and  Frederick  W.  Mott  ( Proc .  Physiol.  Soc.,  1905 — 6,  iv— v  ; 
J.  Physiol.,  34). — In  anaemia  produced  by  ligature  of  all  four  cerebral 
arteries,  although  the  nerve-cells  show  chromatolysis,  swelling,  and 
sometimes  displacement  of  the  nucleus,  they  are  not  incapable  of 
recovery,  because  the  neuro-fibrils  can,  by  Cajal’s  method,  be  shown 
to  remain  intact.  W.  D.  H. 

Fatigue  of  Nerves.  F.  H.  Scott  (/.  Physiol.,  1906,  34,  145 — 162). 
— The  ineffectiveness  of  a  nerve  on  prolonged  stimulation  cannot  be 
explained  by  abolition  of  conductivity  of  the  nerve-ending.  It  must 
be  supposed  that  the  nerve-cells  secrete  something,  the  passage  of 
which  to  the  ending  is  necessary  for  effective  stimulation.  Recovery 
after  transient  fatigue  is  thus  accounted  for,  but  the  absence  of 
recovery  after  prolonged  excitation  is  attributed  to  the  whole  of  the 
substance  being  used  up  and  to  their  being  incapable  of  obtaining 
more  when  severed  from  their  nerve-cells.  W.  D.  H. 

Chemical  Stimulation  of  the  Cortex  Cerebri.  Samuel  S.  Max¬ 
well  ( Univ .  Calif.  Publ.  Physiology,  1906,  3,  17 — 19).— Previous  ob¬ 
servers  have  stated  that  the  cortex  of  the  brain  is  inexcitable  to 
chemical,  as  it  is  to  mechanical,  irritation.  The  chemicals  used,  how¬ 
ever,  were  not  those  now  known  to  act  as  nerve-stimulants.  The  best 
for  the  purpose  are  those  the  anions  of  which  precipitate  calcium.  Ac¬ 
cordingly,  in  the  present  research,  citrates,  oxalates,  and  fluorides  were 
employed,  as  well  as  sodium  chloride,  creatine,  and  creatinine.  Neither 
as  solids  nor  in  solution,  however,  was  any  stimulation  produced  unless 
the  material  were  applied  to  the  white  matter  beneath  the  cortex  ; 
this  is  best  done  by  injecting  a  few  drops  with  a  capillary  tube  ;  the 
response  was  then  immediate,  and  the  results  resembled  those  obtained 
by  the  ordinary  electrical  method.  It  is  suggested  that  electrical 
excitation  changes  the  concentration  of  ions  possibly  of  the  calcium 
precipitants,  and  that  in  this  method  the  spreading  of  the  lines  of 
force  makes  it  difficult  to  say  whether  it  is  grey  or  white  matter  which 
is  really  excited.  W.  D.  H. 

Preparation  of  Cholesterol  from  Brain.  Otto  Rosenheim 
(J.  Physiol.,  1906,  34,  104 — 105). — Water  is  rtmoved  by  mixing  the 
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finely-divided  brain  with  plaster  of  Paris  and  then  extracting  with  ace¬ 
tone.  The  first  extract  contains  some  water,  and  therefore  less  choles¬ 
terol.  From  the  second  and  third  extracts,  the  bulk  of  the  cholesterol 
crystallises  out.  On  recrystallisation,  it  shows  the  melting  point  and 
optical  activity  of  the  pure  substance.  W.  D.  H. 

Cholesterol  of  Brain.  M.  Christine  Tebb  ( J .  Physiol.,  1906,  34, 
106 — 110). — -Only  pure  cholesterol  is  obtainable  from  the  human 
brain  when  Rosenheim’s  method  of  extraction  is  employed  (see  preced¬ 
ing  abstract).  Cholesterol-ethers  were  not  obtainable,  Baumstark’s 
statement  to  the  contrary  being  due  to  the  imperfections  in  his  method. 
This  conclusion  coincides  with  that  Biinz  (Abstr.,  1905,  ii,  841)  arrived 
at  by  a  different  method.  Mixtures  of  cholesterol  and  cholesterol-esters 
gave  melting  points  lower  than  that  of  cholesterol  itself,  but  the 
extreme  depression  noted  by  Biinz  was  not  observed.  W.  D.  H. 

Osmotic  Pressure  and  Heart  Activity.  A.  J.  Carlson  ( Amer . 
./.  Physiol.,  1906,  15,  357 — 370). — Details  of  experiments  on  the 
heart  of  the  tortoise  and  king  crab  ( Limulus )  are  given,  which  show 
that  hypertonicity  depresses,  and  hypotonicity  stimulates.  The  osmotic 
changes  in  the  blood  is  a  possible  factor  in  disease.  W.  D.  H. 

Intracellular  Colloidal  Salts.  William  A.  Osborne  (J.  Physiol., 
1906,  34,  84 — 92). — If  a  dissociable  salt  composed  of  colloidal  acid 
and  crystalloid  base  is  dialysed  against  a  solution  of  a  dissociable 
^crystalloid  salt,  the  base  of  the  latter  will  replace  that  of  the  former. 
As  such  complex  salts  exist  within  cells,  it  is  justifiable  to  assume 
that  the  bases  present  are  those  of  the  lymph  which  can  penetrate  the 
cell  wall.  The  toxic  action  of  pure  sodium  chloride  solution  must  be 
in  part  due  to  the  replacement  of  the  intracellular  bases  by  sodium. 
If  in  the  colloidal  salt  the  free  acids  have  a  low  solubility  and  form  a 
tine  suspension  when  partially  precipitated,  then  total  precipitation 
of  tho  acid  will  occur  when  the  salt  is  dialysed  against  solutions  of 
diffusible  weak  acids,  although  such  acids  have  a  hydrogen  ion  con¬ 
centration  too  low  to  effect  such  change  without  dialysis.  The  same 
result  will  follow  when  a  salt  is  dialysed  against  distilled  water,  but 
here  the  action  is  slow.  This  slow  loss  of  base  must  be  taken  into 
account  when  living  cells  are  exposed  to  distilled  water.  Proteid  solu¬ 
tion  dialysed  against  a  weak  solution  of  mercuric  chloride  tends  to 
retain  the  heavy  metal  and  thus  acquire  a  greater  concentration  of  the 
latter  than  exists  in  the  dialysing  fluid.  This  reaction  with  heavy 
metals  has  an  important  application  with  regard  to  antiseptics  and 
oligo-dynamical  action.  W.  D.  H. 

The  Liver  as  a  Storehouse  for  Proteids.  Wilhelm  Seitz 
(Pfluger’s  Archiv,  1906,  111,  309 — 334). — Observations,  partly  histo¬ 
logical,  partly  chemical,  on  starved  and  fed  animals  support  Pfliiger’s 
view  that  the  liver  is  a  storehouse,  not  only  for  carbohydrates  and 
iats,  but  for  proteids  also.  W.  D.  H. 
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Study  of  the  Phosphorus  Content  of  Flesh.  A.  1).  Emmett 
and  Harry  S.  Grindley  (/.  Amer.  Chem.  Soc .,  1906,  28,  25 — 63. 
Compare  Abstr.,  1905,  ii,  542), — Of  the  total  phosphorus  in  beef,  75 
per  cent,  is  soluble  in  cold  water ;  one-fourth  is  present  in  soluble 
organic  compounds,  whilst  the  relation  of  soluble  organic  to  soluble 
inorganic  phosphorus  is  3:5.  The  corresponding  results  for  veal  are 
64  per  cent.,  one-sixth,  and  3  :  9.  The  percentages  of  phosphorus  in 
the  ash  of  beef  and  veal  are  17 '8  and  12 '8.  • 

The  soluble  organic  phosphorus  of  flesh  is  not  in  combination  with 
the  coagulated  proteid,  albumoses,  or  peptones.  The  compounds  are 
not  decomposed  by  a  considerable  excess  of  nitric  acid. 

The  Hart- Andrews  method  (Amer.  Chem.  ./.,  1903,  30,  470)  of 
separating  and  determining  the  inorganic  and  organic  phosphorus 
gives  satisfactory  results  in  aqueous  extracts  freed  from  coagulable 
proteids.  N.  H.  J.  M. 

Distribution  of  Glycogen  in  Horse-flesh.  Rudolf  Hefelmann 
and  Paul  Mauz  (Zeit.  offend.  Chem .,  1906,  12,  61 — 63).— The  follow¬ 
ing  quantities  of  glycogen  were  obtained  from  the  various  muscles  of 
slaughtered  horses,  the  figures  expressing  percentages  on  the  dry,  fat- 
free  flesh  : 


Lean  Harness 

W  ell-nourished . 

Horse. 

Horse. 

Facial  muscles . 

..  0-24 

0-047 

Leg  muscles . 

..  1-80 

7-97 

Back  muscles  . 

..  2-87 

10-80 

Abdominal  muscles. 

..  3-92 

10-15 

Flank  muscles . 

..  4-22 

10-51 

W.  P.  S. 

Filtration  in  the  Living  Organism. 

Leonard  E.  Hill  (Bio- 

chem.  J.,  1906,  1,  55— 61).— A 

discussion  of 

the  part  filtration  plays 

in  physiological  phenomena,  the  underlying  idea  of  which  is  that,  as  in 
liquids  and  colloidal  solutions  (for  example,  in  living  cells)  the  pres¬ 
sure  is  equally  transmitted  iu  all  directions,  filtration  can  play  little 
or  no  part  in  sucli  phenomena  as  lymph-production  and  secretion. 

W.  D.  H. 

The  Stimulus  to  Milk  Secretion.  Walter  Heape  (Proc.  Physiol. 
Soc.,  1905 — 6,  i — ii ;  J.  Physiol.,  34) — Starling’s  view,  that  the 
hormone  in  milk  secretion  is  an  internal  secretion  from  the  fcetus,  is 
disputed,  for  the  mammary  glands  may  be  active  in  virgin  animals. 
The  source  of  the  stimulus  is  regarded  as  the  ovary,  which  forms  a 
hypothetical  material  named  “  gonadin.” 

Note  by  Abstractor. — In  the  discussion  which  ensued,  Starling 
pointed  out  that  the  difference  between  the  ovarian  ovum  and  the 
more  elaborate  ovum  called  a  foetus  is  one  of  degree  only.  W.  D.  H. 

Composition  of  Colostrum.  Ernst  Winterstein  and  E. 
Strickler  (Zeit.  physiol.  Chem.,  1906,  47,  58 — 82). — The  colostrum 
proteid,  which  is  heat-coagulable,  yields,  on  hydrolysis,  alanine,  amino- 
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valeric  acid,  leucine,  pyrollidine-2-carboxylic  acid,  serine,  phenyl¬ 
alanine,  tyrosine,  aspartic  acid,  glutamic  acid,  cystine,  arginine, 
histidine,  lysine,  tryptophan,  ammonia,  and  other  substances  not 
identified.  It  also  contains  one  or  more  carbohydrate  complexes. 
Cow’s  colostrum  contains  caseinogen,  albumin,  globulin,  fat,  free  fatty 
acids,  lecithin,  cholesterol,  free  glycero-phosphoric  acid,  lactose,  and 
urea.  Tyrosine,  choline,  nuclein,  and  hexone  bases  were  not  found 
Besides  lactose,  there  is  no  optically  active  reducing  carbohydrate. 
Quantitative  results  are  given.  W.  D.  H. 

The  Baudouin  Reaction  in  the  Fat  of  Human  Milk. 

Rodolphe  C.  Engel  [Zeit.  angew.  Chem.,  1906,  19,  283 — 286.  Com¬ 
pare  Abstr.,  1905,  ii,  468). — After  ingestion  of  sesame  oil,  the  fat  of 
human  milk  gives  the  Baudouin  reaction.  The  reaction  is  obtainable 
from  one  to  one  and  a  half  hours  after  partaking  of  the  oil  and  before 
the  iodine  number  of  the  oil  increases.  L.  de  K. 

Free  Amino-acids  in  Urine.  Gunnar  Forssner  {Ze.it.  physiol. 
Chem.,  1906,  47,  15 — 24). — Ignatowski’s  naphthalene-/?-sulphonic 
chloride  method  was  employed  for  the  isolation  of  amino-acids  in 
urine.  The  point  investigated  was  whether  the  excretion  of  amino-acids 
can  be  used  in  the  differential  diagnosis  of  gout.  The  conclusion 
reached  is  that  free  glycine  often  occurs  in  the  urine  of  normal 
persons  and  in  those  suffering  from  a  variety  of  diseases,  gout 
included.  W.  D.  H. 

Salt  Glycosuria.  Frank  P.  Underhill  and  Oliver  E.  Closson 
(Ainer.  J.  Physiol.,  1906,  15,  321 — 332). — A  full  account  of  experi¬ 
ments  previously  published  (this  vol.,  ii,  186).  W.  D.  H. 

Action  of  Acids  and  Alkalis  and  of  Acid,  Neutral,  and 
Alkaline  Salts  on  Tadpoles.  Herbert  E.  Roaf  ( Bio -chem .  J ., 
1906,  1,  88 — 110). — The  ions  which  exert  the  most  powerful  action  on 
tadpoles  are  those  of  hydrogen  and  hydroxyl,  which  kill  in  con¬ 
centrations  of  0  001  and  0‘002ill.  respectively.  These  ions  probably 
form  more  stable  compounds  or  aggregations  with  protoplasm  than  do 
those  of  neutral  salts.  The  degree  of  toxicity  of  acid  and  alkaline 
salts  is  roughly  proportional  to  the  concentration  of  hydrogen  or 
hydroxyl  ions  in  their  solutions.  Neutral  salts  do  not  kill  until  the 
osmotic  pressure  rises  above  that  of  the  fluids  of  the  organism.  There 
is,  therefore,  a  long  range  where  such  salts  are  comparatively  harmless, 
above  which  is  a  short  range  where  they  are  rapidly  fatal.  Un¬ 
changed  volume  of  living  cells  does  not  necessarily  imply  isotony. 
Some  normal  salts,  however,  like  those  of  heavy  metals,  barium,  and 
ammonium,  have  specific  poisonous  effects.  Some  ions,  in  concen¬ 
trations  below  the  lethal,  accelerate  growth  ;  this  is  most  pronounced 
with  phosphates.  W.  D.  H. 

Pharmacological  Action  of  Digitalis,  Strophanthus,  and 
Squill  on  the  Heart.  G.  S.  Haynes  {Bio-chem.  J.,  1906,  1,  62 — 87). 
— The  experiments  were  carried  out  on  the  isolated  mammalian  heart. 
It  is  essential  that  drugs  such  as  those  used  should  be  standardised  by 
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bio-chemical  methods.  The  toxicities  of  tincture  of  digitalis  and  squill 
are  equal,  that  of  stropbanthus  is  nine  or  ten  times  as  great.  Two 
stages  in  the  action  on  the  heart  are  noticed  :  (1)  stimulation  of  the 
cardiac  muscle  and  vagal  nerve  endings  ;  (2)  increase  of  tonus  and 
acceleration.  In  therapeutical  doses,  squill  increases  the  force  of  the 
heart  much  more  than  the  other  two  drugs  ;  it  slows  the  heart  more, 
and  causes  more  constriction  of  the  coronary  vessels.  Digitalis  is  the 
least  efficient  of  the  three.  After  atropinisation,  the  drugs  cause 
very  little  decrease  in  the  heart’s  rate.  Digitalis  is  most  irritant  to 
mucous  membranes,  then  comes  squill,  whilst  strophanthus  has  very 
little  irritant  action.  Squill  should  be  used  in  preference  to  the  others 
to  raise  blood -pressure.  W.  D.  H. 

Pharmacological  Studies  of  Magnesium  Salts.  II.  The 
Toxic  Action  of  Intravenous  Injections  on  the  Medullary- 
Centres.  Samuel  J.  Meltzer  and  John  Auer  (Amer.  J.  Physiol., 
1906,  15,  387 — 405.  Compare  Abstr.,  1905,  ii,  743). — Intravenously 
injected  magnesium  salts  are  very  toxic,  but  if  the  injection  is  made 
slowly  the  effects  are  not  much  shown,  hence  the  apparent  harraless- 
ness  of  magnesium  sulphate  given  by  the  mouth  in  man.  The  most 
marked  effects  are  on  the  respiratory  centre.  It  is  completely  inhibited, 
is  irresponsive  to  venous  blood,  and  the  reflex  effect  of  sensory 
stimuli  is  reduced.  Prolonged  artificial  respiration  produces  restora¬ 
tion.  'There  is  a  similar  but  less  marked  effect  on  the  deglutition 
centre,  and  a  still  less  marked  effect  on  the  vaso-motor  centre. 

W.  D.  H. 

Proportion  of  Chloroform  in  the  Organism  during  Anaes¬ 
thesia.  J.  Tissot  (Compt.  rend.,  1906,  142,  234 — 237). — In  animals 
rapidly  anaesthetised  by  chloroform,  the  amount  present  in  the  blood 
may  exceed  50  mg.  per  100  c.c.,  and  may  reach  70 — 80  mg.  If  the 
anaesthesia  is  slowly  induced  it  sinks  to  45  or  even  35  mg.  More  than 
70  mg.  per  100  c.c.  of  arterial  blood  often  causes  death.  In  the  brain 
the  chloroform  is  in  equilibrium  with  that  in  the  blood.  If  a  fatal 
result  ensues  at  the  moment  of  the  heart’s  arrest,  the  amount  in  the 
blood  is  more  than  in  the  brain,  but  afterwards  the  amount  in  the  brain 
is  often  higher  than  that  in  the  venous  blood.  The  amount  in  venous 
blood  is  always  less  than  in  arterial  blood.  The  length  of  the  period 
of  aniesthesia,  proportion  of  chloroform  in  the  brain,  and  rapidity  of 
blood  circulation  are  important  factors.  W.  D.  H. 

Behaviour  of  Nitrobenzene  and  other  Aromatic  Nitro¬ 
compounds  in  the  Organism.  Erich  Meyer  ( Zeit .  physiol.  Chem., 
1905,  46,  497 — 509). — Nitrobenzene  administered  either  per  os  or  sub¬ 
cutaneously  is  converted  into  y»-nitrophenol  and  this  into  jo-amino- 
phenol.  Aniline  is  also  converted  into  jo-aminophenol.  7«,-Nitrophenol 
is  partly  transformed  into  m-aminophenol.  E.  F.  A. 

Action  of  Hordenine  Sulphate  on  the  Circulation.  Lucien 
C\mus  (Compt.  rend.,  1906,  142,  237- — 239).- — Action  of  Hordenine 
Sulphate,  Soluble  Ferments,  and  Microbes  (ibid.,  350 — 352). — 
Hordenine  sulphate  is  haemolytic,  and  retards  the  coagulation  of  the 
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blood.  A  small  dose  excites  the  vagus  nerve  and  slows  the  heart,  a  large 
dose  has  the  opposite  effect.  It  hinders  the  action  of  pepsin,  trypsin, 
and  rennin,  but  the  antagonism  is  indirect,  depending  on  the  amount; 
if  the  ferment  action  is  stopped,  it  goes  on  again  by  increasing  the  pro¬ 
portion  of  ferment.  The  ferment  is  not  destroyed,  only  rendered 
latent.  Invertin,  maltase,  and  lipaseidin  are  not  arrested.  Its 
antiseptic  action  is  mainly  due  to  the  alterations  in  osmotic  pressure  it 
produces.  Clinically  the  drug  has  proved  valuable.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Germicidal  Action  of  Potassium  Permanganate.  James  B. 
Garner  and  Walter  E.  King  (Amer.  Chem.  J.,  1906,  35,  144 — 147) 
— A  series  of  experiments  has  been  made  on  the  action  of  potassium 
permanganate  solutions  of  various  concentrations  on  a  pure  bouillon 
culture  of  Bacillus  typhosus  at  a  temperature  of  3 7 '4°.  The  results 
show  that  JY75 1 1  potassium  permanganate  is  antiseptic  and  that 
A/458  solution  is  germicidal  to  the  organism.  E.  G. 

Study  of  the  Process  of  Nitrification  with  Reference  to  the 
Purification  of  Sewage.  Harriette  Chick  ( Proc .  Roy.  Soc.,  1906, 
B,  77,  241 — 266). — Nitrification  in  the  purification  of  sewage,  not¬ 
withstanding  the  large  amount  of  organic  matter  present,  is  attributed 
to  (1)  the  presence  of  organisms  in  symbiosis  with  nitrifying  organisms, 
by  which  the  latter  are  rendered  more  resistant ;  (2)  the  retention  of 
most  of  the  organic  matter  near  the  surface  of  the  filters  ;  and  (3)  to 
the  very  large  numbers  of  nitrifying  organisms  present  in  the  filters 
(compare  Winogradsky  and  Omelianski,  Centr.  Baht.  Par.,  1899,  ii,  5). 

Production  of  nitrites  and  nitrates  may  occur  together,  or  the 
second  process  may  be  retarded  when  the  sewage  is  strongly 
ammoniacal. 

No  evidence  was  obtained  that  absorption  of  ammonia  or  ammonium 
salts  ever  occurs.  Nitrificatiou  is  extremely  rapid,  being  completed 
during  the  time  required  by  percolation  (2 — 3  hours). 

Of  the  two  processes  investigated,  continuous  filters  and  contact 
beds,  the  former  was  found  to  be  the  more  effective  and  possesses  the 
further  advantage  that  clogging  is  more  easily  remedied  than  in  the 
case  of  contact  beds.  N.  H.  J.  M. 

Amide  Nutrition  of  Green  Plants  in  Absence  of  Carbon 

Dioxide.  Jules  LEFkvRE  ( Gompt .  rend.,  1906,  142,  287 — 289). — In 
absence  of  J>oth  amides  and  carbon  dioxide  (the  carbon  dioxide  liberated 
being  absorbed  by  baryta),  the  plants  lost  in  weight.  Similar  plants 
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provided  with  amides  developed  in  absence  of  carbon  dioxide.  When, 
however,  these  plants  were  kept  for  a  time  in  darkness  there  was  no 
further  growth.  N.  H.  J.  M. 

Variations  in  Phosphoric  Acid  and  Nitrogen  in  the  Leaf 
Sap  of  Certain  Plants.  Gustave  Andre  ( Compt .  rend.,  1906,  142, 
226 — 227). — In  annual  plants,  a  portion  of  the  phosphoric  acid  migrates 
from  the  leaf  to  the  ovule  as  soluble  mineral  phosphate,  whilst  another 
portion  is  displaced  in  combination  with  nitrogenous  substances. 

N.  H.  J.  M. 

Insoluble  Alkali  Compounds  in  Living  Plants  :  Oak  Leaves. 

Marcellin  Berthelot  (Compt.  rend.,  1906,  142,  249 — 257). — Fresh 
oak  leaves,  when  treated  with  calcium  hydroxide,  did  not  give  off 
ammonia.  When  distilled  with  water,  a  trace  of  a  substance  which 
reduced  ammoniacal  silver  nitrate  was  obtained,  but  no  furfuraldehyde. 
The  amounts  of  ash  constituents,  soluble  and  insoluble  in  cold  water', 
were  found  to  be  as  follows  (per  cent,  of  organic  matter) : 

Na,0.  K20.  CaO.  MgO.  Si02. 


Soluble .  0-17  6-0  2  3  1'05  0*9 

Insoluble .  trace  047  140  0'30  147 


Maceration  with  potassium  acetate  slightly  increased  the  insoluble 
potassium  and  the  soluble  calcium  and  magnesium.  Sodium  acetate 
rendered  a  small  amount  of  the  sodium  insoluble.  With  calcium  acetate 
a  distinct  amount  of  the  calcium  became  insoluble,  whilst  the  potassium 
and  magnesium  were  partially  dissolved.  Magnesium  acetate  had  a 
similar  effect,  the  insoluble  magnesium  and  the  soluble  potassium  and 
calcium  being  increased. 

When  the  dried  leaves  were  extracted  successively  with  water  and 
dilute  hydrochloric  acid,  a  small  amount  of  calcium  and  traces  of 
magnesium  remained  undissolved,  but  no  potassium.  The  residue  was 
well  washed,  dried,  and  treated  with  potassium  acetate.  This  treat¬ 
ment  resulted  in  the  fixation,  by  the  organic  matter,  of  a  considerable 
proportion  of  the  potassium,  whilst  at  the  same  time  some  of  the 
calcium  dissolved.  N.  II.  J.  M. 

Insoluble  Potassium  Compounds  in  the  Trunk  and  Bark  of 
Oaks.  Marcellin  Berthelot  (Compt.  rend.,  1906,  148,  313 — 316). 
— The  acid,  which  forms  insoluble  compounds  of  potassium,  exists  only  in 
traces,  if  present  at  all,  in  the  trunk  of  oaks.  The  insoluble  compounds 
of  potassium  and  the  acids  which  produce  them  are  mainly  in  the  leaves. 

N.  H.  J.  M. 

New  Method  of  Extracting  Star  Aniseed  Oil.  Ph.  Eberhardt 
(Compt.  rend.,  1906,  142,  407 — 408). — The  usual  source  of  this  oil, 
whether  extracted  from  lllicium  anisatv.ni  or  lllicium  vervm,  is  the 
fruit.  The  author’s  experiments  show  that  it  may  be  advantageously 
obtained  by  distillation  of  the  leaves,  and  by  this  mode  of  operating  the 
annual  production  should  be  greatly  increased.  H.  M.  D. 
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"Denji”  and  “Nzonogwi”  Fibres  from  British  Central 
Africa  (Bull.  Imp.  Inst.,  1905,  3,  23 — 25). — A  sample  of  “  Denji  ” 
fibre,  obtained  from  the  bark  of  Sida  rhombifolia,  when  examined  by 
the  methods  of  Cross  and  Bevan  ( Report  on  Indian  Fibres  exhibited  at 
the  Indian  and  Colonial  Exhibition,  1886)  gave  the  following  results  : 
moisture,  10*3  per  cent.  ;  ash,  1*0  per  cent.  ;  loss  on  a-hydrolysis,  8*5 
per  cent.  ;  loss  on  /3-hydrolysis,  13*5  per  cent. ;  loss  on  mercerisation, 
7*5  per  cent.;  loss  on  acid  purification,  1*8  per  cent.;  gain  on 
nitration,  23  6  per  cent.  ;  cellulose,  77 '4  per  cent.  A  specimen  of 
“  Nzonogwi  ”  fibre,  from  the  bark  of  Trium/etta  rhomboidea,  gave  the 
following  results :  moisture,  10*4  per  cent.;  ash,  0*6  per  cent.;  loss 
on  a-hydrolysis,  9*1  per  cent.  ;  loss  on  /3-hydrolysis,  14*7  per  cent.  ; 
loss  on  mercerisation,  8*5  per  cent.  ;  loss  on  acid  purification,  3*4  per 
cent.;  gain  on  nitration,  30*2  per  cent.;  cellulose,  76*2  per  cent. 
Both  these  fibres  resemble  jute  in  chemical  characters  and  composition. 

E.  G. 

[Constituents  of]  the  Seeds  of  the  Para  Rubber  Tree  (Hevea 
brasiliensis)  (Bull.  Imp.  Inst.,  1903,  1,  156 — 159). — An  account  is 
given  of  the  investigation  of  the  constituents  of  a  sample  of  the  seeds 
of  the  Para  rubber  tree  (Hevea  brasiliensis)  obtained  from  the 
Federated  Malay  States. 

The  kernels  constitute  about  50  per  cent,  of  the  whole  seeds,  and 
contain  42*3  per  cent,  of  oil,  whilst  the  whole  seeds  (husks  and  kernels 
together)  yield  20  per  cent,  of  oil.  The  oil  obtained  from  the  kernels 
by  extraction  with  light  petroleum  is  clear,  light  yellow,  and  has  an 
odour  resembling  that  of  linseed  oil  ;  it  belongs  to  the  class  of  drying 
oils  and,  on  exposure  to  the  air,  yields  a  clear,  transparent  film.  The 
husks  contain  a  small  quantity  of  a  solid  fat  which  has  a  high  saponi¬ 
fication  number  and  a  low  iodine  value.  The  oil  from  the  kernels  gave 
the  following  constants  :  sp.  gr.  at  15°,  0*9302  ;  acid  number,  10*7  ; 
free  fatty  acids  (calculated  as  oleic  acid),  5*4  per  cent.  ;  ester  number, 
195*4 ;  saponification  number,  206*1  ;  iodine  number,  128*3.  The 
constants  of  the  oil  extracted  from  the  whole  seeds  were  as  follows  : 
sp.  gr.  at  15°,  0*9316  ;  acid  number,  19*0;  free  fatty  acids  (calculated 
as  oleic  acid),  9*6  per  cent. ;  ester  number,  90*4  ;  saponification  number, 
209*3;  iodine  number,  121*2. 

A  sample  of  the  meal  of  the  seeds  which  had  been  ground  in  the 
Federated  Malay  States  yielded  36*1  per  cent,  of  an  oil  which  had  a 
slightly  acid  odour,  and,  when  left,  solidified  as  a  soft,  crystalline, 
yellow  mass  ;  this  product  began  to  melt  at  19°,  was  a  clear  liquid  at 
28°,  and  furnished  the  following  constants  :  sp.  gr.  at  15°,  0*911; 
acid  number,  130*5  ;  free  fatty  acids  (calculated  as  oleic  acid),  65*6  per 
cent.;  ester  number,  65*2;  saponification  number,  195*7;  iodine 
number,  136*2.  It  was  found  that  the  large  amount  of  free  acids 
in  this  oil  was  due  to  decomposition  brought  about  by  the  action  of 
a  hydrolytic  enzyme  contained  in  the  seed. 

The  meal  was  found  to  have  the  following  composition  :  moisture, 
9*1  per  cent. ;  ash,  3*53  per  cent.  ;  fibre,  3*4  per  cent. ;  oil,  36*1  per 
cent.  ;  proteids,  18*2  per  cent.  ;  carbohydrates,  29*67  per  cent.  The 
ash  contained  30*3  per  cent,  of  phosphoric  acid  (calculated  as  P.,05). 
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The  results  of  the  investigation  indicate  that  the  oil  of  the  seeds  of 
Ilevea  brasiliensis  could  probably  be  employed  for  the  purposes  to 
which  linseed  oil  is  applied,  whilst  the  residual  cake  would  be  of  value 
as  a  cattle  food.  E.  G. 

Occurrence  of  Quebrachitol  in  the  Latex  of  Hevea  brasil¬ 
iensis.  Anne  W.  K.  de  Jong  ( Rec .  trav.  chim.f  1906,  25,  48 — 49). — 
When  the  latex  is  coagulated  in  alcohol  and  the  alcoholic  solution  so 
produced  is  evaporated,  it  deposits  crystals  of  quebrachitol.  This 
melts  at  190 — 191°,  has  [a]D-80'2°in  water,  and  is  converted  by 
hydriodic  acid  into  ^-inositol,  which  melts  at  236°  and  has  [a]D-  65-0° 
in  water  (compare  Tanret,  Abstr.,  1890,  226).  T.  A.  H. 

Cinchona  Barks  and  their  Cultivation.  David  Howard  (.7.  Soc. 
Chem.Ind.,  1906,  25,  97 — 99). — An  historical  account  of  the  methods  of 
cultivation  and  hybridisation  employed  in  India  and  Java  for  increas¬ 
ing  the  yield  of  alkaloid  in  various  species  of  cinchona  plant.  By  care¬ 
ful  selection  in  Java  the  amount  of  “  quinine  alkaloid  ”  in  the  bark 
has  been  raised  from  4  to  10  per  cent.  P.  H. 

Comparative  Values  of  Different  Grades  of  Wheat  of  Crops 
of  1903  and  1904.  R.  Harcourt  (7.  Atner.  Chem.  Soc.,  1906, 
28,  66 — 73). — The  milling,  chemical,  and  baking  tests  failed  to  show 
any  wide  differences  in  the  products  of  the  wheats  studied.  The  pro¬ 
ducts  of  the  lower  grades  are  inferior  in  yield  of  flour  and  in  the  colour 
of  the  bread,  but  there  was  little  or  no  difference  in  strength  and  in 
yield  of  bread.  N.  H.  J.  M. 

Nutritive  Value  of  the  Non-proteid  Nitrogen  Compounds  in 
Foods.  Ernst  Schulze  (7.  Landw.,  1906,  54,  65 — 81). — Potatoes 
and  malt  germs  contain  relatively  large  amounts  of  asparagine  ;  man¬ 
golds  generally  contain  small  amounts  of  glutamine  (0-5  to  0'9  gram 
per  litre  of  juice).  Both  substances  are  readily  decomposed  when 
consumed  by  animals,  being  probably  converted  first  into  the  corre¬ 
sponding  amino-acids  and  afterwards  into  succinic  or  malic  acid,  which 
can  have  no  value  for  fat  production.  Other  amides,  however,  contain 
relatively  much  less  carbon  in  the  form  of  carboxyl  and  have  probably 
considerable  nutritive  value. 

The  fact  that  asparagine  is  of  no  use  in  the  case  of  carnivorous 
animals,  whilst  it  economises  proteids  in  the  case  of  ruminants,  may  be 
due  to  the  action  of  microbes  on  asparagine  ;  the  asparagine  may  be 
decomposed  by  the  microbes  and  the  products  resorbed  by  the 
ruminant,  or  it  may  be  utilised  for  producing  proteids  to  be  after¬ 
wards  digested. 

Strusiewicz  ( Inaug .  Biss.  Gottingen)  considers  that  the  amides  in 
sugar-beet  molasses  are  equal  to  proteids,  and  should  therefore  not  be 
deducted  from  the  digestible  proteids.  N.  H.  J.  M. 

Constituents  of  Emmenthaler  Cheese.  III.  Ernst  Winter- 
stein  and  W.  Bisseggeu  (Zeit.  physiol.  Chem.,  1906,  47,  28 — 57. 
Compare  Abstr.,  1904,  ii,  585). — The  analyses  deal  with  the  nitrogen 
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and  the  way  in  which  it  is  distributed  between  proteids  (coagulable 
and  peptone-like),  bases,  ammonia,  amino-acids,  &c.,  in  cheeses  of 
different  ages.  W.  D.  H. 

Example  of  how  Analysis  of  Soil  may  be  of  use.  Adolf 
Mayer  ( J .  Landw.,  1906,  54,  47 — 50). — Analyses  of  four  tobacco 
soils  from  Deli  (Sumatra)  showed  that  three  of  them,  which  yield 
satisfactory  crops,  contained  044  to  04 6  per  cent,  of  potash  soluble 
in  dilute  hydrochloric  acid,  whilst  one  soil,  known  to  require  potassium 
manure,  was  found  to  contain  only  0‘05  per  cent,  of  potash. 

The  loss  on  ignition  corresponds  approximately  with  the  amount  of 
humus  (determined  by  the  chromic  acid  method)  only  in  the  case  of 
sandy  soils  and  sandy  peat  soils.  The  heavy  loamy  soil  at  Wageningen, 
which  contains  only  0'8  per  cent,  of  humus,  loses  4  to  5  per  cent, 
when  ignited.  N.  H.  J.  M. 

Absorption  of  Alkali  Carbonates  by  the  Mineral  Consti¬ 
tuents  of  the  Soil.  J.  Dumont  ( Compt .  rend.,  1906, 142,  345 — 347). 
— The  sandy  constituents  of  soils  mechanically  separated  have  no 
action  on  alkali  carbonates,  and  kaolin  acts  very  feebly.  Silica, 
even  when  dried,  decomposes  cold  solutions  of  potassium  carbonate, 
but  in  a  less  degree  than  other  colloids.  Iron  and  aluminium 
hydroxides  act  very  energetically,  the  latter  being  comparable  with 
clay.  The  more  vigorous  action  of  clay  as  compared  with  tliat  of  its 
components  whether  separate  or  together  is  difficult  to  explain. 

Ljson  Maquenne  (ibid.,  347)  points  out  that  the  behaviour  of  clay 
accords  with  what  its  constitution  would  indicate.  In  consequence  of 
the  position  of  its  OH  groups,  clay  is  able  to  form,  both  with  bases 
and  with  acids,  compounds  probably  dissociable  by  water. 

N.  H.  J.  M. 

Chemical  Study  of  Some  Oregon  Beaverdam  Soils.  0.  E. 

Bradley  ( J \  Amer.  Chem.  Soc.,  1906,  28,  64 — 65). — The  soils 
consist  largely  of  decayed  leaves,  twigs,  and  larger  pieces  of  wood  with 
more  or  less  clay,  and  the  name  is  derived  from  the  fact  that  the 
swamps  were  formed  by  the  streams  being  dammed  by  beavers. 
Analyses  of  five  samples  of  the  soils  (one  virgin  and  four  farmed)  gave 
the  following  results  :  silica,  20-43 — 53-05 ;  loss  on  ignition, 
31-5— 63  95;  Na20,  046-043;  KsO,  010—0-28;  CaO,  0-26— M8; 
MgO,  0-06—0-33  ;  Fe203,  4-00—9-21  ;  A1203,  4-95—8-07  ;  P205, 
0'21  —  2-30;  S03,  0-08 — 0-23  ;  N,  0‘78 — 2-06.  One  of  the  soils  has 
grown  fifty  good  crops  of  onions  without  manure.  The  potassium  is 
of  low  availability,  whilst  the  phosphoric  acid  is  largely  available. 

N,  H.  J.  M. 
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Analytical  Chemistry. 


Estimation  of  Halogens  in  Organic  Compounds.  Wiliielm 
Vaubel  and  Otto  Scheuer  ( Cliem .  Zeit.,  1906,  30,  167 — 168). — ' The 
apparatus  consists  of  a  Wurtz  flask  fitted  with  a  stoppered  separating 
funnel.  The  side-tube  is  connected  to  a  Volhard  bulb  apparatus  con¬ 
taining  a  solution  of  silver  nitrate.  About  0-5  gram  of  the  substance 
is  put  into  the  flask  and  about  50  c.c.  of  sulphuric  acid  are  introduced 
from  the  funnel.  In  order  to  generate  a  slight  excess  of  sulphurous 
acid  it  is  best  to  add  to  the  mixture  a  little  filter  paper  or  some 
metallic  copper.  On  heating,  the  halogen  is  expelled  and  the  last 
traces  are  removed  by  means  of  a  current  of  air.  The  halogen  silver 
precipitate  is  freed  from  co-precipitated  silver  sulphite  by  boiling  with 
dilute  nitric  acid,  collected  and  weighed. 

Very  good  results  may  be  obtained  with  various  halogenated 
compounds,  provided  they  are  not  too  volatile.  L.  de  K. 

[Estimation  of  Chlorine  Peroxide.]  William  Bray  (Zeit. 
physikctl.  Chem .,  1906,  54,  569 — 608.  See  this  vol.,  ii,  223). 

Detection  of  Ozone  by  means  of  Silver.  Hermann  Thiele 
(Zeit.  offentl.  Chem.,  1906,  12,  11 — 12). — The  author  has  observed 
that  silver  foil  or  money  which  has  been  polished  with  sand  between 
the  fingers  or  handled  to  any  extent  is  no  longer  blackened  when 
exposed  to  an  atmosphere  containing  ozone.  When,  however,  the 
silver  has  been  momentarily  heated  in  a  flame  or  has  been  polished 
with  emery  paper,  it  is  at  once  blackened  by  the  presence  of  ozone.  If 
the  trace  of  fatty  matter  derived  from  the  fingers  is  the  cause  of  the 
non-appearance  of  the  black  colour,  it  is  curious  that  so  extremely 
minute  a  trace  of  fat  as  must  be  present  should  prohibit  the  reaction, 
seeing  that  a  layer  of  india-rubber  several  millimetres  in  thickness  is 
at  once  penetrated  by  ozone.  W.  P.  S. 

Estimation  of  Phosphoric  Acid  in  Manures  as  Phospho- 
molybdic  Anhydride.  Georg  Berju  (J.  Landw.,  1906,54,31 — 46). — 
Neumann’s  method  (Abstr.,  1898,  ii,  454)  gives  very  exact  results, 
and  is  not  influenced  by  the  nature  of  the  solvent  or  by  the  presence 
of  dissolved  silicic  acid.  In  the  case  of  high  per  cent,  phosphates  it  is 
desirable  to  precipitate  with  about  100  c.c.  of  the  molydate  solution, 
employing  about  0-25  gram  of  substance. 

Methods  in  which  the  phosphoric  acid  was  directly  precipitated  as 
magnesium  ammonium  phosphate  gave  too  high  results. 

N.  H.  J.  M. 

Removal  of  Arsenic  from  Hydrochloric  Acid  for  Use  in  the 
Marsh-Berzelius  Method.  Arthur  B.  Ling  and  Theodore  Bendle 
(Analyst,  1906,  31,  37 — 38). — To  1500  c.c.  of  commercial  hydrochloric 
acid  of  sp.  gr.  1 '1  about  40  c.c.  of  re-distilled  commercial  wood-spirit 
are  added  together  with  5 — 10  grams  of  arsenic-free  granulated  zinc. 
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The  mixture  is  contained  in  a  Wurtz  flask,  which  is  connected  with  a 
reflux  condenser  by  means  of  an  ordinary  cork.  A  glass  rod  is  fixed 
in  the  cork  and  carries  a  coil  of  electrolytic  copper  foil,  having  a 
surface  of  about  120  sq.  inches.  After  plugging  the  side-tube  of  the 
flask,  the  condenser  is  connected  with  an  exhaust-pump  and  the  mix¬ 
ture  boiled  for  about  three  hours,  the  copper  being  withdrawn  and 
cleansed  at  least  once  during  this  period.  Two  flasks  should  be  inter¬ 
posed  between  the  condenser  and  the  pump  :  the  fh>t  acts  as  a  receiver 
for  a  tarry  liquid  which  distils  over,  whilst  the  second  contains  water 
to  absorb  any  hydrogen  chloride  passing  over.  The  mixture  is  then 
distilled  over  electrolytic  copper  foil.  W.  P.  S. 

Reactions  and  Estimation  of  Arsenic  Hydride.  Hans 
Reckleben  and  Georg  Lockemann  {Zeit.  angew.  Gh&m. ,  1906,  19, 
275—283). — In  estimating  arsenic  hydride  in  a  mixture  of  gases, 
the  best  absorbent,  and  the  most  suitable  for  determining  its  volume 
from  the  loss,  is  a  solution  of  sodium  hypochlorite  (commercial  “  Eau  de 
Javelle  ”). 

For  detecting  the  presence  of  arsenic  hydride,  a  strong  ammoniacal 
solution  of  silver  nitrate  is  the  best  test  ;  it  gives  at  once  a  dark 
deposit.  The  test  is  obviously  not  available  in  presence  of  other  gases 
(phosphine,  stibine,  hydrogen  sulphide,  &c.),  which  give  dark  precipi¬ 
tates  with  silver  nitrate,  but  the  absence  of  any  reaction  is  a  certain 
proof  of  the  absence  of  arsenic  hydride.  L.  df.  K. 

Detection  of  Boric  Acid.  Georg  Fendler  {Zeit.  Nahr.  Genussm., 
1906,  11,  137 — 144). — It  is  shown  that  boric  acid  may  be  estimated 
approximately  in  solutions  by  dipping  strips  of  turmeric  paper 
into  them  and  noting  the  time  required  for  the  appearance  of  a  red 
coloration  when  the  strips  are  removed  and  allowed  to  dry.  Com¬ 
parative  solutions  containing  known  amounts  of  boric  acid  must  be 
employed.  Attention  is  also  drawn  to  the  fact  that  traces  of  boric  acid 
are  often  present  in  hydrochloric,  sulphuric,  and  acetic  acids. 

W.  P.  S. 

Some  Difficulties  in  the  Estimation  of  Carbon  Monoxide 
in  Gaseous  Mixtures.  Armand  Gautier  and  Paul  Clausmann 
( Compt .  rend.,  1906,  142,  485 — 491.  Compare  Abstr.,  1898,  ii, 
535,  537,  640  ;  1899,  ii,  451). — Analysis  of  a  number  of  gaseous 
mixtures  containing  carbon  monoxide  and  hydrogen  with  or  without 
air  has  shown  that  the  absorption  of  carbon  monoxide  by  an 
acid  solution  of  cuprous  chloxide  is  never  complete,  neither  is  the 
l’esidual  carbon  monoxide  completely  burnt  in  the  eudiometer  when 
the  gaseous  mixture  is  exploded  with  excess  of  oxygen  ;  the  amount 
of  carbon  monoxide  that  escapes  detection,  varying  from  1  to  03  per 
cent.,  is  greatest  in  those  mixtures  which  contain  the  least  quantity 
of  the  gas,  and  it  can  be  estimated  by  means  of  iodine  pentoxide  (com¬ 
pare  Abstr.,  1898,  ii,  537).  M.  A.  W. 

Method  for  Determining  “  Black  Alkali  ”  in  Irrigating 
Waters  and  Soil  Extracts.  W.  W.  Skinner  (J.  Amer.  Client. 
Soc.,  1906,  28,  77—80). — The  water  or  extract  (200  c.c.)  is  mixed 
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with  NJ 50  sodium  carbonate  (50  to  150  c.c.)  and  evaporated  to  dry¬ 
ness  in  a  platinum  or  silver  dish.  The  residue  is  rubbed  with  dis¬ 
tilled  water  free  from  carbon  dioxide,  transferred  to  a  100  c.c.  flask, 
which  is  then  filled  to  the  mark,  and  well  shaken.  After  twelve  to 
fifteen  hours.  50  c.c.  of  the  clear  solution  are  titrated  with  W/50  sul¬ 
phuric  acid  in  presence  of  chloroform  (5  c.c.)  and  0-025  per  cent, 
erythrosin  (1  c.c.).  The  solution  is  vigorously  shaken  after  each 
addition  of  acid. 

When  less  sulphuric  acid  is  required  than  is  necessary  to  neutralise 
one-half  of  the  sodium  carbonate,  some  of  the  sodium  carbonate  has 
reacted  with  soluble  calcium  and  magnesium  salts,  indicating  that  no 
excess  of  “black  alkali”  was  present,  but  rather  an  excess  of  per¬ 
manent  hardness.  The  difference  in  c.c.  between  the  sulphuric  acid 
required  and  one-half  of  the  sodium  carbonate  is  multiplied  by 
0-00136,  which  gives  the  equivalent  of  calcium  sulphate  in  100  c.c. 

When  more  sulphuric  acid  is  required  than  is  equivalent  to  one- 
lialf  the  sodium  carbonate,  “  black  alkali  ”  is  present,  and  the  differ¬ 
ence  in  c.c.  multiplied  by  0-00106  gives  the  amount  of  it  in  terms  of 
sodium  carbonate. 

“  Black  alkali  ”  may  consist  of  carbonates  and  acid  carbonates  of 
any  of  the  alkalis.  Only  the  alkalinity  due  to  the  carbonates  and 
bicarbonates  of  the  alkalis  and  not  those  of  the  alkaline  earths 
should  be  expressed  as  black  alkali.  N.  H.  J.  M. 

Estimation  of  Opalescent  Silver  Chloride  Precipitates. 

Roger  C.  Wells  ( Amer .  Ghem.  J.,  1906,  35,  99 — 114.  Compare 
Richards  and  Wells,  Abstr.,  1904,  ii,  287). — A  study  has  been  made 
of  the  variation  of  opalescence  with  time,  ground  glass  being  employed 
for  standards  of  reference.  The  results  of  the  experiments  show 
that  the  medium  is  the  most  important  variable  in  nephelometric 
observations.  Determinations  have  been  made  of  the  maximum  opal¬ 
escences  which  could  be  obtained  in  various  media,  and  the  excess  of 
soluble  chloride  and  length  of  time  required  to  produce  them.  In 
order  to  obtain  maximum  opalescence,  it  is  found  that  for  every  con¬ 
centration  a  suitable  medium  and  excess  of  the  precipitant  are 
required.  The  substances  which  aid  in  producing  maximum  opal¬ 
escence  also  hasten  the  speed  of  its  formation.  Electrolytes,  such  as 
salts  and  mineral  acids,  are  found  to  produce  the  greatest  acceleration. 
Attention  is  drawn  to  the  bearing  of  the  results  on  the  theory  of 
colloidal  solution  and  on  certain  photographic  changes.  The  chief 
sources  of  error  in  nephelometric  work  are  discussed,  and  precautions 
are  suggested  for  several  typical  cases.  E.  G. 

Estimation  of  Mercury  and  Iodine  in  Antiseptic  Soaps. 

Atherton  Seidell  {J.  Amer.  Ghem.  Soc.,  1906,  28,  73—77). — 
About  10  grams  of  the  sample  are  dissolved  in  150  c.c.  of  strong 
alcohol,  and,  after  acidifying  with  a  few  c.c.  of  hydrochloric  acid,  the 
mercury  is  precipitated  as  sulphide  by  a  current  of  hydrogen  sul¬ 
phide,  collected  on  a  Gooch  filter,  washed  with  alcohol,  and  weighed. 
The  filtrate  is  concentrated  to  about  one-half  and,  after  making  up  to 
the  original  volume  with  water,  the  separated  fatty  acids  are  removed 
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by  filtration.  After  adding  25 — 50  c.c.  of  chloroform,  the  iodine  is 
liberated  by  cautious  addition  of  nitrous  acid  and  the  whole  is  well 
shaken.  The  iodine  dissolved  in  the  chloroform  is  then  titrated  in 
the  usual  manner  with  standard  thiosulphate  solution.  L.  de  K. 

Variable  Sensitiveness  in  the  Colorimetry  of  Chromium. 

David  W.  Horn  (Amer.  Chem.  J.,  1906,  35,  253 — 258). — A  series  of 
experiments  has  been  made  with  the  object  of  determining  the  con¬ 
centration  at  which  the  colour  of  potassium  chromate  is  most  sensitive 
to  change  on  diluting  the  solution.  The  results  show  that  both  the 
sensitiveness  and  the  ease  of  determination  vary  with  the  concentra¬ 
tion,  but  that  there  is  no  simple  general  relation  between  the  sensitive¬ 
ness  and  the  concentration.  The  sensitiveness  is  found  to  be  greatest 
at  concentrations  between  0'004A  and  O'OOSiV  with  respect  bo  the 
gram-atom  of  chromium.  Colorimetric  comparisons  have  also  been 
made  with  green  chromium  chloride  solutions,  and  it  is  found  that,  in 
general,  the  sensitiveness  is  similar  to  that  of  potassium  chromate 
solutions.  *  E.  G. 

Rapid  Electrolytic  Precipitation  of  Antimony.  Julia  Lang- 
ness  and  Edgar  F.  Smith  (J.  Amer.  Chem.  Soc.,  1905,  27,  1524 — 1527). 
— Ten  c.c.  of  the  solution  containing  not  more  than  0-24  gram  of  the 
metal  are  mixed  with  15  c.c.  of  solution  of  sodium  sulphide  of  sp.  gr. 
1T8,  3  grams  of  potassium  cyanide,  1  c.c.  of  10  per  cent,  sodium 
hydroxide,  and  water  up  to  70  c.c.  After  heating  nearly  to  boiling, 
the  solution  is  electrolysed  with  a  current  of  3 ‘5 — 4  volts  and  6 
amperes,  the  time  being  fifteen  minutes  Roughened  dishes  should  be 
used  as  cathodes. 

Very  satisfactory  results  are  obtained  in  the  presence  of  arsenic 
under  the  following  conditions :  10  c.c.  of  solution,  15  c.c.  of  sodium 
sulphide,  3  grams  of  potassium  cyanide,  and  water  up  to  70  c.c.  In 
fifteen  minutes,  the  antimony  is  completely  precipitated  when  using 
the  rotating  anode  and  a  current  of  6  amperes  and  4  volts. 

The  process  may  be  used  in  the  assay  of  the  mineral  stibnite,  0-5 
gram  of  which  may  be  at  once  dissolved  in  20  c.c.  of  sodium  sulphide 
and  treated  as  directed.  L.  de  K. 

Wine  Analysis.  Estimation  of  “  Added  ”  Water,  Alcohol, 
or  Sugar.  Determination  of  Sugar  in  “  Incompletely  Fer¬ 
mented  ”  and  “  Liqueur  ”  Wines.  Maxime  Cari-Mantrand 
(Bull.  Soc.  chim.,  1906,  [iii],  35,  174 — 181,  181 — 187). — The  author 
states  that  wine  is  frequently  sophisticated  by  being  diluted  with 
water  and  suitable  additions  to  the  liquid  made  iu  order  to  conform  to 
the  minimum  legal  standard  as  regards  “dry  extract,”  “alcohol 
content,”  Ac.  The  following  systematic  method  of  analysis  is  recom¬ 
mended  to  meet  cases  of  this  kind.  “Total  acidity  ”  is  determined  by 
titrating  10  c.c.  of  the  wine  with  A/IO  sodium  hydroxide,  using  litmus 
paper  as  an  indicator  in  the  case  of  white  wine,  and  the  change  of  tint 
from  the  natural  red  to  “  abskithe  green  ”  as  an  indication  of  neutrality 
in  the  case  of  red  wine.  “Volatile  acid  ”  is  estimated  either  by  dis¬ 
tilling  20  c.c.  from  a  mixture  of  10  c.c.  of  wine  with  20  c.e.  of  water, 
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or  by  steam-distilling  50  c.c.  of  wine  and  collecting  the  first  200  c.c. 
of  distillate.  In  either  case  the  distillate  is  titrated  with  Nj  10  soda 
solution,  using  phenolphthalein  as  indicator.  By  the  first  method 
10/llths  of  the  total  volatile  acid  is  obtained,  and  a  correction  for  the 
residue  must  be  made.  Very  acid  wines  are  frequently  partially 
neutralised.  For  the  estimation  of  “volatile  acid”  in  such  cases 
20  c.c.  of  Nj  10  sulphuric  acid  is  added  to  10  c.c.  of  the  wine,  which 
is  then  distilled  and  the  distillate  titrated  as  described  above.  The 
difference  in  the  two  results  gives  the  “  combined  volatile  acid.” 

“Total  sulphurous  acid”  is  estimated  by  adding  25  c.c.  of  a  solu¬ 
tion  of  potassium  hydroxide  (1  gram-mol.  per  litre)  to  50  c.c.  of  wine. 
This  mixture  is  left  for  fifteen  minutes  and  then  10  c.c.  of  sulphuric 
acid,  diluted  with  30  c.c.  of  water,  is  added  and  the  liquid  titrated 
with  standard  iodine  solution,  starch  being  used  as  an.  indicator. 
“  Free  sulphurous  acid  ”  is  determined  by  adding  to  50  c.c.  of  wine 
5  c.c.  of  sulphuric  acid,  diluted  with  15  c.c.  of  water,  and  titrating 
as  before.  “  Potassium  bitartrate  ”  is  determined  by  evaporating 
100  c.c.  of  wine  to  from  7  to  8  grams,  filtering  out  the  crystals  which 
have  separated  after  twenty-four  hours,  washing  four  times  with  5  c.c. 
of  alcohol  (42°),  dissolving  in  boiling  water,  and  titrating  with  Nj  10 
soda  in  presence  of  phenolphthalein.  For  “  plastered  wines  ”  this 
process  is  modified,  100  c.c.  of  wine  being  evaporated  to  10  c.c.  and  the 
residue  mixed  with  25  c.c.  of  alcohol  (42°)  and  set  aside  for  twenty- 
four  hours.  The  precipitate  obtained  is  washed,  dissolved  in  boiling 
water,  and  the  solution  titrated  as  already  indicated. 

“  Free  tartaric  acid  ”  is  estimated  by  adding  2  c.c.  of  acetic  acid, 
5  drops  of  a  20  per  cent,  solution  of  potassium  acetate,  and  15  grams 
of  potassium  chloride  to  100  c.c.  of  wine.  When  solution  is  complete, 
15  c.c.  of  alcohol  are  added,  the  mixture  stirred,  and  the  sides  of  the 
vessel  rubbed  with  a  glass  rod  to  facilitate  the  separation  of  potassium 
hydrogen  tartrate.  After  twelve  hours,  the  precipitate  is  collected, 
washed,  dissolved,  and  titrated  as  before.  The  difference  between  this 
result  and  the  “  potassium  bitartrato  ”  previously  determined  is  the 
equivalent  of  the  free  tartaric  acid  originally  present. 

Deniges’  method  for  the  determination  of  citric  acid  is  recommended 
(Abstr.,  1902,  ii,  365).  For  the  estimation  of  glycerol,  potassium 
sulphate,  and  “reducing  sugar”  the  methods  in  general  use  are  suit¬ 
able.  The  ash  is  determined  by  igniting,  at  a  red  he  it,  the  “  dry 
extract  ”  from  25  c.c.  of  wine.  The  character,  amount,  and  alkalinity 
of  the  ash  afford  useful  indications  as  to  whether  the  wine  is  diseased 
or  whether  an  alkali  has  been  added  to  it. 

In  examining  “incompletely  fermented”  or  “liqueur”  wines  or 
grape  musts  to  which  alcohol  has  been  added,  the  foregoing  factors  are 
frequently  of  little  value  and  the  determination  of  the  amount  and 
nature  of  the  “  crystallisable  ”  and  “  uncrystallisable  ”  sugars  present 
is  recommended.  For  this  purpose  a  convenient  quantity  of  the  liquid 
is  decolorised  by  adding  lead  subacetate,  filtering,  and  diluting  the 
filtrate  to  one  litre.  The  quantity  required  to  completely  reduce  10  c.c. 
of  Fehling’s  solution  and  the  optical  activity  of  this  liquid  are  then 
determined.  If  “  crystallisable  ”  sugar  is  present,  a  similar  quantity 
of  the  original  wine  is  “  inverted  ”  by  boiling  with  2  c.c.  of  hydro- 
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chloric  acid,  decolorised  and  diluted  as  before,  and  the  reducing  power 
and  optical  activity  are  again  determined.  These  operations  are  con¬ 
ducted  at  the  same  time  on  a  normal  grape  must  (directions  for  the 
preparation  of  which  are  given  in  the  original)  and  comparison  of  the 
two  sets  of  results  obtained  is  usually  sufficient  to  indicate  the  nature 
of  the  material  under  examination.  T.  A.  H. 

Volumetric  Determination  of  Organic  Hydrosulphides  and 
Thio-acids.  Peter  Klason  and  Tor  Carlson  ( Ber .,  1906,  39, 
738 — 742). — Interaction  between  hydrosulphides  and  iodine  proceeds 
under  certain  conditions  quantitatively  in  accordance  with  the  equation 
2R,SH  +  I2  =  R2S0  +  2HI.  The  addition  of  sodium  hydrogen  carbonate 
to  remove  the  hydriodic  acid  formed  is  not  only  unnecessary  but  detri¬ 
mental.  Aromatic  hydrosulphides  are  such  strong  acids  that  they  form 
normal  salts  with  alkalis  in  alcoholic  solution  and  can,  accordingly,  be 
titrated  with  phenolpbthalein  as  indicator.  The  estimations  described 
were  conducted  with  thio-jn-cresol,  thio-/3-naphthol,  and  methyl;  ethyl 
and  isobutyl  mercaptans,  whilst  thioglycollic  acid  and  thioacetic  acid 
also  gave  satisfactory  results.  A.  McK. 

Fehling’s  Test  for  Dextrose  in  Urine.  Hugh  MacLean  (Uio- 
chem.  J.,  1906,  1,  111 — 122). — Sugar  in  urine  is  not  so  easily  detected 
by  Fehling’s  solution  as  in  water.  The  masking  factor  is  creatinine, 
not  ammonia,  as  Pavy  suggested  ;  ere \ tine  acts  in  the  same  way. 
Creatinine  also  prevents  uric  acid  from  reacting  with  Fehling’s 
solution.  W.  D.  H. 

Can  Sugar  b9  Detected  with  Certainty  in  the  Urine  by  the 
Fermentation  Test?  Eduard  Pfluger  ( Pfluger’ s  Archiv,  1906, 
111,  241 — 250). — Polemical  against  E.  Salkowski.  The  question  in 
the  title  is  here  answered  in  the  negative.  W.  D.  H. 

Estimation  of  Sugar  in  Coloured  and  Decolorised  Solutions 
and  the  Estimation  of  Lsevulose  and  Dextrose.  A.  Kickton 
[Zeit.  Nahr.  Genussm.,  1906,  11.  65 — 72). — The  results  given  show 
that  the  colouring  matters  in  wines  have  but  little  influence  on  the 
estimation  of  sugar  in  wine  by  FehliDg’s  gravimetric  method  if  the 
precipitated  cuprous  oxide  is  converted  into  cupric  oxide  before  weigh¬ 
ing.  Practically  the  same  results  are  obtained  whether  the  sugar  is 
estimated  directly  in  the  wine  or  after  the  latter  has  been  decolorised 
by  either  lead  acetate  or  auimal  charcoal. 

Halenke  and  Moslinger’s  formula  (Abstr.,  1895,  ii,  463)  as  modified 
by  Freseuius  is  shown  to  give  ti'ustwonhy  results  in  cases  where 
lsevulose  and  dextrose  are  present  in  about  equal  quantities,  whilst  the 
differeut  reducing  powers  of  the  two  sugars  cause  slight  discrepancies 
should  one  sugar  predominate  considerably  over  the  other. 

W.  P.  s. 

Estimation  of  Chloral  Hydrate.  Thomas  E.  Wallis  ( Pharm . 
J 1906,  76,  162 — 163). — After  several  trials,  the  following  method 
is  recommended  :  0T  gram  of  the  sample  is  dissolved  in  10  c.c.  of 
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absolute  alcohol  and  mixed  in  a  suitable  bottle  with  10  c.c.  of  A- 
sodium  hydroxide.  The  bottle  is  closed  with  an  india-rubber  cork, 
which  is  securely  tied  down,  and  then  heated  in  the  water-bath  for  three 
hours.  The  resulting  liquid  is  neutralised  with  A-sulphuric  acid,  using 
phenolphthalein  as  indicator,  and  the  solution  is  then  titrated  as  usual 
with  A/10  silver  nitrate.  The  chlorine  thus  found  represents  the 
chloral  actually  present.  L.  de  K. 

New  Method  for  the  Estimation  of  Acetone.  Samuel  M.  Aull> 
(J.  Soc.  Chem.  Ind.,  1906,  25,  100—101). — A  known  quantity  of  the 
solution,  containing  about  0T  to  0’2  gram  of  acetone,  is  placed  in  a 
round- bottomed  flask  of  500  c.c.  capacity,  diluted  with  a  little  water, 
and  mixed  with  20  to  30  c.c.  of  a  10  per  cent,  solution  of  potassium 
hydroxide.  The  flask,  provided  with  a  reflux  condenser,  is  fitted  with 
a  dropping  funnel,  from  which  a  solution  of  bromine,  containing 
200  grams  of  bromine  and  250  grams  of  potassium  bromide  per  litre, 
is  slowly, added  until  the  solution  assumes  a  permanent,  faint  yellow 
colour.  The  flask  is  then  heated  at  70°  for  half  an  hour  over  a  water- 
bath.  It  is  imperative  that  the  bromine  employed  should  be.  pure,  as 
crude  bromine  frequently  contains  bromoform.  If  an  excess  of  bromine 
has  been  added,  it  may  be  removed  by  warming  the  solution  with  a  few 
drops  of  potassium  hydroxide.  The  mixture  is  then  distilled  until  no 
more  bromoform  is  carried  over,  and  the  distillate,  together  with 
washings  from  the  condenser,  are  mixed  with  50  c.c.  of  alcohol  and 
sufficient  solid  potassium  hydroxide  to  make  an  approximately  10  per 
cent,  solution.  The  mixture  is  heated  on  a  water-bath  in  a  reflux 
apparatus  until  the  bromoform  is  completely  decomposed  according 
to  the  equation  3CHBr3  +  9KOH  +  C2H5-OH  =  SCO  +  C2H4  +  9KBr  + 
7H20  \  this  operation  takes  about  three-quarters  of  an  hour.  On 
cooling,  the  solution  is  exactly  neutralised  with  dilute  nitric  acid, 
made  up  to  500  c.c.,  and  titrated  with  A/10  silver  nitrate,  using 
potassium  chromate  as  indicator.  Two  hundred  and  forty  parts  of 
bromine  correspond  with  58  parts  of  acetone.  The  method  is  suitable 
for  the  estimation  of  acetone  in  wood-spirit  by  using  5  c.c.  of  a  solu¬ 
tion  of  the  spirit  diluted  to  ten  times  its  volume.  P.  H. 

Estimation  of  the  Volatile  Acidity  of  Wine.  L.  Boos  and 
W.  Mestrezat  ( Ann .  Chim.  anal.,  1906,  11,  41 — 51). — In  the  method 
proposed,  the  wine  is  evaporated  under  reduced  pressure  at  a  tempera¬ 
ture  of  70° — 75°.  When  the  volume  of  the  wine  has  been  reduced  to 
about  2  c.c.,  three  successive  quantities  of  20  c.c.  of  water  are  added 
and  evaporated.  As  the  acidity  of  the  distillate  is  found  to  agree 
exactly  with  that  found  by  subtracting  the  acidity  of  the  residue  from 
the  total  acidity,  it  is  recommended  that  the  volatile  acidity  be  thus 
estimated  indirectly.  A  number  of  estimations  may  be  carried  out  at 
the  same  time  by  connecting  the  distillation  flasks  with  a  common 
receiver.  Dissolved  carbon  dioxide  should  be  removed  from  the  wine 
before  commencing  the  estimation.  The  authors  find  that  lactic  acid 
is  not  volatile  under  the  conditions  of  distillation  above  described. 

W.  P.  S. 


257 


General  and  Physical  Chemistry. 


Spectrum  of  the  High  Tension  Arc  in  Air.  B.  Walter 
{Ann.  Physik,  1906,  [iv],  19,  874 — 876). — The  ultra-violet  end  of  the 
spectrum  of  a  high  tension  arc,  obtained  by  the  aid  of  a  quartz 
spectrograph,  exhibits  a  series  of  characteristic  bands  which  coincide 
with  those  observed  by  Eder  in  the  combustion  of  ammonia,  and  described 
by  him  as  ammonia  bands.  They  are,  however,  to  be  attributed  rather 
to  some  compound  of  nitrogen  and  oxygen.  J.  C.  P. 

Phosphorescence  Phenomena.  Andre  Debierne  ( Compt .  rend., 
1906,  142,  568—571). — It  is  suggested  that  when  a  substance  P 
becomes  phosphorescent  under  the  influence  of  an  exciting  agent  (light, 
cathode  or  X-rays,  or  the  rays  emitted  by  radioactive  substances)  it  is 
converted  into  a  new  material,  R,  which  is  destroyed  by  heat,  being 
either  re-con  verted  into  P  or  changed  into  a  new  substance,  R' .  Phos¬ 
phorescent  light  is  regarded  as  a  form  of  energy  emitted  as  the  result 
of  the  transformations  of  the  substances  P  and  R.  When  thermolumin¬ 
escence  (Becquerel,  Abstr.,  1900,  ii,  126)  does  not  occur,  R  is  probably 
an  unstable  substance,  which  is  destroyed  spontaneously  at  atmospheric 
temperature  after  its  formation.  The  persistence  of  phosphorescence 
after  the  removal  of  the  exciting  agent  is  regarded  as  thermolumin¬ 
escence  occurring  at  the  ordinary  temperature.  T.  A.  H. 

Rotatory  Power  of  Optically  Active  Substances.  Paul 
Walden  (Zeit.  physikal.  Chem.,  1906,  55,  1 — 63). — The  paper  begins 
with  a  reply  to  Winther’s  criticisms  (Abstr.,  1905,  ii,  493).  The  author 
goes  on  to  record  measurements  of  the  rotation  of  a  large  number  of 
optically  active  substances,  both  in  the  pure  state  (at  20°  and  100°) 
and  in  solution.  The  rotation  has  been  determined  for  red,  green,  blue, 
and  violet  light,  and  this  has  made  it  possible  to  study  the  way  in 
which  the  rotation  dispersion  coefficients  and  the  specific  and  molecular 
rotation  dispersions  are  related  to  the  constitution  of  the  various 
compounds.  The  pure  substances  investigated  are  Z-amyl  malon- 
ate,  ethyl  Z-amylmalonate,  Z-amyl  succinate,  Z-amyl  methylsuccinate, 
Z-amyl  suberate,  Z-amyl  glycollate,  ethyl  Z-amylacetoacetate,  Z-amyl 
/2-phenylpropionate,  Z-amyl  cinnamate,  Z-amyl  phenylpropiolate,  Z-amyl 
/3-naphthoate,  Z-amyl  fumarate,  Z-amyl  maleate,  Z-amyl  mesaconate,  Z- 
amyl  citraconate,  Z-amyl  chlorofumarate,  methyl  and  Zsobutyl  Z-mande- 
lates,  methyl  acetyl-Z-mandelate,  ethyl  propionyl-Z-mandelate,  ethyl 
butyryl-Z-mandelate,  methyl,  ethyl,  w-propyl,  isobutyl,  and  cZ-amyl  Z- 
malates,  Z-amyl  i-malate,  methyl,  ethyl,  propyl,  and  isobutyl  acetyl-Z- 
malates,  methyl  and  ethyl  propionyl-Z-malates,  methyl  isobutyryl-Z- 
malate,  methyl,  ethyl,  propyl,  and  isobutyl  butyryl-Z-malates,  methyl 
ethyl,  propyl,  and  isobutyl  isovaleryl-Z-malates,  methyl  and  ethyl  bromo- 
acetyl-Z-malates,  methyl  and  isobutyl  cZ-chlorosuccinates,  methyl  d- 
bromosuccinate,  methyl  and  ethyl  chloromalates,  and  methyl  and  ethyl 
acetylchloromalates.  Determinations  of  [a]D  for  many  of  the  forego¬ 
ing  substances  have  already  been  made  (see  Walden,  Abstr.,  1895,  i, 
vol.  xc.  ii.  18 
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450;  ii,  149  ;  1896,  ii,  135,  137,  633;  1897,  ii,  3).  For  the  experi¬ 
ments  with  solutions,  the  following  optically  active  substances  were 
used  as  solutes  :  methyl  and  ethyl  Z-malates,  methyl  acetyl-Z-malate,  d- 
limonene,  ^-menthol,  and  d-a-monobromocamphor  ;  the  following  inactive 
solvents  were  employed  :  ethyl  acetate,  ethyl  cinnamate,  acetone, 
benzene,  cinnamaldehyde,  a-bromonaphthalene,  chloroform,  carbon  di¬ 
sulphide,  quinoline,  ethyl  and  methyl  alcohols,  ether,  and  carbon  tetra¬ 
chloride. 

The  conclusions  of  a  more  general  kind  which  the  author  draws  from 
his  study  of  the  pure  optically  active  substances  are  as  follows.  The 
rotation  dispersion  is  a  pronouncedly  constitutive  property,  reflecting 
the  nature  and  stability  of  the  groups  and  elements  attached  to  the 
asymmetric  carbon  atom.  That  is  to  say,  the  influence  of  double  link¬ 
ing,  of  geometrical  isomerism,  of  saturated  and  unsaturated  carbon 
rings,  of  halogen  atoms,  &c.,  finds  expression  in  the  numerical  values 
of  “dispersion  coefficients”  and  of  “relative,”  “specific,”  and  “mole¬ 
cular  rotation  dispersion.”  For  a  given  homogeneous  active  substance, 
the  dispersion  coefficients  av/a r,  au/a.r,  agrjar,  and  aDjar,  and  the  relative 
rotation  dispersion  («„  —  ar)/agr  are  almost  independent  of  the  tempera¬ 
ture.  The  specific  and  molecular  rotation  dispersions,  however,  alter 
with  temperature,  increasing  or  decreasing  according  as  the  rotation 
of  the  substance  in  question  increases  or  decreases  with  temperature.  In 
homologous  series  of  optically  active  substances,  the  individual  members 
have  practically  the  same  dispersion  coefficient  and  relative  rotation 
dispersion,  although  the  first  and  lowest  members  of  a  series  are  some¬ 
times  exceptional.  The  specific  rotation  dispersion  in  a  homologous 
series  is  sometimes  constant,  sometimes  shows  an  increase  or  decrease  ; 
the  molecular  rotation  dispersion  either  is  approximately  constant  or 
approaches  a  maximum  value.  For  a  given  active  substance,  the 
influence  of  temperature  on  the  rotation  dispersion  is  the  same  for  all 
colours,  that  is,  [«]r7[«F  -  Mr/Mif  =  [-IT/M?  =  [«]”"7[a]f. 
This  temperature  influence  varies  with  the  type  of  the  active  substance, 
and  the  magnitude  and  sign  of  the  temperature  coefficient  is  determined 
by  constitutive  factors.  High  values  of  the  dispersion  coefficient  and 
of  the  relative  rotation  dispersion  are  generally  found  to  accompany 
large  negative  temperature  coefficients.  High  values  of  the  dispersion 
coefficient  and  of  the  relative  rotation  dispersion  are  not  necessarily 
associated  with  high  rotatory  power,  although  it  is  generally  the  case 
that  a  substance  of  very  high  rotatory  power  has  also  a  high  value  of 
the  rotation  dispersion.  Substances  with  large  rotation  dispersion  are 
generally  found  to  have  a  large  ordinary  dispersion  for  the  same  colour 
interval. 

From  the  author’s  study  of  the  solutions  of  optically  active 
substances,  the  following  general  conclusions  are  drawn.  For  a  given 
active  solute  dissolved  in  a  given  solvent,  the  dispersion  coefficient  and 
the  relative  and  specific  rotation  dispersions  are  independent  of  the 
concentration  of  the  solute.  The  values  of  the  rotation  dispersion  of  a 
given  substance  obtained  in  different  solvents  are  practically  equal  to 
one  another  and  to  the  value  of  the  rotation  dispersion  obtained  with 
the  pure  liquid  substance.  The  observed  deviations  from  these  rules 
appear  to  be  connected  mainly  with  the  special  constitution  and 
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optical  properties  of  the  solvent,  these  deviations  being  specially 
noticeable  when  the  ordinary  dispersion  of  the  solvent  is  high. 
Exceptional  behaviour  of  the  optically  active  substance  was  observed 
most  frequently  in  the  cases  in  which  chloroform,  cinnamaldehyde,  and 
quinoline  were  the  solvents.  It  is  probable  that  in  these  cases  chemical 
reactions  set  in,  resulting  in  the  production  of  several  active  substances 
with  different  rotatory  power  and  dispersion.  J.  C.  P. 

Effect  of  High  Temperatures  on  Radium  Emanation. 
Walter  Makower  ( Proc .  Roy.  Soc.,  1906,  A ,  77,  241 — 247.  Compare 
Curie  and  Danne,  Abstr.,  1904,  ii,  306 ;  Bronson,  Abstr.,  1905,  ii, 
567). — The  activity  of  radium  emanation  in  radioactive  equilibrium 
with  its  products  A,  B,  and  C  is  changed  by  heating  above  1000°.  The 
effect  increases  with  the  temperature  up  to  1200°,  and  possibly  beyond 
this  temperature.  The  effect  increases  with  the  time  of  heating  for 
about  the  first  hour,  but  subsequent  heating  is  without  effect.  J.  C.  P. 

Absorption  of  the  y-Rays  of  Radioactive  Substances. 
A.  S.  Eve  (Phil.  Mag.,  1906,  [vi],  11,  586 — 595.  Compare  Abstr., 
1905,  ii,  4). — Experiments  have  been  made  to  ascertain  whether  the 
y-rays  could  be  taken  as  a  measure  of  the  total  amount  of  radioactive 
matter  present  in  a  given  sub>tanee.  The  substances  examined  were 
placed  on  a  platform  about  7  cm.  below  the  electroscope  employed  and 
layers  of  lead  were  introduced  between  this  and  the  active  substance. 
The  y-rays  from  radium,  uranimte,  thorium,  and  radio-thorium  are 
absorbed  at  the  same  rate  by  lead.  On  the  other  hand,  uranium 
emits  y-rays  which  are  much  more  readily  absorbed ;  they  are  fewer  in 
number  and  appear  to  be  homogeneous.  The  more  penetrating  rays  of 
actinium  appear  to  be  of  two  kinds  (A  =  4T  between  0‘45  and  2-8  mm. 
of  lead  and  A  — 2-7  to  20  from  2-8  to  8’7  mm.  of  lead). 

It  is  suggested  that  a  kilogram  of  thorium  nitrate  sealed  in  a  thin 
glass  vessel  of  16  cm.  diameter  aud  placed  under  a  layer  of  lead  1  cm. 
thick  might  be  adopted  as  a  convenient  standard  for  measuring  the 
quantity  of  radium  or  thorium  in  a  given  mass  of  ore.  It  has  been 
ascertained  that  about  18  per  cent,  of  the  y-rays  from  this  quantity  of 
thorium  nitrate  are  lost  by  self-absorption.  H.  M.  D. 

Specific  Action  of  Metals  in  Electric  Discharge  by  X-Rays 
and  Secondary  Rays.  Role  of  the  Metal  in  the  Transformation 
•of  X-Rays  into  Secondary  Rays.  Dragomir  Hurmuzescu  (Ann.  sci. 
Univ.  Jassy ,  1906,  3,258 — 287). — A  metallic  plate  connected  with  the 
electrometer  was  exposed  to  the  action  of  X-rays  and  the  rate  of  dis¬ 
charge  investigated,  plates  of  different  metals  being  used.  The  apparatus 
employed  and  experimental  details  are  described.  The  order  of 
activity  of  the  metals  examined  was  as  follows  :  lead,  iron,  silver,  tin, 
aluminium.  The  effect  of  different  metals  in  producing  secondary  rays 
was  next  investigated.  The  X-rays  were  allowed  to  fall  upon  metallic 
plates,  and  the  electrometer  plate,  shielded  from  the  direct  X-rays,  was 
exposed  to  the  action  of  the  secondary  rays.  It  was  found  that  the 
metals  employed  were  separable  into  groups,  although  differences  occur 
between  the  activity  of  the  metals  in  each  group.  The  most  active 
group  comprised  the  metals  nickel,  cobalt,  copper,  iron,  and  zinc  ;  the 
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next  group  contained  lead,  cadmium,  bismuth,  and  silver  ;  the  third, 
aluminium  and  magnesium.  Tin  occupies  a  place  between  the  second 
and  third  groups,  but  is  nearer  to  the  second.  The  results  are  briefly 
discussed  by  the  author.  L.  M.  J. 

Experiment  to  show  the  Fluorescent  Action  of  the 
Secondary  Rays  caused  by  Radium.  K.  Siegl  ( Chem .  Centr., 
1906,  i,  902  ;  from  Physikal.  Zeit .,  7,  106 — 107). — A  radium  prepara¬ 
tion  enclosed  in  a  lead  capsule  in  which  there  is  a  mica  window  is 
placed  on  a  platinum-barium  cyanide  screen.  When  reflecting  plates 
are  brought  within  1 — 2  cm.  of  the  capsule,  the  screen  becomes 
illuminated.  Wood  has  the  least  secondary  radiation,  and  then  follow 
in  order  of  increasing  activity,  aluminium,  ebonite,  glass,  iron,  nickel, 
copper,  zinc,  silver,  tin,  platinum,  gold,  mercury,  and  lead.  Since  the 
radiation  does  not  increase  with  the  sp.  gr.,  but  varies  more  nearly  in 
proportion  to  the  atomic  weight,  thorium  and  uranium  should  possess 
the  greatest  reflecting  power.  Since  the  intensity  of  the  fluorescence 
increases  with  the  thickness  of  the  plate,  the  effect  is  not  merely  due 
to  superficial  reflection.  When  plates  of  absorbing  substances  such  as 
ebonite  are  placed  between  the  capsule  and  the  reflector,  the  decrease  of 
intensity  is  greater  in  the  case  of  aluminium  than  of  lead  ;  in  the 
former  case,  the  secondary  rays  are  caused  by  /3-rays  which  differ  from 
those  in  the  latter  in  being  more  readily  absorbed.  The  secondary 
rays  of  all  substances  appear,  however,  to  possess  the  same  penetrating 
power.  E.  W.  W. 

/3-Polonium.  Friedrich  Giesel  (Ber.,  1906,  39,  1014.  Compare 
this  vol.,  ii,  212). — The  author’s  /3-polonium  is  identical  with 
Rutherford’s  radium  E,  the  activity  of  which  decreases  to  half  value 
in  six  days  (Abstr.,  1905,  ii,  664).  G.  Y. 

Electrical  Conductivity  of  Metallic  Oxides.  F.  Horton  (Phil. 
Mag.,  1906,  [vi],  11,  505 — 531). — The  variation  of  the  electrical  con¬ 
ductivity  of  several  metallic  oxides  with  temperature  has  been  inves¬ 
tigated  with  a  view  to  ascertaining  whether  the  conduction  is  electro¬ 
lytic  or  metallic  in  character.  The  oxides  were  employed  in  the  form 
of  slabs  about  one  sq.  cm.  in  area  and  1 — 2  mm.  thick,  these  being 
placed  between  stout  platinum  plates  firmly  pressed  together  and 
heated  in  an  electric  furnace.  The  oxides  of  calcium,  barium,  and 
magnesium,  bismuth  trioxide,  lead  monoxide,  cupric  oxide,  sodium 
peroxide,  and  quartz  were  experimented  on.  The  conductivity  of 
calcium  oxide  increases  rapidly  with  rise  of  temperature,  and  the  curves 
representing  the  connection  between  them  are  exactly  similar  to  those 
obtained  by  Wehnelt  for  the  relation  between  the  number  of  corpuscles 
emitted  by  calcium  oxide  and  the  temperature. 

The  conductivity  of  magnesium  oxide  increases  rapidly  with  the 
temperature  up  to  1200 — 1250°  and  then  decreases.  If  the  tem¬ 
perature  is  kept  constant  above  1200°,  the  conductivity  also  decreases 
with  the  time.  The  phenomenon  is  probably  due  to  a  change  of  the 
oxide  into  a  less  conducting  form  of  greater  density.  The  temperature 
conductivity  curves  of  the  other  oxides  are  similar  to  those  of  calcium. 

Polarisation,  indicative  of  electrolytic  conduction,  was  observable  on 
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the  passage  of  a  current  through  calcium  oxide  at  temperatures  above 
800°.  A  smaller  polarisation  effect  was  also  obtained  with  the  other- 
oxides  excepting  cupric  oxide.  Measurements  of  the  amount  of  elec¬ 
trolytic  conduction  were  made  by  coating  the  negative  electrode  in  a 
discharge  tube  with  calcium,  barium,  or  cupric  oxide,  and  determining 
the  alteration  in  pressure  in  the  tube  after  the  passage  of  a  known 
quantity  of  electricity.  The  results  obtained  indicate  that  in  the  case 
of  calcium  and  barium  oxides  only  an  extremely  small  fraction  of  the 
total  current  is  carried  by  electrolytic  ions,  and  in  the  case  of  cupric 
oxide  such  conduction  appears  to  be  entirely  absent.  In  opposition  to 
Nernst’s  views,  the  author  concludes  that  the  conductivity  of  the 
oxides  is  metallic  :  that  is,  the  current  is  carried  by  negatively-charged 
corpuscles.  H.  M.  D. 

Formation  of  Hydrogen  Peroxide  and  other  Compounds  by 
means  of  the  Tesla  Discharge.  Alexander  Findlay  (Zeit.  Elektro - 
chem.,  1906,  12,  129). — A  mixture  of  steam  and  air  exposed  to  the 
Tesla  discharge  usually  yields  a  quantity  of  hydrogen  peroxide  which 
can  be  recognised  by  the  titanium  dioxide  reaction.  Evidence  of  the 
formation  of  nitric  acid  from  a  mixture  of  oxygen  and  nitrogen,  of 
sulphur  trioxide  from  a  mixture  of  sulphur  dioxide  and  oxygen,  of 
ammonia  from  a  mixture  of  hydrogen  and  nitrogen,  and  of  hydrazine 
from  a  mixture  of  ammonia  and  nitrogen  in  the  same  circumstances 
was  also  obtained.  T.  E. 

Anodic  Solution  of  Hydrogen  and  its  Passivity.  Otto  Sackur 
[Zeit.  physikal.  Chem.,  1906,  54,  641 — 664). — The  residual  current 
cannot  be  calculated  so  easily  in  the  case  of  the  cell  Ptu  |  H2S04  | 
PtH  (PtH  =  platinum  charged  with  hydrogen)  as  is  possible  in  other 
cases  (see  Nernst  and  Merriam,  Abstr.,  1905,  ii,  674).  The  velocity 
of  the  anodic  solution  of  hydrogen,  that  is,  the  process  resulting  in  the 
conversion  of  the  molecule  H2  into  the  ion  H',  is  not  high  compared 
with  the  velocity  of  diffusion  (see  loc.  cit.).  The  velocity  of  this  anodic 
solution  of  hydrogen  for  a  given  applied  E.M.F.  falls  off  with  time, 
and  the  greater  the  E.M.F.  applied  the  more  rapid  is  the  decrease. 
The  initial  velocity  of  the  anodic  solution  of  hydrogen  increases  with 
the  applied  E.M.F.  up  to  0-7  volt,  falling  thereafter  to  very  low  values. 
That  is  to  say,  polarisation  to  the  level  of  the  oxygen  potential  checks 
the  oxidation  of  hydrogen.  This  behaviour  of  hydrogen  is  very  similar 
to  the  phenomenon  of  passivity  exhibited  by  metals. 

All  the  observed  phenomena  are  adequately  interpreted  by  the  view 
that  the  anodic  oxidation  of  hydrogen  depends  on  combination  with 
the  discharged  oxygen,  promoted  by  the  catalytic  activity  of  the 
platinum  electrode,  and  that  this  catalytic  activity  is  markedly  im¬ 
paired  when  anodic  charging  with  oxygen  takes  place.  In  harmony 
with  this  view,  it  is  shown  that  the  combination  of  hydrogen  and 
oxygen  is  accelerated  by  platinum  charged  with  hydrogen  ;  platinum 
charged  with  oxygen,  on  the  other  hand,  has  but  a  slight  catalytic 
influence. 

The  cathodic  reduction  of  oxygen  is  accelerated  by  charging  the 
electrode  with  hydrogen.  J.  C.  P. 


262 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Theoretical  Considerations  on  Electrolytic  Dissociation. 
Influence  of  the  Solvent  on  the  Stability  of  the  Dissolved 
Molecules.  M.  Brillouin  (Ann.  Chim.  Phys.,  1906,  [viii],  7, 
289 — 320). — A  theoretical  paper.  M.  A.  W. 

Potential  of  the  Oxygen  Electrode.  Gilbert  N.  Lewis  (./. 
Amer.  Chem.  Soc.,  1906,  28,  158 — 171). — A  resume  is  given  of  previous 
work  on  the  determination  of  the  potential  of  the  oxygen  electrode 
and  it  is  shown  that  the  values  obtained  hitherto  are  probably  too 
low. 

A  new  form  of  silver  electrode  has  been  prepared  by  heating  a 
platinum  spiral  in  a  tube  with  silver  oxide  in  such  a  manner  that  the 
spiral  becomes  entirely  coated  with  a  loosely  coherent  mass  of  finely- 
divided  silver.  This  electrode  has  been  compared  with  that  recom¬ 
mended  by  Goodwin,  which  consists  of  silver  foil  electro-plated  with 
silver,  and  it  is  found  that  the  two  kinds  of  silver  have  different 
potentials,  the  plated  electrode  being  the  more  negative. 

The  E.M.F.  of  a  cell  of  the  type  Ag,  Nj  10  AgN03,  Nj  10  KNOg, 
JV/10  KC1,  HgCl,  was  measured  and  found  to  be  —  0391  volt  at  30°. 
The  temperature  coefficient  of  this  E.M.F.  between  30°  and  0°  was  found 
to  be  0 ‘001 21  volt  per  degree. 

From  the  potential  of  the  silver  electrode,  the  decomposition 
pressure  of  silver  oxide  (this  vol.,  ii,  284),  and  the  solubility 
of  silver  oxide,  the  true  potential  at  25°  of  an  oxygen  electrode 
against  the  normal  hydroxyl  ion  is  found  to  be  -0  674  volt  (the 
normal  electrode  at  18°  being  taken  as  —  0  560  volt).  From  this  value 
and  the  electrolytic  dissociation  of  water,  the  true  E.M.F.  at  25°  of  the 
oxygen-hydrogen  cell  has  been  calculated  and  found  to  be  1‘217  volts, 
a  value  which  agrees  closely  with  that  recently  calculated  by  Nernst 
(this  vol.,  ii,  17)  from  the  dissociation  of  water- vapour.  The  tempera¬ 
ture  coefficient  of  the  oxygen  electrode  has  also  been  calculated. 

E.  G. 

The  Factor  of  Proportionality  between  the  Mobility  and 
Absolute  Velocity  of  Ions.  Ludwik  Bruner  (Zeit.  Elektrochem., 
1906,  12,  188). —  Calling  l  the  mobility  of  an  ion  and  u  its  velocity, 
we  have  1  =  const,  x  u.  Since  l  —  conductivity/concentration,  its 
dimensions  are  cm.3/ohm  cm.  equiv.,  also  w  =  velocity/fall  of  potential 
per  unit  length,  and  its  dimensions  are  cm.  cm. /sec.  volt.  Hence,  the 
dimensions  of  the  constant  are  coulombs/equivalents,  that  is  96540. 

T.  E. 

Genesis  of  Ions  by  Collision  and  Sparking-potentials  in 
Carbon  Dioxide  and  Nitrogen.  H.  E.  Hurst  (Phil.  Mag.,  1906, 
[vi],  11,  535 — 552). — The  currents  between  two  parallel  zinc  plates 
immersed  in  an  atmosphere  of  carbon  dioxide  or  nitrogen  have  been 
measured  when  the  negative  plate  was  subjected  to  the  influence  of 
ultra-violet  light  and  when  the  electric  intensity  between  the  plates, 
their  distance  apart,  and  the  pressure  of  the  gas  were  varied.  The 
observed  values  as  well  as  those  of  the  sparking-potentials  are  in 
agreement  with  the  theoretical  formula  previously  given. 

A  comparison  of  the  results  with  the  two  gases  in  the  light  of  this 
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theory  shows  that  the  number  of  new  ions  produced  by  a  negative  ion  in 
travelling  through  one  centimetre  of  the  gas  is  approximately  the  same 
for  both  gases,  but  the  number  of  new  ions  produced  by  a  positive  ion 
is  much  smaller  in  carbon  dioxide  than  in  nitrogen.  It  is  calculated 
that  under  the  same  conditions  a  negative  ion  makes  about  2400  times 
as  many  new  ions  in  carbon  dioxide  as  a  positive  ion,  whereas  in 
nitrogen  the  ratio  is  only  22.  From  this  it  is  inferred  that  the  positive 
ions  differ  more  from  the  negative  ions  in  the  case  of  carbon  dioxide 
than  in  that  of  nitrogen,  and,  since  all  negative  ions  are  the  same,  it 
would  seem  that  the  positive  ions  in  carbon  dioxide  are  much  larger 
than  those  in  nitrogen.  H.  M.  D. 

Ions  of  Pure  Water.  James  Walker  {Trans.  Faraday  Foe.,  1906, 
1,  362 — 364). — In  deducing  the  temperature  coefficient  of  the  conduc¬ 
tivity  of  water,  the  variation  of  the  ionic  concentration  as  well  as  that 
of  the  mobility  of  the  hydrogen  and  hydroxyl  ions  with  the  tempera¬ 
ture  must  be  taken  into  consideration.  The  variation  of  the  ionic 
concentration  of  pure  water  can  be  calculated  by  means  of  van’t 
Hoff’s  thermodynamic  formula  from  the  heat  of  neutralisation  of  a 
strong  acid  by  a  strong  base.  The  calculated  temperature  coefficient  of 
the  conductivity  is  then  given  by  K=Kn°  (l-f-0'060  T+  0  0014172), 
which  is  in  perfect  agreement  with  the  equation  found  experimentally 
by  Kohlrauseh  for  the  purest  water  he  could  prepare.  This  agreement 
justifies  the  assumption  that  the  hydrogen  and  hydroxyl  ions  and  no 
others  are  responsible  for  the  conductivity  of  pure  water. 

H.  M.  D. 

Cathode  Potential  and  Electrolytic  Reduction  in  Sulphuric 
Acid  Solutions.  Julius  Tafel  (Zeit.  Elektrochem.,  1906,  12, 
112 — 122.  Compare  Abstr.,  1901,  ii,  588  ;  1905,  ii,  223,  224,  and  569  ; 
this  vol.,  ii,  216). — An  account  of  the  main  results  obtained  in  the 
papers  referred  to.  T.  E. 

Electrolytic  Reduction  of  Molybdic  Acid  in  Acid  Solutions. 

Alberto  Chilesotti  (Zeit.  Elektrochem.,  1906,  12,  146 — 166  and 
173 — 183). — The  solution  of  molybdic  acid  is  placed  in  a  porous  cell 
on  the  bottom  of  which  the  cathode  lies.  Part  of  the  current  reduces 
the  molybdic  acid,  part  of  it  produces  hydrogen  ;  by  comparing  the 
quantity  of  hydrogen  evolved  with  that  produced  in  a  voltameter  in 
the  same  circuit,  the  current  efficiency  at  any  period  of  the  electrolysis 
is  obtained.  The  electrolysis  is  always  carried  on  until  the  current 
efficiency  sinks  to  zero,  and  curves  are  given  showing  the  current 
efficiency  during  the  whole  progress  of  the  experiment.  The  effect  of 
current  density  is  first  studied  with  a  solution  containing  about  3 '5  per 
cent,  of  molybdenum  trioxide  dissolved  in  9A-hydrochloric  acid  and  a 
mercury  cathode.  It  is  found  that  at  higher  current  densities  a 
larger  fraction  of  the  current  is  employed  in  liberating  hydrogen; 
although  the  time  required  for  complete  reduction  is  shorter.  In¬ 
creasing  the  concentration  of  the  molybdic  acid  increases  the  current 
efficiency  to  some  extent.  The  concentration  of  the  hydrochloric  acid 
has  a  curious  effect  on  the  curve  of  current  efficiency;  with  9A-acid, 
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the  current  efficiency  is  at  first  100,  falling  subsequently  regularly  to 
zero.  With  4iV-acid,  the  curve  again  begins  at  100,  but  soon  falls  very 
rapidly  to  about  10  and  then  rises  slowly  to  a  maximum  at  29, 
thereafter  falling  to  zero.  With  weaker  acid,  the  curve  follows  a 
similar  course,  but  the  maximum  occurs  sooner  and  at  a  much  higher 
value  of  the  current  efficiency.  The  probable  explanation  of  this  is 
that  a  film  of  oxide  is  first  formed  on  the  cathode,  which  acts  as  a 
diaphragm  and  px-events  reduction  ;  later  this  film  is  dissolved  or  reduced 
to  metal  and  metallic  molybdenum  amalgam  is  formed  on  the  surface 
of  the  cathode,  the  reducing  action  of  the  amalgam  being  much  greater 
than  that  of  the  mercury  alone.  It  is  known  that  molybdenum 
amalgam  is  formed  in  presence  of  dilute  acid,  but  not  in  concentrated 
acid.  Rise  of  temperature  increases  the  current  efficiency  considex-ably. 
The  material  of  the  cathode  has  a  great  effect  on  the  current 
efficiency.  Using  a  solution  of  3‘5  per  cent,  of  molybdenum  trioxide 
in  4i\r-hydi’ochloric  acid,  a  current  density  of  O042  ampere  per  sq. 
cm.  at  10 — 20°,  the  average  current  efficiencies  were,  with  platinised 
platinum,  10*6  per  cent,,  mercury,  1 8*9  per  cent.,  smooth  platinum, 
5T7  per  cent.,  tin,  66'9  per  cent.,  lead,  74-5  per  cent.  In  9W-hydro- 
chloric  acid,  tin  gave  the  best  result,  lead  and  platinum  slightly  worse 
results,  and  mercury  was  worst  of  all.  The  behaviour  of  these  metals 
has  obviously  no  connection  with  the  super-tension  required  to  liberate 
hydrogen  on  their  surfaces  ;  it  would  rather  appear  to  be  connected 
with  their  solubility,  both  lead  and  tin  being  found  in  solution  after 
the  electrolysis,  which  was  not  the  case  with  platinum  and  mercury. 
The  molybdic  acid  is  always  reduced  to  tervalent  molybdenum  com¬ 
pounds  except  when  a  platinised  platinum  cathode  is  used  ;  in  this 
case,  the  reduction  stops  at  the  quinquevalent  stage.  Solutions  in 
sulphuric  and  oxalic  acids  are  also  investigated  with  similar  results, 
the  tin  cathode  being  insoluble  in  the  oxalic  acid  solution,  and  the  lead 
cathode  insoluble  in  the  sulphuric  acid  solution  gave  results  similar 
to  those  obtained  with  platinum. 

In  the  second  part  of  the  paper,  the  potential  difference  between 
platinum  and  the  solution  at  different  stages  of  the  reduction  is  ex¬ 
amined.  In  all  cases  investigated  the  same  genei-al  result  was  obtained. 
The  potential  difference  increases  slowly  as  the  induction  proceeds, 
until  the  whole  of  the  molybdenum  is  in  the  quinquevalent  condition ; 
it  then  rises  very  suddenly  to  a  higher  value,  after  which  it  again  in¬ 
creases  slowly  until  the  molybdenum  is  almost  reduced  to  the  tervalent 
state,  when  a  further  rather  sudden  increase  occurs.  During  the  first 
stage  of  the  reduction,  the  potential  is  doubtless  conditioned  by  the  process 

Mo04"  +  8H'  ■=-  F=  Mo . +  4H20  ;  during  the  second  stage,  the  main 

change  is  probably  the  reduction  of  quinquevalent  to  tervalent  molyb¬ 
denum.  The  final  increase  is  possibly  due  to  the  formation  of  bivalent 
molybdenum  ions. 

With  regard  to  the  colour  of  the  solutions,  the  solutions  in  7iV-  to 
9iV-hydrochioric  acid  first  become  emerald-green  owing  to  the  forma¬ 
tion  of  complex  compounds  of  the  oxychloride,  MoOCl3 ;  they  then 
become  brown  and  finally  orange-red,  and  contain  complex  compounds 
of  the  formula  (MoCl3,raHCl).  The  solutions  in  more  dilute  hydro¬ 
chloric  acid  change,  when  the  reduction  is  almost  complete,  from  a 
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brownish-red  colour  to  a  deep  olive-green  colour.  The  green  solutions 
are  unstable  ;  they  decompose  water,  taking  up  oxygen  and  becoming 
brownish-red  again.  Both  the  red  and  the  green  solutions  contain 
molybdenum  trichloride,  and  the  author  supposes  that  they  are  related 
in  the  same  way  as  the  green  and  violet  solutions  of  chromic  chloride. 
The  solutions  in  sulphuric  acid  behave  similarly.  The  change  from  one 
modification  to  the  other  is  possibly  due  to  the  presence  of  traces  of 
molybdenum  dichloride.  #  T.  E. 

Relation  of  Stability  to  Electrochemical  Efficiency  in 
Hypochlorite  Production.  W.  Pollard  Digby  [Trans.  Faraday 
Soc.,  1906,  1,  326 — 332). — The  factors  which  contribute  to  the  rapid 
falling  off  in  the  yield  of  available  chlorine  per  kilowatt  hour  as  the 
amount  of  available  chlorine  in  the  solution  increases  have  been 
examined.  By  taking  50  per  cent,  as  the  critical  point  in  the  fall  of  the 
current  efficiency,  the  concentration  of  available  chlorine  which  can  be 
attained  before  this  point  is  reached  increases  with  increasing  density 
of  the  sodium  chloride  solution.  The  rapid  loss  of  available  chlorine 
exhibited  by  certain  electrolytic  bleaching  liquors  and  the  low  efficiency 
of  the  process  of  production  have  been  in  part  traced  to  metallic 
impurities.  One  part  of  iron  per  100,000  parts  of  water  has  a  marked 
effect  on  the  depreciation  of  the  liquor.  H.  M.  D. 

Amphoteric  Electrolytes.  Harald  Lunden  (Zeit.  physikal. 
Chem.,  1906,  54,  532 — 568.  Compare  Winkelblech,  Abstr.,  1901,  ii, 
370;  Hantzsch  and  Barth,  Abstr.,  1902,  i,  222;  Hantzsch,  Abstr., 
1904,  i,  381;  Walker,  Abstr.,  1904,  ii,  309;  1905,  ii,  138). — The 
author  has  determined  at  various  temperatures  the  dissociation 
constants  (both  acidic  and  basic)  of  7-/?-asparagine,  o-aminobenzoic 
acid,  and  acetoxime.  The  methods  adopted  were  the  catalysis  and 
saponification  of  ethyl  acetate,  the  acidic  dissociation  constant  of 
o-aminobenzoic  acid  being  determined  from  the  conductivity.  The 
values  of  the  dissociation  constants  increase  rapidly  as  the  tempera¬ 
ture  rises,  a  feature  which  characterises  all  ordinai-y  weak  electrolytes 
hitherto  studied.  It  is  therefore  incorrect  to  speak,  as  Hantzsch  does, 
of  an  abnormally  large  temperature-coefficient  in  the  case  of  pseudo¬ 
acids. 

According  to  the  author,  Walker’s  theory  of  amphoteric  electrolytes 
cannot  explain  the  simultaneous  occurrence  of  slight  hydrolysis  and 
slight  conductivity,  since  the  diminution  of  conductivity  resulting 
from  the  removal  of  hydrogen  or  hydroxyl  ions  by  a  basic  or  acid 
group  is  compensated  by  the  formation  of  complex  anions  and 
cations. 

The  simultaneous  occurrence  of  slight  hydrolysis  and  slight  con¬ 
ductivity  may  be  due  to  the  substance  being  either  an  amphoteric 
electrolyte  or  capable  of  forming  with  sodium  hydroxide  or  hydro¬ 
chloric  acid  salts  which  are  derived  from  a  differently  constituted  com¬ 
pound.  This  last  explanation  applies  in  the  case  of  the  nitro-paraffins, 
the  first  in  the  case  of  the  ketone  oximes. 

The  author  has  determined  the  solubility  of  o-aminobenzoic  acid  in 
solutions  of  barium  nitrate  and  chloride,  potassium  nitrate,  iodide,  and 
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chloride.  It  appears  probable  from  these  determinations  that  a 
simultaneous  neutralisation  of  the  two  groups  of  the  amphoteric 
electrolyte  takes  place.  The  curves  obtained  by  plotting  the  relative 
increase  of  solubility  of  the  o-aminobenzoic  acid  against  the  concen¬ 
tration  of  the  salt  exhibit  maxima.  There  is  a  parallelism  between 
these  changes  of  solubility  and  the  effects  of  normal  salts  on  the 
catalysis  and  saponification  of  ethyl  acetate.  J.  C.  P. 

New  Electrical  Arrangement  of  the  Breslau  University 
Chemical  Laboratory.  Richard  Abegg  ( Zeit .  Elektrochem.,  1906, 
12,  109 — 112). — A  description  of  the  switch  board  for  distributing 
current  from  a  battery  of  accumulators  to  the  working  places  in  the 
laboratory  and  to  the  lecture  room.  T.  E. 

Heusler’s  Magnetic  Alloy  of  Manganese,  Aluminium,  and 
Copper.  Andrew  Gray  ( Proc .  Roy.  Soc.,  1906,  A,  77,  256 — 259. 
Compare  Fleming  and  Hadfield,  Abstr.,  1905,  ii,  799). — A  rod  con¬ 
taining  about  16  per  cent,  of  manganese,  8  per  cent,  of  aluminium, 
a  little  lead,  and  the  rest  copper,  was  found  to  be  almost  non¬ 
magnetic.  After  heating  at  340°  for  about  twenty  minutes,  its 
magnetic  properties  were  much  more  pronounced.  The  critical  tem¬ 
perature  being  about  350°,  heating  at  400°  and  immersion  in  cold 
water  practically  destroyed  the  magnetic  quality.  When  the  quenched 
alloy,  however,  was  tested  at  the  temperature  of  liquid  air,  it  was 
found  to  be  more  susceptible  to  magnetism  than  in  its  previous  best 
condition,  whilst  exhibiting  much  less  hysteresis  and  retentiveness. 

J.  C.  P. 

Equilibrium  of  Binary  Solutions  of  Phenols  and  Amines. 

Robekt  Kremann  ( Monatsh .,  1906,  27,  91 — 107.  Compare  Schreine- 
makers,  Abstr.,  1899,  ii,  739  ;  1900,  ii,  135). — The  melting-point 
curves  of  mixtures  of  aniline  with  o-,  m-,  and  jo-cresol  and  of  phenol 
with  o-  and  /j-toluidine,  m-'xylidine,  and  /?-naphthylamine  show  that  in 
each  case  there  is  formed  a  1  :  1  molecular  additive  compound,  which 
is  represented  on  the  curve  by  a  maximum  lying  between  two  eutectic 
points.  The  curve  for  mixtures  of  aniline  and  o-cresol  has  eutectic 
points  at  0°  and  -  20°  for  mixtures  containing  31  and  83  mol.  per 
cent,  respectively  of  aniline ;  the  maximum  between  the  eutectic 
points  is  8 '3°.  The  curve  for  mixtures  of  aniline  and  p-cresol  has 
eutectic  points  at  6°  and  -  16°  for  mixtures  containing  27  and  89 
mol.  per  cent,  respectively  of  aniline  ;  the  maximum  is  19'2°.  The 
curve  for  mixtures  of  aniline  and  m-cresol  has  two  eutectic  points  at 
—  30°  for  mixtures  containing  30  and  77  mol.  per  cent,  respectively 
of  aniline  ;  the  maximum  is  -  14'6°. 

Mixtures  of  phenol  and  p-toluidine  give  a  curve  with  eutectic  points 
at  17°  and  10°  for  mixtures  containing  32  and  75  mol.  per  cent,  of 
jp-toluidine  ;  the  maximum  is  29°.  The  curve  for  mixtures  of  phenol 
and  o  toluidine  has  a  eutectic  point  at  10°  for  a  mixture  containing 
19  mol.  per  cent,  of  o-toluidine  ;  the  second  eutectic  point  was  not 
observed  ;  the  maximum  is  34°.  The  curve  for  mixtures  of  phenol 
and  m-xylidine  has  eutectic  points  at  -  2°  and  -  25°  for  mixtures 
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containing  28  and  80  mol.  per  cent,  of  the  xylidine ;  the  second 
eutectic  point  was  found  by  extrapolation  ;  the  maximum  is  16°. 
The  curve  for  mixtures  of  phenol  and  /3-naphthylamine  has  eutectic 
points  at  35°  and  82‘5°  for  mixtures  containing  4  and  58  mol.  per 
cent,  of  /3-naphth_\lamine  ;  the  maximum  is  83‘5°. 

Mixtures  of  phenol  and  dimethylaniline  give  curves  falling  from  the 
melting  points  of  dimethylaniline  and  of  phenol  to  -  32'5°  and  -  5'5° 
for  mixtures  containing  49  and  67 -4  mol.  per  cent,  respectively  of 
phenol ;  intermediate  mixtures  containing  50 — 67  mol.  per  cent,  of 
phenol  could  not  be  solidified.  G.  Y. 

The  Limit  of  Stability  of  Additive  Compounds  in  the  Solid 
State  and  the  Divergence  of  the  Same  from  Kopp  and  Neu¬ 
mann’s  Law.  Robert  Kremann  and  R.  von  Hofmann  ( Monatsh ., 
1906.  27,  109 — 124.  Compare  Kremann,  Abstr.,  1905,  ii,  76). — The 
specific  heats  of  additive  compounds  when  determined  by  cooling  from 
temperatures  only  a  few  degrees  below  the  solidifying  points  are  found 
to  be  greater  than  those  calculated  according  to  Kopp  and  Neumann’s 
law.  The  divergence,  which  is  the  greater  the  nearer  the  initial  tem¬ 
perature  is  to  the  solidifying  point,  is  caused  by  the  additive  compound 
being  in  a  state  of  partial  fusion  below  its  solidifying  point  ;  in  the 
fused  substance,  the  additive  compound  is  in  equilibrium  with  its  com¬ 
ponents.  The  excess  of  the  observed  specific  heat  over  the  calculated 
is  composed  of,  but  is  not  the  sum  of,  the  heat  of  fusion  of  one  or  both 
components,  the  heat  of  dissociation  of  the  additive  compound,  and  the 
heat  of  solution  of  the  compound  in  one  or  both  of  its  components. 
On  the  other  hand,  results  agreeing  closely  with  the  calculated  are 
obtained  if  the  initial  temperature  is  far  enough  below  the  solidifying 
point. 

The  amount  of  heat  expressed  in  gram-calories,  lost  by  seven  additive 
compounds  in  cooling  from  various  initial  temperatures  to  0°,  and  that 
calculated  by  Kopp  and  Neumann’s  law,  are  given  in  a  series  of  tables, 
the  following  extracts  from  which  indicate  the  main  x*esults  : 

Phenolqo-toluidine,  m.  p.  29°  :  1  gram  cooled  from  29*6°,  28’25°, 
23'950,  and  16 '5°  gave  21’78,  10'79,  3T5,  and  0'43  gram-calories 
respectively  in  excess  of  the  calculated. 

Phenol-aniline,  m.  p.  31°:  1  gram  cooled  from  29-5°,  28'3°,  and 
gave  16T1,  8T4,  and  1‘47  gram-calories  respectively  in  excess 
of  the  calculated. 

Phenol-picric  acid,  m.  p.  85°:  1  gram  cooled  from  83-75°,  79'4°,  and 
19T°  gave  14-8,  5'51,  and  0T6  gram-calories  respectively  in  excess  of 
the  calculated. 

Dinitrophenol-naphthalene,  m.  p.  91  •7°:  1  gram  cooled  from  90T° 
and  64-2°  gave  3  09  and  0  52  gram-calories  respectively  in  excess  of 
the  calculated. 

Trinitrotoluene-naphthalene,  m.  p.  96‘5° :  1  gram  cooled  from  94T° 
and  55-6°  gave  1'44  and  0  13  gram-calories  respectively  in  excess  over 
the  calculated. 

2 : 5-Dinitrotoluene-naphthalene,  m.  p.  60° :  1  gram  cooled  from 
58’3°  gave  1*31  gram-calories  in  excess  of,  but  when  cooled  from  45,2° 
gave  0*04  gram-calorie  less  than,  the  calculated. 
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Calcium  chloride  hexahydrate,  m.  p.  30-2°  :  1  gram  cooled  from  28-4° 
and  16'5°  gave  4-96  and  0-69  gram-calories  respectively  in  excess  of 
the  calculated. 

The  results  are  expressed  also  in  curves,  which  show  that  Kopp 
and  Neumann's  law  holds  good  at  10 — 0°,  at  which  temperatures 
these  additive  compounds  are  practically  not  dissociated.  G.  Y. 

Influence  of  Substitution  in  the  Components  on  the  Equili¬ 
brium  of  Binary  Solutions.  II.  Robert  Kremann  and  0.  Rodinis 
( Moncitsh .,  1906,  27,  125 — 179.  Compare  Abstr.,  1905,  ii,  77). — The 
melting-point  curve  for  mixtures  of  aniline  and  o-nitrophenol  falls  to 
a  eutectic  point  at  —  13‘5°for  a  mixture  containing  14-2  mol.  per  cent, 
of  o-nitrophenol.  The  curve  for  mixtures  of  jo-nitrophenol  and  aniline 
falls  from  the  melting  point  of  p-nitrophenol  to  a  break  at  42°,  repre¬ 
senting  an  additive  compound  of  equal  molecules,  and  then  to  a  eutectic 
point  at  -21°  for  a  mixture  containing  11  mol.  per  cent,  of  y>-nitro- 
phenol.  The  curve  for  mixtures  of  aniline  and  m-nitrophenol  falls  from 
the  melting  point  of  m-nitrophenol  to  22 -5°,  where  there  is  a  break 
representing  the  1  :  1  molecular  additive  compound,  and  then  to  a 
eutectic  point  at  -  15°  for  a  mixture  containing  19  mol.  per  cent,  of 
m-nitrophenol. 

Mixtures  of  carbamide  and  phenol  give  a  curve  which  falls  from  the 
melting  point  of  carbamide  to  a  break  at  61°,  representing  Eckenroth’s 
compound  of  2  mols.  of  phenol  with  1  mol.  of  carbamide  (Abstr.,  1886, 
946),  and  again  to  a  eutectic  point  at  37°  for  a  mixture  containing 
94-8  mol.  per  cent,  of  phenol.  The  curve  for  mixtures  of  carbamide 
and  jp-nitrophenol  has  eutectic  points  at  89’5°  and  108-5°  for  mixtures 
containing  22’8  and  68- 1  mol.  per  cent,  respectively  of  carbamide;  the 
maximum  between  the  eutectic  points  is  116°,  and  represents  the  1  : 1 
molecular  additive  compound.  The  curve  for  mixtures  of  carbamide 
and  m-nitrophenol  falls  from  the  melting  point  of  carbamide  to  a  break 
at  80-5°  representing  the  1  :  1  molecular  additive  compound,  and  then 
to  a  eutectic  point  at  69°  for  a  mixture  containing  29  mol.  per  cent,  of 
carbamide.  The  curve  for  mixtures  of  carbamide  and  o-nitrophenol 
shows  that  only  1*5  mols.  of  o-nitrophenol  are  soluble  in  98 ’5  mols.  of 
carbamide,  whilst  only  3  mols.  of  carbamide  are  soluble  in  97  mols.  of 
o-nitrophenol,  all  other  mixtures  consisting  of  two  liquid  phases  :  a 
saturated  solution  of  carbamide  in  o-nitrophenol  and  a  saturated  solu¬ 
tion  of  o-nitrophenol  in  carbamide.  Carbamide  separates  from  the  first 
of  these  phases  at  125°,  whilst  the  second  diminishes  with  each  addition 
of  carbamide. 

The  curve  for  mixtures  of  naphthalene  and  o-dinitrobenzene  has  a 
eutectic  point  at  62 -5°  for  a  mixture  containing  6 7 '5  mol.  per  cent,  of 
naphthalene.  The  curve  for  mixtures  of  naphthalene  and  jo-dinitro- 
benzene  falls  from  the  melting  point  of  the  dinitrobenzene  to  a  break 
at  118°,  representing  the  1  : 1  molecular  additive  compound. 

Mixtures  of  phenol  with  m-,  o-,  and  p-nitroanilines  give  melting- 
point  curves  which  have  eutectic  points  at  28-8°,  11°,  and  34°  for 
mixtures  containing  15-7,  35 -9,  and  8’3  mol.  per  cent,  of  the  nitroaniline 
respectively. 

The  curves  for  mixtures  of  picric  acid  and  o-,  m-,  and  jo-nitrophenols 
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have  eutectic  points  at  34  5°,  72 "8°,  and  79°  for  mixtures  containing 
77*1 ,  58-8,  and  52'3  mol.  per  cent,  of  the  nitrophenol  respectively. 

The  curve  for  mixtures  of  aniline  and  o-dinitrobenzene  has  a  eutectic 
point  at  -  8’5°  for  a  mixture  containing  3’5  mol.  per  cent,  of  the 
dinitrobenzene.  The  curve  for  mixtures  of  aniline  and  ^-dinitrobenz- 
ene  has  no  break  between  143 -5°  and  15°,  representing  mixtures  con¬ 
taining  61  to  9  mol.  per  cent,  of  the  dinitrobenzene. 

The  curves  for  mixtures  of  naphthalene  and  p-  and  m-chloronitro- 
benzenes  have  eutectic  points  at  43'8°  and  23°  for  mixtures  con¬ 
taining  51 -6  and  64'5  mol.  per  cent,  of  the  p-  and  m-compounds 
respectively. 

Mixtures  of  aniline  and  p-  and  m-chloronitrobenzenes  give  curves 
having  eutectic  points  at  -  18°  and  —  12°  for  mixtures  containing  82 
and  87 -6  mol.  per  cent,  respectively  of  aniline. 

The  curve  for  mixtures  of  aniline  and  quinol  has  a  break  at  about 
90°  representing  the  2  : 1  additive  compound.  The  curve  for  mixtures 
of  aniline  and  catechol  falls  from  the  melting  point  of  catechol  to  a 
break  at  39°  representing  the  1  : 1  molecular  additive  compound,  and  to 
a  eutectic  point  at  -  15°  for  a  mixture  containing  88 '7  mol.  per  cent, 
of  aniline.  Mixtures  of  aniline  and  resorcinol  containing  less  than  545 
mol.  per  cent,  of  resorcinol  do  not  solidify. 

Mixtures  of  naphthalene  with  2  : 6-  and  3  : 4-dinitrotoluene  give 
curves  which  have  eutectic  points  at  35°  and  31°  for  mixtures 
containing  58T  and  59‘6  mol.  per  cent,  of  the  2:6-  and  3  : 4-dinitro- 
toluenes  respectively.  The  curve  for  the  mixture  of  naphthalene  and 
3  :  5-dinitrotoluene  has  eutectic  points  at  56°  and  58 ‘8°  for  mixtures 
containing  31*1  and  66-9  mol.  per  cent,  respectively  of  the  dinitro¬ 
toluene;  the  maximum  63 '2°  between  the  eutectic  points  represents 
the  1  : 1  molecular  additive  compound. 

The  curves  for  mixtures  of  aniline  and  2  : 6-  and  3 : 4-dinitro¬ 
toluene  have  eutectic  points  at  -  13°  and  -  14°  for  mixtures  contain¬ 
ing  11*2  and  19 '2  mol.  per  cent,  of  the  dinitrotoluenes  respectively. 
The  curve  for  the  mixture  of  aniline  and  3  : 5-dinitrotoluene  falls 
from  the  melting  point  of  the  dinitrotoluene  to  a  break  at  44’5°,  repre¬ 
senting  the  1  : 1  molecular  additive  compound,  and  then  to  a  eutectic 
point  at  —  9’2°  for  a  mixture  containing  19*2  mol.  per  cent,  of  the 
dinitrotoluene.  G.  Y. 

Latent  Heats  of  Vaporisation  of  Liquid  Oxygen  and  Liquid 
Nitrogen,  and  the  Variation  of  these  Quantities  with  Tempera¬ 
ture.  Heinrich  Alt  (Ann.  Physik,  1906,  [iv],  19,  739 — 782). — The 
earlier  investigation  (Abstr.,  1904,  ii,  393)  has  been  extended,  and 
with  improved  apparatus,  of  which  full  details  are  given,  the  author 
has  obtained  somewhat  different  values  for  the  latent  heats  of  vapori¬ 
sation  (r)  of  liquid  oxygen  and  liquid  nitrogen.  Thus  for  oxygen  at 

-  182-93°  (the  boiling  point  under  normal  pressure),  r  =  50‘92  cal.  ;  at 

—  194°,  r  =  53*23  cal.;  at  -205°,  r  —  55‘ 52  cal.  For  nitrogen  at 

-  195’55°  (the  boiling  point  under  normal  pressure),  r=^47-65  cal. ;  at 

—  202°,  r  =  49'42  cal.  ;  at  —  210°,  r  =  51‘61  cal.  J.  C.  P. 

Calorimetry  of  Volatile  Liquids.  Walter  Rosenhain  (/.  Soc. 
Chem.  Ind.,  1906,  25,  239 — 241). — The  calorific  value  of  volatile 
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liquids  has  been  determined  by  burning  pellets  of  compressed  cellulose 
saturated  with  these  liquids  in  the  coal  calorimeter  designed  by  the 
author  (Phil.  Mag.,  1902,  [vi],  4,  451).  In  order  to  reduce  the  loss  of 
liquid  from  evaporation  during  weighing,  the  pellets  were  wrapped  in 
a  coating  of  thin  tinfoil.  The  calorific  values  of  the  pellet  and  of  the 
tinfoil  wrapping  were  allowed  for  in  calculating  the  results  of  an 
experiment.  P.  H. 

Thermochemistry  of  Phenylosazones  and  Phenylhydrazones 
of  the  a-Diketones  and  Reducing  Sugars.  Philippe  Landrieu 
(Compt.  rend.,  1906,  142,  580 — 582.  Compare  Abstr.,  1905,  ii,  628). 
— The  heats  of  combustion  of  these  substances  were  determined  in  the 
calorimetric  bomb,  and  from  the  results  the  heats  of  formation  and 
the  amounts  of  heat  developed  in  the  addition  of  the  first  and  second 
mols.  of  phenylhydrazine  were  calculated.  The  results,  expressed  in 
Calories,  are  as  follows  ;  the  figures  are  in  each  case  given  in  the 
following  order  :  (1)  heat  of  combustion,  (2)  heat  of  formation,  (3)  heat 
developed  in  the  addition  of  the  first  mol.  of  phenylhydrazine  in  the 
case  of  phenylhydrazones,  or  of  the  second  mol.  in  the  case  of  phenyl¬ 
osazones. 

Diacetylphenylhydrazone,  1356*9,  0*1,  and  19*6.  Diacetylphenyl- 
osazone,  2219,  -  90*1,  and  8*8.  Benzilphenylhydrazone,  2491*6,  -  53*6, 
and  13*6.  Benzilphenylosazone,  3356,  -  146,  and  7  6.  Benzoinphenyl- 
hydrazone,  2530  1,  -  23*1,  and  15*2,  Glyoxalphenylosazone,  189  3, 
-  90,  and  25  (in  this  case,  25  Cal.  is  the  heat  developed  in  the  addition 
of  2  mols.  of  phenylhydrazine). 

The  phenylhydrazones  of  the  following  sugars  gave  the  under¬ 
mentioned  results:  arabinose,  1421,  168,  8*6  ;  dextrose,  1540,  212*6, 
10;  galactose,  1536,  216*6,  and  6*7;  lsevulose,  1544  (?),  208  6,  and 
4*7  ;  mannose,  1538,  214*6,  and  12  ;  maltose,  2215,  448*4,  and  10*3, 
and  lactose,  2211*5,  451*9,  and  14*5. 

The  osazones  of  the  sugars  ga^e  the  following  results.  In  these 
cases  the  third  figure  is  the  heat  developed  in  the  reaction  :  sugar  + 
phenylhydrazine  (2  mols.)  =  phenylosazone  +2H20  +  H2.  Arabinose, 
2220,  73*1,  and  13*7.  Xylose,  2228,  65*1,  and  93.  Dextrose,  lsevu- 
lose,  mannose,  2353,  103*4,  and  1*2,  0*5,  and  1*2  respectively. 
Galactose,  2354,  102*4,  and  -7*5.  Maltose,  3036,  331*2,  and  —6*9. 
Lactose,  3039,  328*2,  and  —  9*2. 

The  heats  of  combustion  and  formation  of  diacetyl  are  503*7  and 
80*5  Cal.,  and  the  corresponding  constants  for  benzil  are  1632*1  and 
33*1  respectively. 

Lcevulosephenylhydrazone,  prepared  by  the  action  of  phenylhydrazine 
on  the  sugar  dissolved  in  alcohol,  is  a  white,  readily-crystallisable 
powder.  Maltose  phenylhydrazone,  similarly  prepared,  is  a  white 
hygroscopic  powder,  which  melts  and  decomposes  at  130°. 

T.  A.  II. 

Equation  of  an  Ideal  Eutectic  Curve  in  a  Ternary  System, 
and  the  Use  of  this  Equation  in  Calculating  the  Transition 
Temperature  of  Two  Isomerides  in  Presence  of  Solution. 

Johannes  J.  van  Laar  (Zeit.  physikal.  Chem.,  1906,  55,  64 — 70). — A 
theoretical  paper.  J.  C.  P. 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


271 


Determinations  of  Vapour  Density  by  Nernst’s  Modifica¬ 
tion  of  Victor  Meyer’s  Method.  Leo  Lowenstein  ( Zeit .  physikal. 
Chem.,  1906,  54,  707 — 714), — The  apparatus  used  was  similar  to  that 
described  by  Nernst  (Abstr.,  1903,  ii,  636),  except  that  it  was  con¬ 
structed  of  platinum  instead  of  iridium.  The  method  of  introducing 
the  weighed  substance  has  aLo  been  modified.  With  this  apparatus 
satisfactory  results  were  obtained  for  the  molecular  weights  of  carbon 
.dioxide  and  mercury  at  1350°. 

The  dissociation  of  carbon  dioxide  at  high  temperatures  was  studied 
by  filling  the  apparatus  with  the  gas  and  then  dropping  in  a  small 
piece  of  an  easily  oxidisable  metal  such  as  aluminium.  In  this  way, 
enough  carbon  monoxide  was  produced  to  repress  the  dissociation  of  the 
carbon  dioxide  with  practical  completeness,  and  from  the  observed 
diminution  in  volume  the  dissociation  of  the  latter  gas  could  be 
calculated.  The  author  finds  that  carbon  dioxide  is  dissociated  at 
1550°  to  the  extent  of  0'4  per  cent.  J.  C.  P. 

The  Gaseous-liquid  State.  II.  A.  1ST.  Schukareff  (Zeit.  physikal. 
Chem.,  1906,  55,  99 — 112.  Compare  Abstr.,  1903,  ii,  710). — An 
apparatus  is  described  whereby  the  heat  of  condensation  of  superheated 
vapours  can  be  determined.  The  vapour  of  the  substance  in  question 
is  led  through  a  bulbed  tube  packed  with  metal  turnings  and  surrounded 
with  the  vapour  of  a  liquid  of  high  boiling  point,  and  passes  thence  into 
the  condenser  of  the  calorimeter.  In  this  way,  the  author  has  determined 
Q'  (heat  of  condensation  of  l  gram-molecule  at  the  ordinary  pressure  after 
allowance  has  been  made  for  the  work  done  on  the  vapour  during  con¬ 
densation)  for  ether,  isoamylene,  and  isopentane  over  several  tempera¬ 
ture  intervals.  He  has  also  determined  the  heat  given  out  by  the 
substance  during  the  same  temperature  interval  when  it  is  enclosed  in 
a  small  sealed  capsule.  If  this  heat  (referred  to  1  gram-molecule)  is  indi¬ 
cated  by  Q,  then  Q'  -  Q  represents  the  heat  absorbed  when  the  substance 
expands  from  a  very  small  to  a  very  large  volume.  The  variation  of 
Q'  —  Q  with  the  mean  density  ( D )  of  the  contents  of  the  capsule 
is  deduced  for  the  three  substances  mentioned.  When  Q  is 
plotted  against  D,  isothermals  are  obtained  which,  below  a  certain 
temperature,  are  convex  to  the  horizontal  axis,  above  it  are  concave. 
At  this  temperature,  therefore,  which  lies  considerably  above  the 
critical  temperature,  the  variation  of  internal  energy  with  the  volume 
can  be  represented  by  a  straight  line,  in  harmony  with  van  der  Waals’ 
equation.  It  is  suggested  that  this  special  temperature  should  be  called 
the  van  der  Waals  temperature ;  for  ether  it  is  slightly  below  240°, 
for  isopentane  it  is  about  300°.  J.  C.  P. 

The  Gaseous-liquid  State.  III.  A.  N.  Schukareff  and  Marie 
Tschuprowa  (Zeit.  physikal.  Chem.,  1906,  55,  125—127.  Compare 
Abstr.,  1903,  ii,  710,  and  preceding  abstract).- — -A  mixture  of  isopentane 
and  ether  in  molecular  proportions  has  been  studied  at  235°  on  the 
lines  already  described.  It  appears  that  the  internal  energy  of  the 
mixture  is  approximately  equal  to  the  sum  of  the  internal  energies  of 
the  components  when  the  volume  of  the  mixture  is  equal  to  the  sum  of 
the  volumes  of  the  components.  The  value  of  ajA  (a  =  the  constant  in  van 
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der  Waals’  equation,  A  =  mechanical  equivalent  of  beat)  is  nearly  inde¬ 
pendent  of  the  mean  density  in  the  case  of  pure  ether  and  also  in  the 
case  of  the  mixture.  J.  C.  P. 

Critical  Temperatures  of  Solutions.  II.  Mieczyslaw 
Centnerszwer  and  M.  Zoppi  (Zeit.  physikal.  Chem.,  1906,  54, 
689 — 706.  Compare  Abstr.,  1904,  ii,  158). — The  authors  have  deter¬ 
mined  the  critical  temperatures  for  mixtures  of  ether  and  methyl 
alcohol,  and  find  that  Straus  and  Pawlewski’s  rule  is  not  even 
approximately  fulfilled.  The  observed  critical  temperatures  are  in  all 
cases  lower  than  the  values  calculated  by  the  mixture  rule,  and  some 
of  them  are  actually  lower  than  the  critical  temperature  of  pure  ether. 
The  critical  curve,  therefore,  exhibits  a  minimum,  and  it  is  noteworthy 
that  the  boiling-point  curve  for  mixtures  of  ether  and  methyl  alcohol, 
also  exhibits  a  minimum.  All  mixtures  of  ether  and  methyl  alcohol, 
the  concentrations  of  which  lie  between  that  of  the  minimum  critical 
temperature  and  methyl  alcohol,  exhibit  retrograde  condensation  of  the 
first  order.  The  critical  point  is  shown  to  be  a  point  of  inflexion  on 
the  density — temperature  curve.  The  law  of  the  rectilinear  diameter 
appears  to  be  applicable  in  the  case  of  mixtures  of  ether  and  methyl 
alcohol.  The  densities  of  mixtures  of  these  two  liquids  have  been 
determined  at  25°,  and  it  is  shown  that  mixture  is  accompanied  by 
considerable  contraction.  The  paper  contains  a  list  of  the  critical 
curves  of  mixtures  recorded  up  to  the  present  time.  J.  C.  P. 

Determination  of  the  Coefficient  of  Internal  Friction  of 
Gases  by  a  New  Experimental  Method.  Gyozo  Zempl^x  (Ann. 
Physik,  1906,  [iv],  19,  783 — 806). — The  method  consists  in  observing 
the  rotatory  vibrations  of  a  sphere  about  its  vertical  diameter.  The 
paper  contains  the  mathematical  treatment  of  the  problem  and  a  full 
description  of  the  apparatus  employed.  The  value  of  the  coefficient  y 
found  by  the  author  for  air  is  0-0001794  (maximum  error  1  per  cent.). 

J.  C.  P. 

New  Method  for  the  Investigation  of  Gaseous  Equilibria  at 
High  Temperatures.  Leo  Lowenstein  (Zeit.  physikal.  Chem.,  1906, 
54,  715 — 726). — The  author  describes  a  method  of  determining  the 
dissociation  of  water  vapour  and  hydrogen  chloride  at  high  tempera¬ 
tures.  The  method  depends  on  the  fact  that  glowing  platinum  acts  as  a 
semipermeable  membrane,  permeable  for  hydrogen,  impermeable  for 
oxygen,  chlorine,  water  vapour,  and  hydrogen  chloride.  A  closed 
platinum  tube  connected  with  a  manometer  was  placed  in  an  oven 
through  which  was  passed  a  slow  current  of  water  vapour  or  hydrogen 
chloride.  The  level  of  the  oil  in  the  manometer  gradually  altered 
until  it  became  practically  steady.  From  this  alteration  of  level  the 
partial  pressure  of  the  free  hydrogen  outside  the  platinum  tube  could 
be  calculated.  Ia  this  way  the  author  has  found  the  following  values 
for  the  percentage  dissociation  of  water  vapour  at  various  temperatures  : 
1432°,  0T02  percent.  ;  1510°,  0T82  per  cent.  ;  1590°,  0354  per  cent. ; 
1695°,  0-518  per  cent.  Hydrogen  chloride  is  found  to  be  dissociated  at 
1537°  to  the  extent  of  0274  per  cent.  J.  G.  P. 
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Diffusion  of  Gases.  Georg  Kassner  (Arch.  Pharm 1906,  244, 
63 — 66). — A  sample  of  methane  enclosed  in  a  tube  between  two 
greased  stopcocks  had  not  altered  appreciably  in  composition  after 
two  years.  Another  sample,  enclosed  in  a  flask  with  greased  stopper 
coated  with  paraffin  outside,  still  contained  95  per  cent,  of  methane 
after  five  years.  A  sample  kept  over  water  in  an  inverted  flask  only 
contained  23  per  cent,  of  methane  after  five  years,  although  30  cm.  of 
liquid  separated  the  gas  from  the  air;  and  the  volume  of  the  gas  had 
shrunk,  corresponding  with  the  smaller  solubility  of  air  as  compared 
with  methane.  A  sample  enclosed  between  two  greased  stopcocks  in 
a  tube  three-quarters  filled  with  (unboiled)  water  contained  only  84 
per  cent,  of  methane  after  three  years.  G.  F.  B. 

Relation  between  the  Osmotic  Pressure  and  the  Vapour 
Pressure  in  a  Concentrated  Solution.  Will  Spens  ( Proc .  Roy. 
Soc.,  1906,  A,  77,  234 — 240). — A  theoretical  paper  in  which  the 
writer  arrives  at  the  relationship  Pvs  =  sp  log  p/p',  where  P  is  the 
osmotic  pressure,  p  the  vapour  pressure  of  the  solution,  p  the  vapour 
pressure  of  the  solvent,  s  the  specific  volume  of  the  vapour,  and  vs  is 
the  increment  in  volume  of  a  large  mass  of  solution  when  unit  mass 
of  the  solvent  is  added.  This  expression  should  be  compared  with  the 
expression  Pp  =  sp\og  p/p  (/x  =  specific  volume  of  the  solvent),  deduced 
by  the  Earl  of  Berkeley  and  Hartley.  The  two  formulae  are  identical 
only  when  the  contraction  on  dilution  is  negligible.  J.  C.  P. 

Osmotic  Pressures  of  Alcoholic  Solutions.  Percival  S. 
Barlow  (Phil.  Mag.,  1906,  [vi],  11,  595—604.  Compare  Abstr., 
1905,  ii,  507). — Solutions  of  various  substances  in  ethyl  alcohol 
showed  no  osmotic  pressure  effect  when  copper  ferrocyanide  membranes 
were  employed.  With  a  bladder  membrane,  a  pressure  was  set  up  in 
the  case  of  solutions  of  lithium  chloride  and  camphor,  but  not  in  the 
case  of  methyl  oxalate.  When  a  membrane  of  gutta-percha  tissue 
was  used,  lithium  chloride  solutions  exhibited  osmotic  effects,  but  the 
pressures  set  up  were  very  much  smaller  than  the  theoretical  values. 
With  increasing  concentration,  the  observed  pressures  reach  a 
maximum  value  and  then  decrease.  H.  M.  D. 

Is  the  Phase  Rule  Valid  in  the  Case,  of  Colloids?  Gino 
Galeotti  ( Zeit .  physilcal.  Chern.,  1906,  54,  727 — 730.  Compare 
Abstr.,  1904,  i,  355  ;  1905,  ii,  512). — The  author  replies  in  the 
negative.  The  condition  of  a  colloidal  phase  is  not  defined  completely 
in  terms  of  temperature,  pressure,  and  the  masses  of  the  components. 
Surface  tension  and  electrical  state  must  also  be  taken  into  account. 

J.  C.  P. 

Stratified  Structures.  Raphael  E.  Liesegang  (Zeit.  anorg. 
Chem.,  1906,  48,  364 — 366). — Hausmann  (Abstr.,  1904,  ii,  547)  has 
expressed  the  opinion  that  the  concentric  rings  produced  when,  for 
instance,  silver  dichromate  is  precipitated  in  a  gelatin  film  can  only 
be  obtained  with  amorphous  substances,  but  the  author  points  out 
that  similar  structures  can  also  be  observed  with  crystalline  substances. 

vol.  xc.  ii.  19 
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A  mixture  of  equal  volumes  of  10  per  cent,  solutions  of  gelatin  and 
potassium  dichromate  was  allowed  to  solidify  in  a  flat  dish  -  a  thin  strip 
was  then  cut  out  and  suspended  in  such  a  way  that  the  drying  progressed 
slowly  from  one  end  to  the  other  ;  on  subsequent  examination,  it  was 
found  that  the  salt  had  been  so  deposited  that  layers  rich  in  crystals 
altercated  with  others  practically  free  from  them. 

The  author  considers  that  one  function  of  the  gelatin  in  such 
processes  is  to  hinder  the  aggregation  of  the  newly-formed  molecules 
to  large  complexes,  but  in  some  cases  capillary  action  probably  plays 
an  important  part  in  the  phenomenon.  G.  S. 

Polymerisation  of  Liquids.  Petru  Bogdan  (Ann.  sci.  Univ. 
Jassy ,  1906,  3,  223 — 238). — When  the  equation  of  van  der  Waals  is 
applied  to  the  liquid  state,  it  is  found  that  there  are  several  quantita¬ 
tive  discrepancies.  For  example,  the  volume  at  absolute  zero  is 
generally  about  one-quarter  instead  of  one-third  of  the  critical  value, 
the  value  for  PV/T  at  the  critical  point  is  about  22  instead  of  30,  &c. 
The  author  considers  that  these  discrepancies  are  to  be  ascribed  to 
association  in  the  liquid  state,  even  in  those  liquids  generally  con¬ 
sidered*  as  normal.  This  view  is  further  supported  by  the  fact  that 
for  several  liquids  the  value  of  the  molecular  weight  derived  from  the 
molecular  surface  energy  is  less  than  the  normal,  the  constant  K  being 
greater  than  the  normal  value  2T2.  In  the  author’s  opinion,  therefore, 
the  normal  value  is  obtained  with  liquids  which  exhibit  polymerisation. 
At  present  the  values  for  the  association  are  quite  untrustworthy,  and 
very  different  results  are  obtained  by  different  methods.  The  law  of 
Longinescu,  Tjcd  —  n *,  often  leads  to  values  of  n  which  are  less  than 
those  indicated  by  the  formula  of  the  compound — this  again  indicating 
association  in  the  compounds  regarded  as  normal.  L.  M.  J. 

Liquid  Carbon  Dioxide  as  Solvent.  Ernst  H.  Buchner  (Zeit. 
physikal.  Chem 1906,  54,  665 — 688.  Compare  this  vol.,  ii,  71). — 
Liquid  carbon  dioxide  has  in  general  only  a  feeble  solvent  action. 
Thus,  inorganic  salts  are  insoluble,  while  boric  acid,  phosphorus  penta- 
chloride,  arsenic  tribromide,  antimony  tribromide,  yellow  phosphorus, 
iodine,  and  bromine  are  only  slightly  soluble.  The  author  has  deter¬ 
mined  the  solubility  of  a  large  number  of  liquid  and  solid  organic 
substances  in  liquid  carbon  dioxide,  and  it  appears  that  these  various 
substances  may  be  put  in  one  of  three  groups  according  to  their 
behaviour  towards  the  solvent. 

(1)  The  substance  in  the  liquid  condition  is  miscible  in  all  propor¬ 
tions  with  liquid  carbon  dioxide,  and  the  solubility  curve  runs  for  the 
whole  of  its  course  underneath  the  critical  line.  To  this  group  belong 
/>-dichlorobenzene,  camphor,  carbon  disulphide,  ether,  pentane,  amylene, 
acetylene,  benzene,  y>-xylene. 

(2)  The  solubility  curve  cuts  the  critical  line.  Thus  there  is  a 
saturated  solution  with  a  critical  temperature  in  the  case  of  naphthal¬ 
ene,  phenanthrene,  iodoform,  y>-dibromobenzene,  borneol,  substituted 
phenols  (except  nitrophenol),  p-ehloronitrobenzene,  ^-bromonitro- 
benzene,  1:2:3-  and  1 :  3  : 2-dichloronitrobenzenes,  phthalicand  succinic 
anhydrides,  a-naphthylamine,  carbamide,  and  benzamide.  Almost 
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all  inorganic  substances,  with  the  exception  of  gases,  belong  to  this 
category  (compare  Smits,  Abstr.,  1904,  ii,  15). 

(3)  The  substance  in  the  liquid  condition  is  not  completely  miscible 
with  liquid  carbon  dioxide.  In  the  case  of  propyl,  butyl,  and  isobutyl 
alcohols  and  bromoform,  the  mutual  solubility  increases  with  rising 
temperature.  In  the  case  of  urethane,  thymol,  o-nitrophenol,  nitro¬ 
benzene,  the  mono-  and  di-chlorobenzenes  not  mentioned  under  (2), 
and  o-bromonitrobenzene,  the  mutual  solubility  diminishes  with  rising 
temperature.  In  several  of  the  cases  just  mentioned,  a  lower  critical 
solution  temperature  was  obtained  with  super-cooled  liquids. 

J.  C.  P. 

Anomalous  Character  of  Solubility  Curves  and  the  Relation 
of  this  to  the  Formation  of  Hydrates  in  Solution.  Johannes  J. 
van  Laar  (Zeit.  physical.  Chem.,  1906,  54,  750 — 758). — A  mathe¬ 
matical  paper  dealing  with  a  point  raised  in  Roozeboom  and  Aten’s 
work  (Abstr.,  1905,  ii,  803).  The  author  shows  that  in  dilute  saturated 
solutions  hydration  must  be  attributed  mainly  to  the  ions  if  the 
peculiarities  of  the  solution  curve  are  to  be  adequately  interpreted. 

J.  C.  P. 

Properties  of  Electrically-prepared  Colloidal  Solutions. 
E.  F.  Burton  (Phil.  Mag.,  1906,  [vi],  11,  425 — 447). — The  size  of  the 
particles  in  electrical ly-prepared  colloidal  solutions  was  measured  by 
allowing  an  intense  beam  of  light,  incident  at  the  critical  angle,  to 
come  to  a  focus  in  a  thin  layer  of  solution  observed  through  a  micro¬ 
scope.  When  the  particles  come  into  the  path  of  the  beam,  the  light 
is  no  longer  totally  reflected,  but  is  scattered  into  the  observing 
microscope.  From  the  number  of  bright  spots  in  the  field  of  view,  the 
volume  of  liquid  under  observation,  and  the  concentration  of  the  metal 
in  solution,  the  average  diameter  of  the  particles  in  colloidal  solutions 
of  platinum,  gold,  and  silver  is  found  to  be  (2  -  6)  x  10" 5  cm. 

The  rate  of  migration  of  the  particles  in  an  electric  field  was 
measured  under  conditions  which  assured  a  uniform  potential  gradient 
between  the  electrodes.  For  platinum,  gold,  silver,  bismuth,  lead,  and 
iron,  the  velocities  at  1 8° for  a  fall  of  potential  of  1  volt  per  cm.  were  found 
to  be  20'3  x  10-5,  2T6  x  10-5,  23-6  x  10"5,  11-Ox  10~5,  12  0xl0~5, 
and  19-Ox  10-5  cm.  per  second  respectively,  the  particles  of  the  first 
three  moving  towards  the  positive  pole,  those  of  the  last  three  towards 
the  negative  pole.  Three  samples  of  colloidal  silver  prepared  by  using 
different  currents  and  voltages  for  sparking,  which  presumably 
consisted  of  particles  of  different  sizes,  were  found  to  have  the  same 
velocity  of  migration.  The  velocity  increases  with  rising  temperature 
and  appears  to  vary  inversely  as  the  viscosity  of  the  water.  The 
values  of  the  velocities  are  of  the  same  order,  although  somewhat 
smaller  than  those  of  the  slowest  moving  ions,  and  the  author  suggests 
that  the  charges  on  the  particles  result  from  their  interaction  with  the 
solvent. 

Colloidal  solutions  of  lead,  tin,  and  zinc  in  methyl  and  ethyl  alcohols 
and  of  bismuth,  iron,  and  copper  in  methyl  alcohol  were  prepared,  but 
solutions  of  platinum,  gold,  and  silver  in  the  alcohols  could  not  be 
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obtained.  In  all  these  cases,  the  particles  were  positively  charged. 
On  the  other  hand,  solutions  of  platinum,  gold,  and  silver  in  ethyl 
malonate  were  readily  obtained  and  the  particles  were  negatively 
charged.  Colloidal  solutions  could  not  be  obtained  with  the  more 
electro-positive  metals  in  this  solvent.  The  observed  facts  indicate 
that  the  formation  of  the  solution  is  essentially  dependent  on  the 
nature  of  the  metal  and  of  the  solvent.  The  contact  differences  of 
potential  between  the  charged  particles  and  the  liquid  have  been 
calculated.  H.  M.  D. 

Significance  of  Water  in  the  Formation  of  Colloidal 
“  Bubbles  ”  from  Soaps.  Friedrich  Krafft  (Zeit.  physiol.  Chem., 
1906,  47,  5 — 14.  Compare  Abstr.,  1902,  ii,  601). —  Observations  on 
the  lines  of  those  already  recorded  ( loc .  cit .)  support  the  view  that  the 
molecules  in  the  interior  of  a  mass  of  water  are  engaged  in  a  regular 
vortex  movement.  J.  C.  P. 

Filtration  of  Crystalloids  and  Colloids  through  Gelatin.  J.  A. 

Craw  ( Proc .  Roy.  Soc .,  1906,  B,  77,  311 — 331.  Compare  Abstr., 
1905,  ii,  747). — Martin’s  gelatin  filter  (a  Pasteur-Chamberland  filter, 
the  pores  of  which  are  filled  with  solid  gelatin)  was  at  first  supposed 
to  be  permeable  to  crystalloids  and  impermeable  to  colloids,  but  later 
work  by  Waymouth  Reid  and  others  showed  that  this  is  not  strictly 
true.  The  author  has  carried  out  a  series  of  experiments  on  this 
subject  with  typical  colloids  and  crystalloids  as  well  as  with  mixtures 
of  these  substances. 

The  filter  is  highly,  but  not  completely,  permeable  for  such  crystal¬ 
loids  as  sodium  chloride,  potassium  iodide,  and  butyric  acid  ;  it  is  only 
slightly  permeable  for  colloids  such  as  ferric  hydroxide  and  soluble  starch. 
As  filtration  proceeds,  the  crystalloids  pass  through  in  increasing  con¬ 
centration,  whereas  the  colloids  gradually  decrease  to  zero.  The 
presence  of  one  substance  often  affects  the  rate  of  filtration  of  another, 
and  the  permeability  also  depends  on  the  gelatin ;  thus  a  filter  pre¬ 
pared  with  15  per  cent,  gelatin  solution  is  less  permeable  to  certain 
colloids  than  one  of  7 '5  per  cent.,  and  formalised  gelatin  is  less  perme¬ 
able  to  sodium  chloride  than  ordinary  gelatin.  The  rate  of  filtration 
is  greatly  dependent  on  variations  in  the  pressure ;  thus  a  sudden 
diminution  gives  very  concentrated  filtrates  of  both  crystalloids  and 
colloids,  whereas  a  gradual  diminution  has  very  little  effect. 

The  results  with  some  colloids  can  be  explained  on  a  purely 
mechanical  basis,  but  with  crystalloids,  such  as  sodium  chloride,  it  seems 
probable  that  the  phenomenon  of  adsorption  plays  an  important  part. 
The  great  influence  of  change  of  pressure  on  the  permeability  seems  to 
depend  partly  on  the  diffusion  outwards  of  adsorbed  salt  from  the 
filter  when  the  pressure  is  released,  and  partly  on  changes  in  the  size 
of  the  filter  pores.  G.  S. 

The  Periodic  System  and  the  Methodical  Classification  of  the 
Elements.  Constantin  Zengelis  {Chem.  Zeit.,  1906,  25,  294 — 295 
and  316 — 317). — The  author  proposes  to  modify  the  periodic  classi¬ 
fication  of  the  elements  so  as  to  reconcile  it  with  the  more  systematic 
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arrangement  adopted  in  many  text-books  for  studying  the  properties 
of  the  elements.  He  accordingly  does  away  with  the  eighth  group, 
but  introduces  an  additional  group  comprising  the  gaseous  elements 
helium,  argon,  krypton,  and  xenon  before  group  1.  Elements  which 
have  similar  properties  and  have  atomic  weights  differing  only  by  a 
few  units  the  author  considers  are  not  entitled  to  occupy  a  separate 
place  in  the  table,  and  accordingly  the  metals  iron,  cobalt,  and  nickel 
are  incorporated,  together  with  manganese,  in  group  7  ;  in  the  same  way, 
the  three  elements  ruthenium,  rhodium,  and  palladium,  and  the  ele¬ 
ments  osmium,  iridium,  platinum,  and  gold  are  all  placed  in  group  7. 
Again,  group  3  contains,  in  addition  to  the  elements  ordinarily  placed 
there,  two  similar  aggregations  composed  respectively  of  the  elements 
lanthanum,  cerium,  praseodymium,  and  neodymium  on  the  eighth 
horizontal  line,  and  of  samarium,  gadolinium,  terbium,  erbium,  thulium, 
and  ytterbium  on  the  line  below.  P.  H. 

Pressure  Regulator.  Temperature  Regulator.  Antoine 
Villiers  {Ann.  Chim.  anal.,  1906,  11,  88 — 90,  90 — 96). — An  appa¬ 
ratus  is  illustrated  for  giving  a  fixed  and  absolutely  constant  pressure 
to  a  gas  evolved  under  a  varying  pressure. 

The  temperature  regulator  is  a  modification  of  the  ordinary  mer¬ 
curial  regulator,  in  which  the  cut  off  is  effected  by  a  disc  floating  on 
the  top  of  a  column  of  mercury  connected  with  the  reservoir  coming 
into  contact  with  the  ground  horizontal  extremity  of  the  exit  tube. 
The  free  surface  of  the  mercury  being  covered  by  the  disc,  oxidation, 
is  prevented.  The  papers  contain  drawings  showing  the  application  of 
the  regulators  to  several  purposes.  L.  de  K. 

Extraction  Apparatus.  Allen  Rogers  {J.  Amer.  Ghem.  Soc., 
1906,  28,  194 — 196). — An  apparatus  specially  devised  for  making 
aqueous  extractions  of  tea,  coffee,  tanning  materials,  &c. 

It  mainly  consists  of  a  round-bottomed  extractor  fitted  with  a 
Bunsen  valve  and  connected  to  two  wash-bottles,  one  of  which  holds 
the  water,  whilst  the  other  serves  for  collecting  the  percolate.  The 
water  is  forced  from  the  bottle  into  the  extractor  by  applying  suction 
with  a  filter  pump.  The  water  may  be  brought  to  the  desired 
temperature  by  heating  the  wash- bottles  on  a  water-bath. 

L.  de  K. 

Modified  Westphal  Balance  for  Solids  and  Liquids.  F.  M. 
Williams  {J.  Amer.  Chem.  Soc.t  1906,  28,  185 — 187). — Modifications 
of  the  Westphal  balance  are  described,  which  enable  it  to  be  used  for 
the  determination  of  the  sp.  gr.  of  solids  as  well  as  liquids.  The 
modified  balance  is  especially  suitable  for  cements  and  other  solids, 
the  composition  of  which  is  changed  by  immersion  in  water,  and  it  is 
also  a  rapid  and  accurate  instrument  for  determining  the  sp.  gr.  of 
minerals.  The  chief  modification  consists  in  suspending  a  special  sup¬ 
port  carrying  two  pans,  one  above  the  other,  from  the  pointer  arm  at 
a  distance  from  the  fulcrum  equal  to  the  length  of  the  other  arm. 
The  solid  is  weighed  in  the  upper  pan,  the  lower  pan  being  immersed 
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in  carbon  disulphide  or  other  suitable  liquid.  The  pans  are  then 
interchanged,  or  the  object  is  transferred  to  the  lower  pan,  and  the 
weighing  is  repeated.  The  construction  of  the  instrument  is  shown 
by  means  of  diagrams,  E.  G. 
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Oxyhalogen  Compounds.  IV.  Reaction  between  Chlorine 
Peroxide  and  Iodides.  William  Bray  (Zeit.  physikal.  Chem.,  1906, 
54,  731 — 749.  Compare  this  vol.,  ii,  221 — 222). — The  nature  of  the 
reaction  between  chlorine  peroxide  and  iodide  depends  on  the  nature 
of  the  medium  in  which  it  takes  place.  In  an  alkali  hydrogen  carbonate 
solution  saturated  with  carbon  dioxide,  the  reaction  is  represented  by 
the  following  equation:  C102  + 1'  =  C102'  + 1  (a).  When  the  reaction 
takes  place  in  a  so-called  “  neutral  ”  solution  of  chlorine  peroxide, 
which,  however,  contains  traces  of  acid,  the  action  is  represented  by 
3C102  +  51'  =  2I03'  +  31  +  3C1'.  When,  finally,  the  reaction  takes 
place  in  an  ordinary  acid  solution,  it  is  represented  by  C102  +  51'  + 
4H'  =  51  +  Cl'  +  2H20.  The  first  stage  in  all  cases  is  probably  2C102-f 
I'  +  H20  =  2HC102  + 10',  which  in  a  hydrogen  carbonate  solution 
saturated  with  carbon  dioxide  is  immediately  followed  up  by  10'  + 
1'  +  2H'  =  I2  +  H20,  giving  (a).  When  a  slightly  larger  trace  of  acid 
is  present,  (a)  is  followed  by  3HC102  +  2T  =  2I03'  +  3HC1,  the  only 
reaction  in  which  a  rapid  oxidation  of  iodide  to  iodate  in  an  acidified 
potassium  iodide  solution  takes  place. 

It  has  been  found  that  iodine  is  oxidised  to  iodate  in  the  following 
reactions:  C102  + 1  +  II20  =  HIOg  +  HC1  and  5HC102  +  41  +  2H20  == 
4HI03  +  5HC1.  It  is  probable  that  in  these  cases  it  is  hypoiodous 
acid  and  not  iodine  that  is  the  really  active  substance. 

For  the  detailed  evidence  in  support  of  the  foregoing  equations 
the  original  must  be  consulted.  There,  too,  are  described  methods 
for  the  determination  of  chlorite  in  the  presence  of  iodate. 

It  is  noteworthy  that  the  reaction  between  chlorous  acid  and  an 
iodide  is  retarded  by  increasing  the  concentration  of  the  iodide  and 
is  accelerated  by  the  presence  of  free  iodine.  It  is  probable  that 
chlorous  acid  does  not  react  primarily  with  hydriodic  acid,  or  does  so 
very  slowly,  and  that  an  oxidation  of  the  iodide  is  induced  by  a  pri¬ 
mary  reaction  between  chlorous  acid  and  iodine  (or  hypoiodous  acid). 

J.  C.  P. 

Electrochemical  Equivalent  of  Iodine.  Gino  Gallo  (Atti  R. 
Accad.  Lincei,  1906,  [v],  15,  i,  24 — 35). — The  author  has  determined 
the  electrochemical  equivalent  of  iodine  by  electrolysing  a  solution  of 
potassium  iodide  in  a  specially  designed  apparatus,  the  voltage  being 
chosen  so  that  no  oxygen  was  evolved  at  the  anode.  The  iodine 
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separating  was  estimated  volumetrieally  by  means  of  sodium  thiosul¬ 
phate  solution,  and  the  silver  deposited  in  a  silver  voltameter  run  in 
series  with  the  potassium  iodide  cell  was  also  measured.  The  values 
obtained  in  this  way  for  the  atomic  weight  of  iodine,  compared  with 
0  =  16,  vary  from  126-82  to  126'98,  the  mean  of  the  24  numbers 
obtained  being  126’89.  One  equivalent  of  iodine  corresponds  to  96537 
coulombs.  T.  H.  P. 

Change  of  State  of  Liquid  Sulphur,  Friedrich  Hoffmann  and 
It.  Rothe  (Zeit.  physikal.  Chem.,  1906,  55,  113 — 124). — The  authors 
have  observed  that  liquid  sulphur  about  160°  exhibits  a  behaviour 
which  is  probably  to  be  attributed  to  the  transformation  of  one 
modification  into  another  (compare  Smith  and  his  pupils,  Abstr.,  1905, 
ii,  382,  580).  When  fused  sulphur  is  heated  above  160°  and  is  then 
allowed  to  cool,  not  too  slowly,  it  is  observed  that  at  about  160°  the 
liquid  divides  into  two  layers  separated  by  a  meniscus,  and  thermo¬ 
metric  investigation  reveals  a  discontinuity  in  the  cooling  curve  at  this 
point.  If,  however,  the  rate  of  cooling  is  diminished,  the  separation 
into  two  phases  becomes  less  distinct  and  the  discontinuity  in  the 
cooling  curve  is  less  marked.  If  the  rate  of  cooling  is  sufficiently 
slow,  neither  phenomenon  can  be  observed.  Hence,  the  two  modifica¬ 
tions  must,  under  ordinary  conditions,  be  completely  miscible  with 
each  other,  and  the  temperature  of  160°  cannot  be  a  transition  point  in 
the  ordinary  sense.  J.  C.  P. 

The  System  Sulphur— Sulphates.  Kamillo  Bruckner  ( Monatsh ., 
1906,  27,  49 — 58). — The  author  has  examined  the  products  obtained 
on  heating  the  anhydrous  sulphates  of  various  metals  with  excess  of 
sulphur.  The  mixtures  were  heated  in  a  porcelain  crucible,  or,  when 
higher  temperatures  were  required,  in  a  hard  glass  tube  through 
which  a  current  of  sulphur  vapour  was  passed. 

The  sulphates  of  lithium,  sodium,  and  potassium  react  at  a  red  heat ; 
sulphur  dioxide  is  evolved  and  the  alkaline  residue  contains  sulphide, 
thiosulphate,  and  polysulphide.  The  sulphates  of  the  alkaline  earth 
metals  yield  similar  products,  but  react  less  readily.  Magnesium, 
glucinum,  and  aluminium  do  not  react  at  a  red  heat.  Chromic 
sulphate  gives  a  black  sulphide  insoluble  in  hot  concentrated  hydro¬ 
chloric  acid,  cerium  sulphate  a  reddish-brown  sulphide  decomposed  by 
hydrochloric  acid,  and  uranyl  sulphate  a  mixture  of  uranous  oxide  and 
uranoso-uranic  oxide.  The  sulphates  of  manganese,  zinc,  cadmium, 
iron  (ferrous  and  ferric),  nickel,  copper,  lead,  mercury,  thallium,  silver, 
and  cobalt  are  converted  into  sulphides  with  evolution  of  sulphur 
dioxide.  Bismuth  and  antimony  sulphates  yield  bluish-grey  sulphides 
of  metallic  appearance,  but  in  the  case  of  bismuth,  the  metal  is  obtained 
when  a  smaller  proportion  of  sulphur  is  employed. 

The  mode  of  formation  of  the  various  products  is  discussed. 

H.  M.  D. 

Selenium  obtained  with  Organic  Reducing  Agents. 

William  Oechsner  de  Coninck  and  Chauvenet  (Bull.  Acad.  Roy. 
Belg.,  1906,  601 — 603). — When  selenic  acid  is  heated  with  formic, 
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oxalic,  malonic,  or  pyruvic  acid,  paraldehyde,  formaldehyde,  trioxy- 
methylene,  oenanthaldehyde,  benzaldehyde  [dissolved  in  alcohol],  or 
with  an  aqueous  solution  of  dextrose  or  lsevulose,  it  is  reduced  to 
selenium.  Neither  succinic  nor  acetic  acid  reduces  selenic  acid. 

T.  A.  H. 

Behaviour  of  Selenium  towards  Light  and  Temperature. 

II.  Robert  Maro  ( Zeit .  anorg.  Chem.,  1906,48,393 — 426). — A  more 
detailed  account  of  work  already  published  (this  vol.,  ii,  226). 

G.  8. 

Selenium  Dioxide.  William  Oechsner  de  Coninck  ( Compt .  rend ., 
1906,  142,  571 — 573). — One  part  of  selenium  dioxide  dissolves  in 
2‘67,  2-6,  and  2*54  parts  of  water  at  11  ’3°,  14°,  and  15'6° 
respectively  ;  in  9  84  parts  of  alcohol  (93°)  at  14°,  in  15  parts  of  methyl 
alcohol  at  11  *8°,  in  23  parts  of  crude  acetone  at  15  ’3°,  and  in  90  parts 
of  acetic  acid  at  12'9°.  The  specific  gravities  of  1 — 10  per  cent, 
solutions  of  selenium  dioxide  in  water  are  tabulated  in  the  original. 
Reddish-brown  amorphous  selenium,  insoluble  in  carbon  disulphide, 
separates  slowly  when  aqueous  solutions  of  the  dioxide  are  exposed  to 
light. 

Selenium  dioxide  is  converted  by  nitric  acid  into  selenic  acid,  by 
hot  sulphuric  acid  into  selenium  sulphoxide,  SeSOg,  hydrogen  selenide, 
and  some  amorphous,  reddish-brown  selenium ;  by  phosphorus  penta- 
chloride  into  selenium  tetrachloride,  and  by  phosphorus  trichloride 
into  brown,  amorphous  selenium.  Phosphorus  oxychloride  is  formed 
in  the  last  two  reactions.  With  hydrazine,  the  dioxide  yields  nitrogen 
and  black,  amorphous  selenium,  and  when  warmed  with  hydroxyl- 
amine  hydrochloride,  nitrogen  is  evolved  and  reddish-brown,  amorphous 
selenium  separates.  T.  A.  H. 

Action  of  Nitrogen  Peroxide  on  Ammonia  and  on  Some 
Ammonium  Salts.  Adolphe  Besson  and  Georges  Rosset  (Compt. 
rand,,  1906,  142,  633 — 634).— Liquid  ammonia  reacts  explosively  with 
solid  nitrogen  peroxide  at  -  80°,  but  if  a  current  of  gaseous  ammonia 
at  —  20°  is  passed  over  the  peroxide,  the  reaction  is  moderated  and  the 
products  are  nitrogen,  nitric  oxide,  water,  ammonium  nitrate,  and  a 
trace  of  ammonium  nitrite.  Nitrogen  peroxide  reacts  slowly  with 
ammonium  chloride  in  the  cold  ;  the  reaction  is,  however,  complete  in 
sealed  tubes  at  100°  with  the  formation  of  chlorine,  nitrogen,  nitrous 
oxide,  nitrogen  trioxide,  nitrosyl  chloride,  water,  and  nitric  acid. 
When  ammonium  nitrate  or  sulphate  replace  the  chloride  in  the 
above  reaction,  the  products  are  nitrogen  and  nitric  acid  or  nitrogen, 
and  a  mixture  of  nitric  and  sulphuric  acids  respectively. 

M.  A.  W. 

An  Instance  of  Choke  Damp  free  from  Carbon  Dioxide. 

Bertram  Blount  (J.  Hygiene,  1906,6,175 — 178). — “Choke  damp” 
or  “  black  damp  ”  in  mines  and  wells  is  air  deficient  in  oxygen  and 
rich  in  carbon  dioxide.  Very  few  cases  of  deficiency  in  the  latter 
gas  have  been  described.  In  the  present  instance  it  was  noticed  that 
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candles  would  not  burn  in  a  room  used  for  cold  storage.  On  analysis, 
the  air  was  found  to  contain  17*6  per  cent,  of  oxygen,  and  the 
remainder  inert  gas  (nitrogen,  argon,  &c.).  This  would  account  for 
the  extinction  of  a  light,  but  the  amount  of  oxygen  was  sufficient  not 
to  endanger  the  lives  of  workers  there,  who  apparently  suffered  no 
inconvenience.  The  amount  of  carbon  dioxide  was  negligible  and  can 
be  accounted  for  by  the  presence  of  workmen.  The  gas  came  from  a 
disused  well  shaft  in  communication  with  the  room.  The  clay  through 
which  the  shaft  passed  contained  iron  pyrites,  which  accounted  for  the 
loss  of  oxygen.  Either  no  carbon  dioxide  was  formed  from  the 
carbonates  of  the  clayf  or,  if  any  was  formed,  it  must  have  been 
subsequently  absorbed  by  the  mud  and  water.  W.  D.  H. 

Borates  of  the  Alkali  Metals  and  of  Ammonium.  Albert 
Atterberg  (Zeit.  anorg.  Chem.,  1906,  48,  367—373). — The  work 
described  in  this  communication  was  carried  out  more  than  thirty 
years  ago,  and  the  author  has  been  induced  to  publish  it  in  accessible 
form  by  the  appearance  of  Auerbach’s  recent  paper  (Abstr.,  1904, 
ii,  118)  on  the  same  subject.  Only  mono-,  di-,  and  penta-borates  of 
the  metals  above  mentioned  could  be  obtained  ;  they  all  melt  to  clear 
glasses  at  a  high  temperature. 

Potassium  monoborate,  K20,B203,3H20,  separates  from  a  strongly 
alkaline  solution  in  small,  stout  plates.  Potassium  diborates  : 

K20,2B203,4H20 

occurs  in  lustrous,  six-sided  prisms  ;  K20,2B203,5|H20  forms  short, 
hexagonal  prisms  ;  K20,2B203,6H20  occurs  in  short,  monoclinic 
prisms.  Potassium  pentaborate ,  K20,5B203,8H20,  crystallises  in 
rhombic  octahedra. 

Sodium  monoborates  :  Na20,  B203,4^H20  forms  four-sided  prisms ; 
Na20,B203,5|H20,  long  prisms  ;  Na20,B203,8H20  forms  small,  six- 
sided  crystals.  Sodium  diborates  :  Na20,2B208,5H20,  octahedral  borax  ; 
Na20,2B203,10H20,  ordinary  prismatic  borax.  Sodium  pentaborate, 
Na20,5B203, 10H2O,  obtained  in  the  form  of  prismatic  crystals,  is 
partially  hydrolysed  in  aqueous  solution. 

Ammonium  diborate,  (NH4)20,2B203,5H20,  occurs  in  tetragonal 
pyramids  ;  ammonium  pientaborate,  (NH4)20,5B203,8H20,  in  rhombic 
double  pyramids. 

Barium  monoborates  :  BaO,B203,2H20,  a  crystalline  powder ; 

Ba0,B203,4H20,  short,  four-sided  prisms.  Barium  sesquiborate, 
2Ba0,3B203,7H20,  was  obtained  by  interaction  of  boric  acid  and 
excess  of  barium  hydroxide  as  a  voluminous,  amorphous  precipitate. 

G.  S. 

Hydrates  of  Sodium  Thiosulphate.  Stewart  W.  Young  and 
W.  E.  Burke  (P.  Amer.  Chem.  Soc.,  1906,  28,  315 — 347.  Compare 
Abstr.,  1905,  ii,  32,  and  Young  and  Mitchell,  Abstr.,  1905,  ii,  31). — 
An  account  is  given  of  twelve  crystalline  hydrates  of  sodium  thio¬ 
sulphate  and  the  anhydrous  salt.  The  methods  of  preparing  the  various 
hydrates  are  described,  and  the  solubility  of  each  has  been  determined 
at  intervals  of  5°,  from  0°  upwards.  Transition  points  have  been 
determined  from  the  intersections  of  the  solubility  curves  and  in  many 
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cases  have  also  been  measured  directly.  A  number  of  observations 
has  been  made  with  reference  to  super-cooling  and  super-heating  of 
the  different  forms,  and  it  is  shown  that  super-heating  is  as 
common  in  this  system  as  super-cooling  and  that  both  probably  occur 
in  the  neighbourhood  of  every  transition  point ;  both  phenomena  are 
probably  transitory. 

The  hydrates  are  classified  in  groups  on  the  basis  of  their  behaviour 
in  undergoing  transition  with  rising  temperature,  and  are  accordingly 
termed  primary,  secondary,  tertiary,  &c.  The  following  is  a  list  of 
the  hydrates  with  their  transition  and  melting  points.  Primary 
pentahydrate  (formerly  called  a-pentahydrate),  m.  p.  48‘45°,  transition 
point  into  the  primary  dihydrate,  48T7°.  Primary  dihydrate  (a-di- 
hydrate),  transition  point  into  the  anhydride,  66 ‘5°.  Secondary 
pentahydrate  (/3-pentaliydrate),  transition  point  into  the  secondary 
tetrahydrate,  30 "2 2°.  Secondary  tetrahydrate  (originally  known  as 
the  d-form),  m.  p.  41 '65°,  transition  point  into  the  secondary  mono¬ 
hydrate,  dO’OS0.  Secondary  monohydrate  (a-monohydrate),  transition 
point  into  the  anhydride,  5 6 "5°.  Tertiary  hexahydrate,  which  also  acts 
as  a  quaternary  form  and  was  formerly  regarded  as  y-pentahydrate, 
m.  p.  14‘35°,  transition  point  into  the  quaternary  4/3-hydrate,  1 4‘3°, 
and  into  the  tertiary  sesquihydrate,  14’25°.  Tertiary  sesquihydrate, 
transition  point  into  the  tertiary  monohydrate,  48‘5°.  Tertiary  mono¬ 
hydrate  (/Lmonohydrate),  transition  point  into  the  anhydride,  61°. 
Quaternary  4/3-hydrate,  3Na2S203,4H20,  originally  called  the  c-form, 
transition  point  into  the  anhydride,  58°.  Quintary  dihydrate  (/3- di¬ 
hydrate),  transition  point  into  the  quintary  monohydrate,  27 ’b0. 
Quintary  monohydrate  (y-monohydrate),  transition  point  into  the 
quintary  hemihydrate,  43°.  Quintary  hemihydrate,  transition  point 
into  the  anhydride,  70°. 

The  paper  is  illustrated  with  curves  and  diagrams.  E.  G. 

Presence  of  Chlorate  in  Sodium  Nitrate.  Leon  Grimbert 
(J.  Pharm.  Chim.,  1906,  [vi],  23,  98 — 100). — Small  quantities  of 
chlorate  were  found  in  three  samples  of  commercial  sodium  nitrate. 
It  is  pointed  out  that  this  impurity  should  be  guarded  against  when 
sodium  nitrate  is  employed  in  destroying  organic  matter  as  a 
preliminary  to  the  estimation  of  chlorine  in  organic  products. 

T.  A.  H. 

Density  of  Solutions  of  Sodium  Carbonate  and  Sodium 
Hydroxide.  II.  Rudolf  Wegscheider  (Monatsh.,  1906,  27,  13 — 30. 
Compare  Abstr.,  1905,  ii,  521). — The  interpolation  formulae  previously 
given  for  the  densities  of  solutions  of  sodium  carbonate  and  sodium 
hydroxide  were  deduced  on  the  false  assumption  that  Lunge’s  data 
represent  density  values  referred  to  water  at  4°.  The  formulae  are  now 
corrected.  H.  M.  D. 

Preparation  of  Metallic  Lithium.  Otto  Ruff  and  Otto 
Johannsen  {Zeit.  Elektrochem.,  1906,  12,  186 — 188). — The  electrolysis 
of  mixtures  of  lithium  salts  with  salts  of  the  other  alkali  metals  always 
yields  impure  lithium  ;  the  electrolysis  of  pure  lithium  chloride  is  incon¬ 
venient  on  account  of  the  volatility  and  high  resistance  of  this  salt ; 
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the  addition  of  lithium  fluoride  increases  the  resistance.  The  best 
electrolyte  is  a  mixture  of  lithium  bromide  with  13  per  cent,  of 
lithium  chloride  ;  this  is  the  mixture  of  lowest  melting  point  (520°), 
pure  lithium  chloride  and  bromide  melting  at  606°  and  546°  respec¬ 
tively.  With  this  mixture  and  using  a  carbon  anode  and  iron  cathode 
a  current  of  100  amperes  can  be  maintained  with  an  E.M.F.  of  10  volts. 
The  current  efficiency  is  about  80  per  cent.  The  metal  contained  0T7 
per  cent,  of  sodium,  but  was  otherwise  pure ;  its  melting  point  was  180° 
(corr.).  T.  E. 

Sulphides  of  Rubidium  and  Caesium.  Wilhelm  Biltz  and 
Ernst  Wilke-Dorfurt  (Zeit.  anorg.  Chem.,  1906,  48,  297 — 318). — In 
a  former  paper  (Abstr.,  1905,  ii,  162),  the  preparation  of  the  penta- 
sulphides  of  these  two  metals  has  been  described  ;  in  the  present  com¬ 
munication,  an  account  of  the  other  sulphides  is  given. 

Rubidium  monosulphide,  Rb2S,4H20,  and  the  corresponding  caesium 
salt,  Cs.2S,4H20,  are  obtained  in  colourless,  deliquescent  crystals  on 
allowing  the  concentrated  aqueous  solutions  to  remain  for  some  time 
in  a  desiccator  over  calcium  chloride.  The  hydrosulphides,  RbSH  and 
CsSH,  obtained  in  a  similar  manner  from  the  aqueous  solutions,  also 
occur  in  colourless,  deliquescent  crystals.  Anhydrous  monosulphides 
could  not  be  obtained. 

Rubidium  tetrasulphide,  Rb2S4,2H20,  was  obtained  from  an  aqueous 
solution  containing  calculated  amounts  of  themonosulphide  and  sulphur; 
it  forms  small,  prismatic,  yellow  crystals  which  dissolve  unchanged 
in  water,  but  undergo  decomposition  on  dehydration.  Caesium  tetra¬ 
sulphide,  Cs2S4,  prepared  in  an  analogous  manner,  forms  reddish-yellow 
prisms,  soluble  in  water  without  decomposition.  No  other  sulphides  of 
uniform  composition  could  be  isolated  from  monosulphide  solutions 
containing  varying  proportions  of  dissolved  sulphur,  but  disulphides 
are  apparently  obtainable  on  heating  the  pentasulphides  for  some  time 
in  a  current  of  hydrogen  at  700 — 800°. 

With  the  object  of  determining  in  a  more  definite  way  what 
sulphides  of  these  metals  exist,  freezing-point  curves  of  the  systems 
were  constructed.  In  the  case  of  rubidium,  the  curve  starting  from  the 
disulphide  shows  one  distinct  maximum  at  a  point  corresponding  with 
the  composition  of  the  pentasulphide,  as  well  as  four  eutectic  points  ; 
from  the  shape  of  the  curve,  the  conclusion  is  drawn  that  tri-,  tetra-,  and 
hexa-sulphides  also  exist ;  unlike  the  pentasulphide,  they  dissociate  into 
their  components  at  temperatures  below  their  melting  points.  The  curve 
of  the  system  csesium — sulphur  indicates  the  existence  of  the  same 
sulphides  as  in  the  case  of  rubidium,  but  both  the  penta-  and  hexa- 
sulphides  give  distinct  maxima.  No  indication  of  the  existence  of  other 
sulphides  than  those  referred  to  has  been  obtained.  G.  S. 

Silver  and  Arsenic.  K.  Friedrich  and  A.  Leroux  ( Metallurgie , 
1906,  3,  192 — 195). — The  freezing-point  curve  for  alloys  containing 
front}  0  to  19  per  cent,  of  arsenic  has  been  determined,  and  shows  only  a 
descending  branch,  corresponding  with  the  separation  of  silver  crystals. 
The  eutectic  horizontal  is  at  527°,  and  is  unbroken.  Within  the  limits 
examined,  there  is  no  evidence  of  the  existence  of  a  compound  of  silver 
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and  arsenic,  and  the  existence  of  a  compound  Ag3As  (Descamps,  Abstr., 
1878,  705)  is  disproved.  Microscopic  sections  show  only  silver  and  the 
eutectic. 

Alloys  of  the  same  character,  containing  87'2 — 89’5  per  cent,  of 
arsenic,  are  obtained  on  reducing  silver  arsenate  with  potassium 
cyanide  at  a  low  temperature.  C.  H.  D. 

Silver-zinc  Alloys.  G.  I.  Petrenko  ( Zeit .  anorg.  Chem.,  1906, 
48,  347 — 363.  Compare  Heycock  and  Neville,  Trans.,  1897,  71,  417  ; 
Herschkowitsch,  Abstr.,  1898,  ii,  582). — The  investigation  was  carried 
out  by  Tammann’s  method  of  thermal  analysis,  and  the  results  were 
controlled  by  microscopic  observations.  The  observed  temperatures  of 
initial  crystallisation  agree  very  closely  with  those  obtained  by  Heycock 
and  Neville. 

There  are  five  breaks  in  the  freezing-point  curve,  at  284,  37’7,  47-6, 
60,  and  95  per  cent,  by  weight  of  zinc,  the  first  four  of  which  correspond 
with  the  compounds  Ag3Zn2,  AgZn,  Ag2Zn3,and  Ag2Zn5  respectively.  The 
compound  AgZn  forms  complete  series  of  mixed  crystals  with  the  com¬ 
pounds  Ag2Zn3  and  Ag3Zn2  ;  on  the  other  hand,  the  compounds  Ag2Zn3 
and  Ag2Zn3  have  only  a  limited  mutual  solubility,  which  is  also  true  of 
the  latter  compound  and  zinc,  so  that  there  are  breaks  in  the  series  of 
mixed  crystals.  Within  certain  limits,  the  structure  of  the  alloys 
depends  on  the  velocity  of  cooling,  thus,  when  the  compound  Ag3Zn2  is 
allowed  to  cool  slowly  below  640°,  it  decomposes  into  AgZn  and  a 
saturated  mixed  crystal.  The  compound  AgZn  exists  in  two  forms 
which  have  a  transition  point  at  260°. 

The  hardness  of  these  alloys  reaches  its  maximum  between  47'6  and 
60  per  cent,  by  weight  of  zinc,  and  the  brittleness  is  also  greatest 
between  these  limits ;  the  degree  of  hardness  does  not  depend  on  the 
rate  of  cooling. 

Photo-micrographs  of  several  of  the  alloys  are  given  in  the  paper. 

G.  S. 

Silver  Oxide  and  Silver  Suboxide.  Gilbert  N.  Lewis  (J.  Amer. 
Chem.  jSoc.,  1906,  28,  139 — 158.  Compare  Abstr.,  1905,  ii,  578). — 
Guntz  (Abstr.,  1899,  ii,  418)  has  described  experiments  from  which  he 
concluded  that  when-silver  oxide  is  heated  in  a  closed  tube  at  358°,  it 
decomposes  into  the  suboxide  and  oxygen,  and  that  the  suboxide  then 
suffers  partial  decomposition  until  equilibrium  is  attained.  It  is  now 
shown  that  silver  suboxide  is  not  produced  under  these  conditions,  and 
that  Guntz’s  results  are  capable  of  a  different  interpretation. 

The  decomposition  pressure  of  silver  oxide  has  been  determined  at 
302°,  325°,  and  445°,  and  the  results  show  that  the  equilibrium  pres¬ 
sures  in  the  system,  silver  oxide,  silver,  oxygen,  are  approximately 
20’5,  32,  and  207  atmospheres  respectively  at  these  temperatures. 
Silver  suboxide  was  not  produced  in  any  of  the  experiments,  and  is 
probably  incapable  of  existence  at  these  temperatures.  From  the 
change  of  equilibrium  pressure  with  the  temperature,  the  heat  of 
formation  of  silver  oxide  has  been  calculated  and  found  to  be  6'4  Cal. 
It  is  shown  that  the  average  of  five  determinations  of  this  quantity 
based  on  the  available  calorimetric  data  is  6'34  Cal.,  and  it  is  therefore 
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concluded  that  the  silver  oxide  which  exists  between  302°  and  445°  is, 
from  a  thermodynamical  point  of  view,  identical  with  that  existing  at 
the  ordinary  temperature.  The  decomposition  pressure  of  silver  oxide 
at  25°  has  been  calculated  and  found  to  be  5  x  10~4  atmospheres. 

E.  G 

Alloys  of  Calcium.  L.  Stockem  ( Metallurgie ,  1906,  3,  147 — 149. 
Compare  Quasebart,  this  vol.,  ii,  229). — Calcium  dissolves  in  molten 
cast  iron  with  great  development  of  heat,  but  when  large  quantities 
are  used  the  metal  is  rapidly  coated  with  a  crust  of  calcium  carbide 
which  prevents  further  action.  Some  calcium  carbide  always  remains 
mechanically  entangled  in  the  iron.  Ferric  oxide  reacts  vigorously 
with  an  excess  of  metallic  calcium  ;  the  iron  formed  is  pure  and  ductile, 
and  does  not  contain  a  trace  of  calcium. 

Calcium  alloys  with  copper  in  all  proportions.  The  products  are 
brittle,  an  alloy  containing  20  per  cent,  of  calcium  being  pure  white 
and  crumbling  on  exposure  to  air.  Copper-calcium  may  be  advan¬ 
tageously  employed  in  place  of  phosphor-copper  for  deoxidising  copper. 

Aluminium  and  magnesium  also  alloy  with  calcium  in  all  propor¬ 
tions.  When  10  per  cent,  of  calcium  is  present,  the  alloys  are  so 
brittle  as  to  be  easily  powdered  in  a  mortar.  C.  H.  D. 

Hydration  of  Portland  Cement.  Paul  Rohland  ( Zeit .  angew. 
Ghem.,  1906,  19,  327 — 331.  Compare  Abstr.,  1905,  ii,  319). — A  study 
of  the  influence  of  a  number  of  different  salts  on  the  rate  of  hydration 
of  Portland  cement  has  shown  that  sodium  carbonate  and  aluminium 
salts  increase  the  rate  of  hydration  ;  moreover,  the  increase  produced 
by  pairs  of  salts  such  as  sodium  carbonate  and  aluminium  chloride  or 
aluminium  sulphate  and  chloride  acting  together  is  considerably 
greater  than  would  be  expected  from  a  summation  of  their  individual 
effects.  On  the  other  hand,  when  two  salts  such  as  potassium  di¬ 
chromate  and  borax,  each  of  which  taken  alone  produces  a  retarding 
influence,  are  allowed  to  act  together,  the  retardation  is  less  than  can 
be  accounted  for  by  adding  together  the  effects  due  to  each  one 
separately.  The  paper  is  brought  to  a  close  with  a  theoretical  dis¬ 
cussion  regarding  the  mechanism  of  the  influence  of  these  various  salts, 
for  details  of  which  the  original  should  be  consulted.  P.  H. 

Combustion  of  Cadmium.  Wilhelm  Manchot  ( Ber .,  1906,  39, 
1170 — 1171). — When  cadmium  is  burnt  at  as  low  a  temperature  as 
possible,  the  smoke,  which  consists  mainly  of  cadmium  oxide,  contains 
also  some  cadmium  peroxide.  W.  A.  D. 

Oxides  of  Thallium.  I.  Otto  Rabe  (Zeit.  anorg.  Ghem.,  1906, 
48,  427 — 440). — When  an  alkaline  solution  of  a  thalloussalt  is  treated 
with  a  3 — 5  per  cent,  solution  of  hydrogen  peroxide,  anhydrous  thallic 
oxide,  T1203,  separates  as  a  dark  brown,  flocculent  precipitate  which 
slowly  changes  to  small,  lustrous  crystals  of  chocolate-brown  colour. 
If  precautions  are  taken  to  keep  the  temperature  low  and  the 
peroxide  is  used  in  excess,  the  yield  is  almost  quantitative ;  the  excess 
of  hydrogen  peroxide  undergoes  decomposition  in  a  catalytic  manner 
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without  affecting  the  thallic  oxide.  When,  on  the  other  hand,  the 
experiment  is  carried  out  at  80 — 100°  in  strongly  alkaline  solution 
(10 — 35  per  cent,  of  potassium  hydroxide),  a  black  modification  of  the 
same  oxide  is  obtained  as  a  heavy,  sandy,  practically  anhydrous  powder. 

The  brown  oxide  is  easily,  the  black  much  less  readily,  soluble  in 
dilute  mineral  acids  ;  in  both  cases  the  process  is  accompanied  by  slight 
reduction  to  thallous  salt.  The  brown  oxide  also  undergoes  partial 
reduction  on  boiling  with  water,  whilst  the  black  oxide  is  scarcely 
affected.  The  specific  gravities  were  determined  with  the  pyknometer 
by  displacement  of  xylene,  and  are,  for  the  brown  modification  9*65  at 
21°,  for  the  black  10-19  at  22°.  G.  S. 

Decomposition  of  an  Aqueous  Solution  of  Copper  Sulphate 
by  Aluminium  Alloys.  Hector  Peciieux  ( Compt .  rend.,  1906,  142, 
575 — 577.  Compare  Abstr.,  1905,  ii,  526). — Quantitative  investiga¬ 
tion  of  the  reactions  resulting  in  the  evolution  of  hydrogen  and  pre¬ 
cipitation  of  copper,  which  take  place  when  a  bismuth-aluminium  alloy 
containing  94  per  cent,  of  the  latter  metal  is  placed  in  an  aqueous 
solution  of  copper  sulphate,  showed  that  these  may  be  represented  by 
the  equations  Al2  +  6H20  =  A1203,3H20  +  3H2 ;  H2  +  CuS04  =  H2S04  + 
Cu,  and  3CuS04  +  Bi2  =  Bi2(S04)3  +  3Cu.  With  a  magnesium-aluminium 
alloy,  on  the  contrary,  the  whole  of  the  hydrogen  produced  by  the 
action  of  the  magnesium  on  the  water  is  evolved,  and  the  copper  pre¬ 
cipitated  is  solely  the  result  of  the  action  of  the  aluminium  on  the 
copper  sulphate,  thus:  3Mg  +  6H20  =  3Mg(HO)2  +  3H2  and  3CuS04  + 
Al2  =  A12(S04)3  +  3Cu.  With  a  tin-aluminium  alloy,  hydrogen  is 
evolved  and  metallic  copper  is  precipitated,  but  the  reaction  soon  stops 
owing  to  the  formation  on  the  surface  of  the  alloy  of  an  insoluble 
layer  of  alumina.  In  all  three  cases,  the  alloys  used  were  previously 
filed  to  produce  roughened  surfaces.  A  polished  and  re-heated  frag¬ 
ment  of  the  magnesium-aluminium  alloy,  when  immersed  in  the  copper 
sulphate  solution,  acquired  after  ten  hours  a  hard  coat  of  copper  which 
could  readily  be  separated  as  a  coherent  film  (0’09  mm.  thick)  with  a 
knife  blade.  T.  A.  H. 

Calcium  and  Strontium  Mercuric  Iodides.  Andre  Duboin 
{Compt.  rend.,  1906,  142,  573 — 574). — Calcium  mercuric  iodide , 
CaI2,HgI2,8H20,  obtained  by  slow  evaporation  at  atmospheric 
temperature  of  a  solution  containing  calcium  3’97,  mercury  2T84, 
iodine  52*8,  and  water  21*39  per  cent.,  crystallises  in  transparent 
needles  5  cm.  long  and  has  a  sp.  gr.  3'25  at  0°. 

Strontium  mercuric  iodide,  SrI2,5HgI2,8H20,  was  obtained  in  small 
crystals,  together  with  mercuric  iodide,  by  slightly  cooling  a  solution 
(sp.  gr.  2'5  at  16'5°)  containing  strontium  7*12,  mercury  20’4,  iodine 
45-63,  and  water  26 '85  per  cent.  When  strongly  cooled,  the  solution 
deposits  the  same  salt  in  iridescent  lamellae,  having  a  sp.  gr.  4-66. 
This  strontium  salt  may  also  be  obtained  in  larger  quantity  by  satura¬ 
ting  the  solution  with  mercuric  iodide  at  70°  and  allowing  the  liquid 
to  cool. 

A  second  strontium  mercuric  iodide  [SrI9,HgI2,8H20]  was  obtained 
in  long  prisms,  having  a  sp.  gr.  3-22  to  3-36,  by  slowly  evaporating  a 
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liquid  having  the  composition  strontium  7'85,  mercury  21  *22,  iodine 
50-44,  and  water  20-49  per  cent.  T.  A.  H. 

Action  of  Silicon  Tetrachloride  on  Cobalt.  Emile  Yigouroux 
(< Compt .  rend.,  1906,  142,  635 — -637.  Compare  this  vol.,  ii,  32). — 
Silicon  tetrachloride  is  reduced  by  cobalt  at  the  temperature  of  the 
electric  furnace  with  the  formation  of  cobalt  chloride,  which  is  volatile, 
and  a  residue  of  a  cobalt  silicide.  At  1200°  to  1300°,  the  reaction  is 
complete,  and  ceases  when  the  cobalt  is  converted  into  the  silicide, 
Co2Si  (compare  Abstr.,  1896,  ii,  176  ;  Lebeau,  Abstr.,  1903,  ii,  80), 
which  has  a  sp.  gr.  7"28  at  0°  and  differs  from  the  corresponding  iron 
silicide  in  that  it  is  not  attracted  by  a  magnet  (compare  Moissan, 
Abstr.,  1896,  ii,  173).  M.  A.  W. 

Alkali  Chromates.  Frans  A.  H.  Schreinemakers  ( Zeit .  physikal. 
Chem.y  1906,  55,  71 — 98). — The  bulk  of  this  work  has  been  already 
reported  (Abstr.,  1905,  ii,  818,  820 ;  this  vol.,  ii,  24).  The  various 
equilibria  at  30°  in  the  system  Na.,0  +  Cr03  +  H20  have  also  been 
studied,  and  the  results  are  now  communicated.  The  solid  phases 
which  at  one  concentration  or  another  are  in  equilibrium  with  the 
solution  are:  NaOH,H20  ;  Na2Cr04  ;  Na4Cr05,13H20  ;  Na2Cr04,4H20  ; 
Na2Cr207,2H20 ;  Na2Cr3O10,H2O  ;  Na2Cr4013,4H20,  and  Cr03.  All 
these  sodium  chromates  are  soluble  in  water  without  decomposition. 
An  interesting  point  brought  out  by  the  author’s  work,  and  made 
evident  in  the  triangular  diagram  usually  employed,  is  the  following. 
When  chromium  trioxide  is  added  to  a  saturated  solution  of  sodium 
hydroxide,  the  first  chromate  to  be  formed  is  Na2Cr04,  not 

Na4Cr05,13H20, 

as  might  be  expected.  Further  addition  of  chromium  trioxide  is 
necessary  to  convert  Na2Cr04  into  Na4Cr05,13H20,  That  is  to  say, 
one  chromate  is  converted  by  addition  of  chromium  trioxide  into 
another  chromate  which  contains  less  chromium  than  the  first.  This 
is  possible  only  because  of  the  high  percentage  of  water  contained  in 
the  second  chromate.  J.  C.  P. 

Gold-zinc  Alloys.  Rudolf  Yogel  {Zeit.  anorg.  Chem.,  1906, 
48,  319 — 332.  Compare  Heycock  and  Neville,  Trans.,  1897,  71,  419). 
— The  complete  freezing-point  curve  of  the  system  has  been  con¬ 
structed  and  the  conclusions  arrived  at  by  Tammann’s  method  of 
thermal  analysis  have  been  confirmed  by  microscopic  observations  and 
by  chemical  analysis. 

The  freezing-point  curve  shows  a  eutectic  point  at  14  per  cent,  by 
weight  of  zinc,  a  distinct  maximum  at  25  per  cent.,  and  three  breaks 
at  33,  77,  and  88  5  per  cent,  of  zinc  respectively.  The  maximum 
corresponds  with  a  compound  of  the  formula  AuZn,  and  besides  this 
two  other  compounds  exist,  the  respective  formulee  and  composition  of 
which  are  :  Au3Zn5,  35-6  per  ceut.  of  zinc,  and  AuZn8,  72  6  per  cent, 
of  zinc.  It  is  remarkable  that  the  composition  of  none  of  the  com¬ 
pounds  corresponds  with  the  ordinary  valencies  of  the  component 
elements. 

From  0 — 12-5  per  cent,  by  weight  of  zinc,  mixed  crystals  separate 
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out ;  from  125 — 16  per  cent,,  the  primary  separation  of  the  saturated 
crystals  is  followed  by  the  appearance  of  a  eutectic,  the  second  com¬ 
ponent  of  which  is  a  new  series  of  mixed  crystals  containing  the 
compound  AuZn ;  from  1 6 — 25  per  cent,  of  zinc,  the  new  series 
separates  alone.  From  25 — 31  per  cent.,  a  third  series  of  mixed 
crystals  separates  ;  from  31 — 35'6  per  cent.,  the  primary  separation  of 
the  latter  is  followed  by  the  appearance  of  the  compound  Au3Zn5. 
The  latter  compound  enters  into  a  fourth  series  of  mixed  crystals  from 
35’6 — 61  per  cent,  of  zinc ;  from  the  latter  point  to  72‘6  per  cent.,  the 
primary  separation  of  these  crystals  is  followed  by  the  appearance  of 
the  compound  AuZn8,  beyond  which  point  no  mixed  ci’ystals  are 
formed. 

The  alloys  rich  in  gold  have  about  the  same  hardness  as  the  latter, 
but  are  not  quite  so  tenacious.  Between  31  and  61  per  cent,  of  zinc,  they 
are  extremely  hard  and  brittle,  due  to  the  compound  Au3Zn5  ■  above 
the  latter  point,  the  hardness  and  brittleness  gradually  diminish. 

G.  S. 

Gold-cadmium  Alloys.  Rudolf  Vogel  ( Zeit .  anorg.  Chem., 
1906,  48,  333 — 346.  Compare  Heycock  and  Neville,  Trans.,  1892,  61, 
888,  and  preceding  abstract). — The  freezing-point  curve  of  the  system 
shows  two  breaks  at  623°  and  30  per  cent,  and  493°  and  63  per  cent, 
by  weight  of  cadmium  respectively,  and  a  eutectic  point  at  303° 
and  87  per  cent,  of  the  same  metal.  The  first  break  corresponds 
with  a  compound  of  the  formula  Au4Cd3,  the  second  with  a  compound 
AuCd3. 

From  0 — 18  per  cent,  by  weight  of  cadmium,  mixed  crystals  separate  ; 
at  the  latter  point  they  are  saturated,  and  from  18 — 30  per  cent,  the 
primary  separation  of  the  saturated  mixed  crystals  is  followed  by  the 
separation  of  the  compound  Au4Cd3;  from  30 — 51  per  cent.,  a  second 
series  of  mixed  crystals  appears,  and  from  51 — 63  per  cent,  the 
separation  of  these  crystals  is  followed  by  the  appearance  of  the  com¬ 
pound  AuCd3 ;  beyond  this  point  no  mixed  crystals  form,  the  com¬ 
ponents  of  the  eutectic  mixture  at  87  per  cent,  being  the  compound 
AuCd3  and  cadmium. 

Heycock  and  Neville  ( loc .  cit.),  by  distilling  off  the  excess  of  cadmium 
from  an  alloy  of  the  two  metals,  obtained  a  residue  which  corresponded 
approximately  with  the  composition  CdAu,  and  considered  the  existence 
of  a  compound  of  this  formula  as  proved,  but  the  author  points  out  that 
this  method  of  procedure  is  only  applicable  when  the  vapour  pressure  of 
the  volatile  metal  alters  in  a  discontinuous  way  at  a  point  correspond¬ 
ing  with  the  composition  of  the  compound,  a  condition  which  is  not 
fulfilled  when,  as  in  this  case,  mixed  crystals  with  the  volatile  component 
are  formed. 

The  hardness  reaches  its  maximum  in  the  alloys  containing  18 — 30 
per  cent,  and  51 — 63  per  cent,  of  cadmium  respectively  ;  the  remaining 
alloys  have  about  the  same  degree  of  hardness  as  the  metals  them¬ 
selves.  Some  of  the  alloys  are  extremely  brittle ;  this  property  attains 
its  maximum  at  51 — 63  per  cent,  of  cadmium. 

Photo-micrographs  of  several  of  the  alloys  are  given  in  the  paper. 

G.  S. 
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Action  of  Hot  Sulphuric  Acid  on  Platinum  and  Iridium 
Salts  in  the  Presence  of  Ammonium  Sulphate.  Marcel 
Delepine  ( Compt .  rend .,  1906,  142,  631 — 633.  Compare  this  vol., 
ii,  24,  93). — A  platinum-iridium  alloy  containing  10  per  cent,  of  the 
latter  metal  is  dissolved  to  the  extent  of  0‘10  gram  per  hour  per 
square  decimetre  by  sulphuric  acid  at  365°.  On  boiling  the  solution 
with  ammonium  sulphate,  the  platinum  is  deposited  in  the  spongy 
form,  and  the  residual  solution  exhibits  the  beautiful  green  colour 
changing  to  a  deep  violet  on  the  addition  of  nitric  acid  which  is 
a  characteristic  reaction  of  iridium  salts.  From  the  green  solution,  the 
author  has  isolated  three  ammonium  iridosulphates  :  a  greenish-blue 
salt  which  gives  a  blue  precipitate  with  barium  or  strontium  salts  and 
is  slowly  decomposed  by  ammonia ;  a  green  salt  which  gives  no  pre¬ 
cipitate  with  neutral  barium  chloride,  but  a  greenish-brown  precipitate 
with  the  reagent  in  the  presence  of  alkalis  ;  and  an  olive- brown  salt 
which  gives  no  precipitate  with  neutral  barium  chloride,  and  a  brown 
precipitate  in  the  presence  of  ammonia.  M.  A.  W. 


A  New  Red  Compound  Isomeric  with  Magnus’  Green  Salt. 

Sofus  M.  Jorgensen  and  Soren  P.  L.  Sorensen  ( Zeit .  anorg.  Chem., 
1906,  48,  441 — 445). — Magnu-i’  green  salt  is  usually  obtained  by  the 
action  of  potassium  platinous  chloride  on  platodiammine  chloride, 
Pt(NH3)4Cl2,  in  aqueous  solution,  but  the  authors  have  observed  that 
in  certain  circumstances  the  same  substances  interact  with  forma¬ 


tion  of  an  isomeric  red  salt.  The  conditions  favourable  for  the  produc¬ 
tion  of  the  latter  are  absence  of  potassium  platinichloride  (traces  of 
which  are  often  present  in  the  platinous  salt)  and  very  dilute  neutral 
or  slightly  ammoniacal  solution.  The  precipitate  is  washed  with 
aqueous  and  finally  with  absolute  alcohol,  and  forms  small,  ill-defined 
needles,  rose-red  in  colour.  The  same  salt  is  obtained  in  well-defined, 
small,  tetragonal  prisms  by  interaction  of  the  yellow  plato-dimethyl- 
amine-ammine  platinous  chloride  (compare  this  vol.,  i,  338)  with  plato¬ 
diammine  chloride  in  the  presence  of  a  large  excess  of  water. 

The  red  salt  is  anhydrous,  and  in  the  dry  condition  is  very  stable, 
but  on  boiling  with  water  it  is  changed  quantitatively  into  the  green 
salt ;  the  converse  change  has  not  been  observed.  Both  salts  contain 
the  residues  Pt"(NH3)4  and  Pb"Cl4,  and  the  authors  consider  it 

probable  that  the  formulae  Pt<\i^-]?3x2p!2^>Pt  and 


Pt< 


Cl2(NH3)2Pt(NHa)2Cl2 

Cl2(NH,)2Pt(NH3)2Cl2 


>Pt 


are  to  be  ascribed  to  the  red  and  green  salts  respectively.  G.  S. 


Colloidal  Nature  of  the  Black  Palladium  Solution  obtained 
by  means  of  Carbon  Monoxide.  Julius  Donau  ( Monatsh .,  1906, 
27,  71 — 74.  Compare  Abstr.,  1905,  ii,  462). — The  blackish-brown 
solution  obtained  bypassing  cai’bon  monoxide  into  an  aqueous  solution 
of  palladous  chloride  containing  0  005 — 0'05  per  cent,  of  palladium 
has  the  same  colour  as  has  the  palladium  borax  bead  (Abstr.,  1904,  ii, 
784)  and  Bredig’s  colloidal  palladium  solution,  obtained  by  the  dis¬ 
integrating  action  of  an  electric  discharge  (Abstr.,  1900,  ii,  213).  For 

VOL.  xo.  ii.  :  0 
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the  preparation  of  the  solution,  conductivity  water  is  less  suitable 
than  ordinary  distilled  water ;  when  the  reduction,  which  takes  place 
more  quickly  than  that  of  auric  chloride,  is  complete,  the  conductivity 
of  the  solution  becomes  constant. 

The  filtrate  obtained  on  precipitation  of  the  metal  with  hydro¬ 
chloric  acid  contains  no  palladium.  Solutions  containing  0  01  per 
cent,  or  more  of  palladium  gradually  deposit  a  part  of  the  metal  as  a 
black  precipitate ;  when  evaporated,  the  solution  darkens,  and  finally 
the  metal  is  precipitated.  The  hydrochloric  acid  cannot  be  removed 
from  the  solution  by  dialysis  ;  on  prolonged  dialysis,  the  palladium  is 
partially  precipitated,  whereas  the  solution  passes  through  a  porous 
cell  almost  unchanged.  The  metal  is  precipitated  also  when  the  liquid 
hydrosol  is  shaken  with  animal  charcoal  or  barium  sulphate,  or  an 
electrolyte  is  added.  These  precipitations  are  diminished  or  prevented 
by  the  presence  of  a  protecting  agent,  such  as  gum  arabic  or  gelatin. 

When  an  electric  current  is  passed  through  the  liquid  hydrosol  in 
a  U-tube,  the  cathode  limb  becomes  almost  colourless,  and  has  the  con¬ 
ductivity  only  of  highly  purified  water  ;  the  anode  limb  appears  almost 
black,  and  a  sharp  line  of  demarcation  between  the  two  portions  of 
the  solution  is  observed.  The  hydrosol  gradually  dissolves  at  the 
anode,  forming  palladous  chloride,  when  the  metallic  ion  is  deposited 
at  the  cathode.  G.  Y. 
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Mineralogical 


Chemistry. 


Occurrence  of  Sulphur  and  Celestite  at  Maybee,  Michigan. 
E.  Henry  Kraus  and  W.  F.  Hunt  ( Amer .  J.  Sci.,  1906,  [iv],  21, 
237 — 244-). — The  beds  of  dolomite-roek  exposed  in  the  Woolmith 
quarry,  near  Maybee,  in  Monroe  Co.,  Michigan,  are  compact  in  the 
upper  layers,  but  porous  and  cavernous  in  the  lower  layers.  In  the 
latter,  waters  containing  hydrogen  sulphide  are  encountered,  and  the 
cavities  are  lined  with  crystals  of  native  sulphur,  celestite,  calcite, 
and  sometimes  gypsum.  The  compact  rock  is  impregnated  with  a 
considerable  amount  of  strontium  sulphate,  and  varies  in  sp.  gr.  from 
2 -80  to  3 -45.  Analysis  (I)  of  a  sample  showed  it  to  be  a  normal 
dolomite  containing  14*32  per  cent,  of  celestite.  Analysis  (II)  of  the 
cavernous  rock  also  indicates  a  normal  dolomite  with  much  silica  and 
bituminous  matter.  When  treated  with  hydrochloric  acid,  the 
cavernous  rock  gives  off  hydrogen  sulphide,  and  the  numbers  in  the 
analysis  also  indicate  that  some  of  the  strontium  is  present  as  sulphide. 
This  strontium  sulphide  has  probably  been  formed  from  the  celestite 
by  the  reducing  action  of  the  organic  matter  contained  in  the  rock, 
and  its  presence  would  account  for  the  occurrence  of  the  sulphuretted 
Avaters  and  the  native  sulphur. 
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Si02. 

Al20;j,Fe20. 

.  CaO. 

MgO. 

BaO. 

SrO. 

S03. 

CO„. 

I. 

0-5S 

"o;37 

25-18 

18-11 

0-13 

7-86 

6-33 

39-55 

11. 

20-14 

0-S6 

19-56 

15-32 

0-07 

0-66 

0-56 

31-94 

III. 

*  0-22 

0-14 

0-46 

0-13 

1-29 

53-76 

43-59 

— 

Or 

game 

Xa.20. 

K20. 

i'A- 

Cl. 

S. 

1I2S.  matter. 

Total. 

I.  o-ii 

0-05 

0-02 

0-04 

— 

trace 

0-92 

99-25 

II.  0-09 

0-07 

— 

0  03 

0-02 

—  10-72 

100-00 

*  Total  of  Ilf,  99-59. 

Analysis  III  is  of  clear,  transparent  crystals  of  celestite  with  a 
slight  blue  tint  and  sp.  gr.  3  979.  A  crystallographic  description 
is  given  of  the  material,  and  natural  etched  figures  on  faces  of  celes¬ 
tite  crystals  are  figured.  L.  J.  S. 
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Physiological  Chemistry. 


Post-mortem  Changes  in  the  Blood.  P.  Morawitz  ( Beitr . 
chem.  Physiol.  Path.,  1906,8, 1 — 14). — The  blood  removed  from  human 
corpses  twelve  to  twenty-four  hours  after  death  was  examined.  After 
many  diseases,  the  blood  is  uncoagulated ;  this  depends  on  lack  of 
fibrinogen.  The  disappearance  of  fibrinogen  is  due  to  fibrinolysis, 
the  rate  of  which  varies,  but  may  be  so  great  that  within  ten 
hours  after  death  all  the  fibrin  and  fibrinogen  have  disappeared. 
The  destruction  of  fibrinogen  can  be  observed  before  coagulation  sets 
in.  The  other  proteids  of  the  blood  are  not  attacked  by  the  fibrino¬ 
lytic  ferment.  In  many  cases,  the  blood  resembles  that  which  may 
be  artificially  produced  by  poisoning  with  phosphorus.  If  the  blood 
contains  fibrinogen,  it  coagulates  slowly ;  this  depends  on  paucity  in 
thrombokinase.  As  a  rule,  fibrin-ferment  is  only  present  in  small 
quantities.  No  definite  statement  can  be  made  on  the  occurrence  of 
substances  which  inhibit  coagulation.  W.  D.  H. 

Influence  of  Calcium  Salts  on  the  Heat-coagulation  of 
Fibrinogen  and  other  Proteids.  Charles  Murray  ( Bio-chem .  J., 
1906,  1,  167—174). — Decalcification  of  blood-plasma,  hydrocele  fluid, 
&c.,  by  oxalate,  citrate,  or  fluoride,  lowers  the  heat-coagulation  point 
of  fibrinogen  from  56°  to  about  50°.  Doubling  or  trebling  the 
amount  of  decalcifying  ageut  added  makes  no  appreciable  difference. 
Restoration  of  the  calcium  is  followed  by  a  rise  of  the  coagulation 
point  to  the  normal  level.  Addition  of  excess  of  soluble  calcium  salt 
elevates  the  point  somewhat.  Decalcification  changes  the  fibrinogen 
in  another  way;  it  is  precipitated  by  an  unusually  low  percentage  of 
sodium  chloride,  beginning  with  5  per  cent.  No  similar  lowering  of 
coagulation  point  was  seen  in  solutions  of  muscle  proteids,  egg 
albumin,  and  serum  proteids.  W.  D.  IT. 

20—2 


292 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Anti-rennin  in  the  Serum  of  Pishes  and  Invertebrates. 

J.  Sellier  ( Compt .  rend.,  1906,  142,  409 — 410). — The  blood-serum  of 
several  groups  of  lower  animals,  like  that  of  the  higher,  have  the 
power  of  preventing  the  coagulation  of  milk  by  rennet.  The  power 
is  destroyed  at  62°.  The  activity  varies  in  different  anima’s,  and 
quantitative  details  are  given  for  various  fishes,  molluscs,  and 
crustaceans.  W.  D.  H. 

Variations  in  Toxicity  of  the  Intestinal  Contents.  Modifica¬ 
tions  of  the  Blood.  Albert  Charrin  and  Le  Play  (Compt.  rend.,  1 906, 
142,524 — 527). — Thetoxicityof  saline  extracts  of  theintestinal  contents 
varies  in  different  parts  of  the  canal,  and  usually  the  contents  of  the 
stomach  are  less  toxic  than  those  of  the  duodenum.  The  toxicity  is  rather 
increased  by  ligature  of  the  bile  duct,  and,  in  the  absence  of  bile,  micro¬ 
organisms  are  more  active  in  the  intestine.  The  action  of  the  poison 
is  to  modify  the  respiratory  rhythm,  to  produce  sensory  and  motor 
disorders,  and  to  lower  blood-pressure.  Coagulation  of  the  blood  is 
delayed  somewhat,  the  blood  corpuscles  become  deformed,  and  haemo¬ 
globin  is  diminished.  Attempts  to  obtain  an  antitoxin  failed. 

W.  D.  H. 

R61e  of  the  Pancreas  in  the  Digestion  and  Absorption  of 
Carbohydrates.  Ugo  Lombroso  (Beitr.  chem.  Physiol.  Path.,  1906, 
8,  51 — 58). — After  ligature  of  the  pancreatic  ducts  there  is  no  increase 
in  the  amylolytia  action  of  other  juices  in  the  intestine  ;  the  normal 
or  nearly  normal  absorption  of  carbohydrates  which  continues  must  be 
explained  otherwise,  and  the  pancreas  must  exert  some  action  leading 
to  carbohydrate  absorption  other  than  the  mere  secretion  of  an 
amylolytic  ferment.  Glycasmia  and  glycosuria  do  not  occur  on  ligature 
of  the  ducts,  as  they  do  when  the  pancreas  is  extirpated. 

W.  D.  H. 

Glycolysis.  IV.  Otto  Cohnheim  ( Zeit .  physiol.  Chem.,  1906,  47, 
253 — 285.  Compare  Abstr.,  1905,  ii,  839).— Muscle  extracts  produce 
more  or  less  diminution  of  the  reducing  power  of  dextrose  solutions. 
The  addition  of  pancreas  increases  the  glycolysis  in  a  marked  degree. 
The  glycolysis  is  not  due  to  impurities  or  to  bacteria,  but  is  a  function 
of  one  of  the  substances  contained  in  the  muscle  itself.  This  is  the 
main  conclusion  drawn  from  a  new  series  of  experiments  designed  to 
establish  the  author’s  opinions  expressed  previously  on  the  subject. 

W.  D.  H. 

Chemical  Dynamics  of  Animal  Nutrition.  Samuel  B. 
Sen ryver  (Bio-chem.  J.,  1906,  1,  123 — 166). — This  paper  contains  a 
discussion  of  current  theories  of  metabolism,  especially  in  relation  to 
proteids,  and  an  account  of  researches  on  the  same  subject  approached 
mainly  by  experiments  on  autolysis.  Controversy  has  arisen  as  to 
whether  the  products  of  tryptic  proteolysis  are  discoverable  in  the 
blood.  To  settle  this  difficult  problem,  a  trustworthy  method  of 
estimating  coagulable  proteid  is  essential ;  the  difference  between  the 
nitrogen  of  coagulable  proteid  and  the  total  nitrogen  is  termed 
“  residual  nitrogen.”  The  method  employed  consists  in  mixing  the  fluid 
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or  tissue  with  anhydrous  sodium  sulphate  ;  the  water  is  thus  abstracted 
and  the  mixture  can  then  be  dried  at  38°.  This  can  be  kept  without 
alteration  for  a  considerable  time  ;  the  total  nitrogen  is  estimated  by 
Kjeldahl’s  method.  A  sample  is  then  coagulated  by  boiling  with 
absolute  alcohol,  and,  after  washing,  the  nitrogen  in  the  coagulum  is 
estimated  in  the  same  way.  In  blood,  liver,  and  mucous  membrane  of 
the  small  intestine,  the  residual  nitrogen  was  never  greater  in  fed  than 
in  fasting  animals;  in  the  case  of  blood,  the  numbers  are  practically 
identical.  Furthermore,  no  substance  giving  the  biuret  reaction  was 
ever  detected  in  the  filtrate  from  the  coagulum.  In  the  liver,  the 
residual  nitrogen  is  larger  in  fasting  animals ;  this  is  due  to  autolysis 
already  taking  place  at  the  time  of  death  ;  substances  giving  the 
biuret  reaction  are  also  absent.  In  th )  intestinal  mucous  membrane, 
the  residual  nitrogen  is  constant  for  the  same  species  of  animal  and  is 
not  influenced  by  the  state  of  nutrition.  It  is  higher  in  carnivora 
than  in  herbivora,  and  higher  than  in  any  other  tissue  ;  this  tissue 
also  is  peculiar  in  the  fact  that  disintegration  commences  immediately 
it  is  incubated  with  water,  and  some  figures  quoted  indicate  that  some 
of  the  substances  represented  by  the  residual  nitrogen  are  in  some 
form  of  chemical  combination  in  the  protoplasm. 

From  these  facts,  the  following  explanation  of  the  mechanism  is 
advanced  :  the  passage  of  the  tryptic  products  through  the  mucous 
membrane  is  analogous  to  a  continuous  chemical  process  :  the  bioplasm 
acts  as  an  enzyme  or  collection  of  enzymes  to  specific  points  of  which 
side-chains  are  attached  ;  it  remains  always  saturated  with  side-chains, 
even  in  the  absence  of  digested  food  ;  in  the  latter  case,  the  autolytic 
enzyme  steps  in.  This  acts  (in  the  liver)  more  rapidly  in  the  fasting 
state,  is  inhibited  by  ammonia  and  other  alkalis,  and  is  accelerated  by 
acids,  especially  lactic  acid.  Ammonia  is  formed  in  the  alimentary 
tract,  and  there  is  more  ammonia  in  the  portal  vein  than  in  any  other 
part  of  the  body,  and  more  is  obtainable  from  the  liver  of  a  fed  than  of 
a  fasting  animal.  The  conclusion  is  therefore  drawn  that  in  order  to 
maintain  nitrogenous  equilibrium,  nitrogenous  food  must  be  ingested 
in  such  amounts  and  in  such  a  form  that  the  ammonia  produced  there¬ 
from  in  the  digestive  tract  is  sufficient  to  maintain  the  intracellular 
alkalinity  of  the  liver  and  probably  other  tissues.  During  fasting,  non- 
nitrogenous  acidic  substances  are  produced  which  exceed  the  amount 
of  ammonia  available,  and  the  autolytic  enzyme  then  comes  into  play. 

The  animal  derives  most  of  its  energy  from  carbohydrates,  and 
rapidly  eliminates  nitrogen  from  proteids  ;  nevertheless,  the  latter  are 
essential  not  only  to  satisfy  the  needs  of  endogenous  metabolism 
(Folin),  but  also  to  maintain  the  proper  alkalinity  of  the  tissues;  if 
this  fails,  nitrogenous  equilibrium  ceases  to  be  maintained. 

Speck  has  drawn  attention  to  four  cases  in  which  tissue  degradation 
sets  in,  namely,  lack  of  oxygen,  phosphorus  poisoning,  withdrawal  of 
water,  and  fever.  The  bearing  of  the  conclusions  on  these  abnormal 
conditions  is  discussed.  W.  D.  H. 

The  Fate  of  Certain  Amino-acids  and  Peptides  in  the 
Organism  of  the  Dog.  Emil  Abderiialden  and  Yutaka  Teruuchi 
(Zeit.  physiol.  Ghem.,  1906,  47,  159  — 172). — The  nitrogen  contained  in 
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glycine  and  alanine,  in  glycyl-glycine  and  diglycyl-glycine,  and  in 
glycine  anhydride  and  alanine  anhydride  is  utilisable  by  the  organism 
of  the  dog,  participating  in  metabolism,  and  being  excreted  mainly  as 
urea,  W.  D.  H. 

The  Pate  of  Choline  in  the  Animal  Body.  Heinrich  yon 
Hoesslin  ( Beitr .  chem.  Physiol.  Path .,  1906,  8,  27 — 37). — Lecithin  is 
a  fairly  abundant  constituent  of  food,  and,  although  some  is  absorbed 
unchanged  (Slowtzoff),  most  observers  agree  that  the  major  part  is 
broken  up  in  the  intestine  into  choline,  fatty  acid,  and  glycero- 
phosphoric  acid.  Hasebroek  considers  that  the  choline  is  entirely 
decomposed  into  methane  and  carbon  dioxide  by  the  intestinal  bacteria, 
but  its  ready  solubility  and  diff visibility  show  that  it  can  remain  long 
in  the  intestine ;  moreover,  after  feeding  on  choline,  Nesbitt  ( J '.  Exp. 
Med.,  4,  1)  found  it  in  the  chyle.  After  subcutaneous  injection  in 
doses  of  one  gram,  Gumprecht  found  it  in  the  urine,  but  this  does  not 
occur  with  smaller  doses  (Halliburton  and  Mott,  Donath),  and  it  is 
absent  from  normal  urine.  In  the  present  experiments,  it  was 
administered  to  rabbits  both  by  the  mouth  and  subcutaneously  in 
doses  of  from  0‘5‘to  2  grams  of  the  hydrobromide.  It  was  never  found 
in  the  urine,  and  so  must  be  changed  after  absorption.  The  excretion 
of  formic  acid  in  the  urine  shows  great  variations  in  health  ;  in  spite 
of  this  inexplicable  inconstancy,  it  can  nevertheless  be  shown  that 
there  is  usually  a  marked  increase  in  it  after  the  administration  of 
choline,  but  the  increase  only  accounts  for  a  small  portion  of  the  base 
given  ;  the  remainder  is  probably  fully  oxidised  to  form  carbon  dioxide 
and  water.  Glyoxylic  acid  was  only  once  detected  in  the  urine,  and 
there  is  no  increase  in  the  creatinine  discharged.  The  increase  of 
formic  acid  in  the  urine  in  cases  of  fever  and  leucaemia  may  be  due  to 
the  break  down  of  the  lecithin  of  cells.  W.  D.  H. 

Ferments  of  the  Placenta.  Albert  Charrin  and  Goupil  ( Compt . 
rend.,  1906,  142,  595 — 597). — Former  experiments  have  shown  that 
the  placenta  retains  various  substances,  particularly  dextrose ;  the 
present  research  was  undertaken  to  determine  whether  this  organ 
contains  ferments  capable  of  altering  or  destroying  the  retained 
material.  Placental  extracts  were  found  to  contain  an  amylolytic 
ferment,  an  oxydase,  and  a  glycolytic  agent.  A  proteolytic  ferment 
also  present  is  attributed  to  admixture  with  blood.  Ferments  acting 
on  fats  or  on  lactose  were  not  discovered.  W.  L).  H. 

Erepsin.  Otto  Cohnheim  (Zeit.  physiol.  Chem.,  1906,  47,  286). — 
Erepsin  is  present  in  the  intestine  of  dogs  from  which  the  pancreas 
has  been  extirpated,  and  is  as  active  as  in  normal  animals. 

W.  D.  H. 

Dextrose  in  Hydrocele  Fluid.  Gustave  Patein  (</.  Pharm. 
China.,  1906,  [vi],  23, 239 — 241). — Four  specimens  of  hydrocele  fluid  were 
examined,  three  of  which  were  found  to  contain  dextrose  to  the  extent 
of  from  0’60  to  L50  grams  per  litre.  The  dextrose  present  in  these 
specimens  did  not  diminish  when  they  were  kept  for  twenty-four  hours, 
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whence  it  appears  that  the  absence  of  this  sugar  in  the  fourth  specimen 
was  not  the  result  of  any  action  occurring  after  the  fluid  was  collected. 

T.  A.  H. 

Is  the  Passage  of  Food-fat  into  the  Milk  proved  by 
Winternitz’s  Experiments  with  Iodised  Fats  ?  S.  Gogitidse 
(Zeit.  Biol.,  1906,  47,  475 — 486). — Polemical,  mainly  against  Caspari. 

W.  D.  H. 

Milk  Treated  with  Hydrogen  Peroxide.  Paul  Adam  («/.  Pharm. 
Chim.,  1906,  23,  273 — 277). — Fresh,  unboiled  milk  gives,  in  the 
presence  of  hydrogen  peroxide,  the  well-known  reactions  with  guaiacum 
and  ^-phenylenediamine  and  decolorises  Schardinger’s  reagent  (Abstr., 
1903,  ii,  190).  The  same  milk  when  decomposed  does  not  give  the 
flrst  two  reactions,  but  still  decolorises  Schardinger’s  reagent.  Un¬ 
boiled  milk  containing  hydrogen  peroxide  reacts  with  guaiacum  and 
with  y>-phenylenediamine,  but  not  with  Schardinger’s  test,  whilst  if 
kept  until  the  hydrogen  peroxide  has  disappeared  it  gives  the  same 
reactions  as  fresh  milk  with  guaiacum  and  jo-phenylenediamine,  but 
does  not  decolorise  Schardinger’s  reagent.  The  author  concludes  that 
the  reducing  ferment  in  milk  is  at  once  destroyed  by  hydrogen 
peroxide,  but  that  the  oxidising  ferment  (not  to  be  confused  with  the 
oxydase)  remains  unaffected  for  a  considerable  time.  W.  P.  S. 

The  Influence  of  Intake  of  Water  on  the  Excretion  of 
Nitrogen  and  Chlorides.  Ernst  Heilner  (Zeit.  Biol.,  1906,  47, 
538 — 561). — In  inanition,  in  contrast  with  what  occurs  in  a  well-fed 
condition,  the  administration  of  water  produces  an  increase  in  nitro¬ 
genous  excretion.  This  is  due  to  breaking  down  of  the  nitrogenous  body- 
substance,  and  not  merely  to  a  washing  out  of  nitrogenous  katabolites 
from  the  tissues.  The  chlorides  excreted  are  increased  similarly, 
and  here  again  it  is  held  that  this  is  not  merely  a  washing  out. 
There  is  no  direct  and  simple  relationship  between  the  nitrogen 
and  chlorides  of  the  urine  in  fasting  animals.  The  increased  output 
of  chlorides  due  to  intake  of  water  is  not  so  immediate  as  that  of 
nitrogen,  and  extends  over  several  days.  W.  D.  H. 

Excretion  of  Creatine  and  Creatinine  in  Man.  Kj.  Otto  af 
Klercker  ( Beitr .  chem.  Physiol.  Path.,  1906,8,  59 — 61). — On  food  free 
from  creatine,  however  much  the  proteid  intake  may  vary,  the  excretion 
of  creatinine  remains  constant,  as  Folin  states.  If  food  containing 
creatine  is  taken,  or  creatine  added  to  the  diet  in  known  amount,  the 
substances  which  pass  into  the  urine  are  creatine  and  creatinine  ;  but 
of  the  exogenous  creatine  given  little  or  none  is  converted  into 
creatinine  ;  if  creatinine  is  added  to  the  food,  some  passes  as  such  into 
the  urine;  if  both  are  added,  more  creatinine  is  recovered  from  the 
urine  than  creatine.  But  the  total  of  either  never  amounts  to  the 
total  administered.  In  one  case,  89  per  cent,  of  the  creatine  given 
was  again  found  in  the  urine,  but  the  more  usual  number  is  20  to  30 
per  cent.  These  experiments  on  the  author’s  own  person  are  pre¬ 
liminary  to  an  investigation  of  the  subject  in  disease,  a  subject 
rendered  easy  by  Folin’s  colorimetric  method.  W.  D.  H. 
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Clinical  Estimation  of  the  Alkalinity  of  the  Blood.  Mercier 
Gamble  ( J .  Path.  Bad .,  1906,  11,  124 — 166). — Titration  with  an 
organic  acid  is  unnecessary;  a  dilute  inorganic  acid  does  not  precipitate 
proteids  in  sufficient  amount  to  influence  the  results.  Lacmoid  is  the 
be-t  indicator.  A  ddute  albuminous  solution  and  an  equal  volume  of 
dilute  alkaline  solution  have  a  greater  acid-combining  power  when 
titrated  together  than  when  titrated  separately. 

The  alkalinity  of  the  blood  in  the  healthy  adult  is  equivalent  to 
about  300  mg.  of  sodium  hydroxide  per  100  c.c.  The  variations  in  health 
are  slight ;  a  rise  occurs  after  the  mid-day  meal  (alkaline  tide).  In 
ansemia,  the  alkalinity  is  lessened.  The  lowest  results  were  obtained 
in  chlorosis,  leucsemia,  and  diabetes,  with  some  evidence  of  acid  in¬ 
toxication.  W.  D.  H. 

The  Blood-glands  as  Pathogenic  Factors  in  the  Production 
of  Diabetes  and  Obesity.  Arnold  Lorand  (Trans.  Path.  Soc., 
1906,  57,  1 — 20). — A  discussion,  mainly  theoretical,  of  various  views 
held  on  the  above  subject.  The  glands  in  question  are  regarded  as 
factors  in  the  diseases  mentioned.  W.  D.  H. 

Paroxysmal  Haemoglobinuria.  John  Eason  (J.  Path.  Bad., 
1906,  11,  167 — 202,  203 — 208). — A  discussion  of  the  etiology  and 
pathology  of  paroxysmal  hasmoglobinuria,  written  mainly  on  immunity 
lines,  but  no  conclusions,  with  any  certainty,  are  drawn.  The 
excretion  of  nitrogen  is  diminished  during  the  paroxysms,  but  the 
proportion  of  urea  is  increased.  A  serum  containing  an  antitoxin  was 
obtained  from  guinea  pigs  treated  with  injections  of  serum  from 
patients  with  the  disease.  So  far,  experiments  with  the  antitoxic 
serum  have  only  been  made  in  vitro.  W.  D.  H. 

Opsonic  Content  of  the  Serum  in  the  Course  of  Acute 
Pneumonia.  G.  G.  Macdonald  (Trans.  Path.  Soc.,  1906,  57, 
45  —  52). — In  the  majority  of  patients  suffering  from  staphylococcic  or 
tubercular  infection,  the  opsonic  index  is  lower  than  normal.  The 
same  is  true  of  pneumococcal  infections  and  in  the  precritical  period 
of  acute  pneumonia.  If  the  index  does  not  rise,  the  prognosis  is 
serious.  The  high  index  in  cases  of  closed  empyema  is  due  to  im¬ 
munisation  from  products  absorbed  from  the  pleural  cavity.  No  con¬ 
stant  relation  between  the  amount  of  opsonin  in  the  serum  and  the 
degree  of  leucocytosis  could  be  discovered.  W.  D.  H. 

Agglutinin  Test  in  Tuberculosis.  Joseph  T.  Wigham  (J. 
Hygiene,  1906,  6,  212 — 214). — During  the  progress  of  a  tuberculous 
infection  in  monkeys,  no  agglutinative  titrate  of  any  diagnostic  value 
could  be  obtained  in  either  early  or  late  stages  of  the  disease.  Whether 
the  agglutinative  reaction  is  of  any  value  in  the  diagnosis  of  human 
tuberculosis  has  been  differently  answered  by  different  observers. 

W.  D.  H. 

Quantitative  Action  of  Poisons.  Thomas  Bokorny  (Pjl  tiger’s 
Archiv,  1906,  111,  341 — 375.  Compare  following  abstract). — A 
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further  contribution  to  thi  action  of  many  poisons,  organic  and 
inorganic,  on  the  cell  protoplasm  mainly  of  algte.  W.  D.  H. 

The  Toxicity  of  Aniline  Dyes.  Thomas  Bokorny  ( Chem .  Zeit., 
1906,  30,  217 — 219). — Various  aniline  dyes^act  injuriously  on  micro¬ 
organisms,  and  quite  dilute  solutions  are  fatal.  The  dye  unites  with 
the  protoplasm,  although  whether  real  chemical  combination  occurs  is 
not  decided.  W.  D.  H. 

Toxicity  of  Bile.  II.  Samuel  J.  Meltzer  and  William  S4.lant 
(J.  Exper.  Med.,  New  York,  1906,  8,  1 — 40.  Compare  Abstr.,  1905, 
ii,  836). — Bile  causes  hyperaesthesia  and  tetanic  attacks  when  injected 
into  frogs,  but  stagnant  bile  from  the  gall  bladder  produces  coma  and 
paralysis.  The  depressive  element  is  by  far  the  stronger,  and  when 
the  exciting  element  is  present  also,  the  effect  is  the  result  of  the 
algebraic  sum  of  the  two.  Nephrectomy  increases  the  exciting 
element,  and  can  be  imitated  by  subcutaneous  injections  of  strych¬ 
nine.  By  injecting  a  toxic  dose  of  strychnine  into  a  frog  soon  after 
it  has  received  a  depressing  dose  of  bile,  an  eclamptic  state  can  some¬ 
times  be  produced.  W.  D.  H. 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE. 


297 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Importance  of  Strictly  Anaerobic  Putrefactive  Bacili  for 
the  Ripening  of  Cheese..  Antonio  Rodella  (Centr.  Bakt.  Par., 
1906,  ii,  16,  52 — 66). — A  reply  to  von  Freudenreich  ( Die  Bakterio- 
loyie  in  der  Milchwirtschaft,  Jena,  1906)  with  regard  to  the  produc¬ 
tion  of  fatty  acids  by  anaerobic  bacilli.  Results  obtained  with  those 
of  the  hexoic,  valeric,  and  butyric  acid  groups  are  given. 

N.  H.  J.  M. 

Toxin  of  the  Bacillus  enteriditis  of  Gartner.  E.  Provan 
Cathcart  (J.  Hygiene,  1906,  6,  112 — 122) — Poisoning  by  ine.it  in¬ 
fected  with  this  bacillus  is  especially  to  be  feared  because  there  is  but 
little  putrefactive  smell,  and  the  toxin,  like  that  of  the  paratyphoid 
bacillus,  but  unlike  that  of  colon  bacilli,  will  stand  a  temperature 
of  100°  for  thirty  minutes  without  change.  In  the  present  experi¬ 
ments  on  mice,  which  are  very  susceptible  to  the  toxin,  the  relation 
between  virulence  of  the  bacilli  and  toxicity  of  the  product  does  not 
appear  to  be  very  definite.  The  toxin  is  ot  the  endotoxin  type,  and 
the  most  poisonous  preparations  were  obtained  by  autolysis  of  the 
bacilli  in  the  presence  of  distilled  water  or  normal  saline  solution  for 
about  eight  or  nine  days.  Too  long  autolysis  yields  an  innocuous  pro¬ 
duct.  The  autolysis  is  accelerated  by  the  presence  of  toluene,  but 
chloroform  kills  the  culture  and  leads  to  loss  of  toxicity.  W.  D.  H. 
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Streptococci  and  Leucocytes  in  Milk.  William  G.  Savage 
(J.  Hygiene,  1906,  6,  123 — 138). —  Leucocytes  are  always  present  in 
ordinary  milk  obtained  in  the  usual  way  from  cows  apparently  free 
from  disease  In  cows  with  inllamed  udders,  the  number  is  greater. 
Streptococci  are  always  present  also,  but  are  increased  by  inflammatory 
conditions.  A  method  of  centrifugalisation  and  microscopic  examina¬ 
tion  is  described  for  ascertaining  the  number  of  these  two  formed 
elements.  Such  preliminary  experiments  are  necessary  with  a  view 
to  obtaining  a  standard  of  what  is  and  what  is  not  healthy  milk,  and 
where  the  number  of  leucocytes  amounts  to  pus-admixture.  The 
presence  of  Bacillus  coli  is  a  definite  indication  of  contamination  after 
milking,  during  milk  collection  or  storage.  W.  D.  H. 

Role  of  Organic  Matter  in  Nitrification.  Achille  Muntz  and 
E.  Laine  ( Compt .  rend.,  1906,  142,  430 — 435). — Humus,  in  whatever 
quantity,  is  favourable  to  nitrification,  probably  owing  to  the  multi¬ 
plication  of  nitrifying  organisms.  There  is  no  reason  to  fear  any 
injurious  action  in  the  employment  of  substances  rich  in  humus  in 
nitrate  beds. 

Comparing  the  effects  of  different  soils  on  the  same  amount  of 
ammonium  sulphate,  it  was  found  that  the  rich  soils  nitrified  much 
more  quickly  than  sandy  or  clay  soils.  At  the  end  of  seven  days,  the 
richest  soil,  containing  17'6  per  cent,  of  carbon,  nitrified  0'209  gram 
of  nitrogen  per  kilogram,  whilst  a  soil  containing  1‘5  per  cent,  of 
carbon  nitrified  only  0‘02  gram.  At  the  end  of  thirty-two  days,  how¬ 
ever,  after  further  additions  of  ammonium  sulphate,  the  differences  in 
the  amounts  of  nitric  nitrogen  were  much  less,  so  that  the  presence  of 
much  organic  matter,  although  desirable,  is  not  essential. 

N.  H.  J.  M. 

Fruit  Wine  Yeasts.  A.  Ostekavalder  ( Centr .  Bakt.  Par.,  1906, 
ii,  16,  35— 52).- — The  chief  yeasts  of  fruit  wines  show  marked  morpho¬ 
logical  differences,  but  do  not  differ  much  physiologically.  Detailed 
analyses  of  the  wines  would  probably  show  typical  differences. 

N.  H.  J.  M. 

Decomposition  of  Vegetable  Foods  [by  Micro-organisms]  in 
Absence  of  Air.  Josee  Konig,  Alb.  Spieckermann,  and  H. 
Kuttenkeuler  {Zeit.  Nahr.  Genussm.,  1906,  11,  177 — 205).— The 
nature  of  the  decomposition  of  foods  is  the  same  in  absence  as  in 
presence  of  oxygen,  but  there  is  considerable  difference  in  the  quantity 
of  the  products.  The  loss  of  dry  matter  is  only  slight  in  absence  of 
air.  In  both  cases  the  chief  loss  is  in  the  non-nitrogenous  extract 
substances.  The  amount  of  pentosans  is  much  reduced  in  presence  of 
air,  whilst  the  crude  fibre  and  ether  extract  remain  about  the  same. 
Loss  of  total  nitrogen  is  only  appreciable  in  presence  of  air  ;  the 
proteids  decompose  only  slightly  in  absence  of  air,  whilst  in  presence 
of  air  they  are  mostly  decomposed  with  production  of  simpler  com¬ 
pounds,  including  ammonia.  Foods  which  have  been  kept  without 
access  of  air  become  strongly  acid,  without,  however,  changing  in 
apptearance.  In  presence  of  air,  foods  become  strongly  alkaline. 
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Decayed  cotton-seed  meal  and  cocoa, nut  meal  may  be  given  for  a 
long  time  to  goats  and  slieop  without  injury  to  health. 

N.  II.  J.  M. 

Mechanism  of  Carbon  Assimilation  in  Green  Plants.  Francis  L. 
Usher  and  J.  H.  Priestley  ( Proc .  Roy.  Soc.,  1906,  B,  77,  369 — 376. 
Compare  Bach,  Abstr.,  1893,  ii,  483  ;  H.  Euler,  Abstr.,  1904,  ii,  761). — 
Some  years  ago,  Bach  claimed  to  have  obtained  formaldehyde  and 
uranium  peroxide  by  the  action  of  carbon  dioxide  on  uranium  acetate 
in  sunlight ;  in  this  process,  the  uranium  salt  is  supposed  to  play  the 
part  of  a  chemical  and  optical  sensitiser.  The  authors  have  confirmed 
Bach’s  results,  but  find  that  even  after  three  weeks’  exposure  in  bright 
weather  the  amount  of  decomposition  is  very  small.  Experiments  were 
also  made  with  higher  concentrations  of  carbon  dioxide  by  exposing 
sealed  tubes  containing  the  liquefied  gas  and  uranium  acetate  solution 
to  sunlight ;  in  this  case,  uranium  peroxide  and  formic  acid  were  rapidly 
produced,  but  not  formaldehyde.  Since,  for  obvious  reasons,  objections 
might  be  raised  to  the  use  of  uranium  acetate,  the  experiments  were 
repeated  with  2  per  cent,  solutions  of  the  sulphate,  and  in  this  case  also 
the  peroxide  and  formic  acid,  but  not  formaldehyde,  were  obtained. 

If  a  corresponding  process  takes  place  in  the  plant,  leading  to  the 
production  of  formaldehyde  and  hydrogen  peroxide,  it  is  clear  that  these 
substances  undergo  rapid  change,  so  that  it  is  useless  to  search  for  them 
in  the  assimilating  leaf  under  ordinary  conditions.  The  authors 
adduce  evidence  to  show  that  the  hydrogen  peroxide  is  rapidly  split  up 
by  a  catalysing  enzyme  which  they  have  succeeded  in  isolating  from 
Elodea  leaves;  they  further  examined  leaves  of  numerous  typical 
natural  orders  and  found  all  to  have  the  property  of  splitting  up  the 
peroxide,  so  that  the  enzyme  appears  to  be  of  general  occurrence.  Very 
dilute  solutions  of  formic  aldehyde  inhibit  the  catalysing  action  of  this 
substance.  That  it  is  located  at  the  seat  of  the  photosynthetic  process 
was  proved  by  microscopic  examination  of  Elodea  leaves  in  very  dilute 
hydrogen  peroxide ;  bubbles  of  oxygen  were  given  off  from  the  chloro- 
plasts  only. 

With  the  object  of  rendering  possible  the  detection  of  formaldehyde 
by  destroying  the  agent  which  so  rapidly  effects  its  condensation  under 
ordinary  conditions,  green  sprigs  of  Elodea  were  immersed  in  boiling 
water  for  thirty  seconds  to  kill  the  protoplasm  and  destroy  the  enzymes, 
and  were  then  placed  in  water  saturated  with  carbon  dioxide  and 
exposed  to  sunlight.  The  green  colour  disappeared  in  a  few  hours  and 
the  bleached  twigs  gave  the  aldehyde  reaction  with  Schiff’s  reagent. 
This  experiment  was  reprated  on  a  larger  scale  with  the  green  parts  of 
two  other  plants ;  the  bleached  leaves  were  subjected  to  steam  distilla¬ 
tion  and  the  presence  of  formaldehyde  in  the  filtrate  conclusively  proved 
by  the  methyleneaniline  and  tetrabromohexamethylenetetramine  tests. 
In  order  to  determine  whether  the  condensation  of  formaldehyde  is 
effected  by  an  enzyme  or  by  the  living  protoplasm,  the  latter  was 
killed  by  exposure  to  chloroform  vapour ;  in  the  leaves  so  treated 
formaldehyde  could  readily  be  detected  after  exposure  to  sunlight  under 
the  usual  conditions — -a  result  which  shows  that  the  living  protoplasm 
is  the  condensing  agent. 
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The  authors  account  for  the  above  observations  as  follows  :  in  the  ex¬ 
periment  in  which  both  protoplasm  and  enzymes  were  initially  destroyed, 
the  accumulating  peroxide  bleaches  the  chlorophyll  and  the  process  is 
thus  brought  to  a  standstill  ;  by  this  time  an  equivalent  amount  of 
formaldehyde  has  been  produced  and  can  readily  be  detected.  When 
tbe  protoplasm  is  killed,  but  not  the  enzymes,  the  formaldehyde  poisons 
the  latter  with  the  result  that  the  accumulating  hydrogen  peroxide 
bleaches  the  chlorophyll  and  prevents  further  action.  G.  S. 

Consumption  of  Nutrients  by  Parent  Beets  and  Seedlings. 

Karl  Andrlik,  Vladimir  Stanek,  and  J.  Urban  (Zeit.  Zuckerind. 
Bohm.,  1906,  30,  165 — 173). — The  supply  of  nutritive  substances  in 
sugar-beet  roots  at  the  end  of  the  first  year  of  growth  amounts  to  only 
8 — 10  per  cent,  of  the  amount  required  for  the  second  year.  The 
amount  consumed  by  seed  roots,  whether  seedlings  or  parent  roots,  will 
vary  according  to  the  soil  and  the  amount  of  seed  produced.  Small 
seedlings  require  less  nutritive  matter  than  large  ones  for  producing 
the  same  amount  of  seed.  N.  H.  J.  M. 

Root-sap  Acidity.  Walter  F.  Sutherst  ( Chem .  News,  1906,  93, 
131 — 132). — The  yield  of  wheat  grown  in  soil  containing  chalk 
diminished  as  the  percentage  of  chalk  increased.  The  length  of  the  roots 
and  the  relation  of  roots  to  shoots  increased,  the  acidity  of  the  root-sap 
diminished  slightly,  and  the  percentage  of  ash  in  the  dry  matter 
diminished  considerably  with  increased  amounts  of  chalk  in  the  soil. 

N.  H.  J.  M. 

Apple  Marc.  Willard  D.  Bigelow  and  Herbert  C.  Gore  (J. 
Amer.  Chem.  Soc.,  1906,  28,  200 — 207). — When  apple  marc  is 
fractionally  extracted  with  boiling  water,  it  yields  products  amounting 
to  40  per  cent,  of  its  weight,  including  a  single  carbohydrate  complex, 
a  galacto-araban,  which  is  gradually  rendered  soluble  during  the  boil¬ 
ing  and  appears  in  all  the  fractions.  The  various  fractions  were 
analysed  separately.  On  evaporating  the  aqueous  extract,  a  residue  is 
obtained  which  forms  nearly  transparent  leaflets,  has  a  slightly  acid  taste, 
dissolves  in  water  to  form  a  viscid,  cloudy  liquid,  and  is  precipitated  by 
alcohol  as  a  jelly.  From  the  analysis  of  the  extracts  and  the  residue, 
the  dry  apple  marc  was  found  to  have  the  following  composition  : 
pentosans,  24’51  per  cent. ;  extracted  pentosans  (in  hot  water  extracts), 
15‘50;  extracted  galactans  (in  hot  water  extracts),  12'96  ;  cellulose, 
40T9  (containing  5 '51  per  cent,  of  pentosans)  ;  crude  fibre,  30'90 
(containing  2'92  percent,  of  pentosans);  reducing  sugar,  U67 ;  pro- 
teids,  3  43  ;  ethereal  extract,  074  ;  and  ash,  0'95  per  cent. 

If  the  must  of  apples  is  treated  with  several  times  its  volume  of 
alcohol,  an  opaque,  yellowish-brown,  gelatinous  precipitate  is  produced 
in  which  the  ratio  of  galactans  to  pentosans  is  much  higher  than  in 
the  aqueous  extract  of  apple  marc. 

By  adding  alcohol  to  “  second  pressing  ”  cider,  a  product  is  obtained 
which  has  an  acid  taste,  forms  opalescent  solutions,  and  in  which  the 
ratio  of  galactans  to  pentosans  is  1‘4,  whilst  the  ratios  in  the  cases  of 
the  extract  of  apple  marc  and  the  precipitate  from  the  must  are  about 
0  8  and  18  respectively.  E.  G. 
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Cyanogenetic  Beans  of  Phaseolus  lunatus.  L.  Guignard 
( Gompt .  rend.,  1906,  142,  545 — 553.  Compare  Dunstan  and  Henry, 
Abstr.,  1904,  ii,  71  ;  Bull.  Imp.  Inst.,  1905,  3,  373;  Robertson  and 
Wynne,  this  vol.,  ii,  112). — The  amount  of  hydrocyanic  acid  obtainable 
from  the  ground  beans  was  determined  by  macerating  in  water  at  30° 
for  twenty -four  hours,  distilling,  and  titrating  the  distillate  with  silver 
nitrate  solution.  Java  beans  yielded  from  0-052  to  0'102  per  cent., 
Burmah  beans  from  0‘006  to  0‘015  per  cent.,  Madagascar  beans  from 
0-008  to  0‘027  per  cent.,  and  three  varieties,  cultivated  in  Provence, 
from  “  traces  ”  to  0‘00S  per  cent.  These  results  differ  from  those  of 
previous  investigators  in  that  white  cultivated  beans  of  P.  lunatus  are 
now  shown  to  yield  minute  quantities  [“  traces”  to  0-008  per  cent.]  of 
hydrocyanic  acid,  and  that  the  white  beans,  which  occur  rather  sparsely 
in  Java  beans,  yield  as  much  hydrocyanic  acid  as  the  coloured  varieties. 
Attention  is  directed  to  the  fact  that  the  beans  remain  poisonous  even 
after  boiling,  since  this  process  merely  destroys  the  enzyme  and  not  the 
cyanogenetic  glucoside.  T.  A.  H. 

Fruits  of  Sapindus  Rarak.  O.  May  ( Arch .  Pharm.,  1906,  244, 
25 — 35). — A  morphological  description  of  the  seeds  is  first  given. 

The  saponin  was  isolated  from  the  powdered  husks  by  neutralising 
the  free  phosphoric  acid  they  contain  with  magnesium  oxide,  extracting 
with  hot  90  per  cent,  alcohol,  removing  resinous  impurities  from  the 
alcoholic  extract  by  shaking  it  with  light  petroleum,  precipitating  the 
saponin  with  ether,  dissolving  it  in  alcohol,  boiling  the  solution  for  a 
considerable  time  with  neutral  lead  hydroxide,  and  precipitating 
fractionally  with  ether.  Methyl  alcohol  dissolves  4-6  per  cent,  of  it ; 
ethyl  alcohol,  1*75  (96  per  cent,  alcohcd,  2‘85) ;  amyl  alcohol  of  sp.  gr. 
082,  02  ;  acetone  of  sp.  gr.  0798,  0*17  percent.  The  limit  of  its 
haemolytic  action,  as  measured  by  the  strength  of  the  solution  which  will 
just  completely  clear  a  1  per  cent,  solution  of  blood,  is  1  : 15,000  for 
dog’s  blood,  1  : 12,000  for  rabbit’s  blood.  It  is  amorphous,  and  has  the 
formula  C24H42015  (molecular  weight  determined).  It  forms  an 
amorphous  acetyl  derivative,  C24H33015Ac9.  When  it  is  heated  with 
5  per  cent,  hydrochloric  or  sulphuric  acid,  one  molecule  of  it  yields 
one  molecule  each  of  sapogenin,  C12H18Og  (molecular  weight  determined), 
pentose,  and  hexose ;  the  osazones  of  the  latter  two,  separated  by 
fractional  crystallisation,  melted  at  160°  and  196°. 

The  husks  yielded  1 3*5  per  cent,  of  saponin  and  2 ‘3  per  cent,  of  ash 
containing  22  •  2  per  cent,  of  phosphoric  acid. 

The  embryo,  freed  from  husk,  yielded  26"2  percent,  of  a  yellow,  non¬ 
drying  oil  of  sp.  gr.  0-911  at  15°,  acid  number  5'3,  saponification 
number  170-2,  iodine  number  65*1,  Reichert-Meissl  number  0’7,  and 
Hehner  number  804 .  The  fatty  acids  insoluble  in  water  which  were 
obtained  from  the  oil  consisted  of  oleic  acid  80,  palmitic  acid  16,  and 
stearic  acid  4  per  cent.  C.  F.  B. 

Buckwheat.  Emil  Haselhoff  ( Landw .  Versuchs-Stat.,  1906,  63, 
375 — 406). — Statistics  relating  to  the  production  of  buckwheat  in 
different  countries,  its  cultivation,  chemical  composition,  and  food 
value.  N.  H.  J.  M. 
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Amount  of  Combined  Nitrogen  in  Rain  and  Dew.  John  W. 
Leather  (Ann.  Rep.  Imp.  Dept.  Agr.  for  the  year  1904-5,  55 — 57). — 
The  rain-water  collected  at  Dehra  Dun  and  Cawnpore  during  twelve 
months  contained  the  following  amounts  of  nitrogen  as  ammonia  and 
nitrates.  The  date  is  not  given. 

Nitrogen  per  million  Nitrogen  per  acre  (lb.) 

Rainfall,  - - ' - „ - A - 

inches.  as  NH».  as  N203.  as  NI13.  as  N205.  Total. 

Dehra  Dun  .  87*45  0*110  0*070  2*178  1*391  3*569 

Cawnpore .  ...  49*36  0*222  0*069  2*482  0*768  3*250 

The  percentages  of  ammonia  nitrogen  and  niti'ic  nitrogen  in  the 
total  nitrogen  were  610  and  39*0  in  the  rain  collected  at  Dehra  Dun, 
and  76*4  and  23*6  at  Cawnpore.  In  dew,  the  nitric  nitrogen  was 
generally  equal  to,  and  sometimes  exceeded,  the  nitrogen  as  ammonia. 

N.  H.  J.  M. 

[Amount  of  Nitrogen  as  Ammonia  and  Nitrates  in  Rain¬ 
water  collected  at  Pretoria.]  Herbert  Ingle  (Transvaal  Agric.  J., 
1905,  4,  104—105). — Determinations  of  ammonia  and  nitrates  and 
nitrites  were  made  in  weekly  samples  of  the  rain-water  collected  at 
Pretoria  from  July  1,  1904,  to  June  30,  1905.  The  results  for  the 
whole  year  are  as  follows  : 

Nitrogen  per  million  Nitrogen  per  acre  (lb.)  Percentage  of  total  N. 

Rainfall,  - - ' - •  . - - '* - >. ; 

inches.  as  NH3.  as  N205.  as  NHa.  as  N205.  Total,  as  NH:J.  as  N.205. 

24*31  1*194  0*196  6*587  1*083  7*670  85*9  14*1 

The  nitrogen  as  ammonia  varied  from  0*32  (week  ending  March  18) 
to  45*0  (week  ending  Aug.  27)  per  million,  the  rainfall  being  70*36 
mm.  and  1*06  mm.  respectively.  The  nitrogen  as  nitrates  varied  from 
0*03  to  3*75  per  million  (rainfall  10*08  and  0*38  mm.). 

Nearly  the  whole  of  the  nitrogen  in  the  rain  is  brought  down  during 
the  growing  season.  N.  H.  J.  M. 

Use  of  Metallic  Copper  for  the  Purification  of  Drinking 
Water.  Henry  Kraemer  ( Amer .  J.Pharm .,  1906,  78,  140 — 144). — 
Further  experiments  prove  that  Bacillus  coli  and  B.  typhosus  are 
completely  destroyed  by  placing  clean  copper  foil  in  the  water  con¬ 
taining  them  (compare  Abstr.,  1905,  ii,  108).  From  personal  experience, 
the  author  concludes  that  water  thus  treated  has  no  toxic  effects  on 
man.  There  being  a  number  of  factors  which  tend  to  eliminate  the 
copper  in  solution,  it  is  hardly  likely  that  water  from  a  reservoir  would 
contain  any  copper  by  the  time  it  reached  the  consumer,  provided  that 
the  treatment  at  the  reservoir  were  in  competent  hands.  W.  P.  S. 

Copper  Salts  in  Irrigating  Waters.  W.  W.  Skinner  (J.  Amer. 
Ghem.  Roc. ,  1906,  28,  361 — 368). — A  study  has  been  made  of  the 
effect  produced  on  vegetation  by  copper  salts,  which  are  frequently 
carried  in  the  waste  products  from  the  mining  and  working  of  copper 
ores  into  water  supplies  used  for  irrigation.  It  has  been  found  that 
copper  is  injurious  to  plants  even  when  the  soil  contains  comparatively 
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large  quantities  of  bicarbonate  of  calcium  or  magnesium.  When  a 
dilute  solution  of  copper  sulphate  is  added  gradually  to  a  solution  con¬ 
taining  L1075  grams  of  calcium  hydrogen  carbonate  per  litre  and  the 
solution  is  left  for  forty-eight  hours,  the  clear  liquid  contains  0'2071 
gram  of  copper  per  litre.  A  saturated  solution  of  sodium  hydrogen 
carbonate  is  capable  of  dissolving  953  parts  of  copper  per  million.  A 
solution  of  sodium  carbonate  equivalent  to  a  soil  containing  005  per 
cent,  of  sodium  carbonate  is  capable  of  holding  l-70  grams,  and  a 
solution  equivalent  to  a  soil  containing  0025  per  cent,  of  sodium 
carbonate  is  capable  of  holding  0'40  gram  of  copper  per  million.  The 
injurious  effect  of  soluble  copper  salts  on  plants  even  when  the  soil 
contains  large  amounts  of  carbonates  or  bicarbonates  is  thus  accounted 
for.  E.  G. 

Some  New  Properties  of  Soils.  Josef  Konig,  J.  Hasen- 
baumer,  and  C.  Coppenrath  ( Landw .  Versuchs-Stal.,  1906,  63, 

471 — 478). — With  the  view  of  obtaining  a  method  for  determining 
the  available  constituents  of  soils,  attempts  were  made  (ibid.,  1905, 
61,  371)  to  destroy  the  colloidal  condition  of  the  soil  by  heating  at 
about  200°.  Better  results  have  now  been  obtained  by  heating  the 
soil  (250  grams)  in  a  linen  bag  suspended  in  a  copper  vessel  containing 
3  to  4  litres  of  water  for  three  hours  under  a  pressure  of  4  atmospheres. 
The  solution  is  then  evaporated  down,  filtered,  and  evaporated  to  dry¬ 
ness  and  its  different  constituents  determined.  Analyses  of  six  soils 
by  this  method  are  given.  It  remains  to  be  determined  at  what 
pressure  the  greatest  amounts  of  mineral  matters  are  dissolved  and 
their  relation  to  the  amounts  utilised  by  plants. 

The  power  which  soils  have  of  liberating  oxygen  from  hydrogen 
peroxide  is  greatly  reduced  by  heating  in  steam  under  three  atmo¬ 
spheres’  pressure  ;  treatment  with  mercuric  chloride,  chloroform,  and 
iodine  had  the  same  effect;  whilst  after  treatment  with  hydrogen 
cyanide  or  boiling  hydrochloric  acid  the  soil  only  liberated  traces  of 
oxygen  if  any.  Sea  sand  acted  very  slightly,  and  kaolin  and  albite 
only  liberated  traces  of  oxygen.  The  amounts  of  oxygen  liberated 
by  different  soils  are  proportional  to  the  intensity  of  the  colour  they 
produce  with  y>phenylenediamine,  so  that  the  properties  referred  to 
must  be  mainly  due  to  catalases,  and  in  a  less  degree  to  inorganic 
colloids. 

A  method  is  described  for  the  preparation  of  membranes  for 
experiments  on  the  osmotic  pressure  of  soils.  N.  H.  J.  M. 

Loss  of  Nitrogen  in  Soil  Manured  with  Sodium  Nitrate. 

Julius  Stoklasa,  Johann  Jeli'nek,  and  Adolf  Ernest  (Zeit.  Zuclcer- 
ind.  Bohm.,  1906,  30,  223 — 233). — The  results  of  experiments  with 
Bohemian  sugar-beet  soils  showed  that  the  organic  matter  present  is 
not  suitable  as  a  source  of  carbon  for  denitrifying  microbes,  and  that 
nitrates  are  not  reduced  to  nitrogen  to  any  appreciable  extent. 

Loss  of  nitrogen  cannot  occur  when  soils  are  well  aerated  by 
mechanical  operations ;  reduction  of  nitrate  to  nitrite  may,  however, 
occur.  N.  H.  J.  M. 
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Spontaneous  Formation  of  Dicyanodiamide  in  Manures 
containing  Calcium  Cyanamide.  Renato  Perotti  (Alti  R.  Accad, 
Lincei,  1906,  [v],  15,  i,  48 — 53.  Compare  Abstr.,  1905,  ii,  870). — 
When  manures  containing  calcium  cyanamide  are  kept,  the  amount  of 
the  latter  present  gradually  diminishes  to  nearly  zero,  the  nitrogen- 
content  at  the  same  time  undergoing  only  a  slight  decrease.  The 
author  shows  that  this  is  due  to  the  spontaneous  change  of  the 
calcium  cyanamide  into  dicyanodiamide.  T.  H.  P. 

Action  of  Calcium  and  Magnesium  in  Burnt  Lime,  Marl, 
and  Limestone  Meal  on  the  Assimilation  of  Mineral  Sub¬ 
stances  by  Different  Crops.  Richard  Ulbricht  ( Landw .  Versuchs- 
Stat.,  1906,  63,  321 — 374).— An  account  of  experiments  made  in 
1896  to  1903  with  various  plants  grown  in  cylinders. 

Application  of  lime  resulted  in  a  slightly  diminished  assimilation 
of  nitrogen  and  phosphoric  acid  in  the  case  of  lupins,  vetches,  and 
serradella,  whilst  the  potassium  was  increased  in  lupins  and  serradella, 
but  not  in  vetches.  The  magnesia  in  all  three  plants  was  considerably 
increased  by  manuring  with  calcium  and  magnesium  carbonates,  and 
was  distinctly  increased  even  by  burnt  Carrara  marble,  which  contains 
only  small  amounts  of  magnesium.  N.  H.  J.  M. 
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Modification  of  the  Orsat  Apparatus.  Louis  de  Saint 
Martin  [Ann.  Chim.  anal.,  1906,  11,  96 — 98). — The  apparatus  is 
connected  with  a  manometer,  thus  enabling  the  operator  to  read  off 
the  volume  of  the  gas  before  and  after  treatment  with  absorbents  at 
the  ordinary  pressure.  L.  de  K. 

New  Apparatus.  [Potash  Bulbs.  Porcelain-lined  Bomb. 
Electrolytic  Apparatus.]  Salomon  F.  Acree  (Amer.  Chem.  J., 
1906,  35,  309—316). — A  new  form  of  alkali  apparatus  is  described, 
consisting  of  a  cylindrical  vessel  containing  two  large  glass  bulbs 
through  which  the  gas  circulates  and  then  passes  away  through  a  small 
calcium  chloride  tube.  Both  the  bulbs  and  the  outer  vessel  are  filled 
with  glass  wool  which  is  moistened  with  potassium  hydroxide  solution, 
and  thus  presents  a  large  absorptive  surface.  With  this  apparatus, 
combustions  ran  be  conducted  very  rapidly  without  risk  of  any  of  the 
carbon  dioxide  escaping  absorption. 

A  porcelain-lined  bomb  is  described  which  is  very  useful  for  storing 
small  quantities  of  gases,  such  as  sulphur  dioxide  or  ammonia,  which 
are  liquid  only  under  pressure  or  at  low  temperatures,  and  is  also 
serviceable  in  place  of  sealed  tubes. 

An  apparatus  has  been  devised  for  effecting  rapid  precipitation  in 
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electrolytic  analysis.  It  consists  essentially  of  a  beaker  in  which  are 
suspended  a  platinum  gauze  electrode  and  a  rotating  electrode  of  heavy 
platinum  foil.  The  rotating  electrode  forces  all  the  solution  to  be 
electrolysed  into  contact  with  the  gauze  as  often  as  desired,  and  thus 
ensures  the  rapid  precipitation  of  the  metal. 

All  these  pieces  of  apparatus  are  fully  described  with  the  aid  of 
diagrams.  E.  (4. 

Percolator  for  Use  in  Assaying  Drugs.  Frank  R.  Eldred 
{J.  Amer.  Chem.  Soc.,  1906,  28,  187 — 188). — A  cylindrical  form  of 
separating  funnel  about  30  cm.  in  length  and  of  100  c.c.  capacity. 
The  top  is  funnel-shaped  and  fitted  with  a  stopper.  After  inserting 
the  usual  plug  of  cotton,  the  substance  and  solvent  are  introduced,  and 
the  whole  is  well  shaken.  During  the  maceration  the  stopper  is  kept 
in  place  by  a  spring  clip.  ’When  starting  the  percolation,  the  stopper 
is  washed  with  the  solvent,  and  then  placed  in  a  slightly  inclined 
position  so  as  to  prevent  undue  evaporation  of  the  solvent. 

L.  de  K. 

Convenient  Preparation  of  Chloric  Acid  and  its  Application 
in  Analysis,  especially  in  the  Estimation  of  Tin  in  Bronze 
and  Brass.  V.  Bernard  (Ann.  Chim.  anal.,  1906,  11,  81). — Eight 
hundred  grams  of  pure  barium  chlorate  are  dissolved  in  1700  c.c.  of 
hot  water.  When  cold,  243  grams  of  sulphuric  acid,  previously  diluted 
with  water  to  about  2000  c.c.,  are  slowly  added,  and  the  clear  liquid  is 
afterwards  poured  off  from  the  barium  sulphate  deposited. 

In  combination  with  hydrochloric  acid,  this  reagent  is  preferable  to 
potassium  chlorate  in  the  oxidation  of  numerous  substances.  It  is 
particularly  recommended  for  dissolving  tin  sulphide  when  the  metal 
has  to  be  determined  finally  by  electrolysis.  L.  de  K. 

Estimation  of  Sulphur  in  Pyrites.  Fritz  Raschig  ( Zeit .  angew. 
Chem.,  1906,  19,  331 — 334). — The  author  recommends  his  “benzidine 
process”  (Abstr.,  1903,  ii,  572,  691)  for  the  estimation  of  sulphur  in 
iron  pyrites. 

0'8  gram  of  the  finely-powdered  sample  is  boiled  with  5  c.c.  of  fum¬ 
ing  nitric  acid  until  perfectly  decomposed  and  then  diluted  with  water 
to  100  c.c.  Twenty  c.c.  of  the  solution  are  mixed  with  10  c.c.  of  a 
1  per  cent,  solution  of  hydroxylamine  hydrochloride,  and  then  with 
500  c.c.  of  the  benzidine  reagent.  After  fifteen  minutes,  the  benzidine 
sulphate  is  collected,  washed,  and  titrated  with  iV/10  sodium  hydroxide 
as  usual.  L.  de  K. 

Estimation  of  Sulphurous  Acid  in  Flesh.  Curt  Mentzel 
(Zeit.  Nahr.  Genussm.,  1906,  11,  320 — 324). — Nine  samples  of  minced 
beef  examined  by  the  author  yielded,  when  distilled  with  phosphoric 
acid  in  a  current  of  carbon  dioxide,  from  0’0014  to  0-0021  per  cent,  of 
sulphur  dioxide.  The  addition  of  10  per  cent,  of  onions  increased  the 
yield  of  sulphur  dioxide  by  0-0006  per  cent.,  and  minced  onions  them¬ 
selves  gave  only  0'0058  per  cent,  of  sulphur  dioxide.  The  author 
concludes  that  samples  giving  more  than  0  004  per  cent,  of  sulphur 
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dioxide,  or  more  than  0  005  per  cent,  in  the  cases  where  onions  are 
present,  should  be  considered  as  containing  added  sulphite. 

W.  P.  S. 

Estimation  of  [Combined]  Sulphuric  Acid  in  Drinking- 
Water.  Fritz  Raschig  (Zeit.  angew.  Chem.,  1906,  19,  334). — 
0-5 — 5  litres  of  water  are  mixed  with  one-twentieth  part  of  the 
author’s  benzidine  reagent  (Abstr.,  1903,  ii,  691)  and  allowed  to 
remain  for  fifteen  minutes.  Should  the  sample  be  ferruginous,  1 — 2  c.c. 
of  hydroxylamine  solution  are  added  first.  The  precipitated  benzidine 
sulphate  is  treated  as  directed  previously.  On  account  of  the  slight 
solubility  of  the  compound,  an  allowance  should  be  made  of  1*5  mg. 
of  sulphur  trioxide  per  litre.  L.  de  K. 

Phosphorus  and  the  Sulphides  of  Phosphorus.  A.  Siemens 
(Chem.  Zeit.,  1906,  30,  263 — 264  and  271 — -272). — Attention  is  drawn 
to  the  fact  that  no  satisfactory  methods  are  known  for  detecting  the 
presence  of  free  yellow  phosphorus  in  phosphorus  preparations,  more 
especially  in  those  containing  sulphur.  P.  H. 

Estimation  of  Minute  Quantities  of  Arsenic  [in  Sulphuric 
Acid].  H.  B.  Bishop  (J.  Amer.  Chem.  Soc.,  1906,  28,  178 — 185). — 
Two  hundred  and  fifty  c.c.  of  sulphuric  acid  are  heated  to  the  boiling 
point  in  a  distilling  flask,  and  a  mixture  of  hydrochloric  and  sulphurous 
acids  is  introduced  through  a  capillary  tube  at  the  rate  of  50 — 75  c.c. 
per  hour.  The  escaping  vapours  are  condensed  in  water,  the  solution 
is  oxidised  with  potassium  chlorate,  concentrated  on  the  water-bath  to 
5 — 10  c.c.,  and  then  at  once  tested  in  a  small  Marsh  apparatus. 

The  process  may  also  be  applied  to  foods,  ifcc.  Ten  grams  of  tho 
dried  material  are  heated  with  250  c.c.  of  pure  sulphuric  acid,  and  the 
resulting  liquid  is  treated  as  above.  L.  de  K. 

Arsenic  in  “  Pure  Glycerins.”  J.  Galimard  and  E.  Verdier 
(J.  Pharm.  Chim.,  1906,  [vi],  23,  183 — 184). — “Pure  glycerin” 
of  commerce  frequently  contains  an  arsenical  compound  [glyceryl 
arsenite  1],  which  cannot  be  detected  by  the  application  of  the  Marsh 
test  to  the  crude  material.  In  such  a  case  a  sample  of  the  glycerol  is 
diluted  with  twice  its  volume  of  distilled  water,  previously  acidified 
with  dilute  [1  per  cent.]  sulphuric  acid,  and  the  mixture  is  boiled  for 
six  hours  in  a  reflux  apparatus.  The  liquid  can  then  be  used  for  the 
Marsh  test.  T.  A.  H. 

Simplified  Method  of  Elementary  Analysis  for  Technical 
Purposes.  Max  Dennstedt  (Zeit.  angeiv.  Chem.,  1906,  19,  517 — 520. 
Compare  this  vol.,  ii,  51). — The  author  has  given  up  the  use  of 
platinised  quartz  as  contact  substance,  replacing  it  either  by  a  coil  of 
platinum  foil  or  wire,  or  still  better  by  a  strip  of  platinum  foil,  at  one 
end  of  which  other  strips  are  fixed  radially,  so  that  it  has  a  sort  of 
star-shaped  section,  and  will  just  pass  into  the  combustion  tube. 

L.  DE  K. 
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Assay  of  [Potash]  Saltpetre.  R.  Bensemann  (Zeit.  angew.  Chem., 
1906,  19,  471 — 473) — The  oxalic  acid  process  for  the  assay  of  Chili- 
saltpetre  (Abstr.,  1905,  ii,  481,  555)  may  also  be  used  for  the  assay  of 
ordinary  saltpetre,  but  in  this  case  it  is  necessary  to  use  twice  the 
amount  of  oxalic  acid.  It  is,  however,  more  convenient  to  convert  the 
nitrate  into  chloride  by  repeated  evaporation  with  hydrochloric  acid 
and  then  to  allow  for  pre-existing  chlorine  compounds.  L.  de  K. 

Gravimetric  Estimation  of  Calcium.  Otto  Brunck  (Zeit.  anal. 
Chem.,  1906,  45,  77 — 87). — A  criticism  of  the  various  methods  for  the 
estimation  of  calcium,  namely,  weighing  as  oxalate,  carbonate,  sulphate, 
or  oxide.  The  weighing  as  oxalate  or  oxide  is  not  to  be  recommended. 

A  new  process  is  given.  The  ignited  oxalate  is  treated  with  a  slight 
excess  of  hydrofluoric  acid,  the  excess  is  carefully  evaporated,  and  the 
residue  heated  to  redness  for  five  minutes.  It  consists  of  calcium 
fluoride,  which  is  a  very  fit  form  for  weighing  the  metal,  as  it  suffers 
no  loss  on  prolonged  heating  and  also  is  not  at  all  hygroscopic. 

L.  de  K. 

Co-operative  Analysis  of  an  Argillaceous  Limestone. 
[William  F.  Hillebrand,  Charles  B.  Dudley,  Clifford  Richardson, 
and  Henry  N.  Stokes]  (J.  Amer.  Chem.  Soc.,  1906,  28,  223—239  ; 
also  compare  Abstr.,  1905,  ii,  197). — Result  of  analysis  of  a  carefully 
prepared  specimen  of  argillaceous  limestone  by  thirty-five  different 
analysts — instructors  and  students.  The  main  constituents  (silica, 
calcium,  &c.)  were  on  the  whole  reported  very  accurately,  but  such 
constituents  as  alumina,  manganese,  alkalis,  and  combined  water 
were  determined  very  unsatisfactorily  as  a  rule.  L.  de  K. 

Schlagdenhaufen’a  Reaction  [Detection  of  Magnesium]. 

Leon  Grimbert  (J.  Pharm.  Chim.,  1906,  [vi],  23,  237 — 239). — The 
solution  of  sodium  hypoiodite  employed  by  Schlagdenhaufen  as  a  test 
for  magnesium  is  unstable  and  not  very  sensitive.  The  author  sug¬ 
gests  instead  the  addition  of  a  few  c.c.  of  a  10  per  cent,  solution  of 
potassium  iodide  to  the  liquid  under  examination,  followed  by  one  or 
two  drops  of  sodium  hypochlorite  solution  (Eau  de  Javal),  when,  if 
magnesium  is  present,  a  red  coloration  or  a  brownish-red  precipi¬ 
tate  is  formed.  This  precipitate  may  be  magnesium  hypoiodite ;  when 
washed  with  water,  it  is  converted  into  magnesium  hydroxide.  The 
reaction  is  less  delicate  than  the  precipitation  of  ammonium  magnesium 
phosphate.  Neither  lithium  nor  the  alkaline  earth  metals  gives  a 
similar  reaction.  T.  A.  H. 

Estimation  of  Cadmium.  Henri  Baubigny  ( Com.pt .  rend.,  1906, 
142,  577 — 580). — The  methods  suggested  by  Follenius  (this  Journal, 
1875,  481, 780)  for  avoiding  the  error  t  o  which  the  estimation  of  cadmium 
as  the  sulphide  is  liable,  through  cadmium  sulphide  carrying  down  (1) 
a  small  amount  of  the  original  cadmium  salt  and  (2)  a  small  quantity 
of  free  sulphur,  are  discussed.  It  is  pointed  out  that  cadmium  sulphide 
is  not  reduced  by  organic  matter  (for  example,  carbonised  filter  paper) 
until  heated  with  it  above  500°,  and  consequently  when  the  precipi- 
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tated  sulphide  contains  no  volatile  or  readily  decomposed  cadmium 
salt,  it  may  with  advantage  be  converted  into  the  sulphate  by  the  usual 
process  and  weighed  as  such.  The  results  of  a  series  of  determinations 
quoted  in  the  original  indicate  that  this  method  is  trustworthy. 

T.  A.  H. 

Iodometric  Estimation  of  Copper.  Paul  Gerlinger  {Zeit. 
angew.  Chem.,  1906,  19,  520 — 522). — The  well-known  iodometric 
estimation  of  copper  in  acetic  acid  solution  suffers  from  the  defect  that 
the  end  reaction  is  somewhat  obscure.  According  to  the  author,  this 
may  be  remedied  by  adding  to  the  solution,  which  should  not  exceed 
20  c.c.,  so  much  solid  potassium  iodide  that  the  cuprous  iodide  is  com¬ 
pletely  redissolved.  The  liquid  is  then  titrated  with  thiosulphate  as 
usual.  L.  de  K. 

Assay  of  Mercury  Ores.  George  T.  Holloway  ( Analyst ,  1906, 
31,  66 — 71). — The  finely-powdered  ore  is  mixed  in  a  porcelain  crucible 
with  about  1 0  grams  of  60-mesh  iron  filings,  and  the  mixture  covered 
with  about  5  grams  of  30-mesh  filings.  Two  grams  of  the  ore  may  be 
taken  for  the  assay  if  less  than  1  per  cent,  of  mercury  is  present, 
1  gram  if  the  ore  contains  between  1  and  2  per  cent,  of  mercury,  and 
so  on.  The  crucible  is  placed  on  a  piece  of  tin-plate,  cut  so  as  to 
localise  the  heat  round  the  crucible  bottom.  A  piece  of  perfectly  flat, 
annealed  silver-foil,  weighing  from  2  to  6  grams,  is  placed  over  the 
crucible,  and  a  second  piece  of  foil  slightly  larger  than  the  first  is 
placed  on  it.  Above  the  second  cover  and  resting  on  it  is  placed  a 
round  copper  vessel  having  a  flat  bottom  and  provided  with  inlet  and 
outlet  tubes,  through  which  a  supply  of  water  is  passed  to  keep  the 
covers  cool.  The  crucible  is  now  heated  by  means  of  a  small  flame  for 
about  twenty  minutes,  care  being  taken  that  only  the  bottom  of  the 
crucible  becomes  red  hot.  After  fifteen  minutes’  further  cooling,  the 
foil  on  which  the  mercury  has  collected  is  removed,  carefully  dried,  and 
weighed.  Tarry  substances,  if  present,  may  be  washed  off  the  foil  with 
a  little  alcohol.  A  weight  may  be  placed  on  the  cooling  apparatus  to 
ensure  contact  of  the  foil  with  the  crucible  top  all  the  way  round. 

W.  P.  S. 

[Qualitative]  Separation  of  Metals  of  the  Ammonium  Sul¬ 
phide  Group.  Werner  Daitz  ( Zeit .  anal.  Chem.,  1906,  45,  92 — 95). 
— A  somewhat  adverse  criticism  of  the  scheme  proposed  by  Boetticher 
(Abstr.,  1904,  ii,  293).  L.  de  K. 

Behaviour  of  Ferric  Chloride  in  the  Zinc  “  Reductor.”  D.  L. 

Randall  {Zeit.  anorg.  Chem.,  1906,  48,  389 — 392). — The  “reductor” 
consists  essentially  of  a  column  of  amalgamated  zinc,  and  is  employed 
in  iron  analysis  for  the  rapid  reduction  of  ferric  to  ferrous  salts,  the 
latter  being  subsequently  titrated  with  permanganate.  It  is  usually 
assumed  that  the  method  can  only  be  used  for  the  reduction  of  ferric 
sulphate,  but  the  author  shows  that  accurate  results  are  also  obtained 
with  the  chloride  if  some  manganous  sulphate  is  added  and  the  solution 
sufficiently  diluted.  A  slight  excess  of  hydrochloric  acid  does  not 
interfere  with  the  accuracy  of  the  method  (compare  Shimer,  Abstr., 
1900,  ii,  50).  G.  S. 
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Diphenylcarbohydrazide  [Diphenylcarbazide]  as  Indicator 
in  the  Titration  of  Iron  with  Dichromate.  Leopold  Brandt 
(Zeit.  anal.  Chem.,  1906,  54,  95 — 99). — A  pi’eliminary  communication. 
The  ferrous  solution,  which  should  contain  0‘2 — 0  7  gram  of  metal 
and  from  60 — 80  c.c.  of  hydrochloric  acid  of  sp.  gr.  LI  2,  is  added  to 
1500  c.c.  of  water  containing  100  c.c.  of  Reinhardt’s  manganese  solu¬ 
tion  [6  kilos,  manganous  sulphate,  33  litres  dilute  sulphuric  acid  (1  :3), 
3  litres  phosphoric  acid  of  sp.  gr.  L7,  water  up  to  60  litres].  Five  c.c. 
of  an  indicator,  prepared  by  dissolving  0- 1  gram  of  diphenylcarbazide 
in  35  c.c.  of  strong  acetic  acid  and  diluting  to  100  c.c.,  are  added,  and 
standard  dichromate  is  run  in  until  the  liquid  turns  violet. 

L.  DE  K. 

Separation  of  Tungsten  and  Tin.  Eduard  Donatii  (Zeit.  angew. 
Chem.,  1906,  19,  473 — 474). — A  reply  to  Angenot  on  the  estimation 
of  tungsten  in  presence  of  tin  (ibid.,  140). 

The  author  prefers  his  own  process.  The  mixed  oxides  are  ignited 
with  zinc  dust  in  a  closed  crucible  for  fifteen  minutes.  When  cold, 
the  mass  is  heated  with  dilute  hydrochloric  acid  (1  :  2)  until  no  more 
hydrogen  is  evolved.  Potassium  chlorate  is  now  carefully  added  until 
the  blue  colour  has  changed  to  pure  yellow.  The  whole  is  diluted 
with,  at  least,  1^  volumes  of  water,  and  after  twenty-four  hours  the 
tungstic  acid  is  collected,  washed  first  with  water  containing  a  little 
nitric  acid,  and  then  with  solution  of  ammonium  nitrate.  It  is,  finally, 
ignited  and  weighed.  The  tin  may  be  recovered  from  the  filtrate  in 
the  usual  manner  as  sulphide.  L.  DE  K. 

Estimation  of  Silver  and  Gold.  Carl  Goldschmidt  (Zeit.  anal. 
Chem.,  1906,  45,  87). — Silver  is  precipitated  quantitatively  when  its 
solutions  are  boiled  with  cobalt  foil.  In  the  same  manner,  gold  may 
be  precipitated  by  nickel  foil.  It  is  interesting  to  notice  that  nickel 
and  cobalt  serve  as  catalysts  for  gold  and  silver.  L.  de  K. 

New  Method  for  the  Estimation  of  Metals  (especially  Gold 
and  Palladium)  by  means  of  Conductivity  Measurements. 
Julius  Donau  (Monatsh.,  1906,  27,  59 — 70). — When  a  dilute  solution 
of  gold  acidified  with  hydrochloric  acid  is  reduced  by  means  of  carbon 
monoxide,  its  electrical  conductivity  increases  considerably.  The 
increase  in  the  conductivity  is  not  exactly  proportional  to  the  quantity 
of  gold  originally  present  in  the  solution,  and  for  a  given  gold  concen¬ 
tration  it  depends  on  the  acidity  of  the  solution.  The  following  rela¬ 
tionship  has  been  deduced  from  a  series  of  measurements.  If  z  denote 
the  number  of  milligrams  of  gold  in  100  c.c.,  x.  10“ 4  the  increase  in  the 
conductivity  of  the  solution  after  reduction,  and  y.  10” 4  the  original 
conductivity,  then  z  =  l'7Qx  -  0’0237a?y  -I-  0’0138a;2  —  O'OOllla:2?/ 
+■  0-000738a;y2.  Small  quantities  of  foreign  substances  have  no  appreci¬ 
able  influence  on  this  relationship. 

Palladium  can  be  estimated  similarly,  and  in  this  case  the  increase 
in  the  conductivity  or  reduction  is  proportional  to  the  concentration  of 
the  palladium,  and  is  almost  independent  of  the  acidity  of  the  solution. 
The  increase  in  the  conductivity  multiplied  by  L21  x  10 ~4  gives  the 
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number  of  milligrams  of  metal  in  100  c.c.  Solutions  containing  as 
little  as  O'OOOS  per  cent,  of  the  metals  can  be  examined  by  the  author’s 
method.  The  mean  error  is  about  1  per  cent.  H.  M.  D. 

Estimation  of  Organic  Matters  in  Water.  Franz  Utz  ( Chem . 
Zeit.,  1906,  30,  299 — 300). — The  water  is  allowed  to  settle  and  then 
filtered  through  a  Neubauer-crucible.  The  filtrate  is  tested  for  oxidis- 
able  matters  as  usual. 

The  suspended  matters  may  be  washed,  dried,  and  weighed  and,  if 
desired,  tested  chemically  and  microscopically.  L.  de  K. 

Use  of  Methyl  Sulphate  in  the  Estimation  of  Tar  Oils  in 
Admixture  with  Resin  Oils  or  Mineral  Oils.  Eduard  Valenta 
{Chem.  Zeit.,  1906,  30,  266 — 267). — An  accurately  measured  quantity 
of  the  tar  oil  is  shaken  in  a  graduated  tube  with  twice  its  volume  of 
methyl  sulphate,  which  dissolves  the  true  tar  oils,  but  leaves  behind 
any  mineral  oil  or  resin  oil,  the  volume  of  which  may  then  be  read  off. 
On  heating  the  solution  with  aqueous  sodium  hydroxide,  the  solvent  is 
decomposed  and  the  tar  oils  are  liberated,  and  may  be  weighed  as  a 
check. 

Should  the  sample  contain  ordinary  fats  or  resin,  it  must  first  undergo 
a  preliminary  treatment  with  alcoholic  alkali. 

On  shaking  fatty  oils  (olive  oil,  almond  oil)  with  methyl  sulphate, 
some  of  the  latter  dissolves  in  the  oil.  When  using  an  equal  volume 
of  solvent,  “pinolin”  and  oil  of  turpentine  dissolve  to  the  extent  of 
about  30  per  cent. ;  “  pinolin  ”  colours  the  solvent  orange.  Moreover, 
“pinolin”  causes  no  rise  in  temperature,  but  with  turpentine  an 
appreciable  elevation  of  temperature  is  noticed.  L.  de  K. 

[The  Bromine  Absorption  of]  Commercial  Oil  of  Turpentine. 

Wilhelm  Yaubel  {Zeit.  offentl.  Chem.,  1906,  12,  107 — 108). — The 
bromine  absorption  of  oil  of  turpentine  is  most  conveniently  estimated 
as  follows :  from  1  to  2  grams  of  the  sample  are  dissolved  in  chloro¬ 
form,  about  100  c.c.  of  water,  5  grams  of  potassium  bromide,  and  10  c.c. 
of  concenti  ated  hydrochloric  acid  are  added,  and  then  a  standardised 
potassium  bromate  solution  is  run  in  until  a  yellow  coloration  is 
obtained.  The  solution  of  the  bromine  in  the  chloroform  enables  the 
end-point  to  be  ascertained  readily.  The  bromine  is  absorbed  rapidly 
by  the  turpentine  at  the  beginning  of  the  titration  and  more  slowly 
afterwards,  a  persistent  coloration  being  obtained  usually  in  the 
chloroform  within  half  an  hour.  Genuine  oils  of  turpentine  have  a 
total  bromine  absorption  (substitution  and  addition)  of  from  220  to 
230,  whilst  the  absorption  of  substitutes  for  this  oil  falls  as  low 
as  16,  especially  of  those  which  do  not  contain  pinene.  W.  P.  S. 

Detection  and  Estimation  of  Nitrotoluene  in  Nitrobenzene 
and  of  Toluene  in  Benzene.  Paul  N.  Raikow  and  Frl.  E. 
Urkewitsch  {Chem.  Zeit.,  1906,  30,  295 — 296). — A  mixture  of  1  c.c. 
of  light  petroleum  (gasolin),  0'5  gram  of  powdered  sodium  hydroxide, 
and  a  small  drop  of  pure  nitrobenzene  remains  coloui’less,  but  with 
nitrotoluene  a  yellowish-brown  coloration  is  obtained.  A  fair  idea  may 
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be  obtained  as  to  the  amount  of  nitrotoluene  in  a  sample  of  commercial 
nitrobenzene  by  comparing  the  colour  with  that  generated  from  a 
mixture  of  known  composition. 

To  apply  the  test  to  benzene  containing  toluene,  this  must  first  be 
nitrated  in  the  usual  manner.  L.  de  K. 

New  Colour  Reaction  of  the  Cholesterols.  D.  Ottolenghi 
(Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i,  44 — 47). — The  author  has  sub¬ 
mitted  a  number  of  cholesterols  and  phytosterols  to  Neuberg  and 
Rauch werger’s  colour  test  (Abstr.,  1905,  ii,  122),  which  consists  in 
treating  an  alcoholic  solution  of  the  substance  first  with  either  rham- 
nose  or  4-methylfurfuraldehyde  and  then  with  concentrated  sulphuric 
acid.  Contrary  to  the  results  of  these  authors,  it  is  found  that  this 
test  does  not  afford  a  means  of  distinguishing  the  cholesterols  from  the 
phytosterols,  the  differences  between  the  colours  obtained  in  the  two 
cases  being  only  small.  It  appears  probable  that,  under  perfectly 
similar  conditions,  identical  results  would  be  obtained  with  the  two 
classes  of  compounds.  T.  H.  P. 

Gravimetric  Estimation  of  Sugar  by  means  of  Pehling’s 
Solution.  W.  Kelhofer  (Zeit.  anal.  Chem.,  1906,  45,  88 — 91). — A 
table  giving  the  weight  of  invert  sugar  corresponding  with  amounts  of 
cuprous  oxide  ranging  from  10  to  485  mg.  The  corresponding  amounts 
of  metallic  copper  are  also  given.  L.  de  K. 

Detection  and  Estimation  of  Trehalose  in  Plants  [Fungi]  by 
means  of  Trehalase.  P.  Harang  (./.  Pharm.  Chim.,  1906,  [vi], 
23,  16 — 20.  Compare  Bourquelot  and  Herissey,  Abstr.,  1905,  ii,  113). 
— Trehalose  is  extracted  from  a  weighed  quantity  of  the  fresh  fungus 
by  comminuting  this  and  macerating  it,  in  successive  poitions  of  boil¬ 
ing  alcohol.  The  greater  part  of  the  solvent  is  distilled  off  from  the 
extract  and  the  syrupy  residue  poured  into  alcohol.  The  decanted 
liquid  is  evaporated  to  dryness  at  the  atmospheric  temperature  under 
reduced  pressure  and  the  residue  dissolved  in  water,  saturated  with 
thymol.  In  one  portion  of  this  liquid,  the  reducing  and  rotatory 
powers  are  determined.  A  second  portion  is  treated  with  trehalase, 
prepared  from  Aspergillus  niger,  and,  after  the  action  of  the  enzyme  has 
ceased,  the  reducing  and  rotatory  powers  are  determined  in  this 
portion.  Comparison  of  the  two  sets  of  data  enables  conclusions  to  be 
drawn  as  to  the  amount  of  trehalose,  if  any,  present.  Clitocybe  nebu- 
laris  was  found  to  contain  9443  grams  of  trehalose  per  kilogram  of 
the  fresh  fungus.  T.  A.  H. 

Lignification.  Otto  Linde  (Arch.  Pharm.,  1906,  244,  57 — 62). — 
Concentrated  sulphuric  acid  diluted  with  half  its  weight  of  water,  or 
concentrated  hydrochloric  acid,  colours  the  wood  of  Coniferce  and  of 
some  other  trees  first  yellow,  finally  green,  the  coloration  being 
removed  by  water ;  other  woods  are  coloured  first  yellow,  finally 
brownish-green. 

Wood  is  coloured  violet  when  it  is  dipped  in  essential  oil  of  myrrh, 
half-dried,  and  then  immersed  in  the  acid. 
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Wood  is  coloured  indigo-blue  by  a  mixture  of  amyl  alcohol  (free 
from  furfuraldehyde)  and  concentrated  sulphuric  acid  which  has  been 
heated  until  evolution  of  gas  begins  and  then  cooled.  The  red  colour 
which  this  mixture  gives  to  filter-paper  is  quite  independent  of  the 
cellulose  ;  it  is  due  to  the  action  of  air  on  the  mixture.  C.  F.  B. 

Estimation  of  the  Carbonyl  Group  in  Aldehydes,  Ketones,, 
&c.  Modification  of  the  Strache  Method.  Watson  Smith,  jun. 
( Chem .  News,  1906,  93,  83 — 84). — In  the  present  modification  of 
Strache’s  method  (compare  Abstr.,  1892,  546,  1530  ;  1893,  ii,  560),  a 
current  of  carbon  dioxide  is  employed  to  drive  the  nitrogen  evolved 
into  a  Schiff  apparatus  for  measurement,  any  absorption  of  carbon 
dioxide  by  the  Fehling  solution  being  prevented  by  a  floating  layer  of 
paraffin,  whilst  the  benzene  liberated  is  removed  by  the  use  of  a 
mixture  of  sulphuric  and  nitric  acids  in  a  bulb-absorption  apparatus 
or  other  means.  D.  A.  L. 

Testing  Formaldehyde  Pastilles.  Ernst  Rust  ( Zeit .  angew. 
Chem.,  1906,  19,  474). — These  pastilles,  much  used  for  disinfecting 
purposes,  should  contain  95—97  per  cent,  of  solid  formaldehyde  (tri- 
oxymethylene),  which  may  be  estimated  by  the  author’s  process  ( ibid.t 
138). 

The  average  weight  of  one  pastille  should  be  about  1  gram.  They 
should  be  entirely  soluble  in  100  c.c.  of  boiling  water,  and  the  solution 
should  be  neutral  to  phenolphthalein.  When  ten  pastilles  are  heated 
in  a  platinum  dish  until  they  take  fire,  they  should  entirely  burn, 
leaving  at  most  about  0T  per  cent,  of  charred  residue.  The  odour  of  the 
combustion  fumes  should  be  noticed.  On  further  heating,  not  more 
than  0'08  per  cent,  of  ash  should  be  left.  L.  de  K. 

Estimation  of  Small  Quantities  of  Benzaldehyde.  Henri 
Herissey  (J.  Pharm.  Chim.,  1906,  [vi],  23,  60 — 65). — The 

author  finds  that  the  precipitation  of  benzaldehyde  as  the  phenyl- 
hydrazone  from  its  saturated  solution  in  water  is  incomplete  in  the 
cold  even  after  twenty-four  hours,  and  the  results  obtained  are  toe 
high  if  the  mixture  is  left  for  several  days  at  the  atmospheric  tempera¬ 
ture.  Good  results  can  be  obtained  by  heating  the  mixture  for 
twenty  minutes  at  100°.  This  process  has  been  successfully  applied 
to  the  estimation  of  the  amounts  of  benzaldehyde  produced  by  the 
action  of  emulsin  on  the  glucosides  amygdalin,  sambunigrin  (Abstr. r 
1905,  i,  912),  and  prulaurasin  (this  vol.,  i,  31).  T.  A.  H. 

Sources  of  Error  in  the  Estimation  of  Acetone  in  Urine. 

L.  Borchardt  ( Beitr .  chem.  Physiol.  Path.,  1906,  8,  62 — 66). — 
Neuberg  has  shown  that  the  estimation  of  phenol  in  the  presence  of 
sugar  leads  to  erroneous  results  owing  to  the  liberation  by  mineral  acids 
from  the  sugar  of  substances  which  unite  with  iodine.  The  esti¬ 
mation  of  acetone  in  urine  depends  on  the  same  principle  as  that  of 
phenol,  and  the  formation  of  substances  of  ketonic  or  aldeliydic  nature 
from  sugar  if  this  is  present  gives  an  unduly  high  result.  Hence  in 
diabetic  urine  the  figures  obtained  are  erroneous.  What  is  the  exact 
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nature  of  the  substance  formed  from  the  sugar  by  the  acid  employed 
is  uncertain.  Exactly  the  same  objection  holds  in  regard  to  Geel- 
muyden’s  method,  in  which  acetic  acid  is  used.  W.  D.  H. 

Assay  of  Commercial  Tartaric  Acid.  P.  Carles  ( Bull .  Roc. 
chim 1906,  [iii],  35,  171 — 174). — Attention  is  directed  to  a  number 
of  details  of  manipulation,  which  are  of  special  importance  in  carrying 
out  the  estimation  of  tartaric  acid  in  commercial  mixed  tartrates  by 
the  methods  recommended  by  Goldenberg,  Geromont  and  Co.  (Abstr., 
1898,  ii,  465,  545).  T.  A.  H. 

Estimation  of  Uric  Acid  in  Birds’  Urine.  Julius  Kossa  (Zeit. 
physiol.  Chem.,  1906,  47,  1 — 4). — In  birds’  urine  the  methods  used  for 
estimating  uric  acid  in  urine  where  it  occurs  in  a  dissolved  condition 
are  obviously  not  available.  Good  results  are  obtained  by  dissolving 
the  urine  in  concentrated  sulphuric  acid  and  precipitating  the  uric 
acid  by  90  per  cent,  alcohol.  W.  D.  EL 

Detection  of  Salicylic  Acid  in  Alimentary  Products.  Felice 
Gorni  (Rev.  intern.  Falsif.,  1906,  19,  16 — 17). — The  presence  of  lactic 
or  tartaric  acid  inhibits  the  colour  reaction  between  salicylic  acid  and 
ferric  chloride.  In  testing  wine,  beer,  or  milk  for  salicylic  acid,  the 
author  recommends  a  mixture  of  equal  parts  of  ether  and  light 
petroleum  as  the  best  solvent  for  the  salicylic  acid.  Lactic  and  tartaric 
acids  are  practically  insoluble  in  this  mixture.  In  cases  where  the 
amount  of  the  latter  acids  greatly  exceeds  the  quantity  of  salicylic 
acid,  the  residue  obtained  on  evaporating  the  solvent  should  be  dis¬ 
solved  in  a  little  water  and  shaken  out  again  with  the  ether-petroleum 
mixture.  W.  P.  S. 

New  [Centrifugal]  Method  for  Estimating  Fat  in  Milk. 
Wendler’s  Method.  Ton  Kuttner  and  Ulrich  (Zeit.  offend.  Chem., 
1906,  12,  41 — 58). — Eleven  c.c.  of  saline  solution  (containing  tartrates, 
sodium  chloride,  and  sodium  hydroxide  in  certain  proportions),  10  c.c. 
of  milk,  and  0'6  c.c.  of  isobutyl  alcohol  are  placed  successively  in  a 
butyrometer  tube,  the  latter  is  closed  with  an  india-rubber  stopper,  its 
contents  mixed,  and  the  tube  then  immersed  in  water  at  a  tempera¬ 
ture  of  45°  for  a  period  of  three  minutes.  After  again  shaking,  the 
tube  and  its  contents  are  subjected  to  centrifugal  action  and  the 
quantity  of  separated  fat  read  off  after  being  once  more  brought  to  a 
temperature  of  45°.  The  results  obtained  agree  well  with  those  yielded 
by  Gerber’s  method  for  the  same  milk,  as  is  shown  by  360  comparative 
estimations.  W.  P.  S. 

Gerber’s  Salt-method  [for  the  Estimation  of  Fat  in  Milk]. 

Carl  Beger  (Milchw.  Zentr.,  1906,  2,  120 — 123). — The  method  is  a 
centrifugal  one,  the  proteids,  &c,,  of  the  milk  being  dissolved  in  a 
saline  solution  and  the  volume  of  the  separated  fat  read  off  in  a  butyro¬ 
meter  tube.  The  saline  solution  is  prepared  by  dissolving  a  certain 
weight  of  a  salt  (prepared  by  the  inventor  •  the  composition  is  not 
given)  in  1  litre  of  water.  Eleven  c.c.  of  this  solution,  10  c.c.  of 
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milk,  and  06  c.c.  of  fsobutyl  alcohol  are  placed  successively  in  a 
butyrometer  tube ;  the  latter  is  closed  by  an  india-rubber  stopper  and 
shaken  for  about  half  a  minute.  The  tube  is  then  immersed  tor  three 
minutes  in  a  water-bath  at  a  temperature  of  45°,  again  shaken,  and 
the  contents  mixed  by  inverting  the  tube  several  times.  The  percentage 
amount  of  fat  is  read  off  at  a  temperature  of  45°  after  the  tube  has 
been  subjected  to  centrifugal  action  for  three  minutes.  The  results 
obtained  agree  well  with  those  yielded  by  Gerber’s  “  acid  ”  method. 

W.  P.  S. 

The  Influence  of  the  Addition  of  Acetic  Acid  or  Alcohol  to 
Milk  in  the  Estimation  of  the  Total  Solids.  Adalbert  Segin 
( Milchw .  Zentr.,  1906,2,  115 — 119). — The  practice  of  adding  acetic 
acid  to  the  weighed-out  portion  of  milk  to  curdle  the  latter  in  order 
to  hasten  the  time  taken  for  the  evaporation  serves  no  useful  purpose. 
In  fact,  the  time  taken  to  dry  the  solids  to  a  constant  weight  is  con¬ 
siderably  lengthened,  and  the  results  obtained  are  about  0’1  to  04 
per  cent,  too  high.  Alcohol  is  also  an  unsuitable  curdling  agent, 
small  quantities  not  coagulating  the  milk  and  larger  quantities  in¬ 
creasing  the  yield  of  dry  solids.  There  is  a  further  objection  to  the 
use  of  alcohol  in  that,  during  the  evaporation,  it  creeps  up  the  sides 
of  the  basin  and  tends  to  cause  loss.  W.  P.  S. 

Quantitative  Separation  of  Choline  and  Betaine.  Vladimir 
Stanek  ( Zeit .  jjhysiol.  Chem.,  1906,  47,  83 — 87.  Compare  this  vol., 
ii,  60). — Betaine  and  choline,  which  often  occur  together  in  plants,  both 
yield  periodides,  but  the  betaine  periodide  only  forms  crystals  in  acid 
solutions,  whilst  the  crystals  of  choline  periodide  are  obtained  also  in 
neutral  and  weakly  alkaline  solutions.  The  separation  so  effected  is 
almost  quantitative.  A  large  number  of  other  bases  were  investigated 
and  many  yield  brown  precipitates  on  similar  treatment,  but  betaine, 
choline,  and  neurine  hydrochlorides  are  the  only  ones  that  yield 
crystals.  W.  D.  H. 

Estimation  of  Urea.  Boris  Glassmann  ( Ber .,  1906,  39,  705 — 710). 
— The  author  describes  a  modification  of  the  Liebig-Pfiiiger  method  of 
estimating  urea  in  urine.  An  excess  of  standard  mercuric  nitrate  is 
added  to  the  urine  after  removal  of  sulphates,  phosphates,  and  halogens, 
and  the  mixture  nearly  neutralised  by  sodium  carbonate  ;  the  urea  is 
precipitated,  whilst  the  filtrate  is  acidified  by  nitric  acid  and  the  excess  of 
mercury  in  it  estimated,  according  to  Rupp  and  Krauss’  method  (Abstr., 
1902,  ii,  475),  with  ammonium  thiocyanate,  using  ferric  alum  as  an 
indicator.  For  the  success  of  the  method,  the  following  conditions  are 
necessary.  The  urine  must  contain  traces  only  of  proteids  ;  it  must 
not  be  undergoing  alkaline  fermentation  ;  it  must  contain  neither 
leucine  nor  tyrosine ;  if  alkaline  chlorides,  bromides,  or  iodides  or 
benzoic,  hippuric,  or  salicylic  acids  are  present,  these  substances  must 
first  be  removed ;  the  urine  must  not  be  too  strongly  coloured. 

A.  McK. 
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Assay  of  the  Alkaloids  of  Javanese  Coca.  Anne  W.  K.  de  Jong 
(Rev.  trav.  chvm  ,  1906,  25,  1 — 6.  Compare  Abstr.,  1905,  ii,  778), 
— The  author  states  that  Garsed’s  two  processes  for  the  assay  of  “  crude 
cocaine”  (Abstr.,  1901,  ii,  100)  are  unsatisfactory,  the  first  because  it 
is  not  certain  that  cinnamylcocaine  is  the  only  alkaloid  in  the  crude 
cocaine,  which  is  oxidised  by  potassium  permanganate,  aud  the  second 
because  the  amount  of  bromine  absorbed  by  cinnamic  acid  varies  with 
the  solvent  used.  The  author  proposes  to  make  the  assay  as  follows  : 
a  weighed  quantity  of  the  crude  alkaloid  is  submitted  to  hydrolysis 
by  baryta  water.  The  insoluble  matter  formed  in  this  process  consists 
of  undecomposed  alkaloids,  barium  S-isoatropate,  and  impurities;  the  two 
former  are  dissolved  out  by  dilute  hydrochloric  acid,  and  the  residue 
(impurities)  is  filtered,  dried,  and  weighed.  The  S-isoatropic  acid  is  ex¬ 
tracted  from  the  solution  in  dilute  hydrochloric  acid  with  ether,  dried, 
and  weighed,  and  the  result  used  to  calculate  the  amount  of  S-isoatropyl- 
cocaine  present.  The  “undecomposed  alkaloids”  are  estimated  by 
rendering  the  liquid  alkaline  with  ammonia  and  extracting  with  ether. 

From  the  solution  in  the  excess  of  baryta  water,  the  benzoic,  cin¬ 
namic,  and  e-isoatropic  acids  are  obtained  by  acidifying  with  dilute 
sulphuric  acid  and  extracting  with  ether.  They  are  then  weighed  as 
the  mixed  barium  salts.  From  the  mixed  regenerated  acids,  e-isoatropic 
acid  is  isolated  by  means  of  its  slight  solubility  in  warm  water,  and  is 
dried  and  weighed.  Cinnamic  acid  is  estimated  in  the  filtrate  by 
conversion  into  the  barium  salts,  dissolving  these  in  hydrochloric  acid, 
adding  excess  of  bromine  dissolved  in  carbon  tetrachloride,  and 
determining  the  bromine  remaining  uncombined  after  twenty-four 
hours.  Benzoic  acid  is  estimated  by  difference. 

The  excess  of  sulphuric  acid  added  to  the  original  solution  is  removed 
by  adding  baryta  water,  and  the  resulting  excess  of  baryta  by  carbon 
dioxide.  The  filtrate  is  then  concentrated  and  acidified  with  hydro¬ 
chloric  acid,  aud  the  precipitated  y-isoatropie  acid  is  weighed.  The  resi¬ 
dual  liquid  is  evaporated  to  dryness  and  weighed.  The  barium  in  this 
residue  is  estimated  as  the  sulphate,  the  i^-tropine  by  rendering  alkaline 
and  extracting  with  chloroform,  and  the  ee;zonine  by  difference. 

The  results  obtained  by  the  analysis  by  this  process  of  two  Javanese 
“crude  cocaines”  are  given  in  the  original.  T.  A.  H. 

Colour  Reactions  of  Proteids,  Indole,  and  Scatole  with 
Aromatic  Aldehydes  and  Nitrites.  F.  A.  Steensma  (ZeU.  physiol. 
Chem.,  1906,  47,  25 — 27). — The  reactions  described  are  mainly  con¬ 
firmatory  of  Rohde  (Abstr.,  1905,  i,  618).  A  2  per  cent,  solution  of 
yr-dimethylaminobenzaldehyde  in  96  per  cent  alcohol  gives  on  boiling 
with  proteid  solution  and  25  per  cent,  hydrochloric  acid  a  red  colora¬ 
tion  ;  this  changes  to  blue  on  the  addition  of  a  few  drops  of  a  0'5  per 
cent,  solution  of  sodium  nitrite  in  water.  The  blue  colouring  matter 
is  insoluble  in  chloroform  ;  some  proteids  only  give  the  Iasi  part  of 
the  reaction.  Gelatin  gives  no  reaction.  The  tryptophan  group  is 
considered  by  Rohde  to  be  the  cause  of  the  reaction.  Indole  gives  a 
red,  changed  to  a  deeper  red  by  the  nitrite.  Scatole  gives  a  bluish- 
violet,  changed  to  deep  blue  by  the  nitrite  ;  this  is  soluble  in  chloro¬ 
form.  If  a  5  per  cent,  solution  of  vanillin  in  96  per  cent,  alcohol  is 
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used  instead,  proteid  gives  a  red  changed  to  blue  by  the  nitrite  ;  indole 
gives  an  orange-red  unchanged  by  the  nitrite  ;  scatole  gives  a  reddish- 
violet  changed  to  bluish-violet  by  the  nitrite. 

If  proteid  is  boiled  with  solid  y>-nitrobenzaldehyde  and  hydrochloric 
acid,  a  green  coloration  is  produced  ;  this  changes  to  dark  blue  on  the 
addition  of  nitrite.  Indole  and  scatole  do  not  give  any  reaction  with 
this  reagent.  W.  D.  H. 

Assay  of  Pepsin  by  the  Biuret  Reaction.  William  B. 
Cowie  and  Wtlliam  Dickson  ( Pharm .  J.,  1906,  221 — 223). — The 
value  of  pepsin  depends  on  the  amount  of  albumin  it  is  capable  of 
converting  into  peptone  in  a  given  time.  On  this  fact,  the  authors 
have  founded  a  colorimetric  method  based  on  the  well-known  biuret 
reaction  for  testing  the  relative  power  of  samples  of  commercial 
pepsin.  BrieLy,  the  method  is  as  follows  ;  for  minute  details,  the 
original  paper  should  be  consulted.  One  gram  of  albumin  is  peptonised 
in  the  usual  manner  with  0‘2o  gram  of  pepsin  in  presence  of  25  c.c.  of 
Nf  10  hydrochloric  acid.  The  resulting  liquid  is  saturated  with  zinc 
sulphate,  mixed  with  a  few  drops  of  dilute  sulphuric  acid,  and  boiled. 
When  cold,  5  c,c.  of  the  filtrate  are  placed  in  a  Nesslerising  tube,  15 
c.c.  of  water  and  1  c.c.  of  a  0  5  per  cent,  solution  of  copper  sul¬ 
phate  are  added,  and  then  80  c.c.  of  a  30  per  cent,  solution  of  sodium 
hydroxide.  The  red  colour  generated  is  now  matched  in  a  second  tube 
containing  75  c.c.  of  water  by  means  of  a  solution  of  potassium  per¬ 
manganate  containing  0  04  gram  of  the  salt  per  litre.  The  number 
of  c.c.  required  are  a  measure  forjudging  the  peptonising  power  of  the 
sample.  L.  de  K. 

Differentiation  of  Body  Fluids  containing  Proteid.  Leopold 
van  Itallie  ( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1906,  8,  628 — 630). — 
Blood  stains  are  tested  for  catalase  with  hydrogen  peroxide  after  being 
heated  at  63°  for  half  an  hour.  Only  blood  from  man  or  monkeys 
gives  a  positive  test.  Cow’s  milk  is  unable  to  decompose  hydrogen 
peroxide  after  being  heated  at  63°  for  half  an  hour,  whereas  this 
property  is  retained  by  human  milk  after  similar  heating, 

E.  F.  A. 

The  Intramuscular  and  Extramuscular  Fat  of  the  Principal 
Muscles  of  Horses  and  Oxen.  Rudolf  Hefelmann  and  Paul 
Mauz  (Zeit.  offentl.  Chem.,  1906,  12,  63 — 67). — The  iodine  number  of 
the  intramuscular  fat  of  horses  varies  from  59-8  to  88’3,  according  to  the 
condition  of  the  animal,  and  that  of  the  extramuscular  fat  from  58'2 
to  90 '7.  The  intramuscular  fat  of  oxen  gives  iodine  numbers  from 
43'7  to  59‘2,  whilst  the  extramuscular  fat  gives  numbers  varying  from 
41  *1  to  50’1.  The  authors  therefore  conclude  that  the  iodine  number 
is  of  little  use  in  detecting  the  presence  of  horse-flesh  in  other  meats. 

W.  P.  S. 
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Violet  and  Ultra-violet  Absorption  Spectra  of  Complex 
Copper  Compounds.  Alfred  Byk  ( Ber .,  1906,  39,  1243 — 1249). — 
It  is  shown  that  copper  when  introduced  into  the  molecules  of  various 
aliphatic  hydroxyl  compounds,  for  example,  tartaric  acid,  citric  acid, 
and  mannitol,  acts  as  a  bathochromic  radicle,  that  is,  it  shifts  the 
ultra-violet  absorption  bands  slightly  towards  the  red  end  of  the 
spectrum.  With  aromatic  compounds,  for  instance,  the  solution  of 
copper  salicylate  in  alkali,  the  shifting  is  extended  into  the  visible  part 
of  the  spectrum,  and  thus  the  solution  is  green  in  contradistinction  to 
the  bright  blue  colours  of  the  solutions  of  the  aliphatic  compounds. 
Hydroxy-hydroaromatic  compounds  yield  solutions  of  an  intermediate 
bluish-green  colour. 

The  absorption  was  examined  quantitatively  by  passing  the  light 
from  a  spark  between  cadmium-zinc-lead  electrodes,  first  through  layers 
of  the  separate  copper  sulphate  and  sodium  tartrate  solutions  placed 
one  in  front  of  the  other,  and  then  through  the  mixture ;  any  increase 
in  absorption  in  the  second  experiment  is  attributed  to  the  formation 
of  new  complexes.  The  solutions  were  so  selected  as  to  contain 
molecular  quantities  of  the  different  radicles  in  solution  and  so  as  to 
yield  no  precipitate  when  mixed.  J.  J.  S. 

Variations  of  the  Absorption  Bands  of  a  Crystal  in  a  Magnetic 
Field.  Jean  Becquerel  ( Compt .  rend.,  1906,  142,  775 — 777). — The 
absorption  spectrum  of  xenotime,  obtained  by  means  of  a  Rowland  grat¬ 
ing,  is  modified  when  the  crystal  is  placed  in  a  magnetic  field  normal  to 
the  direction  of  the  luminous  rays,  and  the  displacement  of  certain  bands 
in  the  red  and  green  is  greater  than  the  ordinary  Zeeman  effect 
observed  in  the  spectra  of  metallic  vapours.  Further,  the  modification 
of  the  bands  varies  with  the  orientation  of  the  optic  axis  of  the  crystal 
with  respect  to  the  magnetic  field,  thus  a  certain  band  in  the  green 
which  is  single  and  displaced  towards  the  violet  end  of  the  spectrum 
when  the  optic  axis  of  the  crystal  is  normal  to  the  magnetic  field, 
becomes  doubled  when  the  optic  axis  is  parallel  to  the  magnetic  field. 

M.  A.  W. 

Variations  in  the  Absorption  Bands  of  a  Crystal  in  a 
Magnetic  Field.  Jean  Becquerel  (Compt.  rend.,  1906,  142, 
874 — 876.  Compare  preceding  abstract). — It  is  found  that  rays 
which  are  circularly  polarised  in  the  same  direction  are  not  all 
displaced  in  the  same  sense  by  a  magnetic  field.  The  explanation 
suggested  is  that  certain  bands  correspond  with  vibrations  of  positively 
electrified  particles,  others  with  those  of  electrons.  H.  M.  D. 

Luminescence  of  Certain  Organic  Compounds  between 
+ 100°  and  -  190°.  Peter  Borissoff  (J.  Buss.  Phys.  Chem.  Soc., 
1905,  37,  ii,  249 — 346). — In  order  to  ascertain  the  influence  of  tem¬ 
perature  on  phosphorescence  and  the  relation  between  the  latter  and 
vol.  XC.  ii.  22 
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fluorescence,  the  author  has  measured  :  (1)  the  intensity,  colour,  and 
duration  of  the  phosphorescence  of  a  large  number  of  organic  com¬ 
pounds  at  various  temperatures  from  +100°  to  -190°;  (2)  the 
phosphorescence  of  solutions  of  a  number  of  organic  compounds  in 
alcohol,  water,  ether,  benzene  or  chloroform ;  (3)  the  fluorescence  of 
the  substances  in  the  solid  state  and  in  solution  in  the  above-named 
solvents. 

The  phosphorescence  experiments  were  carried  out  by  first  bringing 
the  substance,  enclosed  in  a  thin-walled  test-tube,  to  a  definite  tem¬ 
perature  by  immersion  in  a  bath  and  then  exposing  for  one  second  to 
the  light  of  a  Dubose  arc  lamp,  after  which  the  substance  was  again 
plunged  into  the  bath  and  its  luminescence  investigated. 

The  fluorescence  was  examined  by  :  (1)  observing  with  the  naked 
eye  the  substance  when  illuminated  by  the  voltaic  arc ;  (2)  spectro¬ 
scopic  observation  of  the  fluorescence  produced  by  ultra-violet  rays ; 
(3)  Stokes’s  method  ;  (4)  observing  with  the  naked  eye  the  fluorescence 
produced  by  a  ray  of  light  after  passing  through  a  dark  violet  glass. 

The  results  of  the  experiments  are  given  in  detail  and  lead  to  the 
following  conclusions  :  (1)  phosphorescence  at  low  temperatures  is  a 
quite  common  phenomenon  with  organic  compounds,  only  a  few  of 
which,  for  instance,  fluorescein,  j9-nitroaniline,  erythrosin,  indigotin, 
alizarin,  and  cyanin,  do  not  luminesce  at  the  temperature  of  liquid 
air  after  exposure  to  the  light  of  the  voltaic  arc.  (2)  Coloured 
organic  compounds,  such  as  nitro-eompounds  and  aniline  and  other 
dyes,  however,  either  do  not  luminesce  or  do  so  only  very  faintly  ;  but 
solutions  of  certain  colouring  matters,  for  instance,  rosaniline  and  fluores¬ 
cein,  luminesce  quite  strongly,  although  these  compounds  themselves 
exhibit  either  no  or  but  faint  luminescence.  (3)  Phosphorescence  of 
organic  compounds  can  be  observed  at  much  higher  temperatures  than 
is  usually  assumed.  This  is  the  case  with  many  substances  at  -  20°, 
and  with  some  even  at  100°.  With  most  of  the  substances 
examined,  luminescence  commences  at  temperatures  of  from  50°  to  150° 
below  their  melting  points.  (4)  The  most  luminescent  of  the  com¬ 
pounds  examined  are  the  organic  acids,  albumin,  and  certain  alkaloids. 
(5)  The  predominating  colour  of  the  phosphorescence  is  green,  the 
predominance  being  very  marked.  (6)  At  the  temperature  of  liquid 
air,  the  duration  of  phosphorescence  is  independent  of  the  duration  of 
the  previous  illumination  provided  this  exceeds  one  second.  (7)  In 
most  cases,  the  duration  of  the  phosphorescence  diminishes  linearly 
with  increase  of  temperature,  but  in  some  instances  the  curves 
resemble  hyperbola  with  the  axis  of  temperature  as  their  principal 
axis.  (8)  On  raising  the  temperature,  the  phosphorescence  becomes 
white  with  a  blue  tinge.  (9)  The  intensity  and  duration  of  phos¬ 
phorescence  are,  in  general,  diminished  by  rise  of  temperature.  (10) 
At  the  temperature  of  liquid  air,  alcoholic  and  aqueous  solutions 
phosphoresce  more,  some  considerably  more,  distinctly  than  do  the 
dissolved  substances.  (11)  On  altering  the  concentration  of  solutions, 
the  duration,  colour,  and  intensity  of  the  phosphorescence  change  but 
little.  (12)  The  durations  of  phosphorescence  with  solutions  in 
chloroform  and  benzene  are  identical  with  those  of  the  solvents  them¬ 
selves,  but  with  solutions  in  alcohol,  water,  or  ether  this  duration 
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Varies  within  wide  limits.  (13)  With  many  substances,  the  light  is 
unequally  distributed  over  the  surface  of  the  phosphorescing  material. 
With  liquids  at  the  ordinary  temperature,  the  light  is  most  intense  at 
the  bottom  of  the  test-tube  and  near  the  meniscus,  and  with  substances 
which  crack  on  solidifying,  along  the  fissures ;  when  the  substance 
remains  transparent  on  freezing,  this  phenomenon  is  more  marked  than 
when  the  solid  is  opaque.  This  unequal  surface-distribution  of  the 
light  is  also  met  with  in  the  phosphorescence  of  crystalline  powders, 
which  exhibit  bright  star-like  patches  on  a  darker  ground.  (14)  The 
colour  of  the  fluorescence  is  generally  distinct  from  that  of  phosphor¬ 
escence  and  is  mainly  blue.  (15)  In  fluorescence  spectra,  the  pre¬ 
dominant  rays  are  those  of  medium  refrangibility — between  the  D  and 
F  lines.  (16)  For  the  alcoholic  solutions  examined,  the  luminous 
parts  of  the  fluorescence  spectra  become  displaced  towards  the  violet 
end.  (17)  Formic  acid,  40  per  cent,  aqueous  formaldehyde  solution, 
acetaldehyde,  acetone,  phenol,  tartaric  acid,  sodium  potassium  tartrate, 
dipentene,  limonene,  cocaine,  and  certain  other  compounds  exhibit 
luminosity  on  change  of  temperature  without  previous  exposure  to 
light.  (18)  At  low  temperatures,  jesculin  and  barium  platinocyanide 
retain  in  a  latent  form  part  of  the  energy  absorbed  at  the  temperature 
of  liquid  air  and  radiate  it  when  the  temperature  rises.  (19)  Lactic 
acid,  methyl  acetate,  aqueous  solutions  of  malic,  tartaric,  and 
camphoric  acids,  and  of  cocaine  hydrobromide  and  alcoholic  a-bromo- 
propionic  acid,  exhibit  luminescence  during  the  cleavage  accompanying 
solidification.  T.  H.  P. 

Fluorescence  of  Sodium  Vapour  caused  by  Monochromatic 
Light.  Robert  W.  Wood  (Chem.  Cent?'.,  1906,  i,  899 — 900;  from 
Physikal.  Zeit.,  7,  105 — 106.  Compare  Abstr.,  1903,  ii,  621,  and 
1 905,  ii,  783). — In  order  to  observe  the  fluorescence  of  sodium  vapour 
in  monochromatic  light,  a  Heraeus  quartz  lamp  is  used,  and  the  light 
emitted  by  cadmium  analysed  by  means  of  a  Fuess  apparatus.  The 
appearance  of  the  fluorescent  spectrum  caused  by  the  direct  light  of 
the  cadmium  tubes  concentrated  on  the  window  of  the  sodium  retort 
is  entirely  different  from  that  formed  when  white  light  is  used.  The 
lines  are  sharp  and  brilliant  and  are  not  channelled.  The  violet 
cadmium  line  4676  causes  yellow  and  violet  fluorescence,  the  blue  line 
4799  blue  to  yellowish-green,  and  the  green  line  5085  bluish-green  to 
yellow.  E.  W.  W. 

Fluorescence  of  Dyes.  Julius  FormAnek  (Zeit.  Farb.  Ind., 
1906,5,  142 — 146,  164 — 169). — The  author  has  studied  the  influence  of 
structure  on  the  power  shown  by  certain  dyes  of  fluorescing  in  solu¬ 
tion.  A  large  number  of  dyes  is  considered  and  the  following  con¬ 
clusions  arrived  at.  Only  those  dyes  fluoresce  when  dissolved  in  water 
or  ethyl  or  amyl  alcohol  which  have  a  structure  of  the  type 


R  denoting  oxygen,  sulphur,  or  nitrogen ;  Rx  carbon  or  nitrogen,  and 
A  A  symmetrically  situated  auxochromic  groups  in  a  para-position  to 
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the  fundamental  element ;  fluorescence  persists  if  the  hydrogen  atoms 
of  the  amino-groups  A  A  are  replaced  by  alkyl  or  benzyl  groups,  but 
disappears  if  these  are  replaced  by  aromatic  groups.  The  fluorescence 
varies  with  the  character  of  the  auxochromic  groups  and  the  nature 
of  the  radicles  substituted  into  the  two  nuclei,  and  also  depends  on 
the  solvent  used.  W.  A.  D. 

Theory  of  Optical  Activity.  Chr.  Winther  (Zeit.  physikal. 
Chem .,  1906,  55,  257 — 280.  Compare  Abstr.,  1905,  ii,  493). — 
Attempts  hitherto  made  to  bring  the  optical  activity  of  a  substance 
into  relation  with  its  other  properties  have  failed  largely,  owing,  in 
the  author’s  opinion,  to  the  fact  that  in  all  such  attempts  only  one 
property  at  a  time  has  been  considered  in  its  bearing  on  the  optical 
activity.  In  the  present  paper,  an  attempt  is  made  to  bring  changes 
of  rotation  into  connection  with  other  molecular  changes  taking  place 
simultaneously,  namely,  (1)  changes  of  molecular  volume,  and  (2) 
changes  of  molecular  weight. 

In  certain  cases,  it  appears  that  a  change  of  rotation  is  determined 
by  change  of  molecular  volume  or  molecular  solution  volume  alone. 
Substances  belonging  to  this  category  are  amyl  itaconate,  nicotine, 
and  acetone  solutions  of  the  latter.  There  are  also  a  number  of  sub¬ 
stances  investigated  by  Frankland,  Patterson,  and  others,  for  which 
in  the  pure  state  the  change  of  rotation  with  temperature  is  propor¬ 
tional  to  the  change  in  molecular  volume.  These  substances,  however, 
have  not  yet  been  adequately  studied  in  solution. 

The  author  deals  also  with  cases  where  the  change  of  rotation 
A[a]  is  determined  not  only  by  change  in  molecular  volume  Av,  but 
also  by  change  in  molecular  weight  (association).  If  Amx  is  taken  to 
represent  the  increase  in  the  quantity  of  single  molecules  at  the  expense 
of  double  molecules  for  a  rise  of  temperature  A T,  then  a  suitable 
formula  to  represent  the  variation  in  the  rotation  is  A[a]  =  K.Amx  ■+• 
K2. Av,  or  A[a]  =  KvATj T. Tx  +  K2. Av,  the  latter  equation  being  obtained 
from  the  former  by  putting  Am^  =  k.  A T/T.TV  The  foregoing  formulae 
reproduce  satisfactorily  the  change  of  rotation  in  the  cases  of  ethyl 
and  propyl  tartrates,  diethyl  dibenzoyltartrate,  and  menthol,  and  it  is 
noteworthy  that  in  the  last  two  cases  even  the  observed  maxima  of 
rotation  are  reproduced  by  the  formula.  The  foregoing  formulae  may 
be  extended  to  solutions  of  the  substances  in  question,  as  is  shown  in 
detail  for  ethyl  tartrate,  the  value  of  K2  being  the  same  as  that  ob¬ 
tained  for  the  pure  ester.  If  the  formula  is  inverted,  thus, 
K.Am^  =  A  [a]  —  K2.Av,  it  is  seen  that  from  the  change  of  rotation 
and  the  change  of  molecular  volume  conclusions  may  be  drawn  as  to 
the  extent  of  association  in  these  solutions. 

The  author  discusses  rotation  dispersion  from  the  standpoint  of  his 
theory,  and  concludes  that  substances  exhibiting  anomalous  dispersion 
are  substances  the  single  and  double  molecules  of  which  rotate  the 
plane  of  polarisation  in  opposite  directions  and  have  different  dis¬ 
persions.  J.  C.  P. 

Principle  of  Optical  Superposition.  M.  A.  Rosanoff  {J.  Amer. 
Chem .  Soc.,  1906,  28,  525 — 533). — It  has  been  assumed  by  van’t  Hoff 
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that  the  optical  activities  of  the  asymmetric  carbon  atoms  in  a  molecule 
are  additive,  the  rotation  due  to  any  given  atom  being  independent  of 
the  configuration  of  the  groups  attached  to  the  other  asymmetric 
carbon  atoms.  This  assumption,  which  is  known  as  the  principle  of 
optical  superposition,  has  been  considered  to  be  strongly  supported  by 
the  experimental  work  of  Guye  and  Gautier  (Abstr.,  1895,  ii,  149)  and 
Walden  (Abstr.,  1895,  ii,  149;  1896,  ii,  138).  In  the  present  paper, 
the  deductions  which  these  authors  made  from  the  results  of  their 
experiments  are  criticised.  It  is  affirmed  that  the  results  do  not 
demonstrate  the  truth  of  the  principle  of  optical  superposition,  but  are 
rather  in  accord  with  the  general  proposition  that  the  optical  rotatory 
power  of  an  asymmetric  carbon  atom  depends  on  the  composition, 
constitution,  and  configuration  of  each  of  the  four  groups.  E.  G. 

Doppler  Effect  in  Canal  Rays  and  the  Spectra  of  Positive 
Ions.  Johannes  Stark  ( Ghem .  Centr.,  1906,  i,  891 — 892  ;  from 
Nadir .  k.  Ges.  Wiss.  Gottingen,  1905,  459—471). — The  positive  ions  of 
a  chemical  element  can  emit  the  line  spectra  of  the  element.  Since 
Wien  has  shown  that  the  canal  rays  consist  of  positive  ions  or  atomic 
groups  having  great  velocity,  it  follows  that  a  portion  of  the  spectrum 
emitted  by  a  gas  under  the  influence  of  the  rays  must  consist  of  lines 
and  that  all  the  lines  must  show  the  Doppler  effect.  A  band  spectrum 
which  does  not  give  the  Doppler  effect  is  caused  by  the  combination 
of  the  positive  ions  with  the  negative  electrons  of  the  ionised  gas,  and 
the  velocity  is  not  then  so  great  as  that  of  the  canal  rays.  A  band 
spectrum  together  with  a  line  spectrum  has  been  observed  in  the  case 
of  hydrogen  and  nitrogen.  The  Doppler  effect  is  also  shown  by  the 
series  lines  of  the  hydrogen  spectrum,  but  not  by  the  band  spectrum. 
The  line  X  =  3995  ’3  of  the  nitrogen  spectrum  gives  the  Doppler  effect, 
but  the  band  spectrum,  even  when  the  velocity  of  the  canal  rays  is 
great,  does  not.  The  Doppler  effect  is  also  shown  to  a  slight  extent 
by  the  mercury  lines  546 1-0,  4358-6,  4046-8,  and  3650-3,  by  the  first 
subordinate  series  of  sodium,  and  by  the  line  A  =  4044'29  of  potassium. 

All  the  lines  of  the  hydrogen  series  (Ha,  . )  are  caused  by  the 

univalent  positive  hydrogen  ions,  and  the  principal  and  subordinate 
series  of  the  alkalis  and  of  mercury  are  similarly  due  to  positive  ions, 
but  this  does  not  hold  in  the  case  of  the  second  hydrogen  spectrum  or 
the  bands  of  the  nitrogen  spectrum.  From  the  direction  of  the 
Zeeman  effect  shown  by  the  series  lines,  it  must  be  assumed  that  the 
centres  of  emission  are  negative  electrons  which  are  contained  in  the 
positive  atom  ions  together  with  the  positive  charge  ;  vibrations  are 
sec  up  by  the  electrons  in  the  field  of  the  positive  charge  and  electro¬ 
magnetic  waves  emitted. 

The  effect  of  pressure  on  the  line  series  of  elements  is  explained  by 
the  fact  that  the  lines  are  caused  by  positive  ions,  and,  inversely,  it 
may  be  concluded  that  all  the  lines  of  an  element  which  are  displaced 
by  pressure  are  due  to  positive  ions.  E.  W.  W. 

Action  of  Light  on  Uranyl  Acetate.  Alexis  Bach  ( Ber .,  1906, 
39,  1672 — 1673). — -When  a  1'5  per  cent,  solution  of  uranyl  acetate  is 
exposed  to  direct  sunlight  for  about  180  hours,  no  turbidity  occurs  ; 
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when  a  current  of  carbon  dioxide  is  passed  through,  the  solution 
becomes  turbid  after  thirty  minutes.  With  equal  illumination,  con¬ 
centration  of  uranyl  acetate,  and  diameter  of  the  tube  used,  the  time 
when  a  perceptible  turbidity  appears  in  the  solution  is  proportional  to 
the  height  of  the  liquid  in  the  tube  used.  The  stronger  the  solution 
of  uranyl  acetate,  the  quicker  is  the  action  of  light  on  it,  a  hot 
concentrated  solution  becoming  turbid  almost  at  once  when  exposed 
to  light.  A.  McK. 

Increase  of  Conductivity  of  Dielectrics  caused  by  the 
Action  of  Radium  Rays.  Aug.  Becker  ( Cheni .  Centr.,  1906,  i, 
890 — 891  ;  from  Physilcal.  Zeit.,  7,  107 — 108).— In  reference  to 
Righi’s  observation  on  the  increase  of  conductivity  of  solid  insulators 
caused  by  the  action  of  radium  rays  (Abstr.,  1905,  ii,  793),  the  author 
points  out  that  he  had  already  conclusively  proved  this  to  be  the  case 
(Ann.  PhysiJc,  1903,  [iv],  12,  124).  The  current  is  approximately  pro¬ 
portional  to  the  E.M.F.,  and  is  independent  of  direction  ;  it  increases 
when  the  dielectric  is  exposed  to  the  rays,  and  when  withdrawn  from 
their  influence  it  gradually  sinks  to  zero.  The  effect  appears  to  be 
caused  by  the  /3-rays  and  cannot  be  ascribed,  as  Righi  suggests,  to 
bubbles  of  air  contained  in  the  dielectric  (paraffin).  E.  W.  W. 

Ionisation  of  Various  Gases  by  the  a- Particles  of  Radium. 
William  H.  Bragg  (Phil.  Mag.,  1906,  [vi],  11,  617 — 632).— The  range 
of  the  a-particle  in  a  given  gas  is  simply  related  to  its  constitution  and  is 
independent  of  temperature  and  pressure.  The  stopping  power  of 
a  gas,  in  fact,  is  nearly  proportional  to  the  square  root  of  its  molecular 
weight  (w),  although  more  exactly  it  may  be  set  equal  to  a  Jw  +  bw, 
where  the  second  term  is  small  compared  with  the  first.  The  total 
ionisation  of  a  gas,  on  the  other  hand,  is  not  simply  dependent  on  the 
weights  of  its  component  atoms  :  molecular  structure  counts  for  some¬ 
thing.  The  author  considers  that  his  experiments  indicate  a  secondary 
ionisation  within  the  molecule  itself.  J.  C.  P. 

Radiations  emitted  by  Polonium  and  Radiotellurium. 

P.  Ewers  (Chem.  Centr.,  1906,  i,  1084;  from  Physikal.  Zeit.,  7, 
148 — 152). — A  somewhat  complicated  method  for  examining  the 
radiations  emitted  by  polonium  and  radiotellurium  is  described.  A 
copper  plate  which  is  covered  with  polonium  and  placed  in  a  very 
high  vacuum  is  in  contact  with  a  second  plate  connected  with  a 
quadrant  electrometer.  Negative  electrons  are  removed  by  means  of 
a  magnetic  field.  From  the  arrangement  of  the  experiment,  it 
appears  improbable  that  both  sets  of  particles  can  receive  their 
charges  in  the  gaseous  space.  From  the  effects  produced  by  magnetic 
and  electric  fields,  the  velocity  of  the  negative  particles  has  been 
calculated  to  be  3‘25  x  10s  cm.  per  second,  and  the  ratio  ejm  as 
IAS  x  107  absolute  units.  Each  square  centimetre  of  the  polonium 
preparation  which  was  used  was  found  to  emit  5T  x  107  a- particles 
per  second,  and  the  whole  of  the  helium  formed  in  a  year  would  be 
practically  too  small  to  be  detected.  E.  W.  W. 
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Time  Constant  of  Polonium.  Marie  Curie  ( Chern .  Centr., 
1906,  i,  1225  ;  from  Physikal.  Zeit.,  7,  180 — 181.  Compare  this  vol., 
ii,  143). — Meyer  and  von  Schweidler  ( Sitzungsber .  AJcad.  IFiss.  Wien., 
Febr.  1906)  have  recently  prepared  a  specimen  of  radioactive  bis¬ 
muth  which  has  been  found  to  consist  of  radium  D,  E,  and  F.  The 
polonium  prepared  by  the  author,  however,  only  contains  rays  which 
are  readily  absorbed,  and  is  therefore  free  from  radium  D.  Radium 
D  is  separated  from  the  pitchblende  together  with  lead  and  the 
polonium  is  separated  from  lead  by  repeated  fractional  precipi¬ 
tation  from  the  solution  in  nitric  acid  by  means  of  water.  The 
absence  of  radium  D  is  also  shown  by  the  fact  that  polonium  prepara¬ 
tions  which  were  originally  strongly  active  had  become  completely 
inactive  in  six  years.  The  activity  of  the  lead,  however,  which  had 
been  separated  from  the  blende  and  contained  radium  D,  E,  and  F  in 
radioactive  equilibrium,  remained  constant  for  years.  E.  W.  W. 

A  New  Product  from  Actinium.  Oskar  Hahn  (Her.,  1906, 
39,  1605 — 1607.  Compare  Abstr.,  1905,  ii,  497). — A  product  has 
been  obtained  from  actinium  which  corresponds  with  the  radiothorium 
from  thorium,  and  is  therefore  termed  raclioactinium.  It  emits 
a-rays,  its  activity  decreases  to  half  its  initial  value  in  some  twenty 
days,  and  at  the  same  time  produces  actinium  X,  which,  in  its  turn, 
attains  the  half  value  in  10-2  days.  The  separation  of  radioactinium 
from  an  actinium  solution  is  effected  by  carrying  it  down  with  some 
fine  precipitate  which  settles  slowly,  one  of  the  best  precipitates  being 
finely-divided  sulphur  obtained  by  adding  a  small  amount  of  a  sodium 
thiosulphate  solution  to  a  solution  of  an  actinium  salt  strongly 
acidified  with  hydrochloric  acid.  The  greater  part  of  the  actinium 
and  actinium  X  remains  in  solution ;  the  precipitate  is  strongly  radio¬ 
active,  but  emits  a-rays  only  ;  the  activity  tends  to  increase  and  attains 
a  maximum  value  after  about  three  weeks,  when  it  is  two  to  three 
times  as  active  as  when  freshly  prepared.  It  then  decreases,  and  at 
the  end  of  twenty  days  has  attained  the  half  value.  The  activity  due 
to  /3-rays  and  to  emanation  also  increases  and  then  decreases  in  much 
the  same  manner  as  that  due  to  the  a-rays.  The  increase  is  attributed 
to  the  formation  of  actinium. 

Actinium  itself,  free  from  radioactinium  and  actinium  X,  gives 
practically  no  a-  or  /3-rays,  but  rapidly  increases  in  activity  and 
reaches  a  maximum  at  the  end  of  four  months. 

When  actinium  is  dissolved  in  hydrochloric  acid,  a  minute  quantity 
of  insoluble  matter  is  left  which  contains  radioactinium.  J.  J.  S. 

New  Element  presenting  the  Radioactive  Characters  of 
Thorium.  G.  A.  Blanc  ( Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i, 
328 — 335.  Compare  Abstr.,  1905,  ii,  221  and  786). — From  the 
deposits  of  the  springs  of  Echaillon  and  Salins-Moutiers  in  Savoy, 
the  author  has  separated  a  strongly  radioactive  preparation  which 
is  similar  to  thorium,  but  cannot  be  identical  with  thorium  X,  since 
its  activity  does  not  diminish  as  time  increases,  but  increases  to  a 
constant  maximum  value.  Neither  is  the  activity  due  to  actinium  or 
radium,  but  it  must  emanate  from  a  new  element  which  is  similar  to 
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thorium,  and  is  probably  the  one  present  in  thorianite.  The  value  of 

A  in  the  equation  =  taking  one  hour  as  the  unit  of  time,  is 

0 •006 9 6  for  thorium  X,  and  0‘0070  for  the  deposits  examined  by  the 
author.  That  the  activity  is  due  to  an  element  resembling  thorium 
and  not  to  the  latter  itself  is  shown  by  the  preparation  of  thorium, 
which  is  completely  inactive.  T.  H.  P. 

Radioactivity  of  the  Springs  of  Fiuggi,  near  Anticoli. 

Raffaelo  Nasini  and  Mario  G.  Levi  ( Atti  E.  Accad.  Lincei,  1906, 
[v],  15,  i,  307 — 308). — Preliminary  examination  of  the  waters  of 
Fiuggi  shows  that  these  are  the  most  highly  radioactive  of  Italian 
waters.  T.  H.  P. 

Radioactivity  of  Springs  of  Potable  Waters.  F.  Dienert 
( Compt .  rend.,  1906,  142,  883 — 885.  Compare  this  vol.,  ii,  211).— 
The  waters  of  the  springs  feeding  the  river  Yanne  show  the  same 
activity  as  those  feeding  the  Avre ;  they  are  more  active  than  those 
which  supply  the  Loing  and  the  Lunain,  but  much  less  so  than  those 
supplying  the  Dhuys.  There  is  a  considerable  difference  in  the  activity 
of  spring  waters  originating  in  the  same  geological  formation,  and  no 
apparent  relationship  exists  between  the  radioactivity  and  the  electrical 
conductivity.  Radium  was  absent  from  all  the  waters  examined. 

H.  M.  D. 

Chemical  Action  of  the  Silent  Discharge.  Walther  Lob 
(Zeit.  Elektrochem.,  1906,  12,  282 — 312). — Full  details  of  the  experi¬ 
ments  described  previously  (this  vol.,  ii,  43),  together  with  the  results 
of  later  experiments,  are  given.  Traces  of  ozone  and  considerable 
quantities  of  hydrogen  peroxide  are  found  among  the  products 
obtained  from  moist  carbon  dioxide  when  a  continuous  current  and 
the  ordinary  hammer  make  and  break  are  used,  but  when  an  alternat¬ 
ing  current  is  passed  through  the  primary  circuit  of  the  induction  coil 
these  products  are  absent.  It  is  probable  that  ozone  is  the  first 
product,  and  that  the  hydrogen  peroxide  is  formed  by  its  action  on 
hydrogen,  2H2  +  203  =  2H202  +  02.  Formaldehyde  is  always  formed  in 
small  quantity  by  the  interaction  of  hydrogen  and  carbon  monoxide, 
the  hydrogen  being  formed  by  the  reaction  CO  +  H20  =  C02  +  H2. 
By  starting  with  a  mixture  of  moist  carbon  monoxide  and  hydrogen, 
much  larger  quantities  of  formaldehyde  are  obtained,  and  also  glycol- 
aldehyde,  OH*CH2*CHO,  which  appears  to  be  formed  by  polymerisation 
of  formaldehyde.  In  the  previous  experiments  (with  carbon  dioxide 
and  alcohol),  the  aqueous  solution  of  the  product  of  the  reaction  was 
evaporated  and  the  glycolaldehyde  polymerised  to  /3-acrose.  The 
author  has  found,  however,  that  the  osazone  of  glycolaldehyde  is 
precipitated  from  the  aqueous  solution  itself,  and  that  the  sugar  is  not 
a  primary  product  of  the  reaction. 

Methane  is  always  formed  in  small  quantities  from  mixtures  of  gases 
containing  carbon  monoxide  and  hydrogen.  Methane  and  carbon 
monoxide  give  acetaldehyde,  CO  +  CH4  =  CHg’CHO,  but  the  reduction 
of  acetaldehyde  to  alcohol  by  combination  with  hydrogen  under  the 
influence  of  the  silent  discharge  has  not  yet  been  realised. 
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The  vapour  of  dry  ethyl  alcohol  decomposes  mainly  into  acetaldehyde 
and  hydrogen,  C2H5*OH  =  C2H40  +  H2 ;  methane,  ethane,  and  ethylene 
are  also  formed  in  moderate  quantity. 

The  vapour  of  dry  acetaldehyde  decomposes  mainly  into  methane  and 
carbon  monoxide.  In  presence  of  water,  the  other  products  which 
arise  from  its  reaction  with  carbon  monoxide  are  produced.  The 
vapour  of  acetic  acid  appears  to  decompose  primarily  into  methane  and 
carbon  dioxide.  A  large  number  of  experiments  with  a  mixture  of 
carbon  dioxide  and  alcohol  vapour  is  described.  The  sugar  previously 
obtained  is  shown  to  be  formed  by  the  polymerisation  of  glycol- 
aldehyde.  T.  E. 

Galvanic  Cells  produced  by  the  Action  of  Light.  II. 
Chemical  Statics  and  Dynamics  of  Reversible  and  Irreversible 
Systems  under  the  Influence  of  Light.  Meyer  Wilderman  (Proc. 
Roy.  Roc.,  1906,  A,  77,  274 — -276). — An  outline  of  what  has  been  done 
in  continuation  of  earlier  work  (Abstr.,  1905,  ii,  499).  Further  evi¬ 
dence  has  been  obtained  showing  that  in  homogeneous  systems,  under 
the  action  of  light,  chemical  equilibrium  and  velocity  of  chemical 
reaction  are  subject  to  the  laws  of  mass  action.  J.  C.  P. 

Movements  on  Mercury  of  Crystals  while  Dissolving  due  to 
Electro-capillarity.  Alfred  Thiel  (Zeit.  Elektrochem.,  1906,  12, 
257 — 259). — Crystals  of  potassium  permanganate  or  dichromate  placed 
on  the  surface  of  mercury  under  dilute  sulphuric  acid  move  backwards 
and  forwards,  or  rotate  whilst  dissolving.  The  author  connects  this 
with  the  movements  of  a  mercury  surface  in  contact  with  an  electrolyte 
which  are  produced  by  electrical  means.  In  contact  with  most  elec¬ 
trolytes,  mercury  assumes  a  positive  charge  which  diminishes  its 
surface  tension ;  any  cause  which  diminishes  this  charge  increases  the 
surface  tension.  If  the  diminution  is  local,  it  will  produce  a  current  of 
mercury  on  the  surface,  flowing  from  the  place  where  the  surface 
tension  is  smaller  to  places  where  it  is  greater.  Since  mercury  is  less 
positive  towards  a  solution  containing  an  oxidising  agent,  it  appears 
that  the  movements  of  the  crystals  referred  to  may  be  explained  in 
this  way.  T.  E. 

Electrical  Conductivity  of  Flames.  J.  F.  Davidson  ( Chem . 
Centr.,  1906,  i,  890;  from  PhysiJcal.  Zeit.,  7,  108 — 112). — The  conduc¬ 
tivity  of  an  ordinary  Bunsen  flame  into  which  a  solution  of  a  salt  is 
injected  [is  determined  by  measuring  the  current  produced  by  an 
E.M.F.  of  400  volts.  A  D’Arsonval  galvanometer  is  employed  and  a 
tube  cooled  by  water  serves  as  cathode.  Even  when  the  flame  touches 
the  anode,  the  result  is  not  affected  by  the  temperature,  the  super¬ 
ficial  area,  or  the  material  of  which  the  electrode  is  made.  Although 
the  temperature  of  the  cathode  is  also  immaterial,  the  strength  of  the 
current  depends  on  its  position  and  its  superficial  area.  The  use  of  an 
electrode  which  is  contaminated  with  alkali,  such  as  wood  charcoal  or 
dirty  platinum  foil,  causes  an  immediate  increase  of  current.  In  the 
inner  cone  of  a  pure  flame,  numerous  ions  are  formed,  which  combine 
again,  however,  in  the  region  immediately  above.  Larger  currents 
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are  obtained  when  the  salt  is  placed  on  the  cathode.  An  E.M.F.  of 
300  volts  gives  in  the  case  of  potassium  chloride  1/40,  of  sodium  salts 
1/60,  and  of  calcium  salts  1/200  ampere  (compare  Wehnelt,  Ann.  Physik, 
1904,  [ivj,  14,  425).  Ionisation  of  the  salt  cannot  occur  unless  the 
platinum  cathode  attains  the  temperature  of  the  flame  ;  the  metal 
appears  to  retain  the  salt  in  a  solid  state  for  an  extraordinarily  long 
time.  The  current  increases  when  the  distance  between  the  electrodes 
is  decreased,  and  varies  also  with  the  position  of  the  anode.  When  the 
anode  is  coated  with  the  salt  instead  of  the  cathode,  only  about  l/4th 
of  the  current  is  obtained.  A  method  of  producing  an  alternating 
current  is  described,  in  which  a  platinum  wire  covered  with  calcium 
oxide  is  the  cathode,  and  a  platinum  wire  placed  in  the  flame  the 
anode.  The  strength  of  the  current  is  greater  the  nearer  the 
electrodes  are  to  the  region  of  ionisation,  and  is  most  affected  by  the 
position  of  the  cathode.  The  temperature  of  the  flame  or  the  salt 
practically  determines  the  conductivity  of  the  flame.  E.  W.  W. 

Cause  of  the  Conductivity  of  Air  which  has  been  in  Contact 
with  Phosphorus.  Rudolf  Schenck,  F.  Mihr,  and  H.  Banthien 
( Ber .,  1906,  39,  1506 — 1521.  Compare  Harms,  Abstr.,  1904,  ii,  331; 
Meyer  and  Muller,  Abstr.,  1905,  ii,  141). — The  authors  have  deter¬ 
mined  the  conductivity  of  air  and  other  gases  by  observing  the  rate  of 
discharge  of  an  electroscope  charged  with  an  E.M.F.  of  200  volts ;  a 
diagram  of  the  apparatus  is  given.  The  rate  of  discharge  in  strongly 
ozonised  oxygen  is  not  greater  than  in  air  :  1‘5  volts  in  five  minutes. 
The  conductivity  of  ozone  is  not  increased  by  contact  with  organic 
substances  such  as  turpentine,  amylene,  eugenol,  caoutchouc,  silk, 
cotton-wool,  linen,  or  wood,  whilst  that  of  air  is  not  increased  by 
contact  with  benzaldehyde,  formaldehyde,  acetaldehyde,  methyl,  ethyl, 
or  amyl  alcohol,  methyl  or  ethyl  ether,  phenyl  hydro  xylamine,  indigo- 
white,  pyrogallol,  or  triethylphosphine,  or  by  the  slow  oxidation  of 
sulphur  or  of  bromoacetylene,  which  resembles  phosphorus  in  that 
when  slowly  oxidised  it  shows  the  phenomenon  of  intermittent  phos¬ 
phorescence  and  forms  a  polymeride,  tribromobenzene. 

If  the  conditions  are  such  that  the  oxidation  of  phosphorus  is 
hindered,  the  increase  in  the  conductivity  of  air  or  oxygen  is  corre¬ 
spondingly  slight.  Thus  the  conductivity  of  pure  oxygen  in  contact 
with  phosphorus  under  atmospheric  pressure  is  much  less  than  that 
of  air  under  the  same  conditions.  The  conductivity  of  air  which  has 
been  passed  through  turpentine,  alcohol,  mesitylene,  ammonia, 
ethylene,  or  amylene  is  not  increased  by  contact  of  the  air  with 
phosphorus,  but,  on  the  other  hand,  the  conductivity  is  diminished  only 
slightly  if  the  process  is  reversed.  Mixtures  of  oxygen  with  hydrogen 
or  carbon  dioxide  give  the  same  result  as  air.  The  conductivity  of 
air  or  ozonised  oxygen,  but  not  of  pure  oxygen,  is  increased  by  contact 
of  the  gases  with  red  phosphorus. 

The  authors  conclude  that  the  conductivity  of  air  which  has  been  in 
contact  with  phosphorus  is  connected  with  the  presence  of  phosphorous 
oxide,  and  may  be  caused  by  the  interaction  of  the  trioxide  and 
moisture  to  form  phosphorous  acid.  The  electroscope  is  discharged  by 
phosphorous  oxide  at  the  rate  of  40 — 50  volts  in  five  minutes  at 
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22-5°.  The  rate  of  discharge  is  diminished  to  10  volts  in  five  minutes 
if  the  air  containing  the  trioxide  is  passed  through  a  worm  condenser 
cooled  by  ether  and  solid  carbon  dioxide.  As  determined  by  the 
dynamic  method  in  a  modification  of  Ramsay  and  Young’s  apparatus, 
the  vapour  tension  of  phosphorous  oxide  varies  from  2-7  mm.  at 
22'4°  to  50‘8  mm.  at  72,7°,  248‘7  mm.  at  88'6°,  and  297-9  mm.  at 
91 ’2°.  The  rate  of  oxidation  of  phosphorous  oxide  was  determined 
by  sealing  the  liquid  oxide  in  an  atmosphere  of  dry  oxygen  in  a 
flask  fitted  with  a  manometer,  and  observing  the  alteration  in  pressure. 
No  oxidation  takes  place  at  10°;  at  40°,  the  rate  of  oxidation  is  pro¬ 
portional  to  the  square  root  of  the  pressure  of  the  oxygen.  The  surface 
tension  of  liquid  phosphorous  oxide  has  the  temperature-coefficient 
T9 — 2  6  at  temperatures  between  34’3°  and  109-4°,  as  determined  by 
Ramsay  and  Shields’  method  ;  the  specific  conductivity  is  less  than 
T2  x  10~7  at  25°,  and  the  dielectric  constant  is  3-2  at  22°.  G.  Y. 

Relation  between  Electrolytic  Conduction,  Specific  Inductive 
Capacity,  and  Chemical  Activity  of  Certain  Liquids.  Joseph  H. 
Mathews  (</.  Physical  Chem.,  1906,  10,  216). — Attention  is  called  to 
certain  numerical  errors  in  the  author’s  paper  bearing  the  above 
title  (this  vol.j  ii,  3).  L.  M.  J. 

Bearing  of  Hydrates  on  the  Temperature-coefficients  of 
Conductivity  of  Aqueous  Solutions.  Harry  C.  Jones  (Amer. 
Chem.  J.,  1906,35,  445 — 450.  Compare  Jones  and  West,  Abstr.,  1905, 
ii,  794). — It  is  shown  that  the  conductivity  of  aqueous  solutions  of 
electrolytes  increases  with  rise  of  tempei’ature  owing,  in  general,  to 
an  increase  in  the  velocities  of  the  ions,  and  that  this  increase  in 
velocity  is  partly  due  to  a  decrease  in  the  masses  of  the  ions  caused 
by  the  decreasing  complexity  of  the  hydrates  formed  around  them. 
A  number  of  examples  are  quoted  which  show  that  those  substances 
which  have  equal  hydrating  power  have  approximately  the  same 
temperature-coefficients  of  conductivity,  and  that  the  greater  the 
hydrating  power  of  the  electrolyte  the  greater  is  the  temperature- 
coefficient  of  conductivity  of  the  solution.  It  is  also  shown  that  the 
temperature-coefficients  increase  with  the  dilution,  and  that  this 
increase  is  greatest  for  those  substances  which  have  large  hydrating 
power.  E.  G. 

Silver  Derivatives  of  Acid  Amides  and  Imides.  II. 

Heinrich  Ley  and  Konrad  Schaefer  (Ber.,  1906,  39,  1259 — 1266. 
Compare  Abstr.,  1902,  i,  358). — Silver  succinimide  is  best  purified  by 
recrystallisation  from  a  dilute  solution  of  succinimide,  asdt  is  slightly 
hydrolysed  by  hot  water.  Its  aqueous  solution  gives  the  reactions  for 
silver  ions  both  with  solutions  of  hydroxides  and  chlorides,  and  also 
has  a  slight  alkaline  reaction. 

The  electrical  conductivity  of  its  aqueous  solution  is  far  below  that 
for  silver  acetate  solution  of  the  same  concentration.  Although  the 
alteration  in  value  of  the  conductivity  resembles  cases  where  slight 
hydrolysis  occurs,  it  has  been  shown  that  in  this  case  practically  no 
hydrolysis  takes  place,  since  the  conductivity  remains  almost  the  samq 
when  free  succinimide  is  introduced  into  the  solution. 
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The  concentration  of  the  silver  ions  in  a  saturated  solution  has  been 
calculated  as  7*7  x  10 ~3  from  the  conductivity.  The  concentration  has 
been  calculated  from  the  E.M.F.  of  the  following  concentration  cells  : 

Ag  |  Saturated  solution  of  |  O'OSiV  IvN03  |  0-05iV  KClAgCl  j  Ag  =  0*353  volts 
silver  succinimide 

Ag  J  Saturated  solution  of  |  0'05jV  IvNTOg  |  0'1  N  AgN03  [  Ag  =  0'075  ,, 
silver  succinimide 

as  4  ‘2  x  10 ~3.  The  high  value  obtained  by  the  conductivity  method 
may  be  due  to  the  formation  of  complex  ions,  Ag(C4H402N)2'.  The 
silver  salt  contains  water  of  crystallisation,  probably 

2AgC4H40sN,H?0; 

Electrical  conductivity  determinations  of  silver  nitrite  solutions  gave 
numbers  similar  to  those  obtained  by  Niementowski  and  Roszkowski 
(Abstr.,  1897,  i,  340).  The  specific  conductivity  of  a  saturated  solu¬ 
tion  at  25°  is  0-00209.  The  solubility  is  0‘0263  gram-mol.  per  litre, 
and  the  degree  of  ionisation  of  the  saturated  solution  0’59.  The 
solubility  product  Ag*  x  N02'  for  silver  nitrite  at  25°  is  given  as 
2-4  x  10~4  (compare  Abegg  and  Peck,  Abstr.,  1905,  ii,  586).  Prom 
the  small  dissociation  of  silver  nitrite  it  is  argued  that  the  solution 
probably  contains  not  merely  the  silver-oxygen  derivative  and  its 
ions,  but  also  the  non-ionised  silver-nitrogen  derivative. 

Experiments  show  that  in  dilute  solutions  of  sodium  nitrite  the 
silver  salt  does  not  form  complex  salts  to  any  appreciable  extent. 

Silver  nitrite  as  a  sparingly  soluble  salt  behaves  normally  as  regards 
the  decrease  of  its  solubility  by  the  addition  of  one  of  its  ions. 

J.  J.  S. 

Electric  Measurements  on  Metals.  Charles  E.  Fawsitt 
( Froc .  Roy.  Soc.  Edin.,  1906,  25,  2 — 6). — There  is  in  general  a 
difference  of  potential  between  different  varieties  of  the  same  metal, 
and  when  placed  in  a  solution  of  one  of  its  salts  the  amorphous 
phase  is  in  general  negative  to  the  crystalline  phase.  The  author’s 
experiments  with  silver,  gold,  and  platinum  show  that  if  two  rods  of 
either  of  these  metals  be  softened  by  annealing,  and  one  of  them  then 
hardened  by  polishing  or  hammering,  the  latter  becomes  the  negative 
pole  when  the  rods  are  placed  in  a  solution  of  one  of  its  salts  or  in 
other  electrolytes.  L.  M.  J. 

The  Iodine  and  Ferric-ferrous  Potentials.  William  Maitland 
{Ze.it.  Elektrochem.,  1906,  12,  263 — 268). — The  potential  of  an  unalter¬ 
able  electrode  in  a  solution  containing  iodine  and  iodine  ions  is 
expressed  by  e  =  A  +  0,029551og10[I2]/[l']‘2.  The  normal  potential,  .4, 
may  be  defined  as  the  potential  in  a  solution  which  is  normal  with 
respect  to  iodine  ions,  (^4)  is  saturated  with  iodine,  and  (A2)  contains 
1  gram-molecule  of  iodine  per  litre.  The  two  values  differ  by  0  0849 
volt.  The  mean  value  of  A2  calculated  from  a  large  number  of  deter¬ 
minations  is  0"3418  volt  at  25°  compared  with  the  normal  calomel 
electrode.  The  E.M.F.' s  of  cells  made  up  of  a  platinum  electrode 
immersed  in  a  solution  of  ferrous  and  ferric  nitrates  and  a  normal 
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calomel  electrode  were  also  measured.  The  results  are  expressed  by 
the  formula  £  =  0-460  +  0-05911og[Fe*”]/[Fe"].  Owing  to  incomplete 
dissociation,  there  was  some  uncertainty  about  the  concentration  of  the 
ions,  especially  in  the  more  concentrated  solutions.  When  a  ferric 
salt  and  iodine  ions  or  a  ferrous  salt  and  iodine  are  mixed  together, 
equilibrium  will  be  attained  when  the  ratios  [Fe’“]/[Ee”]  and 
[I2]/[I']2  are  such  that  the  corresponding  potentials  are  the  same. 
The  authors  show  that  this  is  actually  the  case,  and  that  the  reactions 
studied  by  Seubert  and  his  students  (Abstr.,  1894,  ii,  140  and  191  ; 
1895,  ii,  17,  111,  and  395)  may  be  treated  quantitatively  by  means  of 
the  values  above  given.  T.  E. 

Spontaneous  Ionisation  of  Air  and  Other  Gases.  Hans 
Geitel  ( Chem .  Centr.,  1906,  i,  1080;  from  Ber.  Deut.  ‘pliys.  Ges., 
4,  23 — 38). — The  ionisation  of  air  increases  slowly  until  a  limiting 
value  is  attained.  Cellar  and  stagnant  air  at  a  constant  temperature 
gives  values  which  are  far  higher  than  those  of  artificially  prepared 
samples  such  as  air  from  pores.  It  would  thus  appear  that  radio¬ 
activity  is  the  cause  of  the  ionisation.  Extremely  small  traces  of 
radium  are  distributed  over  the  whole  globe.  An  emanation  which  is 
identical  with  that  of  thorium  is  also  frequently  detected,  although  its 
origin  is  not  proved.  Since  the  emanations  from  thorium  or  actinium 
do  not  persist  for  long,  they  have  hitherto  only  been  found  on  the 
ground  or  in  the  air  near  it.  The  results  of  Elster  and  Geitel’s  experi¬ 
ments  ( Physikal .  Zeit.,  6,  733)  support  the  theory  that  the  electrifica¬ 
tion  of  the  air  is  due  to  these  radiations.  Precise  measurements  are 
rendered  difficult  by  the  persistent  after-effects  of  radioactive  pre¬ 
parations,  and  by  the  slight  radioactivity  induced  in  the  instruments 
themselves.  There  is  as  yet  no  definite  indication  of  the  presence  of 
other  active  emanations.  Different  metals  ionise  the  air  in  their 
proximity  in  different  ways,  but  it  is  uncertain  whether  the  effect  is 
due  to  radiation  from  the  metals' themselves  or  to  their  influence  on  the 
radiations  which  are  already  present ;  many  observations,  such  as  those 
of  Wood  and  Campbell,  support  the  former  hypothesis.  At  tempera¬ 
tures  below  that  at  which  the  phenomenon  of  electric  glow  begins  to 
be  visible  (about  450°),  variation  of  temperature  has  no  effect  on  the 
ionisation.  The  spontaneous  ionisation  of  gases  cannot  yet  be  regarded 
as  entirely  due  to  radioactivity.  E.  W.  W. 

Accurate  Measurement  of  Ionic  Velocities  with  Applica¬ 
tions  to  Various  Ions.  Robert  B.  Denison  and  Bertram  D. 
Steele  {Phil.  Trans.,  1906,  A,  205,  449 — 464). — -Details  are  given  of 
work  already  described  (this  vol.,  ii,  68).  J.  C.  P. 

Ions  produced  by  Falling  Liquids.  E.  Aselmann  {Ann.  Physik, 
1906,  [iv],  19,  960 — 984). — Distilled  water  produces  only  negative 
ions,  solutions  of  sodium  chloride  produce  positive  and  negative  ions 
simultaneously.  Incidentally,  the  conclusion  is  reached  that,  to  make 
a  visible  yellow  coloration  of  a  Bunsen  flame  for  one  second  in  a  dark 
room,  1'5  x  10~8  milligrams  of  sodium  chloride  is  sufficient. 


J.  C.  P. 
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Results  and  Problems  of  the  Theory  of  Electrons.  Hendrik 
A.  Lorentz  (Arch.  Neerland.,  1906,  [ii],  11,  1 — 52). — A  lecture 
delivered  before  the  Berlin  Electrotechnical  Society.  J.  C.  P. 

Action  of  Organic  Colloids  on  the  Electrolytic  Deposition  of 
Copper.  Erich  Muller  and  Paul  Bahntje  (Zeit.  Elektrochem., 
1906,  12,  317 — 321). — From  an  acid  solution  of  copper  sulphate  con¬ 
taining  gelatin,  copper  is  deposited  in  a  smooth  form  resembling  the 
burnished  metal.  The  result  depends  on  the  quantity  of  gelatin  and 
on  the  current  density.  A  solution  containing  Off  mol.  of  copper  sulphate, 
0T  mol.  of  sulphuric  acid,  and  1  gram  of  gelatin  per  litre  and  a  current 
density  of  0-035  ampere  per  sq.  cm.  gives  good  results.  The  solution 
must  be  free  from  suspended  particles.  Albumin  gives  similar  results. 
“  Gum  ”  and  starch  also  affect  the  nature  of  the  deposit,  but  only  in 
more  strongly  acid  solutions.  None  of  the  colloids  tried  have  any 
effect  on  the  deposit  in  alkaline  (cyanide)  solutions.  The  burnished 
deposits  weigh  more  than  the  ordinary  crystalline  deposits  and  contain 
organic  matter.  The  authors  explain  the  influence  of  the  colloids  used 
by  their  known  effect  in  retarding  the  coagulation  of  hydrosols  by 
electrolytes.  They  suppose  that  metals  are  deposited  at  the  cathode  in 
the  amorphous  form,  the  colloids  preventing  the  crystallisation  of  the 
deposit.  This  involves  the  assumption  that  the  colloids  migrate  to  the 
cathode  under  the  influence  of  the  current.  They  are  able  to  show 
that  this  is  the  case  with  gelatin  in  acid  solutions,  but  not  in  alkaline 
solutions.  Albumin  behaves  in  the  same  way.  The  difference  between 
the  behaviour  of  the  colloids  towards  acid  and  alkaline  copper  solutions 
is  thus  accounted  for.  T.  E. 

Electrical  Preparation  of  Colloidal  Solutions.  The  Svedberg 
(Ber.,  1906,  39, 1705—1714.  Compare  Abstr.,  1905,  ii,  817). — The  spark 
discharge  between  zinc  or  aluminium  electrodes  immersed  in  fsobutyl 
alcohol  is  far  less  efficient  than  the  arc  discharge  in  the  production  of 
colloidal  solutions ;  hence  the  author  considers  that  the  success 
attending  his  second  method  (loc.  cit.)  is  due  to  the  formation  of 
numerous  small  arc  discharges  between  the  loose  particles  of  metal, 
resulting  in  very  rapid  pulverisation. 

Colloidal  solutions  in  ether  are  very  unstable;  numerous  organic 
solvents  were  employed  unsuccessfully,  but  anhydrous  acetone, 
paraldehyde,  and  particularly  propyl  alcohol  or  fsobutyl  alcohol  were 
found  to  give  stable  solutions.  Stability  is  also  conferred  on  a 
solution  by  the  addition  of  a  small  quantity  of  a  slightly  dissociated 
electrolyte  with  a  large  positive  ion  of  low  mobility,  for  example, 
stable  colloidal  solutions  were  obtained  in  ether  containing  a  few 
drops  of  bromobenzene.  This  phenomenon  is  in  harmony  with 
Billitzer’s  theory  (Abstr.,  1905,  ii,  305).  Low  temperatures  (-84°) 
are  also  favourable  to  increased  stability. 

An  apparatus  is  described  for  the  production  of  stable  ethereal 
solutions,  of  colloidal  sodium  at  the  ordinary  temperature,  and  of 
potassium,  rubidium,  and  ctesium  at  -  84°.  The  greater  the  atomic 
weight  of  the  alkali  metal,  the  more  the  colour  of  its  colloidal  solution 
approaches  the  red  end  of  the  spectrum  ;  moreover,  the  colour  of  the 
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solution  is  identical  with  that  of  the  metal  in  the  vaporous  state. 
Numerous  other  metals  have  been  obtained  in  colloidal  solution  in  iso- 
butyl  alcohol,  and  a  tabulated  statement  of  their  colour  and  relative 
stability  is  given. 

The  pulverising  action  of  the  high  tension  arc  discharge  has  also 
been  utilised  in  the  production  of  colloidal  solutions  of  carbon,  silicon, 
selenium  (compare  Muller  and  Nowakowski,  this  vol.,  ii,  18),  and 
tellurium,  and  of  certain  minerals  such  as  magnetic  iron  ore,  copper 
glance,  and  molybdenum  glance.  An  apparatus  is  described  in  which 
are  obtained  colloidal  solutions  in  fsobutyl  alcohol  of  substances  of 
vei’y  small  conductivity,  such  as  sulphur,  red  phosphorus,  mercuric 
oxide,  copper  oxide,  Prussian  blue,  &c,  An  attempt  to  obtain  a 
colloidal  solution  of  potassium  permanganate  resulted  in  the  formation 
of  colloidal  manganic  hydroxide.  C.  S. 

Magnetic  Susceptibility  of  the  Manganic  Salts.  R.  H. 

Weber  (Ann.  Physik,  1906,  [iv],  19,  1056 — 1070). — The  magnetic 
susceptibility  of  the  manganic  salts  is  considerably  less  than  that  of 
the  manganous  salts,  and  greater  than  that  of  the  chromium  salts.  The 
susceptibility  of  the  peroxide  Mn02,H20  dissolved  in  hydrochloric  acid 
is  approximately  the  same  as  that  of  the  manganic  salts. 

J.  C.  P. 

Quantitative  Relation  between  the  Specific  Heats  of  a  Gas 
and  its  Molecular  Constitution.  Philip  Blackman  ( Chem .  News, 
1906,  93,  145). — From  the  equation  Cp  —  Cv  =  RJJ,  it  follows  that 
y  —  1  +  RjJCv.  If  the  molecular  condition  of  a  gas  is  unaltered  by  a 
rise  of  temperature,  the  value  of  y  will  decrease,  for  K  is  constant 
and  Cv  increases.  The  value  of  y  increases,  however,  with  decreasing 
molecular  complexity,  so  that  in  the  case  of  a  gas  dissociating  in 
stages  the  curve  representing  y  as  a  function  of  the  temperature  will 
exhibit  an  alternating  series  of  maxima  and  minima.  H.  M.  D. 

Relation  between  the  Melting  Point  and  the  Coefficient  of 
Expansion  of  the  Solid  Elements.  H.  F.  Wiebe  (Ann.  Physik, 
1906,  [iv],  19,  1076 — 1078). — The  relationship  deduced  by  PanayefE 
(Ann.  Physik,  1905,  18,  210)  is  not  new  (see  Carnelley,  Abstr.,  1879, 
588;  Pictet,  Compt.  rend.,  1879,  88,  855;  Weber,  Ann.  Physik,  1905, 
[iv],  18,  868). 

The  author  himself  has  shown  previously  (Abstr.,  1880,  783)  that 
the  heat  necessary  to  raise  the  temperature  of  a  gram  atom  of  an 
element  from  the  absolute  zero  to  its  melting  point  (T)  is  inversely 
proportional  to  its  coefficient  of  cubical  expansion  (a).  When  this 
rule  is  combined  with  Dulong  and  Petit’s  law,  it  is  found  that 
(a  T)2  — /?,  the  coefficient  of  expansion  for  gases.  This  relationship  is 
shown  to  be  fulfilled,  with  fair  approximation,  in  the  case  of  some 
twenty  elements.  J.  C.  P. 

Course  of  Melting-point  Curves  for  Compounds  which  are 
Partially  Dissociated  in  the  Liquid  Phase,  the  Proportion  of 
the  Products  of  Dissociation  being  Arbitrary.  Johannes  J. 
van  Laar  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1906,  8,  699 — -714). 
— When  two  components  form  a  compound,  then  the  melting-point 
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curve  of  this  compound  will  have  a  horizonal  direction  at  the  summit 
if  there  is  but  the  slightest  dissociation  in  the  liquid  phase.  The 
slighter  the  dissociation  of  the  compound,  the  sooner  will  the  initial 
horizontal  course  pass  into  a  descending  course  as  excess  of  one 
component  or  the  other  is  added.  The  author  gives  a  fresh  mathema¬ 
tical  proof  of  these  statements,  and  deduces  formulae  for  the  course  of 
the  melting-point  curve  below  the  summit.  J.  C.  P. 

Dissociation  of  Fused  Compounds.  Robert  Kremann  (Zeit. 
Elektrochem.,  1906,  12,  259 — 263).— In  a  former  paper  (Abstr.,  1905, 
ii,  76),  the  author  drew  the  conclusion  that  the  freezing  point  of  an 
additive  compound,  which  dissociates  partially  when  fused,  might  be 
raised  by  the  addition  of  one  of  its  components.  He  now  points  out 
that  this  is  not  the  case,  the  error  being  due  to  the  approximate 
method  employed  to  calculate  the  molecular  composition  of  the 
mixtures.  In  reality,  a  depression  of  freezing  point  must  always 
occur.  The  more  accurate  calculation  shows  that  the  degree  of 
dissociation  of  the  molecular  compound  of  phenol  and  aniline  is  25  per 
cent,  (instead  of  20  per  cent.),  whilst  that  of  the  compound  of  phenol 
and  picric  acid  is  35  per  cent,  (instead  of  27  per  cent.).  T.  E. 

Isothermal  Distillation  of  Nitrogen  and  Oxygen  and  of 
Argon  and  Oxygen.  John  K.  H.  Inglis  (Phil.  Mag.,  1906,  [vij, 
11,  640 — 658). — Isothermal  distillations  of  mixtures  of  liquid  oxygen 
and  nitrogen  have  been  carried  out  at  74-7°  abs.  and  79-07°  abs.,  and 
the  compositions  of  the  liquid  and  vapour  in  equilibrium  with  each 
other  have  been  determined.  In  order  to  secure  this  equilibrium,  the 
vapour  was  circulated  through  and  through  the  liquid  until  no  further 
change  took  place  in  either.  If  Rv  and  71 1  are  the  ratios  of  nitrogen 
to  oxygen  in  the  vapour  and  liquid  respectively,  and  m  is  the  molecular 
percentage  of  nitrogen  in  the  liquid,  then  at  74-7°  abs.  Rv/Ri  =  6-60  - 
0  028m,  and  at  79'07°  abs.  RvIRi  =  5’48  -  0-0207m,  these  equations 
reproducing  the  experimental  results  with  close  approximation.  When 
the  total  pressure  and  the  partial  pressures  of  oxygen  and  nitrogen  are 
plotted  against  the  molecular  composition  of  the  liquid,  the  curves 
obtained,  although  they  have  only  slight  curvature,  are  certainly  not 
straight  lines.  Further  consideration  of  the  relation  of  these  partial 
pressures  to  composition  shows  that  the  solubility  of  nitrogen  in  oxygen 
is  in  accordance  with  Henry’s  law  up  to  a  molecular  percentage  of 
nearly  70,  but  that  the  value  of  the  quotient  concentration/ pressure 
for  oxygen  varies  in  such  a  way  as  to  indicate  association  of  oxygen 
molecules  when  dissolved  in  nitrogen. 

The  vapour  pressure  of  pure  argon  at  82‘09°  abs.  is  411  mm.,  and 
when  a  little  oxygen  is  added  the  vapour  pressure  rises  to  420  mm.  and 
remains  at  this  value,  in  spite  of  continued  addition  of  oxygen,  so  long 
as  any  solid  argon  is  left.  This  saturated  solution  of  argon  in  oxygen 
contains  92'7  per  cent,  argon  by  volume,  and  the  vapour  in  equilibrium 
with  it  contains  97'8  per  cent,  of  argon.  J.  C.  P. 

Modification  of  van’t  Hoff’s  Theory  of  the  Depression  of  the 
Freezing  Point.  II.  J.  B.  Goebel  (Zeit.  physikal.  Ghem.,  1906,  55, 
315 — 320.  Compare  Abstr.,  1905,  ii,  679). — Another  satisfactory 
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formula  connecting  c  and  A  (see  loc.  cit.)  is  the  following:  c  — 
0'391  A  +  A/(6-67  +  4’2A  +  9'2A2  -  8'4A3  + 3-4A4).  The  numerical  co¬ 
efficients  in  this  formula  are  deduced  from  Raoult’s  measurements  of 
the  freezing  point  of  sucrose  solutions.  When  c  is  calculated  by  the 
foregoing  formula  from  the  freezing-point  depressions  observed  in 
solutions  of  sodium,  potassium,  and  lithium  chlorides  and  potassium 
bromide,  values  are  obtained  which  are  in  harmony  with  Ostwald’s 
dilution  law.  J.  C.  P. 

Molecular  Condition  of  some  Salts  in  Pyridine.  Paul 

Walden  and  Mieczyslaw  Centnerszwer  (Zeit.  physikal.  Chem.,  1906, 
55,  321 — 343). — The  authors  have  made  a  fresh  determination  of  the 
boiling-point  elevation  constant  of  pyridine,  using  phenanthrene,  di- 
phenylamine,  and  benzil  as  solutes,  and  find  27T  as  the  mean  value. 
The  experiments  show  that  this  constant  is  extremely  sensitive  to 
traces  of  impurities  in  the  pyridine,  such  as  its  higher  homologues, 
and  especially  water.  Sehroeder’s  observation  (Abstr.,  1905,  ii,  306) 
that  certain  mercury  salts  produce  a  depression,  instead  of  an  elevation, 
of  the  boiling  point  of  pyridine,  is  not  confirmed,  and  it  is  shown  that 
a  small  quantity  of  water  in  the  dissolved  salt  may  be  the  cause  of 
such  observed  depression. 

The  influence  of  a  number  of  salts  on  the  boiling  point  of  pyridine 
has  been  studied,  and  the  results  lead  to  a  classification  of  the  salts  in 
two  groups.  On  the  one  hand,  mercuric  chloride,  bromide,  iodide,  and 
cyanide  and  ethyl  mercuric  chloride  are  found  in  concentrated  solutions 
to  have  a  molecular  weight  which  is  less  than  the  normal  value.  On 
the  other  hand,  the  molecular  weights  of  silver  nitrate  and  tetraethyl- 
ammonium  iodide,  dissolved  in  pyridine,  are  greater  than  the  normal 
value,  and  in  the  case  of  the  former  salt  i  passes  through  a  minimum 
value  (about  0  75).  Por  both  classes  of  substances,  the  molecular 
weight  in  dilute  solutions  approximates  to  the  normal  value.  These 
results  are  similar  to  those  obtained  with  liquid  sulphur  dioxide  as 
solvent  (see  Abstr.,  1902,  ii,  245),  and  it  is  probable  that  in  the 
present  case  also  the  somewhat  abnormal  results  obtained  are  due  to  a 
co  operation  of  several  factors,  such  as  polymerisation  of  salt  molecules 
and  combination  of  solute  and  solvent.  The  part  played  by  the  last- 
mentioned  factor  is  estimated  quantitatively  on  the  lines  of  Jones  and 
Getman’s  hypothesis  (see  Abstr.,  1905,  ii,  386,  710,  711).  J.  C.  P. 

Vapour  Pressure  in  Equilibrium  with  Substances  holding 
Varying  Amounts  of  Moisture.  Frederick  T.  Trouton  and 
Miss  B.  Pool  ( Proc .  Roy.  Soc.,  1906,  A,  77,  292—314). — With  the 
aid  of  special  apparatus,  the  authors  have  estimated  the  amounts  of 
water  held  by  different  fabrics  under  varying  conditions  of  tempera¬ 
ture  and  humidity.  It  is  found  (1)  that  the  weight  of  water  held  by 
a  given  material  is  determined  by  the  relative  humidity  alone,  (2)  that 
at  any  given  temperature  the  amount  of  water  held  varies  with  the 
saturation  according  to  a  parabolic  law,  except  in  the  neighbourhood 
of  complete  desiccation.  The  results  are  summed  up  in  the  com¬ 
parison  of  two  kinds  of  curves:  (1)  isohygrometric  curves,  that  is, 
curves  on  the  pressure-temperature  diagram,  so  drawn  that  the  pres- 
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sure  is  always  a  constant  fraction  of  the  saturation  pressure ;  (2) 
“  isoneric  ”  curves  or  “  isoneres,”  in  which  the  pressure  of  vapour 
from  a  material  holding  a  constant  weight  of  water  is  plotted  against 
temperature.  It  is  found  that  the  isoneres  approximately  coincide 
with  the  isohygrometrics.  The  same  relation  holds  approximately  in 
the  case  of  sulphuric  acid  solutions.  J.  C.  P. 

Trustworthiness  of  the  Calculation  of  Heating  Values  of 
Fuels  from  Analyses.  Otto  Mohr  ( Chem .  Centr .,  1906,  i,  960; 
from  Wocli.  Brau.,  23,  76 — 78). — In  calculating  the  heating  values  of 
fuels  from  analyses,  the  sulphur  is  especially  a  cause  of  uncertainty. 
The  sulphur,  which  is  present  as  sulphate,  either  remains  in  the  ash 
or  is  given  off  as  sulphur  trioxide.  Since  iron  pyrites  forms  ferric 
oxide  or  triferric  tetroxide,  the  weight  of  the  ash  includes  the  gain 
due  to  the  oxygen,  and  the  percentage  of  oxygen  and  nitrogen  which 
is  obtained  by  difference  is  consequently  too  low.  In  one  case,  the 
error  due  to  this  cause  amounted  to  147  units.  The  presence  of  carbon¬ 
ates  interferes  with  the  accurate  determination  of  the  carbon  of  the 
fuel,  and  the  estimation  of  hydrogen  is  also  subject  to  error  when 
water  is  present,  since  it  cannot  be  completely  removed  by  heating  at 
106°.  For  these  reasons,  the  calorific  value  of  coals  cannot  be  calcu¬ 
lated  with  sufficient  accuracy  from  the  results  of  analysis. 

E.  W.  W. 

Thermochemical  Investigation  of  the  Decomposition  of 
Organo  magnesium  Ether  Complexes  by  Water.  Wladimir 
Tschelinzeff  ( Ber 1906,  39,  1674 — 1681.  Compare  Abstr.,  1905, 
ii,  802  ;  this  vol.,  i,  241). — The  author  has  measured  the  thermal 
effects  produced  by  the  decomposition  by  water  of  various  organo- 
magnesium  ether  compounds  in  various  indifferent  solvents.  The  ether 
complexes  first  examined  were  prepared  in  two  phases  :  magnesium, 
ethyl  ether,  and  alkyl  haloid  were  caused  to  interact  in  light  petrol¬ 
eum,  benzene,  and  hexane  respectively  by  the  author’s  catalytic 
method  with  a  tertiary  amine ;  the  resulting  solids  were  then  acted 
on  by  an  excess  of  ether.  The  thermal  effects  of  the  addition  of 
water  on  the  complexes  thus  prepared  were  contrasted  with  the  effects 
on  the  corresponding  complexes  prepared  according  to  Grignard’s 
method  and  found  to  be  very  similar. 

The  action  of  water  on  the  compounds,  MgEtI,2Et„0; 

MgPraI,2Et20 ; 

Mg(C4Ha)I,2Et20  ;  Mg(C5Hn)I,2Et20,  prepared  by  both  methods,  was 
examined. 

The  conclusion  is  drawn  that  the  ether  complexes  prepared  by  the 
author’s  catalytic  method  by  aid  of  a  tertiary  amine  on  the  one  hand 
and  by  Grignard’s  usual  method  on  the  other  are  identical  in  struc¬ 
ture.  A.  McK. 

Thermochemical  Investigation  of  the  Decomposition  of 
Organo-magnesium  Compounds  by  Water.  Wladimir  Tschel¬ 
inzeff  [Ber.,  1906,  39,  1682 — 1685.  Compare  preceding  abstract). — - 
The  author  has  studied  the  thermal  effect  produced  by  decomposing 
with  water  solutions  of  ether-free  magnesium  alkyl  haloids  in  benzene 
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or  in  light  petroleum.  If  the  heat  developed  in  the  reaction  RMgl  + 
2R20  =  R*MgI,2R20  be  t,  and  that  by  the  reaction  RMgI,2R20  + 
Aq.  =  RII  +  |MgI2, Aq.  +  ~|Mg(OH)2  +  2R20  be  t2,  whilst  T  represents 
the  heat  evolved  in  the  reaction  RMgl  +  Aq.  =  RH  +  -|MgI2,Aq.  + 
iMg(OH)2,  then  T=  t1  +  tr  From  data  quoted  in  this  and  in  the  pre¬ 
ceding  paper,  this  relationship  is  borne  out  by  experiment.  A.  McK. 

Heats  of  Formation  of  Magnesium  Alkyl  Halides  from 
their  Elements.  Heat  evolved  in  the  Preparation  of  Mag¬ 
nesium  Alkyl  Halides.  Wladimir  Tschelinzeff  ( Ber .,  1906,  39, 
1686—1690.  Compare  preceding  abstracts). — The  heats  of  formation 
of  the  compounds  C2H5MgI,  C3H7MgI,  C4H9MgI,  and  C5HnMgI  from 
their  constituent  elements  are  calculated  to  be  60*7,  63‘7,  72,5,  and 
72  '6  Calories  respectively. 

The  heat  developed  in  the  combination  of  magnesium  and  ethyl 
iodide  is  also  calculated.  If  Thomsen's  figure  for  the  heat  of  forma¬ 
tion  of  ethyl  iodide  from  its  elements  be  taken,  then  the  value  of  Q 
in  the  equation  Mg  +  C2H5I  =  C2H5MgI  +  Q  is  +50‘8  Cal.,  whereas 
if  Berthelot’s  figures  be  taken,  then  +36'0  Cal.  A.  McK. 

Organic  Solvent  and  Ionising  Media.  III.  Viscosity  and  its 
Relation  to  the  Conductivity.  Paul  Walden  (Zeit.  physikal. 
Chem.,  1906,  55,  207 — 249.  Compare  Abstr.,  1904,  ii,  227  ;  this  vol., 
ii,  149). — The  author  has  determined  the  viscosity  (if)  at  0°  and  25°  of 
forty  solvents,  and  finds  that  there  is  an  obvious  parallelism  between 
the  magnitude  of  the  viscosity  itself  and  that  of  its  temperature- 
coefficient  (a) ;  the  greater  the  viscosity,  the  greater  is  the  temperature- 
coefficient  of  the  viscosity.  Indeed,  for  about  half  the  solvents 
examined  the  relation  ?;25/a  =  0’43  holds  approximately.  There  is 
apparently  no  relationship  between  the  viscosity  and  the  association 
factor,  the  molecular  volume,  or  the  dielectric  constant. 

The  viscosity  is  a  markedly  constitutive  property,  as  may  be  seen 
from  the  following  table,  which  gives  the  values  of  rj25  for  a  number  of 
solvents. 

/.0  /yO  . -O 

-cf  .  -cf  .  -CN.  -Cf  .  -NCS.  -N02.  -SNC.  -COoII.  -OH. 

NH  nCH3 

-CH3  ...  0-00256  (10°)  0  00316  0-00346  0-00387  —  0-00619  0-00719  (0-0113)  0-00SS 

-C2H5  .,  0-00345  —  0-00413  0-00460  0-00618  —  0‘00775  0‘0103  O’OIOS 

-C6H5...  0  0140  —  0-0125  —  0  0139  0-0182  —  —  — 

The  viscosity  of  mixtures  of  (1)  lactonitrile  and  acetonitrile, 
(2)  acetone  and  methyl  cyanoacetate,  has  been  studied.  In  both  cases 
the  observed  viscosity  differs  widely  from  the  value  calculated  on  the 
supposition  that  the  mixed  liquids  are  without  mutual  action. 

Solutions  of  tetraethylammonium  iodide  and  one  or  two  ternary  salts 
in  several  of  the  solvents  have  been  examined,  and  it  is  found  that 
when  the  solutions  are  dilute  (u>200)  the  values  of  y0,  rj25,  and  a  are 
practically  identical  with  the  corresponding  values  for  the  pure  solvents. 
This  being  so,  it  is  permissible  to  use  the  experimental  data  on 
viscosity  obtained  for  the  pure  solvents  in  discussing  the  relationship 
between  the  conductivity  and  the  viscosity  of  dilute  solutions.  It  is 
then  shown  that  for  about  thirty  organic  solvents,  for  which  the 

23—2 
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necessary  data  are  available,  r]25  x  A^>  =  const.  =  0'7,  tetraethyl- 
ammonium  iodide  being  taken  as  solute  throughout.  The  temperature 
coefficients,  too,  (1)  of  the  fluidity,  (2)  of  the  conductivity,  are 

practically  equal  in  the  case  of  each  solvent.  It  is  therefore  to  be 

expected  that  tj0  x  A^  =  0‘7,  and  this  relationship  is  supported  by  the 
experimental  data.  These  results  may  be  summed  up  in  the  statement 
that  when  tetraethylammonium  iodide  is  taken  as  solute  with  organic 
solvents  the  product  of  the  viscosity  and  the  conductivity  at  infinite 
dilution  is  independent  of  the  temperature  and  of  the  nature  of  the 
solvent.  It  appears  from  the  author’s  work  that  the  mobility  of  the 
ions  is  determined  not  so  much  by  the  friction  experienced  by  the  ions 
themselves  as  by  the  friction  of  the  particles  of  the  solvent.  This 
probably  means  that  the  moving  ion  is  associated  with  a  number  of 

the  molecules  of  the  solvent,  so  that  the  friction  it  experiences  is 

practically  identical  with  that  of  the  solvent  itself.  The  number  of 
associated  solvent  molecules  will  vary  with  the  nature  of  the  ion. 

J.  C.  P. 

Organic  Solvent  and  Ionising  Media.  IV.  Ebullioscopic 
Measurements.  Paul  Walden  ( Zeit .  physikal.  Chem.,  1906,  55, 
281 — 302.  Compare  Abstr.,  1904,  ii,  227  ;  this  vol.,  ii,  149,  335). — 
The  molecular  condition  of  tetraethylammonium  iodide,  the  substance 
chosen  as  a  normal  solute,  has  been  studied  by  boiling-point  measure¬ 
ments  in  the  following  solvents :  methyl  and  ethyl  alcohols,  aceto¬ 
nitrile,  propionitrile,  nitromethane,  and  methyl  thiocyanate.  The 
boiling-point  elevation  constants  of  the  last  four  solvents  have  been 
specially  determined,  and  are  found  to  be  13’0,  18-7,  19-5,  and  26‘4 
respectively.  As  in  the  case  of  other  solvents,  these  empirical  con¬ 
stants  are  less  (about  8  per  cent.)  than  the  values  calculated  from 
van’t  Hoff’s  expression,  0’02 T'2jw.  When  the  values  of  i  for  tetra¬ 
ethylammonium  iodide  obtained  from  the  ebullioscopic  measurements 
are  compared  with  those  obtained  from  the  conductivity  measurements 
previously  recorded,  it  is  found  that  though  they  are  of  the  same  order 
there  is  by  no  means  complete  agreement.  With  the  alcohols  as 
solvents,  the  values  of  i  obtained  by  the  osmotic  method  are  smaller 
than  those  obtained  by  the  conductivity  method,  the  divergence 
between  the  two  sets  of  values  increasing  with  the  concentration  of 
the  solute.  It  appears  that  the  greater  the  associating  power  of  the 
solvent  and  the  greater  its  mass  relatively  to  that  of  the  solute,  the 
less  marked  is  the  tendency  of  the  latter  to  associate  and  the  closer  is 
the  approximation  between  the  two  sets  of  i  values.  With  the 
nitriles  and  nitromethane  as  solvents,  there  is  a  satisfactory  agreement 
between  the  two  sets  of  i  values.  Addition  of  tetraethylammonium 
iodide  to  methyl  thiocyanate  actually  lowers  the  boiling  point  of  the 
latter,  and  an  explanation  of  this  anomalous  behaviour  has  not  yet  been 
discovered.  J.  C.  P. 

Diffusion  of  Hydrogen  through  Hot  Platinum.  Adolf 
Winkelmann  (Ami.  Physik,  1906,  [iv],  19,  1045 — 1055.  Compare 
Abstr.,  1902,  ii,  552). — The  experimental  results  obtained  in  earlier 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


337 


work  can  be  expressed  equally  well  by  the  author’s  formula  and  by  that 
of  Richardson,  Nicol,  and  Parnell  {Phil.  Mag.,  1904,  [vi],  8,  1). 

J.  C.  P. 

Gaseous  Osmosis  through  a  Colloidal  Membrane.  Jules 
Amar  (Conipt,  rend.,  1906,  142,  779 — 781). — The  permeability  of  a 
colloidal  membrane  to  carbon  dioxide  was  determined  by  weighing  the 
amount  of  the  gas  which  diffused  through  the  membrane  in  thirty 
minutes  on  four  consecutive  days  ;  the  results  were  20  mg.,  16  mg., 
12  mg.,  and  8  mg.,  showing  that  the  osmosis  diminishes  as  the  mem¬ 
brane  becomes  dry,  whilst  if  the  membrane  is  perfectly  dry  the 
diffusion  ceases  entirely.  M.  A.  W. 

Gaseous  Osmosis  through  a  Colloidal  Membrane.  Jules  Amar 
(Compt.  rend.,  1906,  142,  872 — 874). — The  author  has  shown  that  a 
perfectly  dry  animal  membrane  separating  air  and  carbon  dioxide  both 
at  atmospheric  pressure  is  impermeable  to  the  latter  gas  (compare 
preceding  abstract).  If  the  pressure  of  the  carbon  dioxide  is  gradually 
raised,  osmosis  begins  when  the  pressure  reaches  a  value  corresponding 
with  12  to  14  mm.  of  petroleum,  and  the  osmotic  effect  increases 
as  the  pressure  is  further  increased.  Under  the  increased  pressure, 
it  would  seem  *that  the  carbon  dioxide  can  dissolve  in  the  membrane, 
and  then  only  is  the  membrane  permeable  to  the  gas.  After  subject¬ 
ing  a  dried  colloidal  membrane  to  a  current  of  carbon  dioxide  under  a 
pressure  of  40  mm.  of  petroleum  for  twenty-four  hours,  it  was  found 
that  about  30  mg.  of  carbon  dioxide  could  be  extracted  by  means  of  a 
mercury  pump.  H.  M.  D. 

Experimental  Demonstration  of  Osmosis.  Alfred  Thiel 
(Zeit.  Elektrochem.,  1906,  12,  229 — 230). — When  a  drop  of  a  cold 
saturated  solution  of  potassium  ferrocyanide  is  formed,  by  means  of  a 
pipette,  under  the  surface  of  a  solution  of  copper  sulphate  (05  molecule 
per  litre),  it  first  sinks  to  the  bottom  of  the  vessel.  Owing  to  osmosis, 
it  then  swells  and  finally  rises  to  the  surface,  the  specific  gravity  of 
the  solution  of  potassium  ferrocyanide  having  become  smaller  than 
that  of  the  copper  sulphate  owing  to  the  passage  of  water  through  the 
copper  ferrocyanide  membrane.  T.  E. 

Nature  of  the  Process  of  Osmosis  and  Osmotic  Pressure 
with  Observations  concerning  Dialysis.  Louis  Kahlenberg 
(J.  Physical  Chem.,  1906,  10,  141 — 209). — Considering  the  great 
importance  of  direct  measurements  of  osmotic  pressure  for  the  van’t 
Hoff  theory  of  solutions,  the  number  of  such  measurements  is  small, 
and  much  work  has  been  done  which  indicates  that  the  cause  of  osmotic 
phenomena  is  not  to  be  found  in  the  explanation  due  to  van’t  Hoff 
(see  Traube,  Abstr.,  1905,  ii,  13  ;  Batelli,  ibid.,  ii,  629).  The  author’s 
experiments  were  made  in  order  to  inquire  into  the  nature  of  osmotic 
pressure  and  to  test  whether  the  latter  really  follows  the  gas  laws. 
If  ether  be  separated  from  chloroform  by  a  layer  of  water,  then,  owing 
to  the  solubility  of  ether  in  water  and  its  miscibility  with  chloroform, 
the  ether  passes  through  the  aqueous  layer  into  the  chloroform. 
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Owing  to  the  slight*solubility  of  chloroform  in  water,  the  reverse  flow 
is  very  limited.  The  water  acts,  therefore,  as  a  semi -permeable  septum. 
If  cork  saturated  with  water  is  employed,  the  existence  of  osmotic 
pressure  may  also  be  demonstrated.  This  illustrates  the  author’s  view 
of  the  nature  of  osmosis.  If  two  liquids  A  and  B,  mutually  soluble,  be 
separated  by  a  septum  capable  of  absorbing  A,  then  A  passes  through 
into  B ;  the  reverse  flow  also  occurs  to  a  slight  extent,  because  the 
septum  when  saturated  with  A  is  then  capable,  to  some  extent,  of 
dissolving  B.  This  accords  with  the  fact  that  no  membrane  is  abso¬ 
lutely  semi-permeable.  It  is,  therefore,  possible  to  predict  the  direction 
of  the  osmosis.  Thus,  india-rubber  does  not  absorb  water  ;  it  absorbs 
pyridine  and  alcohol,  however,  and  these  liquids  pass  through  india- 
rubber  into  water.  Acetic  acid  also  passes  through  into  water  from  a 
solution  or  from  the  pure  acid.  If  a  pyridine  solution  of  silver  nitrate 
is  separated  from  water  by  an  india-rubber  septum,  the  pyridine  passes 
through,  but  only  traces  of  the  silver  salt  which  is  not  soluble  in 
hydrocarbons,  and  hence  not  absorbed  by  the  india-rubber.  With 
parchment  in  place  of  india-rubber,  the  main  flow  is  in  the  opposite 
direction,  but  some  pyridine  and  silver  nitrate  pass  into  the  water,  a 
result  which  would  be  expected  from  the  ready  absorption  of  water  by 
parchment.  A  very  large  number  of  experiments  is  recorded  which 
are  in  complete  accord  with  the  author’s  views.  Copper  oleate  is 
soluble  in  hydrocarbons  and  hence  passes  through  india-rubber  in 
benzene  or  pyridine  solution ;  sugar,  however,  does  not  so  pass,  and  it 
follows,  therefore,  that  if  a  pyridine  solution  of  both  copper  oleate  and 
sucrose  be  separated  from  pure  pyridine  by  a  rubber  membrane  the 
non-crystalline  or  colloid  substance  passes  through  the  septum. 
Similarly,  camphor  could  be  substituted  for  sucrose  and  two  crystalline 
substances  could  be  thus  separated  by  dialysis.  Quantitative 
measurements  of  the  osmotic  pressure  were  also  made  in  cells  with  an 
india-rubber  septum,  and  details  of  the  construction  of  these  cells  are 
given.  Pyridine  was  employed  as  the  solvent,  and  sucrose,  silver 
nitrate,  and  lithium  chloride  were  the  solutes.  It  was  found  that  in 
order  to  obtain  correct  results  for  the  pressure  it  is  essential  that  the 
outer  liquid  and  contents  of  the  cell  should  be  continuously  stirred, 
and  an  ingenious  contrivance  for  this  purpose  is  described.  It  was 
found  that  the  electrolyte,  lithium  chloride,  gave  lower  pressures  than 
the  sucrose,  and  neither  gave  pressures  at  all  approximating  to  those 
required  by  the  gas  laws.  Further,  the  changes  of  pressure  due  to 
temperature  changes  are  very  much  greater  than  they  should  be  if 
proportional  to  the  absolute  temperature.  The  author  considers  it 
proved  that  the  gas  laws  do  not  hold,  and  hence  cannot  serve  as  a  basis 
for  a  satisfactory  theory  of  solutions.  L.  M.  J. 


Diffusion  of  Solutions  and  Molecular  Weights.  Michel 
Yegounow  ( Compt .  rend.,  1906,  142,  954 — 957). — The  author  has 
determined  the  velocity  with  which  a  salt  solution  rises  to  a  given 
height  in  a  tube  containing  gelatin  when  the  tube  is  partly  immersed 
in  the  solution,  and  finds  that  the  ratio  of  the  coefficient  of  diffusion 
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(k)  to  the  velocity  ( v )  is  constant  for  equal  molecular  solutions  of  all 
substances  :  for  normal  solutions,  the  value  of  the  constant  is  O’l. 

M.  A.  W. 

Methods  of  Deducing  the  Phase  Rule.  Alfred  Byk  {Zeit, 
physikal.  Chem.,  1906,  55,  250 — 256). — The  author  discusses  the 
relative  mei’its  of  Nernst’s  deduction  of  the  phase  rule,  as  given  in  his 
text-book,  and  the  proof  published  by  Wind  (Abstr.,  1900,  ii,  197). 
The  advantages  claimed  for  the  latter  are  more  apparent  than  real. 

J.  C.  P. 

Contributions  to  the  Theory  of  Mixtures.  Johannes  D.  van 
der  Waals  {Arch.  Neerland.,  1906,  [ii],  11,  115 — 148), — A  matlie^ 
matical  paper.  J.  C.  P. 

The  Displacement  of  the  Equilibrium  of  Uni  variant  and  of 
Bivariant  Systems.  Paul  Saurel  {J.  Physical  Chem.,  1906,  10, 
108 — 118). — A  mathematical  paper  in  which  the  author  applies  the 
genex-al  equations  of  equilibrium  displacement  to  the  cases  of 
univariant  and  bivariant  systems  of  any  number  of  components. 

L.  M.  J. 

Static  Character  of  the  Equilibrium  of  Physico-chemical 
Systems.  A.  Gorboff  ( J .  Russ.  Phys.  Chem.  Soc.,  1905,  37, 
1216 — 1228). — The  author  discusses  the  equilibria  of  non-variant  and 
univariant  systems,  and  comes  to  the  following  conclusions.  The 
equilibrium  of  physico-chemical  systems  is  preserved  in  virtue  of  the 
conditions  of  experiment.  It  is  not  exhibited  as  a  consequence  of  two 
opposite  changes,  since  it  is  not  probable  that,  at  any  appreciable 
surface  of  two  co-existing  phases,  the  mathematical  equality  of  the  two 
changes  required  by  theory  holds ;  consequently,  it  is  realised  as 
a  result  of  a  general  law  and  in  spite  of  chance.  In  a  condition  of 
equilibrium,  the  velocity  of  change  is  zero,  so  that  equilibrium  is  not 
dynamic,  but  static,  in  character.  Further,  as  regards  the  phenomenon 
of  evaporation  of  homogeneous  liquids,  the  kinetic  hypothesis  gives  no 
explanation  either  of  the  capability  of  the  liquid  of  separating,  under 
the  conditions  of  experiment,  into  two  phases  (liquid  and  vaporous),  or 
of  the  constancy  of  the  vapour  pressure  at  constant  temperature,  or  of 
the  mechanical  stability  of  a  system  consisting  of  a  liquid  and  its 
saturated  vapour.  T.  H.  P. 

Studies  in  Chemical  Affinity.  I.  J.  N.  Bronsted  {Zeit.  physikal. 
Chem.,  1906,  55,  371 — 382). — The  author  calculates  the  affinity  of  a 
reaction,  that  is,  the  maximum  of  external  work  derivable  from  the 
change,  for  the  case  where  there  is  a  transition  temperature,  and 
where  the  manner  in  which  the  heat  of  the  reaction  varies  with 
temperature  is  known.  He  arrives  thermodynamically  at  the  for¬ 
mula :  A  ~Q0(T-  7T0)/7T0  +  (c2-c1)[7,loge77/770  — (77  -  7^)],  where  A  is 
the  affinity  at  the  temperature  T,  Q0  is  the  heat  absorbed  in  the 
change  at  T0,  the  transition  temperature,  cY  and  c2  are  the  specific 
heats  of  the  initial  and  final  systems  respectively.  The  applicability 
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of  this  formula  is  tested  for  the  allotropic  change  ^  Sm.  A  satis¬ 
factory  agreement  is  found  between  the  values  of  A  calculated  by  the 
formula  and  those  obtained  from  direct  determinations  of  the  affinity 
by  means  of  solubility  measurements.  In  the  course  of  his  work  the 
author  has  found  that  the  heat  effect  accompanying  the  change 
m  is  2 ‘40  cal.  per  gram  of  sulphur.  The  molecular  weight  of 
sulphur  in  benzene  and  chloroform  is  that  corresponding  with  the 
formula  S8.  The  ratio  sTO/sr^,  where  s  =  solubility,  is  found  to  be 
1  '27 — D40  between  0°  and  25‘3°  (values  quite  different  from  those 
found  by  Meyer,  Abstr.,  1903,  ii,  137) ;  the  ratio  of  the  solubilities  is 
independent  of  the  solvent  used.  J.  C.  P. 

Equilibria  in  Silver  Chloride  Solutions.  Roger  C.  Wells  ( J . 
Physical  Chem.,  1906,  10,  79 — 92). — The  nephelometer  described  by 
the  author  and  Richards  (Abstr.,  1904,  ii,  287)  affords  a  good  method 
for  determining  the  concentration  of  an  ion  in  very  dilute  solution,  and 
the  author  has  used  it  to  investigate  the  validity  of  the  solution  law  in 
the  case  of  solutions  of  silver  chloride — that  is,  to  determine  the  con¬ 
stancy  of  the  product  of  the  concentrations  of  the  silver  and  chloride 
ions.  In  any  given  solution  the  silver  was  first  precipitated  by  excess 
of  chlorine  ions,  and  in  another  portion  the  chlorine  precipitated  by 
excess  of  silver  ions,  and  the  method  of  using  the  nephelometer  is 
slightly  modified  by  the  use  of  standard  opalescent  glasses,  details 
being  given.  In  the  first  series  of  experiments,  the  concentration  of 
chlorine  ions  varied  from  57  to  5  microequivalents  (millionths)  per 
litre,  and  the  solubility  product  varied  irregularly  from  192  to  220. 
In  another  series,  the  concentration  varied  from  3  to  29,  and  the 
product  varied  from  98  to  111.  The  constancy  is  thus  well  established. 
The  nephelometric  observations  were  also  completely  verified  by  deter¬ 
minations  of  E.M.F.  and  the  application  of  Nernst’s  formulse. 

L.  M.  J. 

Esterification.  Rudolf  Wegscheider  [with  Anton  Kailan] 
( Ber .,  1906,  39,  1054 — 1057.  Compare  H.  Goldschmidt  and  E.  Sunde, 
this  vol.,  ii,  219). — The  esterification  constant  for  benzoic  acid  gradually 
diminishes  with  the  time  when  hydrogen  chloride  in  absolute  alcohol 
is  used.  This  is  not  due  to  the  hydrolysis  of  the  ester  formed, 
but  to  catalytic  retardation  by  the  water  formed.  When  the  alcohol 
contains  small  amounts  of  water,  the  constant  does  not  fall  to  any 
appreciable  extent  with  the  time. 

Direct  proportionality  between  the  constant  and  the  concentration 
of  the  hydrogen  chloride  used  as  catalyst  only  holds  for  absolute 
alcohol ;  when  appreciable  amounts  of  water  are  present,  the  value 
Kjc  increases  with  c. 

For  any  given  concentration  of  the  hydrogen  chloride,  the  relation¬ 
ship  between  the  velocity  constant  K  and  the  concentration  of  the 
water  W  is  expressed  by  the  equation  1/K=  a  +  j3W +  yTF2.  For 
c  =  0-858  and  IF  up  to  D15,  1/K=  20-47  +  28-17  W  +  33-34  W2. 

Errors  may  be  introduced  in  preparing  the  hydrogen  chloride 
solution  unless  rise  of  temperature,  causing  the  formation  of  water, 
is  avoided.  The  presence  of  small  amounts  of  ethyl  benzoate  also 
affects  the  constant  to  a  slight  extent.  J-  J.  S, 
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Velocity  of  Formation  of  Oximes.  Payel  I.  Petrenko- 
Kritschenko  and  W.  Kantscheff  ( Bex 1906,  39,  1452 — 1460. 
Compare  Abstr.,  1901,  i,  505). — The  rate  of  oxime  formation  has  been 
determined  in  alcoholic  solutions  free  from  aldehyde.  The  unused 
hydroxylamine  was  titrated  by  Meyeringh’s  method.  The  following 
numbers  give  the  percentage  of  compound  transformed  into  oxime  at 
the  end  of  one  hour  :  acetone,  82  ;  methyl  ethyl  ketone,  79 '2  ;  methyl 
propyl  ketone,  74'6  ;  diethyl  ketone,  37*9  ;  ethyl  propyl  ketone,  36’8 ; 
dipropyl  ketone,  31 4;  methyl  w-hexyl  ketone,  67 '6  ;  methyl  isopropyl 
ketone,  33'0 ;  ethyl  isopropyl  ketone,  28‘9 ;  acetophenone,  9-2  ; 
benzaldehyde,  85-0  ;  isobutaldehyde,  76-7  ;  ketoheptamethylene,  44‘2 ; 
ketohexamethylene,  92;  ketopentamethylene,  61 ‘8;  propionyltetra- 
methylene,  32-4;  and  acetyltrimethylene,  9'L  The  results  confirm 
those  previously  obtained  for  the  reactivity  of  carbonyl  compounds 
(Abstr.,  1905,  i,  354,  742). 

The  following  values  have  been  obtained  for  the  esters  of  ketonic 


acids : 
33-5 


Ac-C02Et,  64-5;  CH2Ac*C02Et,  51 -5 


CHEtAc-C02Et,  15-7 
9-6 


CAcEt2'C02Et, 


C02Et, 

5-2  ;  C0(CH2*C02Et)2, 


CH2Ac-CH, 


33-2;  C0(CHMe-C02Et)2,  9'6  ;  C0(CHEt-C02Et)2,  7‘5  ; 

^^CHMe*CH(C02EtW  ^  05-7  •  69  • 

^<4cHMe*CH(C02Et)'^ Z  °V,HPh-nH  by  ' 


</ClTPh-CH(C02EtK  15  .  NH^CHPh-CH(C02EtK 
U<^CHPh*CH(C02Ety  ^U’  ’  JN1±VCHPh-CH(C02Et)^u’ 


4  per  cent. 

In  these  experiments,  the  excess  of  hydroxylamine  was  determined  by 
titration  with  standard  acid,  using  p-nitrophenol  as  indicator. 

These  numbers  are  discussed,  and  more  especially  the  increased 
activity  due  to  ring  formation  pointed  out.  J.  J.  S. 


Critical  Pressures  of  Solutions.  Mieczyslaw  Centnerszwer 
and  A.  Pakalneet  (Zeit.  physikcd.  Ghem.,  1906,  55,  303 — 314.  Com¬ 
pare  Centnerszwer,  Abstr.,  1904,  ii,  158;  Smits,  ibid.,  ii,  15). — The 
authors’  experiments,  made  chiefly  with  solutions  of  triphenylmethane 
in  ether,  show  that  the  critical  pressure  of  a  solution  (meniscus  in 
middle  of  tube)  is  greater  than  that  of  the  pure  solvent,  and  that  the 
increase  is  proportional  to  the  concentration  of  the  solute.  The  critical 
part  of  the  border  curve  for  any  given  solution  can  be  represented  by 
the  equation  tt  —  ir0  +  A{6  -  <90),  where  7 r0  and  <90  are  the  critical  pressure 
and  temperature,  7 r  and  6  are  the  corresponding  quantities  for  the 
solution,  and  A  is  a  constant  independent  of  the  concentration,  and 
equal  to  the  molecular  increase  of  the  critical  pressure  divided  by  the 
molecular  rise  of  the  critical  temperature.  In  all  the  solutions,  retro¬ 
grade  condensation  of  the  first  order  has  been  observed  both  at  con¬ 
stant  temperature  and  at  constant  pressure.  J.  C.  P. 

Solubility  Curves.  Joseph  E.  Trevor  {J.  Physical  Chern.,  1906, 
10,  99 — 107). — A  mathematical  paper  in  which  the  author  investigates 
the  equations  for  the  solubility  in  the  case  of  a  two-component  system 
in  a  three-phase  state.  L.  M.  J. 
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Regularity  in  the  Absorption  of  Gases  by  Liquids.  Ludwig  W 
Winkler  ( Zeit .  physikal.  Chem.,  1906,  55,  344 — 354.  Compart 
Abstr.,  1892,  556). — For  a  large  numbers  of  gases  and  vapours  dis¬ 
solved  in  water,  the  author  finds  his  earlier  rule  (loo.  cit .)  confirmed, 
the  change  in  the  absorption  coefficient  with  the  temperature  being 
proportional  to  the  change  in  the  viscosity  of  the  solvent.  The 
numerical  value  of  k  { loc .  cit.)  varies  with  the  number  of  atoms  in  the 
molecule  of  dissolved  gas.  Thus,  the  value  of  k  for  argon  is  about 
4*4,  the  value  for  hydrogen,  oxygen,  and  other  diatomic  gases  is  about 
3*8,  for  triatomic  gases  about  3 '2,  and  so  on.  The  behaviour  of 
helium  is  exceptional.  For  vapours  which  exhibit  deviation  from  the 
condition  characteristic  of  a  perfect  gas,  k  tends  to  increase  with 
rising  temperature.  J.  C.  P. 

Solubility  in  Water  of  the  Halogen  Derivatives  of  Hydrocar¬ 
bons.  A.  Rex  {Zeit.  physikal.  Chem.,  1906,55,  355 — 370). — The  author 
finds  that  at  20°  100  grams  of  water  dissolve  the  following  weights  (in 
grams)  of  the  substances  named  :  methylene  chloride,  2*0;  chloroform, 
0*822  ;  carbon  tetrachloride,  0*08  ;  methylene  bromide,  L148  ;  methyl 
iodide,  1*419  ;  ethylene  chloride,  0*869 ;  ethylidene  chloride,  0*550;  ethyl 
bromide,  0*914  ;  ethyl  iodide,  0*403  ;  propyl  chloride,  0*272  ;  isopropyl 
chloride,  0*305;  propyl  bromide,  0*245;  isopropyl  bromide,  0*318; 
propyl  iodide,  0*107  ;  isopropyl  iodide,  0*140  ;  carbon  disulphide,  0*201. 

The  value  of  k  in  Winkler’s  formula  (see  preceding  abstract),  when 
calculated  for  each  of  a  series  of  halogen  derivatives  containing  a  given 
number  of  atoms,  is  found  to  increase  regularly  with  the  molecular 
weight.  The  value  of  k  for  a  given  compound  increases  as  the 
temperature  rises  (compare  Winkler,  loc.  cit.). 

In  general,  the  author  finds  that  the  regularities  observed  by 
Winkler  in  the  absorption  of  gases  by  water  at  various  temperatures 
are  to  be  found  also  in  connection  with  the  solubility  of  liquids  in 
water.  The  conclusion  is  drawn  that  the  solution  of  liquids  in  water 
is  a  process  of  absorption  just  as  much  as  is  the  solution  of  gases. 

J.  C.  P. 

Mixed  Crystals  in  Ternary  Systems  Frans  A.  H.  Schreine- 
maiiers  {Arch.  Neerland.,  1906,  [ii],  11,  53 — 114). — A  resume  of  work 
published  previously  (Abstr.,  1905,  ii,  154,  376,  685).  J.  C.  P. 

Formation  of  Solid  Surfaces  in  Solutions  of  Dyes :  Photo¬ 
electric  Effects  in  the  Case  of  these  and  of  Metallic  Sulphides. 
Otto  Rohde  {Ann.  Physik,  1906,  [iv],  19,  935 — 959). — Observation  of 
aqueous  solutions  of  magenta  and  methyl-violet  shows  that  the  surface 
of  the  liquid  gradually  becomes  more  concentrated,  then  tough,  and 
finally  rigid  and  brittle,  the  solution  being  then  covered  with  a  skin 
of  the  solid  dye.  The  molecular  forces  which  cause  this  separation  of 
the  solid  dye  are  probably  the  same  as  those  which  are  active  in  the 
phenomena  of  surface  tension.  The  more  concentrated  the  solution 
the  thicker  is  the  skin  which  is  formed,  and  the  more  rapid  is  its  form¬ 
ation.  Aqueous  solutions  of  magenta  and  methyl-violet  exhibit 
marked  photoeloctric  effects,  due  entirely  to  the  skin  already- 
described. 
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A  number  of.  metallic  sulphides  have  been  examined  and  are  all 
found  to  exhibit  photoelectric  effects.  These  are  independent  of  the 
way  in  which  the  sulphide  has  been  prepared,  and  are  conditioned 
chiefly  by  the  character  of  the  surface,  the  density,  and  the  molecular 
structure  (crystalline  form,  for  example).  J.  C.  P. 

Condition  of  the  Colouring  Matter  in  Artificially  Coloured 
Crystals.  P.  Gaubert  ( Gompt .  rend.,  1906,  142,  936 — 938.  Compare 
this  vol.,  ii,  152). — If  the  coloured  crystals  are  only  formed  in 
solutions  nearly  saturated  with  the  colouring  matter,  they  have  the  same 
colour  as  the  crystals  of  the  colouring  matter,  and  tho  directions  of 
maximum  and  minimum  absorption  are  not  in  any  way  related  to  the 
axes  of  the  crystal.  If,  on  the  other  hand,  the  coloured  crystals  are 
formed  independently  of  the  concentration  of  the  colouring  matter  in 
solution,  the  colour  may  be  different  from  that  of  the  crystals  of  the 
colouring  matter,  but  the  directions  of  maximum  and  minimum  absorp¬ 
tion  are  determined  by  the  axes  of  the  crystal. 

The  author  has  crystallised  phthalic  acid  from  aqueous  solutions 
containing  methylene-blue,  and  found  that  the  colouring  matter 
distributes  itself  in  a  constant  ratio  between  the  crystals  and  the  solu¬ 
tion,  indicating  that  the  molecular  condition  is  the  same  in  the  solid 
as  in  the  liquid  solution.  Crystallisation  of  coloured  solutions  of 
carbamide  nitrate  gave  similar  results.  IT.  M.  D. 

The  Transition  from  Crystalline  to  Colloid  Substances. 

Basil  B.  Kuriloff  (Zeit.  Elektrochem.,  1906,  12,  209 — 218). — The 
precipitation  of  solutions  of  zinc  chloride  by  ammonia  is  studied. 
When  the  quantity  of  ammonia  added  is  less  than  one  molecule  to  one 
equivalent  of  zinc,  the  precipitate  consists  of  the  basic  salt, 
ZnCl'OH,Zn(OH)2,  and  the  equilibrium  reached  is  in  agreement  with 
the  laws  of  the  action  of  mass. 

With  larger  quantities  of  ammonia,  the  composition  of  the  precipi¬ 
tate  undergoes  a  gradual  change,  chlorine  being  eliminated  and 
ammonia  absorbed.  The  precipitate  finally  dissolves  entirely  to  a 
colloidal  solution  of  zinc  hydroxide.  This  solution  is  precipitated  by 
dilution.  The  laws  of  mass  action  do  not  apply  to  the  equilibria  in 
which  the  colloidal  zinc  hydroxide  occurs,  and  its  composition  cannot 
be  represented  by  any  ordinary  chemical  formula.  T.  E. 

Amorphous  Precipitations.  I.  Partial  Cleavage  of  Bivalent 
Bases  on  Precipitation  of  Chromic  or  Aluminium  Hydroxide. 

Daniel  Stromholm  (Arkiv.  Kem.  Min.  Geol.,  1906,  2,  No.  9,  1 — 13). — 
Starting  from  the  law  of  mass  action,  the  author  proceeds  to  determine 
the  criteria  for  a  precipitate  consisting  of  a  chemical  compound  or  of 
an  adsorption,  examples  being  taken  from  the  actions  of  bivalent 
bases  on  chromic  and  aluminium  hydroxides.  In  the  first  case,  the 
composition  of  the  precipitate  or  the  concentration  of  the  non- 
dissociated  hydroxide  in  the  solution  must  be  constant.  If,  however, 
there  exists  only  a  solid  phase  with  varying  composition,  the  concen¬ 
tration  of  the  bivalent  hydroxide  in  the  precipitate  raised  to  a  certain 
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power  (*)  must  stand  in  a  constant  ratio  to  the  concentration  of  the 
same  hydroxide  in  the  solution. 

Solutions  of  aluminium  (or  chromium)  chloride,  ammonium  chloride, 
calcium  (or  magnesium  or  barium)  chloride,  and  ammonia  of  various 
concentrations  were  mixed  and  analysed  after  the  lapse  of  different 
intervals  of  time,  the  composition  of  the  precipitate  being  thereby 
determined.  The  results,  which  are  given  in  detail,  are  briefly  as 
follows.  The  violet  chromic  hydroxide  dissolves  magnesium  hydroxide 
far  more  readily  than  does  the  green  variety.  If  magnesium  sulphate 
is  employed  in  place  of  the  chloride,  a  green  chromic  hydroxide 
separates,  which  exhibits  a  diminished  solvent  power  for  magnesia,  but 
with  aluminium  hydroxide  no  such  difference  is  observed.  In  none  of 
the  cases  examined  is  a  chemical  compound  between  the  ter-  and  bi¬ 
valent  hydroxides  found  to  exist,  only  adsorptions  being  formed.  The 
value  of  x  in  any  one  series  of  experiments  is  moderately  constant,  and 
is  generally  3,  less  often  5 — 6.  T.  H.  P. 

Amorphous  Precipitations.  II.  Basic  Salts  of  Bivalent 
Metallic  Oxides.  Daniel  Strohholm  ( Arkiv .  Kent.  Min.  Geol.,  1906, 
2,  No.  16,  1 — 13.  Compare  preceding  abstract). — The  author  mixed 
solutions  of  the  salts  of  lead,  copper,  zinc,  or  nickel  with  solutions  con¬ 
taining  sodium  carbonate,  sodium  hydrogen  carbonate,  and  sodium 
hydroxide  in  varying  proportions,  and  analysed  the  solution  after 
equilibrium  had  been  attained.  In  solutions  containing  much  carbon 
dioxide,  a  certain  amount  of  copper,  nickel,  and  zinc  remains  dissolved. 
The  compositions  of  precipitate  and  solution  do  not  vary  continuously, 
but  exhibit  no  distinct  sudden  changes  such  as  would  indicate  the 
formation  of  chemical  compounds. 

In  the  case  of  lead,  basic  carbonates,  5Pb0,3C02  and  3Pb0,2C02, 
are  formed.  In  solutions  containing  but  little  carbon  dioxide,  lead 
hydroxide  quite  free  from  carbon  dioxide  is  obtained,  whilst  if  much 
carbon  dioxide  is  present,  pure  lead  carbonate  is  formed ;  with  inter¬ 
mediate  proportions  of  carbon  dioxide,  the  solutions  deposit  mixtures 
of  the  hydroxide  and  carbonate.  With  copper,  no  salts  having  definite 
formulie  were  detected.  In  the  case  of  zinc,  a  salt  of  the  composition 
5Zn0,2C02  is  found  to  exist  in  equilibrium  with  solutions  containing 
varying  proportions  of  carbon  dioxide.  With  nickel,  the  colour  of  the 
precipitate  changes  greatly  with  its  content  of  carbon  dioxide  ;  the 
existence  of  3Ni0,C02  is  probable. 

The  formation  of  definite  basic  carbonates  renders  probable  the 
existence  of  basic  salts  of  stronger  acids.  It  is  shown  that  the 
following  salts  are  formed  as  definite  chemical  individuals  :  4Cu0,S03; 
4Cu0,N205  ;  4Zn0,S03 ;  6Ni0,S03 ;  6CoO,S03.  T.  H.  P. 

Adsorption  Phenomena,  with  Special  Reference  to  the 
Action  of  Electrolytes  and  the  Ash-constituents  of  Proteids. 
William  M.  Bayliss  ( Bio-chem .  J.,  1906,  1,  175 — 232).  — Adsorption 
is  something  intermediate  between  chemical  combination  and  mechani¬ 
cal  admixture.  Ostwald  has  pointed  out  that  there  is  no  hard  and  fast 
distinction  between  it  and  chemical  union,  and  speaks  of  “  mechanical 
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affinity  ”  in  relation  to  it.  The  laws  of  adsorption  discovered  by 
previous  workers  in  reference  mainly  to  dyes  show  that  the  dye  is 
taken  up  in  relatively  larger  quantities  the  more  dilute  the  solution. 
If  a  curve  is  constructed  in  which  the  ordinates  represent  the  per¬ 
centage  of  dye  left  in  solution,  and  the  abscissae  the  original  concentra¬ 
tion,  it  is  found,  in  confirmation  of  Ostwald,  to  be  a  hyperbola.  This 
curve  only  approaches  the  axis  (that  is,  zero  concentration)  asymptoti¬ 
cally.  It  follows,  therefore,  that  in  order  to  wash  out  the  dye  by  a 
solvent,  an  infinite  number  of  successive  washings  is  necessary. 

Exactly  the  same  laws  hold  for  the  ash-constituents,  which  it  is  so 
difficult  to  remove  from  proteids.  The  case  of  gelatin  is  specially  con¬ 
sidered  ;  the  curve  of  electrical  conductivity  of  successive  distilled 
water  extracts  of  gelatin  is  a  hyperbola ;  it  is  therefore  impossible  to 
wash  out  all  the  electrolytes  except  by  an  infinite  number  of  changes 
of  distilled  water,  each  change  removing  a  less  percentage  than  the 
previous  one  ;  in  other  words,  they  are  present  in  an  adsorbed  form. 

When  the  gelatin  is  washed  nearly  free  from  such  admixtures,  and 
is  placed  in  solutions  of  electrolytes,  it  again  adsorbs  them  in  a  non- 
ionised  condition,  and  so  the  conductivity  of  the  solution  is  diminished. 

The  rate  at  which  Congo-red  is  taken  up  by  paper  is  accelerated  by 
rise  of  temperature,  but  the  total  amount  taken  up  when  equilibrium 
is  reached  is  less  the  higher  the  temperature ;  the  temperature- 
coefficient  of  the  reaction  velocity  is  very  low,  so  that  Nernst’s  theory 
as  to  the  part  taken  by  diffusion  in  heterogeneous  reactions  seems  to 
apply  to  adsorption.  At  low  temperatures,  equilibrium  is  attained 
slowly ;  at  room  temperature,  twenty-four  hours  are  necessary.  The 
adsorption  compound  of  gelatin  and  inorganic  electrolytes  is  also 
dissociated  as  the  temperature  rises,  and  no  evidence  of  heat  produc¬ 
tion  in  adsorption  is  obtained.  The  reaction  between  Congo-red  and 
paper  is  reversible,  so  also  is  that  between  gelatin  and  electrolytes.  It 
is,  however,  noticed,  that  raising  the  temperature  rapidly  to  100c  tends 
to  fix  Congo -red  in  paper. 

Dyes  forming  colloidal  solutions  are  extremely  sensitive  to  electro¬ 
lytes  in  regard  to  their  adsorption,  the  effect  being  proportional  to  the 
size  of  the  colloid  particles ;  in  the  case  of  electro-negative  dyes 
(Congo-red),  cations  facilitate  adsorption,  anions  depress  it ;  with 
electro-positive  dyes  (toluidine-blue),  the  opposite  is  seen,  but  in  both 
cases  the  effect  of  anions  is  small.  Bivalent  cations  have  much  more 
than  twice  the  effect  of  univalent  ones. 

Salts  of  the  heavy  metals  which  form  positively-charged  colloidal 
hydroxides  powerfully  promote  adsorption  of  Congo-red.  The  facili¬ 
tating  ion  is  carried  down  with  the  dye.  The  presence  of  a  stable 
colloid  such  as  gelatin  protects  Congo-red  from  the  action  of  electro¬ 
lytes.  A  negative  charge  seems  necessary  for  this  action,  since  egg- 
albumin  exercises  the  same  effect  in  alkaline  solution,  and  the  opposite 
effect  in  acid  solution.  The  explanation  of  the  action  of  electrolytes, 
as  well  as  that  of  other  electrically-charged  colloids,  is  to  be  found  in 
the  negative  charge  of  non-conductors  like  paper  when  immersed 
in  water  (Quincke).  The  different  behaviour  of  silk  and  paper  towards 
electro-positive  and  -negative  dyes,  as  also  the  influence  of  alcohol  on 
the  process,  is  to  be  explained  by  the  results  obtained  by  Cohn  on  the 
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influence  of  the  respective  dielectric  constants  on  the  charge.  When 
gelatin  is  precipitated  by  tannin,  its  adsorbed  electrolytes  are  split  off. 

There  is  no  evidence  of  a  sudden  separation  of  electrolytes  in  the 
tissues  at  the  moment  of  death,  but  there  is  a  gradual  one  when  a 
living  tissue  is  warmed  from  11°  to  56°.  In  the  process  of  blood¬ 
clotting,  there  is  a  diminution  of  electrical  conductivity,  ions  (probably 
of  calcium)  disappearing  from  solution.  In  the  action  of  rennet  on 
milk,  there  is  a  slight  increase  in  conductivity,  an  additional  fact 
showing  this  process  to  be  quite  different  from  blood-clotting.  In  all 
probability,  rennet  action  is  only  an  expression  of  pepsin  action  in 
neutral  or  faintly  alkaline  medium  (Pawloff).  A  further  paper  is, 
however,  promised  on  the  application  of  these  facts  to  enzyme  action. 

Many  applications  of  the  subject  are  pointed  out  in  relation,  for 
instance,  to  the  action  of  soils,  the  purification  of  sewage,  and  the 
theory  of  dyeing  ;  the  theory  proposed  in  relation  to  dyeing  is  very 
like  that  reached  by  Picton  and  Linder  by  different  methods.  In  the 
staining  of  histological  preparations,  the  evidence  is  in  favour  of  the 
adsorption  theory ;  cases  of  true  chemical  combination  are  rare ;  the 
part  played  by  electrolytes  must  also  be  taken  into  account.  If  elec¬ 
trolytes  are  split  off  from  living  cells  on  death  or  injury,  it  is  clear 
why  such  cells  readily  take  up  acid  dyes  ;  moreover,  since  electrolytes 
are  unnecessary  when  the  substance  to  be  stained  is  electro-negative, 
it  is  clear  why  living  cells  can  be  stained  with  basic  dyes.  Mac¬ 
donald’s  results  with  neutral-red  and  injured  nerve  fibres  are  difficult 
to  explain  by  such  a  theory  :  evidently  here  other  factors  have  to  be 
considered.  The  affinity  of  Nissl’s  granules  for  basic  dyes  is  abolished 
by  previous  treatment  with  neutral  salts  (Mayer)  ;  this  is  in  accord¬ 
ance  with  the  present  results. 

Evidence  is  adduced  that  the  action  between  toxins  and  anti-toxins 
is  adsorptive,  and  that  the  union  between  an  enzyme  and  colloidal 
substance  is  of  the  same  nature ;  the  adsorption  of  trypsin  by  paper  is 
facilitated  by  calcium  sulphate. 

The  nature  of  the  compounds  between  acid  and  basic  dyes  was  also 
investigated.  They  appear  to  be  uncharged  colloids,  but  the  evidence 
as  to  whether  they  are  colloidal  adsorption  compounds  or  true  chemical 
compounds  is  not  decisive.  W.  D.  H. 

Capacity  of  the  Elements  for  entering  into  Chemical  Com¬ 
bination.  Gustav  Tammann  (Zeit.  anorg.  Ghem .,  1906, 49, 113 — 121). 
— In  the  present  paper,  only  the  formation  of  binary  crystalline  com¬ 
pounds  between  the  reacting  elements  is  taken  into  account.  The 
data  are  taken  from  papers  by  Roozeboom,  Heycock  and  Neville,  Le 
Chatelier,  the  author,  and  others. 

It  is  shown  that,  excluding  the  two  short  periods  of  Mendeleeff's 
table,  the  immediately  consecutive  elements  of  a  natural  group  in  the 
more  restricted  sense  (such  groups  usually  consisting  of  three  elements, 
for  example,  copper,  silver,  gold)  do  not  enter  into  chemical  combination; 
the  only  well-proved  exception  to  this  rule  is  the  existence  of  the  com¬ 
pound  BrI  (Terwogt,  this  vol.,  ii,  15).  The  analogous  elements  in  the 
two  short  periods,  such  as  oxygen  and  sulphur,  carbon  and  silicon,  form 
well-defined  compounds,  so  that  the  rule  only  holds  for  those  elements 
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occupying  central  positions  in  the  periodic  table,  but  is  not  true  of 
those  near  the  margins. 

Further,  when  the  combining  capacity  of  any  one  element  towards 
the  members  of  a  natural  group  is  considered,  it  is  found  that,  in 
general,  either  all  or  none  of  the  members  of  the  group  combine  with 
the  element  in  question.  The  applicability  of  this  rule,  to  which  there 
are  a  good  many  exceptions,  is  fully  discussed  in  the  paper. 

In  conclusion,  it  is  pointed  out  that  these  rules  correspond  to  some 
extent  with  a  regularity  discovered  by  Kayser  and  Runge,  according  to 
which  the  spectra  of  the  elements  of  a  natural  group,  in  the  more 
restricted  sense,  possess  an  analogous  constitution.  G.  S. 


Production  of  High  Vacua  by  means  of  Liquid  Air.  Georges 
Claude  and  Rene  J.  Levy  ( Compt .  rend.,  1906,  142,  876 — 877). — An 
apparatus  is  described  for  rapidly  attaining  high  degrees  of  exhaustion 
by  a  series  of  steps,  in  each  of  which  the  receiver  is  put  in  connection 
with  fresh  charcoal  cooled  in  liquid  air.  The  cooling  tubes  are  put  in 
or  out  of  circuit  by  means  of  mercury  columns  worked  by  pistons,  and 
in  order  to  eliminate  the  influence  of  mercury  vapour,  the  parts  of  the 
apparatus  immediately  above  the  mercury 
columns  are  cooled  by  liquid  air. 

II.  M.  D. 


Quicksilver 


Simple  Arrangement  for  Passing 
Gases  into  Reacting  Masses  which 
are  stirred  by  a  Turbine.  K.  Burk- 
heiser  and  G.  Christie  (Ghent.  Centr., 

1906,  i,  1073;  from  Zeit.  chem.  Apparciten- 
kunde,  1,  158). — The  glass  tube,  a  (7 — 8 
mm.),  which  forms  the  stirrer,  is  securely 
fastened  to  the  driving  pulley,  e,  by  means 
of  a  rubber  hung,  and  the  pulley  rests  on 
the  wide  glass  tube,  f.  The  bung,  e,  which 
closes  the  lower  end  of  the  tube  b,  is  fitted 
tightly  on  to  the  stirrer,  a,  which  projects 
through  the  bung  as  shown  in  the  sketch. 

The  joint  between  the  gas  delivery  tube,  g, 
and  the  stirrer  is  made  by  pouring  mercury 
into  b  to  the  depth  of  2  cm.  A  second 
hole  in  the  bung,  h,  allows  the  gas  to 
escape.  If  the  gas  requires  to  be  delivered 
under  greater  pressure  the  tubes  are  suit¬ 
ably  lengthened,  so  that  a  deeper  mercury 
lute  may  be  used,  and  if  the  contents  of  the 

flask  are  to  be  heated  a  Schwickerath  flask  is  employed.  When  solids 
are  formed  by  the  action  of  the  gas,  the  motion  of  the  stirrer  projects 
them  to  the  sides  of  the  vessel,  and  thus  prevents  the  choking  of  the 
tube.  E.  W.  W. 
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Hydrogen  Chloride  Generating  Apparatus.  Friedrich  W. 
Kuster  and  Fritz  Abegg  ( Ghent .  Centr.,  1906,  885 — 886  ;  from  Zeit. 
chem.  Apparatenkunde,  1,  89 — 93). — The  apparatus  consists  essentially 
of  a  3 — 4  litre  bottle,  which  is  about  half  filled  with  crude  concentrated 
sulphuric  acid,  and  is  connected  by  means  of  a  vertical  tube  fitted  with 
a  stopcock  and  screw  clamp  with  an  upper  vessel  containing  crude 
concentrated  hydrochloric  acid.  The  How  of  the  hydrochloric  acid  is 
regulated  by  the  clamp,  and  the  quantity  passing  into  the  lower  vessel 
may  be  seen  by  means  of  the  sight  tube  which  is  fitted  below  the 
clamp ;  this  tube  consists  of  a  narrow  tube  or  jet  fused  into  a  bulb. 
The  bottle  which  contains  the  sulphuric  acid  is  fitted  with  an  emptying 
cock  and  a  safety  tube  connected  with  a  reservoir.  When  the  flow  of 
acid  is  stopped,  the  pressure  caused  by  the  small  quantity  of  gas  which 
is  subsequently  liberated  is  relieved  by  means  of  the  safety  tube  or  by 
opening  a  cock  in  a  T-piece  which  is  attached  to  the  delivery  tube. 

E.  W.  W. 

Electrolytic  Formation  of  Thiosulphates.  Mario  G.  Levi  and 
Mario  Yoghera  ( Atli  R.  Accad.  Lincei ,  1906,  [v],  15,  i,  322 — 328. 
Compare  this  vol.,  ii,  81). — The  authors  have  made  experiments  to  see 
if  oxidation  occurs  in  the  electrolytic  formation  of  thiosulphates  ( loc . 
cit.).  They  find  no  trace  of  tetrathionate,  the  formation  of  which  is 
prevented  by  the  high  potential  difference  at  the  electrodes  and  by  the 
agitation  of  the  anodic  liquid  by  the  hydrogen.  Using  anodes  of 
platinised  platinum,  the  yield  of  thiosulphate  is  24  8  percent.,  whilst 
with  nickel  it  is  only  4-6,  with  lead  9'9,  with  peroxidised  lead  6’4,  and 
with  iron  4'6  per  cent. ;  in  some  cases  sulphur  is  separated,  and  in 
others  sulphides  are  formed.  Increase  of  the  alkalinity  by  addition  of 
sodium  hydroxide  is  accompanied  by  a  large  diminution  in  the  yield, 
the  S"-ion  reacting  with  the  3odium  hydroxide.  The  greatest  yield  is 
obtained  when  the  solution  contains  only  a  little  sodium  carbonate. 

T.  H.  P. 

Sensitiveness  of  Selenium  to  Light.  Nicolaus  A.  Hesehus 
[Chem.  Centr.,  1906,  i,  1080 — 1081  ;  from  Physikal.  Zeit.,  7, 
163—169). — A  simple  method  of  distinguishing  soft  from  hard 
selenium  is  described  in  the  original  paper.  Strong  light  temporarily 
affects  both  kinds  of  selenium.  The  time  required  for  the  element  to 
regain  its  original  condition  depends  simply  on  the  duration  of  the 
exposure  to  light,  but  shaking  has  a  great  influence  on  the  recovery. 
The  effect  of  light  is  due  to  the  selenium  itself  and  not  to  selenides, 
the  phenomenon  being  caused  by  an  allotropic  dissociation.  When 
selenium  is  exposed  to  light  of  great  intensity,  the  dissociation  is 
increased  owing  to  the  penetration  of  the  light  to  a  greater  depth. 

E.  W  W. 
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Nitrosylselenic  Acid.  Victor  Lenher  and  J.  H.  Mathews 
(J.  Amer.  Ghem.  Soc.,  1906,  28,  516— 518).— By  the  action  of  liquid 
nitrogen  tetroxide  on  concentrated  selenic  acid  cooled  with  solid  carbon 
dioxide,  the  compound,  Se02(0*N0)2,  is  obtained  as  a  dark  blue  solid 
which  melts  at  —  13°  and  decomposes  above  this  temperature  into  the 
nitrogen  oxide  and  selenic  acid.  Nitrosylselenic  acid,  0H'Se02*0*N0, 
could  not  be  obtained.  E.  G. 

Some  Properties  of  Liquid  Nitrogen.  Hugo  Erdmann  ( Ber 
1906,  39,  1207 — 1211.  Compare  Abstr.,  1905,  ii,  81  ;  Erdmann  and 
Bedford,  AJbstr.,  1904,  ii,  328,  557). — An  apparatus  is  described  for 
condensing  large  quantities  of  nitrogen,  which  can  now  be  obtained 
commercially  containing  only  small  amounts  of  impurities.  Liquid 
nitrogen  can  be  filtered  rapidly  through  a  folded  filter,  and  is  then  a 
clear,  mobile,  colourless  liquid,  which  has  a  sp.  gr.  lower  than  that  of 
ice  or  solidified  alcohol.  Anhydrous  oxygen  under  the  ordinary  pres¬ 
sure  condenses  when  cooled  by  liquid  nitrogen,  but  not  by  liquid  air. 
Liquid  ozone  dissolves  slowly  in  liquid  nitrogen,  forming  a  clear  blue 
solution. 

A  table  is  given  of  the  coefficients  of  expansion  of  oxygen  and 
nitrogen  at  varying  temperatures  and  under  varying  pressures  ;  the 
coefficient  of  oxygen  varies  from  0*004291  for  the  temperature  interval 
11 — 132°  under  1‘4  mm.  pressure  to  0*003668  at  100°  under  759  mm. 
pressure,  whilst  that  of  nitrogen  varies  from  0002996  for  the  tempera¬ 
ture  interval  ll — 132°  under  0  6  mm.  pressure  to  0*003674  at  100° 
under  1000  mm.  pressure.  G.  Y. 

Atomic  Weight  of  Nitrogen.  Philippe  A.  Guye  (Ber.,  1906, 
39,  1470 — 1476.  Compare  Gray,  Trans.,  1905,  87,  1601  ;  Guye, 
Abstr.,  1904,  ii,  475,  557,  812 ;  1905,  ii,  442,  506,  702  ;  this  vol.,  ii, 
20). — The  values  for  the  atomic  weight  of  nitrogen  determined  by 
physico-chemical  methods  vary  between  14*006  and  14*012  with  a 
mean  of  14*008.  The  values  are  obtained  from  density  determina¬ 
tions  of  nitrogen,  ammonia,  nitrous  oxide,  and  nitric  oxide,  and  allow¬ 
ances  have  been  made  for  deviations  from  Avogadro’s  law.  The 
values  obtained  by  chemical  methods,  namely,  by  analysis  of  nitrous 
and  nitric  oxides,  vary  between  14*002  and  14*015  with  a  mean  of 
14*010.  The  mean  of  the  two  values,  namely,  14*009  or  14*01,  is 
regarded  as  the  correct  atomic  weight  of  nitrogen.  J.  J.  S. 

Oxidation  of  Ammonia.  Otto  Schmidt  and  Rudolf  Bocker 
(Ber.,  1906,  39,  1366 — 1370).- — When  a  mixture  of  ammonia  and  air 
or  oxygen  is  heated  in  the  presence  of  platinum  or  platinised  asbestos 
at  a  low  red  heat,  a  75  per  cent,  yield  of  oxides  of  nitrogen  is  ob¬ 
tained.  The  initial  product  is  nitric  oxide,  which  subsequently  is  con¬ 
verted  mainly  into  nitrogen  trioxide.  C.  S. 

Theory  of  Ammoniacal  Compounds.  Basil  Kuriloff  (Ann. 
Chim.  Phys.,  1906,  [viii],  7,  568—574). — The  author  regards  the 
ammoniacal  compounds  of  metallic  salts  as  divisible  into  three  classes. 
There  are,  first,  ammoniacal  compounds  of  constant  composition,  in 
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which  the  relative  proportion  of  ammonia  and  metallic  salt  is  a  simple 
one ;  second,  ammoniacal  compounds  the  composition  of  which  is  not 
constant,  but  in  which  a  variable  number  of  molecules  of  ammonia 
may  be  combined  with  one  molecule  of  a  salt  (compare  Bull.  Acad. 
St.  Petersb.,  1902,  17,  and  Reychler,  Abstr.,  1904,  ii,  403) ;  and 
third,  a  colloidal  class  in  which  there  is  no  definite  relationship  between 
the  quantities  of  ammonia  and  metallic  salt  present. 

The  author’s  investigation  of  the  action  of  ammonia  on  zinc  chloride 
shows  that  compounds  of  the  first  class  may  pass  readily  into  those  of 
the  second  or  third  class.  The  second  type  of  ammoniacal  compound  is 
analogous  in  properties  with  hydrates,  molecular  compounds,  complex 
silicates,  and  similar  substances  (compare  van  Bemmelen,  Abstr., 
1904,  ii,  18),  whilst  the  third  is  similar  in  character  to  the  hydrogels 
(compare  Duclaux,  Abstr.,  1904,  ii,  162,  243,  325,  and  van  Bemmelen, 
Abstr.,  1897,  ii,  137  ;  1899,  ii,  12,  84 ;  1902,  ii,  70  ;  1904,  ii,  18). 

T.  A.  H. 

Action  of  Hydrogen  Peroxide  on  Phosphorus.  Theodor 
Weyl  (Ber.,  1906,  39,  1307 — 1314). — Hydrogen  phosphide  is  evolved 
when  yellow  phosphorus  is  warmed  with  water.  A  6  per  cent, 
aqueous  solution  of  hydrogen  peroxide  acts  on  yellow  phosphorus  at 
about  60°  •  a  30  per  cent,  solution  behaves  similarly,  phosphorus  and 
phosphoric  acids  being  also  formed.  The  action  of  hydrogen  peroxide 
on  amorphous  phosphorus  or  on  Sehenck’s  phosphorus  is  much  more 
energetic  than  is  its  action  on  yellow  phosphorus,  the  action  being  violent 
with  solutions  which  contain  more  than  8  per  cent,  of  the  peroxide ; 
the  products  are  in  this  case  also  hydrogen  phosphide,  phosphorous 
acid,  and  phosphoric  acid.  Hydrogen  phosphide  is  evolved  when 
amorphous  phosphorus  is  boiled  with  water;  the  action  is  not  due  to 
any  alkali  derived  from  the  glass  vessels  used. 

The  evolution  of  hydrogen  phosphide  from  amorphous  phosphorus 
or  from  Schenck’s  phosphorus  by  the  action  of  boiling  water,  sodium 
hydroxide,  or  hydrogen  peroxide  is  not  to  be  ascribed  to  the  presence  of 
yellow  phosphorus.  A.  McK. 

Variations  in  certain  Properties  of  Quartz.  Henri  Buisson 
(Compt.  rend.,  1906,  142,  881 — 883). — The  density,  coefficient  of 
expansion,  indices  of  refraction,  and  rotatory  power  of  two  apparently 
perfect  cubes  of  quartz,  one  of  4  cm.,  the  other  of  5  cm.,  edge,  have  been 
accurately  measured.  The  numbers  obtained  are  all  very  slightly 
smaller  for  the  larger  cube.  The  properties  of  well-crystallised 
quartz  appear  to  vary  therefore  to  a  measurable  extent. 

H.  M.  D. 

Influence  of  Viscosity  in  Silicate-fusions.  Cornelius  Doelter 
( Centr .  Min.,  1906,  193 — 198.  Compare  Ann.  Rep.,  1904,  1,  227  ;  1905, 
2,  269). — Viscosity  has  an  important  influence  on  the  behaviour  of  sili¬ 
cate-fusions  ;  the  greater  it  is,  the  less  are  the  rates  of  solution,  crystal¬ 
lisation,  fusion,  diffusion,  &c. ;  eutectic  mixtures  are  less  likely  to  be 
formed,  and  the  fusion  may  more  readily  become  supersaturated  and 
supercooled,  and  so  consolidate  as  a  glass.  The  rock-forming  silicates 
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(felspars,  pyroxenes,  &c.)  are  much  more  viscous  than  the  minerals  of 
slags  (melilite,  fikermanite,  fayalite,  rhodonite,  &c.),  and  still  more  so 
than  alloys ;  the  results  obtained  from  the  latter  cannot  therefore  be 
applied  to  the  former.  L.  J.  S. 

Colloidal  Sodium  Chloride.  Carl  Paal  ( Ber .,  1906,  39, 
1436 — 1441). — The  additive  compounds  of  ethyl  chloroacetate  with 
ethyl  sodiomalonate  and  similar  substances  (Michael,  Abstr.,  1 905, 
i,  855)  show  unexpected  stability  ;  hence  the  author  concludes  that  the 
reaction  proceeds  in  the  normal  way  and  the  sodium  chloride  remains 
as  an  organosol  in  the  benzene.  If  an  excess  (5 — 6  vols.)  of  light 
petroleum  of  low  boiling  point  is  added  to  the  orange-coloured, 
opalescent  benzene  solution  of  the  reaction-product  of  ethyl  chloro¬ 
acetate  and  ethyl  sodiomalonate,  a  white,  flocculent  precipitate  contain¬ 
ing  65 — 70  per  cent,  of  sodium  chloride  is  obtained,  and  the  filtrate  is 
free  from  salt.  This  behaviour  is  not  due  to  the  decomposition  of  an 
additive  compound,  because  other  anhydrous  solvents,  excepting  methyl 
and  ethyl  alcohols,  do  not  cause  precipitation  ;  moreover,  the  freshly- 
precipitated  substance  retains  its  sol  character,  dissolving  in  benzene  to 
an  orange-coloured,  opalescent  solution,  from  which  it  is  reprecipitated 
unchanged  by  light  petroleum.  The  precipitate  is  not  the  pure  sodium 
chloride  organosol,  but  an  adsorption  compound  of  this  and  an  organic 
complex. 

Attempts  to  separate  the  colloidal  sodium  chloride  by  dialysis  cause 
the  formation  of  the  gel  containing  80  per  cent,  of  sodium  chloride. 
The  gel  obtained  by  drying  the  sol  is  an  orange-coloured,  amorphous 
substance  which  dissolves  completely  in  water  forming  a  solution  neutral 
to  litmus.  C.  S. 

Colloidal  Sodium  Chloride.  Fritz  Ephraim  {Ber.,  1906,  39, 
1705). — A  claim  for  priority  (compare  Abstr.,  1902,  i,  269  ;  Paal, 
preceding  abstract).  C.  S. 

Two  Acid  Sodium  Sulphates.  Joh.  D’Ans  {Ber.,  1906,  39, 
1534 — 1535). — The  author  confirms  the  existence  of  trisodium 
hydrogen  sulphate,  Na3H(S04)2,  which  crystallises  in  glistening 
needles,  when  a  molecular  solution  of  sodium  sulphate  and  sulphuric 
acid  is  concentrated  and  cooled.  The  hydrate,  Na3H(S04)2,H20,  is 
formed  when  sodium  sulphate  and  sulphuric  acid  in  the  proportion  to 
form  trisodium  hydrogen  sulphate  are  added  to  a  hot  solution  contain¬ 
ing  16 ‘5  per  cent,  of  sulphuric  acid  and  35  per  cent,  of  sodium  sulphate  ; 
the  resulting  solution  remains  often  persistently  supersaturated,  but 
on  addition  of  a  small  crystal  the  hydrate  separates  in  glistening, 
rhombic  prisms,  which  weather  slowly  on  exposure  to  air. 

The  solubility  of  sodium  sulphate  in  dilute  sulphuric  acid  rises  rapidly 
with  the  strength  of  the  sulphuric  acid  until  with  8 '67  per  cent,  of 
sulphuric  acid  the  saturated  solution  contains  32  per  cent,  of  sodium 
sulphate;  from  this  point  onwards,  the  solubility  increases  only  slowly, 
rising  to  33 '6  per  cent,  of  sodium  sulphate  in  15 '4  per  cent,  sulphuric 
acid ;  after  which  the  solubility  slowly  decreases  with  each  further 
increase  in  the  percentage  of  sulphuric  acid. 
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The  metastable  solution  containing  16 ’35  per  cent,  of  sulphuric  acid 
and  34*6  per  cent,  of  sodium  sulphate  is  saturated  to  both  sodium 
sulphate  and  trisodium  hydrogen  sulphate.  G.  Y. 

Commercial  Preparation  of  Calcium  Hydride.  George  F. 
Jaubert  ( Conipt .  rend.,  1906,  142,  788 — 789.  Compare  Moissan, 
Abstr.,  1899,  ii,  25). — Calcium  prepared  at  the  rate  of  100  kilograms 
per  hour  by  electrolysis  of  the  fused  chloride  with  a  current  of  7500 
amperes  and  20  volts  is  heated  in  a  current  of  hydrogen  in  horizontal 
retorts.  The  crude  calcium  hydride  thus  obtained  contains  90  per 
cent,  of  the  pure  compound  mixed  with  the  oxide  and  nitride,  and  is 
employed  in  aeronautics,  for  on  decomposition  with  water  it  yields 
1  cubic  metre  of  hydrogen  per  kilogram,  which  is  equivalent  to  a 
lifting  power  of  1200  grams.  M.  A.  W. 

Earth  Alkali  and  Allied  Peroxides :  Properties  and  Appli¬ 
cations.  ft.  von  Foregger  and  Herbert  Philipp  ( J. .  Soe.  Ckem. 
Ind.,  1906,  25,  298 — 302). — Commercial  calcium  peroxide  which  has 
no  water  of  crystallisation  is  a  compound  of  calcium  peroxide  with 
calcium  hydroxide  and  contains  about  60  per  cent,  of  the  peroxide ; 
its  average  sp.  gr.  is  0*603.  It  yields  a  larger  percentage  of  available 
oxygen  than  the  crystalline  hydrate  of  the  formula  Ca02,8H20,  into 
which  it  can  be  converted.  A  third  variety  having  the  composition 
Ca02,2H20  is  also  known  ;  when  the  commercial  variety  is  added  to 
water,  it  forms  this  substance  and  then  undergoes  a  molecular  change 
as  shown  by  the  equation  Ca02,2H20  Ca(0H)2,H202.  The  complete 

decomposition  of  calcium  peroxide  in  aqueous  solution  is  only  effected 
after  boiling  for  several  hours  ;  in  a  dry  atmosphere  it  may  be  heated 
to  200°  without  decomposing,  and  it  is  non-explosive.  It  stands  mid¬ 
way  between  neutral  and  acid  solutions  of  calcium  permanganate  in 
the  amount  of  available  oxygen  which  it  can  produce,  but  has  the 
advantage  over  these  of  yielding  insoluble  calcium  sulphate  as  the  only 
by-product. 

Commercial  strontium  peroxide  is  also  dehydrated  and  consists  of 
85  per  cent,  of  peroxide  with  15  per  cent,  of  hydroxide.  It  has  a 
sp.  gr.  0*546.  Like  calcium  peroxide,  it  is  very  stable  in  a  dry  atmos¬ 
phere,  and  can  be  heated  to  150°  without  loss  in  available  oxygen ;  it 
is  partially  decomposed  by  water  without  the  aid  of  acids. 

Commercial  magnesium  peroxide  consists  of  peroxide  and  hydroxide 
and  water ;  it  ordinarily  contains  8  per  cent,  of  available  oxygen,  and 
has  a  sp.  gr.  0*615  ;  it  can  be  heated  in  a  dry  atmosphere  to  160° 
without  decomposition. 

Commercial  zinc  peroxide  is  a  yellowish-white  powder  of  sp.  gr.  1*571 
containing  50  per  cent,  of  peroxide,  the  remainder  being  hydroxide 
and  moisture.  It  does  not  lose  its  oxygen  when  heated  in  dry  air  to 
170°.  P.  H. 

Solubility  of  Gypsum  in  Solutions  of  Ammonium  Sulphate. 

James  M.  Bell  and  W.  C.  Taber  (J.  Physical  Ckem.,  1 906,  10, 1 1 9 — 122). 
— The  experiments  of  Cohn  and  of  Sullivan  prove  that  the  solubility 
of  gypsum  decreases  with  increasing  ammonium  sulphate,  but  after- 
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wards  increases.  Neither  observer  obtained  a  double  sulphate  of 
calcium  and  ammonium,  and  it  is  possible  therefore  that  such  double 
sulphate,  stated  by  Fassbender  to  be  formed  at  40 — 50°,  is  not  stable 
at  the  temperature  of  Sullivan’s  experiments  (25°).  The  author  has 
therefore  investigated  the  solubility  curve  for  the  system  calcium 
sulphate,  ammonium  sulphate,  water  at  the  temperature  50°.  The 
results  indicate  a  short  decrease  in  solubility  of  the  gypsum,  which 
afterwards  increases  to  a  maximum  at  about  420  grams  per  litre  of 
ammonium  sulphate  ;  at  this  point  the  composition  of  the  solid  phase 
changes,  the  double  salt,  CaS04,(NH4)2S04,2H20,  being  formed,  the 
solubility  of  which  decreases  to  about  560  grams  of  ammonium  sul¬ 
phate,  after  which  the  latter  salt  forms  the  solid  phase.  The  composi¬ 
tion  of  the  double  salt  was  determined  by  finding  the  composition  of 
the  solid  which  could  be  added  to  the  solution  without  changing  its 
composition  (see  Abstr.,  1902,  ii,  495).  L.  M.  J. 

Solubility  of  Gypsum  in  Magnesium  Sulphate  Solutions. 

Frank  K.  Cameron  and  James  M.  Bell  ( J .  Physical  Chem.,  1906,  10, 
210 — 215). — Owing  to  the  difficulty  of  determining  small  quantities 
of  calcium  in  the  presence  of  large  quantities  of  magnesium  salts,  the 
weight  of  gypsum  dissolved  was  found  from  the  loss  of  weight  of 
a  crystal  of  selenite.  The  solubility  curve  found  is  remarkable, 
exhibiting  a  minimum  and  maximum  ;  the  solubility  falls  from  2*046 
(grams  per  litre)  to  about  1*46  at  13  grams  per  litre  of  MgS04.  It 
then  increases  to  a  maximum  of  about  1*64  at  105  grams  MgS04, 
after  which  it  decreases  to  0*5  in  a  saturated  solution  of  magnesium 
sulphate.  The  temperature  throughout  was  25°.  The  author  suggests 
that  the  peculiar  form  of  the  curve  may  be  due  to  (1)  changes  in 
density  of  the  solvent  or  (2)  opposing  influences  of  sulphion  and 
magnesion  (see  Abstr.,  1904,  ii,  544  ;  1905,  ii,  388).  L.  M.  J. 

Relative  Solubility  of  Certain  Sparingly  Soluble  Calcium 
and  Barium  Salts.  Harry  W.  Foote  and  George  A.  Menge 
(Amer.  Chem.  J.,  1906,  35,  432 — 445). — Experiments  have  been 
carried  out  with  the  object  of  determining  the  relative  solubility  of 
calcium  and  barium  carbonates,  oxalates,  and  fluorides  in  water  at  the 
ordinary  temperature.  The  sparingly  soluble  calcium  salt  was  treated 
with  a  solution  of  barium  chloride  of  known  strength,  and  the 
corresponding  barium  salt  with  an  equivalent  solution  of  calcium 
chloride.  The  mixtures  were  shaken  until  equilibrium  was  established, 
and  the  proportions  of  barium  and  calcium  in  the  solution  were  then 
estimated.  The  results  are  tabulated. 

It  is  shown  from  theoretical  considerations  that  the  relative 
solubility  of  the  salts  is  expressed  by  the  square  root  of  the  ratio  of 
the  calcium  and  barium  chlorides  on  the  assumption  that  the  sparingly 
soluble  salts  do  not  undergo  hydrolysis,  or  by  the  cube  root  of  this 
ratio,  assuming  that  the  pure  salts  hydrolyse  completely.  In  the  case 
of  the  carbonates,  the  relative  solubility  CaC03/BaC03  is  1*31  cal¬ 
culating  on  the  former  assumption,  or  1*20  calculating  on  the  latter 
assumption.  It  was  found  that  a  certain  proportion  of  mixed  crystals 
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was  formed  in  the  experiment,  and  on  making  a  correction  for  this  the 
relative  solubility  becomes  1*15.  In  the  case  of  the  oxalates,  the 
relative  solubility  CaC204/BaC204,  assuming  that  no  hydrolysis  occurs, 
was  found  to  be  0'22.  The  results  obtained  with  calcium  and  barium 
fluorides  were  only  of  qualitative  interest  and  showed  that  barium 
fluoride  is  very  much  more  soluble  than  the  calcium  salt. 

The  relative  solubilities  of  the  carbonates  and  oxalates  obtained  by 
this  method  are  compared  with  those  calculated  from  the  absolute 
solubilities  of  these  salts  as  determined  by  Kohlrausch  and  Rose 
(Abstr.,  1894,  ii,  7),  and  are  found  to  be  in  fair  agreement.  E.  G. 


Dissociation  of  Barium  Carbonate.  Alexis  Finkelstein  ( Ber ., 
1906,39,  1585 — 1592.  Compare  Isambert,  Abstr.,  1878,  373  ;  Brill, 
Abstr.,  1905,  ii,  522). — The  author  has  investigated  the  dissociation 
of  barium  carbonate  by  Isambert’ s  method  ( loc .  cit.).  After  being 
dried  at  1000°  in  a  current  of  carbon  dioxide,  barium  carbonate  was 
heated  in  a  platinum  boat  (which  is  not  attacked  in  the  absence  of 
oxygen)  in  a  glazed  porcelain  tube  in  a  current  of  nitrogen.  The  tube 
was  heated  below  1200°  by  means  of  a  Heraeus  platinum  spiral,  above 
1200°  by  a  carbon  resistance.  The  temperatures  were  measured  by  a 
Le  Chatelier  thermo-element.  The  current  of  nitrogen  was  passed  at 
the  rate  of  1  litre  in  thirty  minutes,  and  the  carbon  dioxide  in  the 
issuing  gas  determined.  At  high  temperatures,  the  nitrogen  was 
mixed  with  an  amount  of  carbon  dioxide  less  than  that  corresponding 
with  the  partial  pressure  at  the  given  temperature.  At  temperatures 
between  915°  and  1100°,  the  partial  pressures  of  the  barium  carbonate 
as  observed  agree  well  with  those  calculated  by  the  equation  : 
logpJp2  =  i*43  x  104(7\  -  T^j{TxT2).  From  1100°  to  1350°,  the  partial 
pressures  as  observed  were  lower  than  the  calculated.  The  temperature 
of  decomposition  of  barium  carbonate  under  750  mm.  pressure  is  found 
by  extrapolation  to  be  1352°.  This  would  not  be  observed  experi¬ 
mentally,  because  of  the  fusion  of  the  surface  of  the  carbonate.  Un¬ 
dissociated  barium  carbonate  does  not  melt  at  1350°,  but  the  basic 
carbonate  melts  below  950°  (compare  Le  Chatelier,  Abstr.,  1887,  431). 

The  basic  carbonate,  BaO,BaC03,  is  formed  by  prolonged  heating  of 
the  carbonate  at  1120°,  and  dissolves  barium  oxide,  as  also,  at  higher 
temperatures,  barium  carbonate.  The  partial  pressures  of  the  basic 
carbonate  observed  between  1020°  and  1250°  agree  with  those 
calculated  by  the  equation  :  lo gpx/p2  —  1‘335  x  104(^ZT1  -  The 

temperature  of  decomposition  of  the  basic  carbonate  under  750  mm. 
pressure  is  found  by  extrapolation  to  be  1454°  (compare  Brill,  loc.  cit.). 
In  carbon  dioxide  under  pressures  higher  than  the  corresponding 
pressure  of  barium  carbonate  at  the  given  temperature,  the  basic 
carbonate  is  converted,  but  not  completely,  into  the  carbonate ;  when 
treated  with  water,  it  forms  barium  hydroxide  and  barium  carbonate. 

The  heats  of  reaction  are  expressed  by  the  equations  :  (1)  2BaC03  = 
BaO,BaC08  +  C02  -  6’53  x  104  cal.  (2)  BaO,BaC03  =  2BaO  +  002  - 
6-11  xlO4  cal.  “(3)  BaC03  +  Ba0  =  Ba0,BaC03  — 0-21  x  104  cal.  (4) 
BaC03  =  BaO  +  C02  —  6*32  x  104  cal.  It  follows  that  the  specific  heat 
of  barium  carbonate  is  the  same  as  that  of  BaO  +  C02.  G.  Y. 
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Alloys  of  Magnesium  with  Cadmium,  Zinc,  Bismuth,  and 
Antimony.  Georg  Grube  (Zeit.  anorg.  Chem.,  1906,  49,  72 — 92). — 
From  the  results  of  an  investigation  of  these  systems  by  Tammann’s 
method  of  thermal  analysis,  controlled  by  microscopic  observations, 
the  author  has  obtained  evidence  of  the  existence  of  the  follow¬ 
ing  definite  crystalline  compounds  :  CdMg,  Zn2Mg,  Bi2Mg3,  and 
Sb2Mg8. 

The  freezing-point  curve  of  the  system  magnesium — cadmium  falls 
continuously  from  the  melting  point  of  magnesium  to  that  of  cadmium, 
but  shows  a  slight  break  at  82 T9  per  cent,  by  weight  of  the  latter 
metal,  corresponding  with  the  composition  of  the  compound  CdMg  ; 
this  substance  forms  a  complete  series  of  mixed  crystals  with  both  its 
components.  When  the  cooling  is  rapid,  the  crystals  separating 
between  20  and  95  per  cent,  of  cadmium  are  not  homogeneous,  owing  to 
equilibrium  between  the  melted  alloy  and  the  crystals  not  being 
established  with  sufficient  rapidity.  There  is  no  evidence  of  the 
existence  of  the  compounds  CdMg4  and  CdMg30  mentioned  by 
Boudouard  (Abstr.,  1902,  ii,  501). 

The  compound  CdMg  is  greyish-white  and  slightly  harder  than 
cadmium  ;  it  becomes  oxidised  in  moist  air  and  is  readily  acted  on 
by  water. 

The  freezing-point  curve  of  the  system  magnesium — zinc  shows  a  very 
distinct  maximum  at  15-68  per  cent,  by  weight  of  the  former  metal, 
corresponding  with  the  compound  MgZn2,  and  two  eutectic  points 
at  48-3  and  3-2  per  cent,  by  weight  of  magnesium  respectively  ;  no 
mixed  crystals  are  formed.  Contrary  to  Boudouard’s  contention,  no 
compound  of  the  formula  ZnMg4  exists. 

Most  of  the  alloys  of  this  system  are  brittle.  The  compound 
MgZn2  is  white,  lustrous,  and  harder  than  its  components ;  it  is  not 
affected  by  water. 

The  freezing-point  curve  of  magnesium-bismuth  alloys  consists  of 
only  three  branches ;  there  is  a  well-defined  maximum  at  710°  and 
85-09  per  cent,  by  weight  of  bismuth  corresponding  with  a  compound 
Mg3Bi2,  as  well  as  a  eutectic  point  at  552°  and  65  per  cent,  of  the  last- 
mentioned  metal.  The  compound  Mg3Bi2  is  practically  insoluble  in 
bismuth,  so  that  the  freezing  point  of  the  latter  metal  is  not  affected. 
No  mixed  crystals  are  formed. 

The  compound  Mg3Bi2  is  steel-grey  in  colour,  very  brittle,  and 
becomes  slowly  oxidised  in  moist  air. 

The  freezing-point  curve  of  magnesium-antimony  alloys  shows  a 
well-defined  maximum  at  about  950°  and  76*6  per  cent,  of  the  latter 
metal,  corresponding  with  a  compound  Mg3Sb2,  as  well  as  two  eutectic 
points  at  627°  and  39-5  per  cent,  and  594°  and  97-5  per  cent,  of 
antimony  respectively ;  in  this  case  also  there  is  no  indication  of 
mixed  crystals. 

The  compound  Mg3Sb2  forms  steel-grey  needles  and  is  slowly 
oxidised  in  the  air.  The  alloys  become  more  brittle  as  the  proportion 
of  antimony  increases.  G.  S. 

Lead  and  Sulphur.  K.  Friedrich  and  A.  Leroux  (. Metallurgie , 
1905,  2,  536 — 539). — The  freezing-point  curve  of  mixtures  of  lead 
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with  lead  sulphide  has  been  studied.  Pure  natural  galena  was  em¬ 
ployed,  the  precipitated  sulphide  not  being  found  to  give  a  homo¬ 
geneous  product  when  fused  and  examined  microscopically.  Lead 
sulphide  melts  at  1103°,  and  from  this  point  the  curve  falls  without  a 
break.  The  eutectic  horizontal  is  at  327°,  and  extends  continuously 
throughout.  It  was  not  found  possible  to  determine  the  position  of 
the  lead  branch  of  the  curve,  which  must  be  very  short.  Micrographic 
examination  shows  the  presence  of  only  two  constituents,  the  glistening 
white  crystals  of  sulphide  and  the  duller  lead.  The  existence  of  the 
two  lower  sulphides,  Pb,2S  and  Pb4S  (Bredberg,  1829),  is  thus  dis¬ 
proved.  C.  H.  D. 

Halogen  Compounds  of  Thallium.  Victor  Thomas  (Compt. 
rend.,  1906,  142,  838—841.  Compare  Abstr.,  1901,  ii,  60,  100,  159, 
507  ;  1902,  ii,  79,  322  ;  1903,  ii,  147). — The  heats  of  solution  of  the 
tetrahydrates  of  thallium  chloride,  bromide,  and  the  two  chloro-bromo- 
compounds  are  respectively  -2T,  +2*2,  -  2-9,  and  -  2‘8  Cal.;  the 
heats  of  formation  of  the  two  last  compounds,  TlCl2Br,4H90  and 
TlClBr2,4H20,  from  thallic  chloride  and  bromide  are  06  and  07  Cal. 
respectively,  whence  it  follows  that  they  are  definite  chemical  compounds 
and  not  merely  isomorphous  mixtures. 

Chlorine  combines  with  thallous  chloride  at  the  temperature  of 
liquid  chlorine  to  form  the  chloride,  T12C13;  at  the  ordinary  temperature, 
the  dichloride,  T12C14,  is  formed,  whilst  in  sealed  tubes  under  a  pressure 
of  6  to  7  atmospheres  a  higher  chloride  is  formed  which  has  not  yet 
been  identified.  M.  A.  W. 

Solidification  of  Copper.  P.  Dejean  (Rev.  de  M'etallurgie ,  1906, 
3,  233 — 242). — The  freezing  point  of  pure  copper,  prepared  by  de¬ 
oxidation  of  best-selected  copper  in  hydrogen  and  fusion  under  charcoal, 
was  found  to  be  1085°,  thus  confirming  Holborn  and  Day’s  value  of 
1084°  (Abstr.,  1901,  ii,  84).  The  freezing  point  is  depressed  by  the 
addition  of  cuprous  oxide,  the  eutectic  point  being  reached  at  4 -7  per 
cent,  of  oxide  and  1065°  (compare  Heyn,  Abstr.,  1904,  ii,  406).  This 
was  confirmed  by  micrographic  examination.  The  eutectic  point  is  so 
well  defined  as  to  be  a  convenient  fixed  point  in  the  standardisation  of 
pyrometers. 

The  freezing  point  of  copper  is  depressed  by  the  addition  of 
aluminium,  a  temperature  of  1039°  being  reached  at  8‘6  per  cent,  of 
aluminium  (compare  Guillet,  Abstr.,  1905,  ii,  712).  C.  H.  D. 

Red  and  Blue  Modifications  of  Colloidal  Copper.  Carl  Paal  and 
Wilhelm  Leuze  (Ber.,  1906,  39, 1550 — 1557.  Compare  Billitzer,  Abstr., 
1902,  ii,  454;  Gutbier,  Abstr.,  1903,  ii,  82;  Gutbier  and  Hofmeier,  Abstr., 
1905,  ii,  327). — The  reduction  of  colloidal  copper  oxide  in  concentrated 
solutions  (see  this  vol.,  ii,  358)  by  means  of  hydrazine  hydrate  leads  to 
the  formation  of  the  unstable  blue  liquid  hydrosol,  but  in  warm  solutions 
containing  not  more  than  25  per  cent,  of  copper  in  presence  of  a  small 
amount  of  ammonia  to  the  formation  of  the  stable  red  liquid  hydrosol  of 
copper.  Colloidal  cuprous  hydroxide  is  formed  as  an  intermediate  product. 
The  liquid  hydrosol,  which  is  red  by  transmitted  but  black  by  reflected 
light,  and  the  solid  red  hydrosol,  which  is  obtained  on  evaporation  of 
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the  solution  containing  a  small  excess  of  hydrazine  hydrate,  are  stable 
through  long  periods  in  the  absence  of  air.  When  exposed  to  air,  the 
red  liquid  hydrosol  becomes  green,  orange,  and  finally  the  colour  of  the 
colloidal  copper  oxide  solution.  The  hydrogel  of  the  blue  modification 
is  formed  when  electrolytes  are  added  to  the  red  liquid  hydrosol.  A 
hydrosol  containing  80  per  cent,  of  copper  in  combination  with  lysalbic 
acid  is  obtained  by  careful  addition  of  acetic  acid  to  a  solution  of  red 
colloidal  copper  and  sodium  lysalbate  ;  it  is  stable  when  solid,  and  is 
insoluble  in  water,  but  dissolves  in  aqueous  alkali  hydroxides.  Red 
colloidal  copper  is  formed  also  by  reduction  of  colloidal  copper  oxide  in 
presence  of  sodium  protalbate  or  lysalbate  by  hydrogen  at  200°. 

The  compound  of  the  blue  hydrosol  with  protalbic  acid  is  obtained 
on  careful  addition  of  sulphuric  acid  to  the  concentrated  solution  of 
colloidal  copper  oxide  and  sodium  protalbate  as  a  dark  copper-coloured, 
flocculent  precipitate,  which  is  readily  oxidised  by  air,  and  when  still 
moist  dissolves  in  dilute  alkali  hydroxides,  forming  a  solution  which  is 
milky  and  copper-red  by  reflected,  but  deep  blue  by  transmitted  light. 

G.  Y. 

Action  of  Sulphuric  Acid  on  Copper.  C.  H.  Sluiter  ( Cheni . 
Gentr.,  1906,  i,  903 — 904  ;  from  Chem.  Weekblad.,  3,  63 — 66). — The 
reduction  theory  affords  a  better  explanation  of  the  action  of  sulphuric 
acid  on  copper  than  the  oxidation  theory  (compare  van  Deventer, 
Abstr.,  1905,  ii,  383).  The  formation  of  copper  sulphide  can  only  be 
rationally  accounted  for  by  the  assumption  that  hydrogen  is  liberated 
and  reduces  the  sulphur  dioxide  to  hydrogen  sulphide.  The  hypothetical 
reduction  of  sulphur  dioxide  by  copper  is  not  supported  by  any  analogous 
reaction.  .Further  evidence  of  the  formation  of  hydrogen  is  afforded  by 
the  fact  that  when  a  solution  of  nitrobenzene  in  sulphuric  acid  is  heated 
with  copper  at  130°,  aniline  is  formed.  When,  however,  sulphuric  acid 
containing  12  per  cent,  of  sulphur  trioxide  is  heated  with  copper  at  140°, 
sulphur  dioxide  is  evolved,  but  aniline  is  not  formed.  E.  W.  W. 

Special  Brasses.  Leon  Guillet  {Rev.  de  Metallurgie,  1906,  3, 
243 — 288). — Special  brasses  are  industrial  alloys  of  copper  and  zinc  to 
which  a  third  metal  is  added.  The  structure  of  such  alloys  generally 
resembles  that  of  the  copper-zinc  alloys,  but  the  added  metal  is 
equivalent  to  a  certain  quantity  of  zinc,  so  that  the  properties  of  the 
ternary  alloy  correspond  most  closely,  not  with  the  copper-zinc  alloy 
containing  the  proportion  of  zinc  actually  present,  but  with  another 
copper-zinc  alloy,  containing  a  different  proportion,  the  ‘‘fictitious” 
proportion  of  zinc.  For  instance,  an  alloy  of  70  per  cent,  of  copper,  28 
of  zinc,  and  2  of  aluminium  does  not  correspond  in  properties  and  micro¬ 
structure  with  one  of  70  copper  and  30  zinc,  but  with  one  of  63'63  copper 
and  36’37  zinc.  The  author  has  determined  the  “  coefficient  of  equiva¬ 
lence”  of  a  number  of  metals  in  thus  replacing  zinc.  Aluminium  has 
the  coefficient  6,  manganese  0'5,  iron  0'9,  tin  2,  lead  1,  silicon  10,  and 
magnesium  2.  Antimony  does  not  enter  into  solid  solution,  but  forms 
a  separate  constituent  when  even  small  quantities  are  added.  In  other 
cases,  a  separate  constituent  does  not  appear  until  a  considerable 
quantity  of  the  third  metal  has  been  added.  When  this  limit  is 
reached,  the  rule  of  equivalence  no  longer  holds  good. 
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The  results  of  Shepherd  for  copper-zinc  alloys  (Abstr.,  1904,  ii,  662) 
are  generally  confirmed,  but  the  /3  solid  solutions  are  found  to  have  a 
greater  range  than  described  by  him,  extending  from  50  5  to  54*75  per 
cent,  of  copper.  For  alloys  containing  from  54  to  63  per  cent,  of 
copper,  that  is,  composed  of  the  a-  and  /3-constituents,  the  composition 
can  be  determined  by  microscopic  examination  with  an  error  of  0*5 
per  cent,  or  less. 

The  action  of  tin  in  retarding  the  corrosion  of  copper-zinc  alloys  by 
sea  water  is  attributed  to  its  removing  the  solid  solution  /3,  which  is 
most  liable  to  attack,  and  replacing  it  by  a  highly  resistant 
constituent. 

The  properties  of  the  alloys  examined  are  tabulated,  and  the  paper 
contains  59  photo-micrographs.  C.  H.  D. 

Alloying  of  Copper  with  Pure  Iron  and  Iron-carbon  Alloys. 

V.  O.  Pfeiffer  ( Metallurgies  1906,  3,  281 — 287). — Previous  experi¬ 
ments  to  determine  the  alloying  power  of  copper  with  iron  have  led  to 
very  discordant  results.  The  author’s  experiments,  carried  out  by 
melting  copper  with  pure  iron  in  a  magnesia  crucible  in  an  electric 
furnace,  show  that  no  depression  of  the  freezing  point  of  either  iron  or 
copper  is  produced  by  the  addition  of  the  other  metal.  Microscopic 
examination  confirms  the  conclusion  that  iron  and  copper  are  mutually 
insoluble.  The  supposed  alloys  described  previously  are  considered  to 
be  solidified  emulsions  ;  the  specific  gravity  of  the  two  fused  metals 
being  nearly  equal,  and  the  viscosity  of  the  iron  considerable,  separa¬ 
tion  into  two  layers  only  takes  place  very  slowly.  When  sufficient 
time  is  allowed  for  the  separation,  the  copper  layer  is  found  to  be  free 
from  iron. 

In  similar  manner,  copper  and  iron-carbon  alloys  are  found  to  be 
mutually  insoluble,  although  finely  emulsified  mixtures  are  readily 
obtained.  C.  H.  D. 

Colloidal  Copper  Oxide.  Carl  Paal  and  Wilhelm  Leuze  (Ber., 
1906,  39,  1545 — 1549.  Compare  Paal,  Abstr.,  1902,  ii,  500,  503  ;  Ley, 
Abstr.,  1905,  ii,  524). — The  deep  bluish-violet  liquid  hydrosol  of  copper 
hydroxide  is  formed  when  an  alkali  hydroxide  is  added  to  a  suspension 
of  copper  protalbate  or  lysalbate.  A  comparatively  concentrated 
colloidal  solution  is  obtained  if  further  amounts  of  the  copper  salt  and 
the  alkali  hydroxide  are  added  alternately  until  a  permanent  precipi¬ 
tate  is  formed.  The  colloidal  solution  always  contains  small  amounts 
of  diffusible  copper  compounds,  and  when  ammonia  is  added  the  diffused 
solution  contains  the  blue  ammoniacal  compound  of  copper  hydroxide. 
During  the  dialysis,  the  liquid  hydrosol  becomes  dirty-blue  to  violet 
by  reflected,  brownish- violet  to  deep  brown  by  transmitted  light,  perhaps 
in  consequence  of  dehydration  of  the  colloidal  copper  hydroxide.  On 
evaporation  of  the  liquid  hydrosol  in  a  vacuum,  colloidal  copper  oxide 
is  obtained  in  stable,  brittle,  glistening,  black  or  bluish-black  scales, 
which  are  soluble  in  water.  The  adsorption  compound  of  the  hydrosol 
with  lysalbic  or  protalbic  acid  is  precipitated  on  careful  addition  of  a 
dilute  acid  to  the  colloidal  solution.  The  liquid  hydrosol  is  reduced  by 
hydroxylamine  to  cuprous  oxide,  by  hydrazine  hydrate  to  colloidal 
copper.  G.  Y. 
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Copper  Nitride.  Antoine Guntz  and  Henry  Bassett,  jun.  (Bull. 
Soc.  chini .,  1906,  [iii],  35,  201 — 207.  Compare  Abstr.,  1903,  ii,  79). 
— When  cuprous  oxide,  prepared  by  Bussell’s  method  (Abstr.,  1894,  ii, 
93),  is  heated  at  265°  in  a  current  of  dry  ammonia,  a  green  product  is 
formed  which  consists  principally  of  copper  nitride,  Cu3N,  but  contains 
in  addition  small  quantities  of  copper,  cuprous  chloride  (derived  from  the 
cuprous  oxide  used),  and  ammonia  (compare  Beilby  and  Henderson, 
Trans.,  1901,  79,  1253).  Hydrochloric  acid  converts  the  nitride  into 
cuprous  chloride  and  ammonia.  Sulphuric  acid  behaves  similarly,  form¬ 
ing  cupric  sulphate  and  metallic  copper.  Nitric  acid  rapidly  oxidises 
the  nitride,  only  a  portion  of  tlie  nitrogen  of  the  latter  being  con¬ 
verted  into  ammonia.  Alkalis  slowly  attack  the  nitride,  forming 
ammonia  and  cuprous  oxide.  T.  A.  H. 

Barium  and  Mercury  Iodides.  Andre  Duboin  (Compt.  rend.,  1 906, 
142,  887 — 889.  Compare  this  vol.,  ii,  231). — The  composition  of  an 
aqueous  solution  saturated  with  barium  and  mercuric  iodides  corre¬ 
sponds  with  the  formula  Bal2,l  •33HgI2,7‘76H20.  On  cooling  this 
solution,  after  saturating  it  with  mercuric  iodide  at  70°,  small  crystals 
are  obtained  of  the  composition  BaI2,5HgI2,8H20,  and  having  the  sp. 
gr.  4 -63  at  0°.  Occasionally  crystals  containing  3  mols.  of  mercuric  iodide 
per  2  mols.  of  barium  iodide  separate  from  the  mother  liquor.  On  cooling 
a  solution  corresponding  with  BaI2,l,30HgI2,10,41H20,  large  prisms  of 
the  composition  2Bal2,3HgI2,16H20  are  deposited  ;  sp.  gr.  4  at  03. 
When  a  solution  corresponding  with  HgI2,T07BaI2,9-71H2O  is  slowly 
evaporated  over  strong  sulphuric  acid,  prismatic  crystals  of  the  formula 
3BaI2,5HgI2,21H20  are  obtained;  these  are  very  deliquescent,  and 
have  a  sp.  gr.  4-06  at  0°.  H.  M.  D. 

Rare  Barths.  Georges  Hrbain  (J.  Chim.  phys.,  1906,  4,  31 — 66). 
— The  paper  is  a  resume  of  the  author’s  work  published  at  intervals 
since  1899.  The  first  portion  deals  with  a  general  view  of  the  points 
of  interest  and  fields  for  research  in  connection  with  the  rare  earths  ; 
the  methods  of  separation  are  next  discussed,  and  especially  the  use  of 
a  separating  compound  isomorphous  with  the  salts  it  is  desired  to 
separate  (Abstr.,  1904,  ii,  37,  173).  During  the  separation  it  is 
necessary  to  control  the  progress  of  the  fractionating  from  time  to  time, 
and  methods  available  are  considered  ;  the  colour  of  the  salts  is  at  first 
a  sufficient  guide,  later  the  absorption  and  spark  spectra  of  the  several 
consecutive  fractions  are  the  best  criteria.  The  method  used  for  the 
determination  of  the  atomic  weight  is  also  briefly  discussed  (Abstr., 
1904,  ii,  340,  486).  For  the  determination  of  the  degree  of  pux-ity,  the 
arc  spectrum  and  the  spectrum  of  the  phosphorescence  are  the  most 
delicate.  The  method  of  separation  from  the  crude  earths  is  discussed 
and  the  seriation  of  the  elements,  the  following  order  of  seriation  being 
given  :  lanthanum,  cerium,  praseodymium,  neodymium,  samarium, 
europium,  gadolinium,  terbium,  dysprosium,  holmium,  yttrium,  erbium, 
thulium,  ytterbium.  L.  M.  J. 

Isolation  and  some  Atomic  Characteristics  of  Dysprosium. 
Georges  Urbain  (Compt.  rend.,  1906,  142,  785 — 788). — Dysprosium, 
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first  isolated  by  Lecoq  de  Boisbaudran  (Abstr.,  1886,  667)  from  Soret’s 
X  earth  (Abstr.,  1878,  629),  which  Cleve  supposed  to  be  the  oxide 
of  a  new  element,  holmium  (Abstr.,  1880,  7),  was  considered  by 
Kriiss  and  Nilson  (Abstr.,  1887,  890  ;  1888,  108,  390),  Crookes 
(Abstr.,  1887,  334),  and  Forsling  (Abstr.,  1904,  ii,  176)  to  be  a  mix¬ 
ture  of  elements  ;  the  author  has,  however,  separated  50  grams  of  an 
earth  from  the  fractions  comprised  between  the  earths  of  yttrium  and 
terbium  by  fractional  crystallisation  of  the  ethyl  sulphates  (Urbain, 
Abstr.,  1900,  346),  which  shows  the  constant  spectrum  of  dysprosium, 
and  after  fourteen  crystallisations  gives  the  same  mean  atomic  weight, 
Dy=  162'49,  the  limits  being  162'64  and  162‘28.  Dysprosium 
oxide  is  white  and  does  not  form  a  peroxide,  and  the  salts  have 
characteristic  greenish-yellow  colour.  M.  A.  W. 

Effect  of  Calcium  in  Developing  the  Phosphorescence  of 
some  Rare  Earths.  Sir  William  Crookes  ( Chern .  News,  1906,  93, 
143 — 144). — It  has  been  suggested  by  Urbain  (compare  Abstr.,  1905, 
ii,  458  ;  this  vol.,  ii,  28)  that  the  ultra-violet  bands  attributed  by  the 
author  to  victorium  are  due  to  gadolinium,  which,  whilst  not  exhibiting 
the  bands  in  the  pure  state,  does  so  in  presence  of  an  exciting  element. 
Measurements  with  an  instrument  of  large  dispersion  indicate,  how¬ 
ever,  that  the  main  band  of  victorium  which  extends  from  A3115‘2  to 
A3120-7  is  double,  the  centres  of  its  two  components  being  at  A3116*6 
and  A3119  5,  whilst  the  gadolinium-calcium  bands  occur  between 
A3136  and  A3155.  When  calcium  oxide  was  added  to  Urbain’s  pure 
europia,  the  faintest  trace  of  the  victorium  bands  was  discernible,  but 
no  effect  was  produced  in  the  case  of  Urbain’s  pure  gadolinia.  When, 
however,  the  oxides  were  converted  into  sulphates,  distinct  bands  of 
the  same  wave-length  and  character  as  the  victorium  bands  were 
observed. 

Mixtures  containing  different  proportions  of  victorium  and  calcium 
were  also  examined  in  the  form  of  the  oxides  and  also  of  the  sulphates. 
In  the  case  of  the  oxides,  it  was  found  that  the  victorium  group  of 
bands  is  strongest  in  the  mixtures  containing  the  smallest  proportion 
of  victorium,  whilst  in  the  case  of  the  sulphate  mixtures  the  reverse 
effect  is  obtained.  From  the  observations  the  author  concludes  that 
the  victorium  bands  cannot  be  attributed  to  gadolinium  plus  an 
exciting  element.  H.  M.  D. 

Phosphorescence  (Cathode-luminescence)  Spectra  of  Rare 
Earths  and  the  New  Elements  Ionium,  Incognitum,  and 
Victorium.  Robert  Marc  (Ber.,  1906,  39,  1392 — 1395). — In  the 
light  of  his  own  researches  (Abstr.,  1901,  ii,  634),  the  author  adversely 
criticises  Crookes’  phosphorescence  method  for  the  detection  of  new 
elements  (Abstr.,  1899,  ii,  751  ;  1905,  ii,  250).  The  existence  of 
victorium  is  denied  by  Urbain  (this  vol.,  ii,  28).  C.  S. 

Spectroscopic  Investigation  of  Urbain’s  Terbium  Prepara¬ 
tions.  G.  Eberhard  ( Sitzungsber .  K.  Akad.  Wiss.  Berlin ,  1906, 
384 — 404). — Measurements  of  the  wave-length  and  intensity  of  a 
large  number  of  lines  in  the  terbium  spectrum  in  Urbain’s  prepara- 
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tions  (Abstr.,  1905,  ii,  711)  indicate  that  terbium  is  a  well-defined  ele¬ 
ment  with  a  characteristic  spectrum,  and  that  it  shows  no  signs  of  a 
fractional  separation  into  other  elements.  Spectroscopic  evidence  is 
against  there  being  an  element  between  gadolinium  and  terbium. 
Many  of  the  terbium  lines  can  be  used  to  indicate  the  presence  of  this 
element  in  minerals  ;  they  are  not  present  in  the  solar  spectrum. 

E.  F.  A. 

Atomic  Weight  and  Spark  Spectrum  of  Terbium.  Georges 
Urbain  ( Gompt .  rend.,  1906,  142,  957 — 959.  Compare  Abstr.,  1905, 
ii,  711). — The  hydrated  terbium  sulphate,  Tb2(S04)3,8H20,  used  in 
determining  the  atomic  weight  of  terbium  forms  crystals  which  are 
stable  in  dry  air  at  the  ordinary  temperature,  and  become  completely 
anhydrous  at  360° ;  the  atomic  weight  of  terbium  determined  from 
five  different  fractions  is  159*22  (0=16),  the  limiting  values  being 
159-30  and  159-17. 

The  spark  spectrum  of  terbium  is  very  rich  in  rays,  and  the  original 
contains  a  list  of  thirty-seven  characteristic  lines  between  A  =  3053-6 
and  A  =3874-6,  seven  of  which  were  attributed  by  Demargay  to  the 
element  P  (Abstr.,  1900,  ii,  656).  M.  A.  W. 

Alloys  of  Nickel  and  Antimony.  K.  Lossew  (Zeit.  anorg. 
Chem.,  1906,  49,  58 — 71). — From  the  results  of  an  investigation  of 
this  system  by  Tammann’s  method  of  thermal  analysis,  controlled  by 
microscopic  observations,  the  author  draws  the  conclusion  that  nickel 
forms  the  following  four  compounds  with  antimony  :  NiSb,  Ni5Sb2, 
Ni4Sb5,  and  Ni4Sb  ■,  the  evidence  for  the  existence  of  Ni4Sb5  is,  how¬ 
ever,  not  quite  conclusive. 

The  freezing-point  curve  shows  two  maxima  at  1158°  and  32'83 
per  cent,  and  1170°  and  55  per  cent,  by  weight  of  nickel  respectively, 
corresponding  with  the  compounds  NiSb  and  Ni5Sb2,  and  there  are 
three  eutectic  points  at  2 — 3,  47'6,  and  66'1  per  cent,  by  weight  of 
nickel  respectively.  From  32'8 — 40  per  cent.,  55 — 57  per  cent.,  and 
92-5 — 100  per  cent,  of  nickel,  mixed  crystals  separate  out.  In  the  alloys 
with  from  3 — 32 -8  per  cent,  of  nickel,  microscopic  observation  shows  a 
third  crystalline  form  in  addition  to  the  compound  NiSb  and  the  eutectic 
mixture ;  there  are  indications  that  these  crystals  represent  another 
compound,  Ni4Sb5,  but  conclusive  evidence  on  this  point  could  not  be 
obtained.  From  57 — 92 -5  per  cent,  of  nickel,  the  two  series  of 
saturated  mixed  crystals  existing  within  these  limits  interact  when 
the  temperature  falls  to  677°  with  formation  of  a  third  definite 
compound,  Ni4Sb;  this  reaction  proceeds  in  the  reverse  direction  at 
higher  temperatures. 

The  compound  NiSb  is  copper-red  in  colour,  hard  and  brittle ;  the 
compound  Ni5Sb2  has  a  grey  colour  and  is  harder,  but  not  so  brittle 
as  the  former. 

The  alloys  from  57 — 100  per  cent,  by  weight  of  nickel  are  magnetic  ; 
the  temperatures  at  which  the  magnetism  disappears  on  heating  are 
given. 

The  paper  is  illustrated  by  microphotographs.  G.  S. 
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Silicides  of  Nickel.  W.  Guertler  and  Gustav  Tammann  ( Zeit . 
anorg.  Chem 1906,  49,  93 — 112.  Compare  this  vol.,  ii,  32). — From 
the  results  of  their  investigation  of  this  system  by  Tammann’s  method 
of  thermal  analysis,  controlled  by  microscopic  observations,  the 
authors  draw  the  conclusion  that  five  compounds  of  these  two 
elements  exist,  the  respective  formulae  of  which  are  :  Ni3Si,  Ni2Si, 
NigSi2,  NiSi,  and  Ni2Si3. 

The  freezing-point  curve  of  the  system  shows  two  maxima  at  33 '3 
and  50  atom,  per  cent,  of  silicon  respectively,  corresponding  with 
the  compounds  Ni2Si  and  NiSi,  as  well  as  three  eutectic  points  at 
20,  43,  and  56  atom,  per  cent,  of  silicon  respectively.  From  0 — 11 ‘6 
and  27‘6 — 33*3  per  cent,  of  silicon,  two  series  of  mixed  crystals 
separate  •  if  allowed  to  cool  slowly,  the  saturated  crystals  interact 
below  1125°  (in  alloys  containing  11*6 — 27*6  per  cent,  of  silicon)  with 
formation  of  a  third  compound,  Ni3Si ;  the  reaction  is  a  reversible 
one.  A  third  series  of  mixed  crystals  separates  from  33*3 — 37*5 
atom,  per  cent,  of  silicon  ;  if  the  cooling  is  slow,  a  fourth  compound, 
Ni3Si0,  is  formed  from  these  when  the  temperature  falls  below  830°. 
The  existence  of  the  remaining  compound,  Ni2Si3,  was  proved  by 
thermal  analysis  ;  it  is  formed  on  cooling  by  interaction  of  silicon 
and  the  fused  mass  containing  59  atom,  per  cent,  of  the  latter 
element. 

The  alloys  from  0 — 20  per  cent,  of  silicon  are  fairly  tough  ;  beyond 
this  point  they  are  brittle  and  easily  powdered.  Between  the  limits 
of  5  and  20  per  cent,  of  silicon,  the  alloys  are  fairly  hard,  but,  contrary 
to  the  behaviour  of  carbon  steel,  the  rapidly  cooled  alloys  are  much 
softer  than  those  allowed  to  cool  slowly.  From  20  atom,  per  cent,  of 
silicon,  the  hardness  gradually  decreases,  reaches  a  minimum  about  70 
per  cent.,  and  beyond  this  point  rapidly  increases.  Alloys  containing 
more  than  30  atom,  per  cent  of  silicon  are  no  longer  magnetic. 

The  paper  is  illustrated  by  microphotographs.  G.  S. 

Influence  of  Foreign  Elements  on  the  Separation  of  Graphite 
from  Cast  Iron.  F.  West  ( Metallurgies  1906,  3,  169 — 175, 
201 — 205.  Compare  Wiist  and  Geiger,  this  vol.,  ii,  88). — A  pure  cast 
iron,  containing  3*96  per  cent,  of  carbon,  was  melted,  and  weighed 
quantities  of  the  foreign  element  added.  After  casting,  care  being 
taken  to  ensure  uniformity  of  conditions,  the  alloy  was  analysed.  The 
ratio  of  graphite  to  total  carbon  was  then  plotted  against  the  percent¬ 
age  of  added  foreign  element. 

[With  Jos.  Kreiten.] — The  presence  of  tin  reduces  the  solubility  of 
carbon  in  pure  iron,  and  therefore  increases  the  separation  of  graphite. 
The  separation  of  graphite  due  to  silicon  is  not  affected  by  the  addition 
of  tin.  In  the  presence  of  an  excess  of  carbon,  iron  can  dissolve  a 
maximum  of  16  per  cent,  of  tin. 

[With  P.  Putz.] — The  addition  of  sulphur  reduces  the  solubility  of 
carbon  in  iron,  but  does  not  cause  the  conversion  of  combined  carbon 
into  graphite.  The  effect  of  silicon  in  causing  graphite  to  separate  is 
neutralised  by  the  addition  of  sulphur. 

Phosphorus  is  without  influence  on  the  carbon  in  silicon-free  iron 
so  long  as  the  proportion  of  phosphorus  does  not  exceed  2*5  per  cent. ; 
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larger  quantities  produce  a  proportional  separation  of  graphite.  In 
the  presence  of  09  per  cent,  of  silicon,  3  per  cent,  of  phosphorus  and 
upwards  causes  separation  of  graphite.  C.  H.  D. 

Reduction  of  Ferrous  Oxide  and  the  Three  Modifications  of 
Carbon.  Rudolf  Schenck  (Zeit.  Elektrochem.,  1906,  12,  218 — 220). 
— A  reply  to  Baur’s  criticisms  of  a  paper  by  Schenck  and  Heller 
(Abstr.,  1905,  ii,  519).  T.  E. 

Electrolytic  Formation  of  Chromium.  Octave  Dony-Henault 
(Zeit.  Elektrochem .,  1906,  12,  329 — 330). — Referring  to  Carveth  and 
Mott’s  work  (Abstr.,  1905,  ii,  394),  the  author  considers  that  the  form¬ 
ation  of  chromous  salt  is  not  the  only  condition  required  for  the 
deposition  of  metallic  chromium  from  a  solution  of  a  chromic  salt.  In 
some  experiments  with  solutions  of  chrome-alum,  he  found  that  after 
electrolysis  had  gone  on  for  a  short  time  the  green  solution  became 
violet,  and  after  a  time  deposited  violet  crystals  of  the  alum.  Chromium 
was  deposited  from  the  violet,  but  not  from  the  green  solutions. 

T.  E. 

Chromium  Chlorosulphates.  Riels  Bjerrum  ( Ber .,  1906,  39, 
1597 — 1602.  Compare  Werner  and  Huber,  this  vol.,  ii,  170;  Wein¬ 
land  and  Krebs,  ibid.,  233). — The  formula  suggested  by  Werner  and 
Huber  for  the  salt  isomeric  with  Recoura’s  chromium  chlorosulphate 
is  in  complete  accord  with  the  fact  that  when  a  solution  of  the  salt  in 
dilute  hydrochloric  acid  is  saturated  with  hydrogen  chloride  a  pre¬ 
cipitate  of  violet  chromic  chloride  is  obtained,  which  contains  50  per 
cent,  of  the  total  chromium  originally  present.  A  new  chromic 
chloride,  CrCl3,6H20,  the  hitherto  unknown  chlorocliromium  dichloride, 
is  obtained  when  the  violet  chloride  contained  in  a  boiled  solution  of 
the  green  chloride  is  precipitated  with  hydrogen  chloride,  and  the 
filtrate  then  mixed  with  a  large  volume  of  ether  saturated  with  hydro¬ 
gen  chloride.  It  may  be  recrystallised  by  solution  in  a  mixture  of 
equal  volumes  of  ether  and  concentrated  hydrochloric  acid,  and  then 
pouring  into  ether  saturated  with  hydrogen  chloride.  When  freshly 
prepared,  only  two-thirds  of  the  chloride  can  be  precipitated  by  means 
of  silver  nitrate.  The  same  salt  is  also  formed  (75  per  cent,  yield) 
when  Recoura’s  chromium  chlorosulphate  is  dissolved  in  hydrochloric 
acid  and  then  poured  into  a  large  excess  of  ether  saturated  with 
hydrogen  chloride.  When  a  solution  of  the  new  chloride  is  mixed 
with  concentrated  sulphuric  acid,  Recoura’s  salt  is  obtained,  and  the 
latter  would  thus  appear  to  be  chlorochromic  sulphate,  [ClCr]S04. 
The  conductivity  and  the  alteration  of  the  conductivities  of  the  two 
chlorosulphates  agree  with  the  formulae  suggested. 

Weinland  and  Ivrebs’  conclusion  that  the  whole  of  the  S04  in  the 
two  salts  described  by  them  is  united  in  the  form  of  a  complex  is 
not  accepted,  since  even  extremely  dilute  acidified  solutions  of  potassium 
sulphate  do  not  yield  an  immediate  precipitate  with  barium  chloride. 
The  molecular  depressions  of  the  freezing  points  for  various  sulphates 
are  compared,  and  they  are  of  much  the  same  order  as  that  obtained 
by  Weinland  and  Krebs  for  the  green  chlorosulphate.  J.  J.  S. 
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Constitution  of  Chromic  Acid.  Wilhelm  Manchot  [and,  in 
part,  R.  Kraus]  [Ber.,  1906,  39,  1352 — 1356). — From  the  experiments 
quoted  on  the  oxidation  of  uranous  salts  with  chromic  acid  under  con¬ 
ditions  previously  described  by  the  author  for  iron  and  titanium  salts 
(Abstr.,  1903,  ii,  152;  this  vol.,  ii,  172),  the  conclusion  is  drawn  that 
three  equivalents  of  oxygen  are  required  during  the  oxidation  of  one 
atom  of  uranium,  two  equivalents  being  required  by  the  uranium  and 
one  by  the  hydriodic  acid  present. 

The  constitution  of  chromic  anhydride  is  discussed.  The  formula 
* 0 


0!Cr<^^  is  regarded  as  untenable.  The  formulae 


°:cr<? 


for 


the  anhydride  and 


OH 

OH 


>C<1 


for  the  acid  are  suggested, 


amongst  the  evidence  submitted  in  favour  of  the  latter  formulae  being 
the  fact  that  a  little  ozone  is  produced  when  potassium  dichromate  is 
heated  with  concentrated  sulphuric  acid. 

The  first  phase  during  the  oxidation  of  any  substance  by  chromic 
acid  consists  in  the  addition  of  the  chromic  acid  to  form  a  compound 
of  the  nature  of  a  peroxide  with  the  substance  acted  on. 

A.  McK. 


Behaviour  of  Sulphur  towards  Potassium  Chromate  and 
Dichromate.  Kamillo  Bruckner  ( Monatsh .,  1906,  27,  199 — 204. 
Compare  Lassaigne,  Ann.  Chim.  Phys.,  1820,  [ii],  14,  299;  Dopping, 
Annalen,  1843,46,  172). — When  heated  with  sulphur  in  air,  chromium 
oxide  remains  unchanged;  chromium  trioxide  inflames  and  forms 
chromium  oxide,  together  with  a  small  amount  of  chromium  sulphide, 
whilst  potassium  chrome  alum,  if  the  heating  is  prolonged,  forms 
chromium  oxide  and  potassium  sulphate  only,  but  if  the  heating  is 
limited  these  are  accompanied  by  a  compound  of  chromium  and  potass¬ 
ium  sulphides,  which  is  insoluble  in  water,  but  is  decomposed  by 
hydrochloric  or  nitric  acid. 

When  heated  for  a  limited  time  with  an  excess  of  sulphur,  potass¬ 
ium  chromate  forms  potassium  sulphide,  sulphate,  and  chromate, 
chromium  oxide,  and  the  compound  of  chromium  and  potassium  sul¬ 
phides  ;  if  the  heating  is  continued  until  the  sulphur  is  completely 
volatilised,  the  product  contains  potassium  sulphate  and  chromate, 
chromium  oxide,  and  a  small  amount  of  the  chromium  and  potassium 
sulphide  compound ;  whilst  if  the  mixture  is  more  strongly  heated, 
potassium  sulphate  and  chromium  oxide  with  only  traces  of  chromium 
sulphide  and  of  chromates  are  obtained. 

Potassium  dichromate  reacts  in  a.  similar  manner,  but  in  conse¬ 
quence  of  the  larger  proportion  of  oxygen  present  the  reaction 
resembles  also  that  of  chromium  trioxide  and  sulphur. 

It  is  probable  that  potassium  sulphide  and  thiosulphate  and 
chromium  oxide  and  sulphide  are  the  immediate  products  of  the 
interaction  of  potassium  chromate  or  dichromate  and  sulphur. 

G.  Y. 

Compounds  of  Iron  and  Molybdenum.  Emile  Yigouroux 
( Compt .  rend.,  1906,  142,  889 — 891,  928 — 930). — Definite  compounds 
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of  iron  and  molybdenum  have  been  obtained  by  reducing  mixtures  of 
the  two  oxides  by  the  Goldschmidt  method,  and  also  by  heating 
mixtures  of  the  finely-divided  metals  at  high  temperatures  in  a  stream 
of  hydrogen.  The  compounds  Fe2Mo,  Fe3Mo2,  FeMo,  and  FeMo2  were 
isolated.  They  are  grey  and  crystalline,  non-magnetic,  insoluble  in 
hydrochloric  acid,  but  readily  dissolved  by  nitric  acid.  Contraction 
takes  place  in  their  formation.  Free  iron  was  found  in  the  solidified 
mass  of  metal  whichever  of  the  above  compounds  was  formed,  but  this 
could  be  easily  removed  by  means  of  hydrochloric  acid. 

The  compound  Fe2Mo  is  obtained  from  alloys  containing  less  than 
46-16  per  cent,  of  molybdenum  ;  it  has  the  sp.  gr.  8  90  at  0°.  Chlorine 
attacks  the  compound  slowly  at  the  ordinary  temperature,  vigorously 
at  250°  ;  oxygen,  sulphur,  and  water  vapour  react  at  a  red  heat. 
Solutions  of  hydrochloric  and  hydrofluoric  acids,  as  well  as  gaseous 
hydrogen  chloride,  have  no  appreciable  action,  but  the  compound 
is  readily  attacked  by  hot  concentrated  sulphuric  acid,  by  dilute 
nitric  acid,  and  by  iodine  suspended  in  water.  Potassium  hydroxide 
has  no  action  in  solution,  but  reacts  readily  in  the  fused  condition. 

Fe3Mo2  is  separated  from  alloys  containing  about  50  per  cent,  of 
molybdenum;  it  has  the  sp.  gr.  9-16  at  0°,  and  it  behaves  towards 
reagents  in  a  similar  manner  to  Fe2Mo. 

FeMo  separates  from  alloys  containing  54 — 63  per  cent,  of 
molybdenum;  it  has  the  sp.  gr.  9-01  at  O'3.  It  becomes  incandescent 
in  chlorine  at  285°,  and  in  oxygen  at  a  red  heat. 

FeMo2  is  obtained  from  alloys  containing  64 — 77  per  cent, 
of  molybdenum ;  it  has  the  sp.  gr.  9 ’41  at  0°.  Chlorine  attacks  it 
with  incandescence  at  305°,  oxygen  at  350°  ;  sulphur  has  very  little 
action,  and  aqueous  iodine  reacts  very  slowly. 

When  an  alloy  containing  77‘8  per  cent,  of  molybdenum  is  heated  in 
a  current  of  hydrogen  chloride,  it  is  found  that  the  whole  of  the  iron 
can  be  separated  from  the  molybdenum.  H.  M.  D. 

Electrolytic  Reduction  of  Molybdic  Acid  in  Acid  Solutions 
III.  Alberto  Ohjlesotti  (Zeit.  Elektrochem.,  1906,  12,  197 — 208. 
Compare  this  vol.,  ii,  263). — Measurements  of  the  potentials  of  the 
cathodes  used  in  the  experiments  previously  described  are  given.  The 
conclusion  drawn  from  the  measurements  is  that  the  differences 
between  cathodes  of  different  metals  cannot  be  accounted  for  by  any 
single  hypothesis.  The  potential  of  a  cathode  of  lead  or  of  tin  is  that 
required  to  discharge  ions  of  the  metal,  the  reduction  being  ap¬ 
parently  due  to  the  action  of  the  metal  which  dissolves.  Mercury 
and  smooth  platinum  cathodes  behave  in  the  same  way,  the  cathodic 
potential  first  increasing  to  a  maximum,  which  is  reached,  roughly 
speaking,  when  the  molybdenum  has  been  reduced  to  the  quinque- 
valent  condition.  The  potential  then  falls  more  or  less,  finally 
increasing  again,  when  the  molybdenum  is  practically  completely 
reduced  to  the  tervalent  stage.  To  explain  these  changes,  it  is  neces 
sary  to  assume  that  a  deposit  (probably  of  molybdenum)  is  formed  on 
the  cathode  in  the  early  stages  of  the  reaction,  which  retards  the 
reduction ;  this  disappears  later,  and  a  little  bivalent  molybdenum 
salt  is  formed  in  the  solution,  both  of  which  changes  accelerate  the 
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reduction  and  lower  the  potential.  At  a  platinised  platinum  cathode, 
the  reduction  to  quinquevalent  molybdenum  proceeds  quantitatively 
at  a  very  low  potential ;  this  necessitates  the  assumption  of  a  catalytic 
action  of  the  platinum  black.  T.  E. 

Distillation  of  Titanium,  and  the  Temperature  of  the  Sun. 
Henri  Moissan  ( Compt .  rend.,  1906,  142,  673 — 677.  Compare  this 
vol.,  ii,  92,  175,  232). — When  titanium,  containing  2  per  cent,  of 
carbon  (Abstr.,  1895,  ii,  272),  is  heated  in  the  electric  furnace  with  a 
current  of  500  amperes  and  110  volts  for  five  minutes,  the  metal  is 
only  superficially  fused,  and  the  loss  of  weight  by  distillation  is  less 
than  2  per  cent.  ;  if,  however,  a  current  of  1000  amperes  and  55  volts 
is  employed,  the  titanium  is  completely  fused  and  36  per  cent,  can  be 
distilled  in  seven  minutes.  The  distillate  consists  of  minute  crystals 
of  titanium  together  with  yellow  crystals  of  titanium  nitride  and  of 
lime,  whilst  near  the  orifice  of  the  furnace  blue  crystals  of  the 
protoxide  are  found. 

The  author  has  shown  that  titanium,  iron,  chromium,  manganese, 
and  tungsten  can  be  distilled  in  the  electric  furnace  at  a  temperature 
of  about  3500°  under  atmospheric  pressure,  and  as  these  metals 
all  exist  in  a  state  of  vapour  in  the  sun,  the  temperature  of  the 
sun  is  probably  nearer  2000°  to  3000°  (compare  Violle,  Compt.  rend., 
1874,  78,  1425,  1816;  79,  746;  1876,  82,  662,  729,  896)  than 
6590°  (compare  Wilson,  Croc.  Roy.  Soc.,  1902,  69,  312). 

M.  A.  W. 

Electrolytic  Preparation  and  Properties  of  Vanadous  and 
Vanadic  Salts.  T.  F.  Rutter  (Zeit.  EUklrochem.,  1906,  12, 
230 — 231). — The  reduction  of  vanadic  acid  to  vanadous  sulphate  takes 
place  much  more  easily  at  a  mercury  cathode  than  at  a  platinum 
cathode  (compare  Piccini  and  Marino,  Abstr.,  1902,  ii,  663).  A 
solution  of  vanadous  sulphate  reduces  silver  bromide  to  the  metal. 
The  reduction  of  silver  from  a  solution  of  the  sulphate  furnishes  a  very 
delicate  test  for  vanadous  salts ;  the  sensitiveness  of  the  test  is  much 
increased  by  adding  a  drop  of  a  solution  of  copper  sulphate  after 
adding  the  silver  solution. 

The  reduction  of  vanadic  acid  to  a  vanadic  salt  is  readily  carried  out 
by  using  a  platinised  platinum  cathode,  no  vanadous  salt  being  pro¬ 
duced.  The  oxidation  of  vanadic  salts  by  oxygen  or  by  silver  sulphate 
is  accelerated  by  copper  sulphate.  Copper  sulphate  itself  is  not 
reduced  to  copper.  T.  E. 

Antimony  Sulphide  and  Antimony.  Paul  Chretien  and 
Joseph  Guinchant  {Compt.  rend.,  1906,  142,  709 — 711.  Compare 
Abstr.,  1904,  ii,  538;  Pelabon,  Abstr.,  1904,  ii,  267  ;  this  vol.,  ii, 
173). — The  formation  of  two  liquid  phases  when  mixtures  of  antimony 
and  antimony  sulphide  are  fused  (Pelabon,  Abstr.,  1904,  ii,  267)  is 
associated  with  the  facts  that  the  sulphide  has  a  lower  density  than 
the  metal  and  a  higher  coefficient  of  expansion  ;  antimony  has  a  sp.  gr. 
675  at  13°,  655  at  698°,  and  6’45  at  1156°,  whilst  stibnite  has  a 
sp.  gr.  4'63  at  13°,  3‘85  at  643°,  and  3'82  at  1116°.  The  authors  have 
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determined  the  solubility  of  antimony  in  the  sulphide,  and  find  that  the 
quantity  p  of  antimony  which  is  dissolved  in  100  grams  of  the 
mixture  is  a  function  of  the  temperature,  and  can  be  represented 
approximately  by  the  two  straight  lines  : 

p  =  20-33  +  —  81 0)/30  for  temperatures  below  810°. 

p  =  20'33  +  3(f  -  81 0)/l 000  „  „  above  810°. 

The  experiments  were  made  by  heating  excess  of  antimony  with  the 
sulphide  for  one  hour  at  the  temperature  of  observation,  and 
removing  a  portion  of  the  upper  liquid  layer  for  analysis  by  means  of 
a  cooled  copper  tube,  or  by  fusing  the  mixture  in  a  quartz  tube,  cool¬ 
ing  it  suddenly  in  cold  water,  breaking  the  tube,  and  removing  the 
upper  sulphide  layer  for  analysis.  M.  A.  W. 

Alloys  of  Antimony  and  Tin.  F.  E.  Gallagher  (./.  Physical 
Chem.,  1906,  10,  93 — 98). — The  freezing-point  curve  for  alloys  of 
antimony  and  tin  was  investigated  by  Reinders  (Abstr.,  1900,  ii,  731), 
who  found  transition  points  at  243°,  310°,  and  430°.  The  author’s 
results  yield  319°  for  the  second  point,  and  the  cause  of  the  error  in 
Eeinders’  work  is  considered  to  be  a  too  rapid  rate  of  cooling.  The 
author  finds  that  no  compounds  of  tin  and  antimony  exist,  but  that  the 
four  solid  phases  are  solid  solutions  which  the  author  terms  the 
a-,  /?-,  y-,  and  8-crystals,  beginning  at  the  antimony  end  of  the  freezing- 
point  curve.  The  equilibrium  diagram  is  given,  which  shows  the  yields 
for  the  different  crystals.  The  /3-erystals  are  unstable  below  319°  in 
presence  of  the  fused  mass,  and  below  313°  in  presence  of  a-crystals. 

L.  M.  J. 

Determination  of  the  Absolute  Atomic  Weight  of  Bismuth. 

Gustav  I).  Hinrichs  (Chem.  Centr.,  1906,  i,  1083  ;  from  Mon.  Pci., 
[iv],  20,  i,  169 — 174). — The  author’s  method  of  calculating  the 
“  absolute  ”  or  true  atomic  weight  is  applied  in  this  paper,  by  way  of 
example,  to  the  case  of  bismuth,  the  most  recent  determinations  of 
Birkeubach  and  Gutbier  being  considered  in  this  connection. 

E.  W.  W. 

Production  of  Gold  Hydrosols  by  Ethereal  Oils.  Ludwio 
Yanino  and  F.  Hartl  (Per.,  1906,  39,  1696 — 1700.  Compare  Abstr., 
1905,  ii,  171).— When  small  quantities  of  oil  of  turpentine  (or  pinene), 
or,  less  efficiently,  oil  of  rosemary,  are  added  to  aqueous  solutions  con¬ 
taining  not  more  than  0  0 181  per  cent,  of  gold,  hydrosols  are  formed, 
the  colours  of  which  depend  on  the  temperature  and  concentration. 
The  formaldehyde  in  Zsigmondy’s  experiments  can  be  replaced  by  oil 
of  turpentine. 

The  formation  of  these  gold  hydrosols  is  accelerated  by  inoculation, 
that  is,  the  addition  of  one  drop  of  a  prepared  hydrosol  to  the  solution 
of  gold  chloride  ;  the  colour  of  the  resultant  liquid  is,  ceteris  paribus, 
affected  by  inoculation.  C.  S. 
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Crystallised  Sulphur  from  the  Muschelkalk  of  Bruchsal, 
Baden.  Karl  Beierle  ( Centr .  Min.,  1906, 202 — 205). — Transparent, 
sharply-developed  crystals  of  sulphur,  1  cm.  in  length,  occur  in 
crevices  and  cavities  in  bituminous  limestone  in  a  quarry  near  Bruchsal ; 
they  encrust  crystals  of  calcite,  and  are  themselves  encrusted  with 
numerous  minute  crystals  of  pyrites.  A  crystallographic  description 
is  given.  The  crystals  were  doubtless  deposited  by  hydrogen  sulphide 
formed  by  the  reducing  action  of  organic  matter  on  the  decomposition 
products  of  the  pyrites  contained  in  the  surrounding  rock.  L.  J.  S. 

Optical  Activity  and  Origin  of  Mineral  Oil.  Paul  Walden 
( Chem .  Zeit.,  1906,  30,  391 — 393). — The  author  considers  the  origin  of 
the  optically  active  naphthenes  from  inorganic  sources  to  be  impossible, 
and  is  of  opinion  that  they  have  been  produced  by  the  decomposition  of 
plant  remains.  P.  H. 

Structure  and  Probable  Origin  of  the  Magnetic  Iron  Ore 
of  Dielette,  Manche.  L.  Cayeux  ( Compt .  rend.,  1906,  142, 
716- — 718). — From  a  micrographical  study  of  the  magnetic  iron  ore  of 
Di6lette  the  author  finds  that  the  rock  was  originally  oolitic  and  that 
the  primitive  structure  has  been  almost  completely  effaced  by  the 
development  of  magnetite.  M.  A.  W. 

Formation  of  an  Iron  Mineral  by  the  Decomposition  of 
Glauconite.  L.  Cayeux  {Compt.  rend.,  1906,  142,  895 — 897). — 
Microscopic  examination  of  the  glauconite  and  limonite  grains  in  the 
ferruginous  mineral  found  at  Grandpre  (Ardennes)  shows  with  certainty 
that  the  limonite  has  been  produced  by  transformation  of  the  glauco¬ 
nite  which  originally  formed  the  chief  mineral  constituent  of  the 
deposit.  H.  M.  D. 

Minerals  from  Val  d’Aosta.  Federico  Millosevich  ( Atti  R. 
Accad.  Lincei,  1906,  [v],  15,  317 — 321). — (1)  Rhodochrosite  occurs 
at  S.  Barthelemy  in  violet-red  crystals  resembling  the  rhombohedric 
carbonates.  Analysis  gave  : 

MnO.  FeO.  CaO.  MgO.  C02. 

56-0  2'04  3’33  traces  38-63 

The  crystals  are  often  accompanied  by  others  of  quartz  and  albite. 
Manganese  carbonate  occurs  also  in  an  amorphous  form  at  S. 
Barthelemy. 

(2)  Crystallised  gold  from  Pralorgnan  (S.  Marcel)  is  found  in 
crystals  up  to  1  mm.  in  diameter  and  exhibits  the  form  {211},  the 
occurrence  of  which  Dana  states  to  be  uncertain. 
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(3)  Titaniferous  haematite  from  Pralorgnan  (S.  Marcel)  occurs 
associated  with  auriferous  albite  and  sometimes  in  the  crystalline  state. 

T.  H.  P. 

Composition  of  Kleinite.  Arthur  Sachs  ( Centr .  Min.,  1906, 
200 — 202). — In  the  undetermined  mercury  oxychloride  mentioned  by 
A.  J.  Moses  (Abstr.,  1904,  ii,  46),  W.  F.  Hillebrand  ( Amer.  J.  Sci., 
1906,  21,  85)  has  determined  the  presence  of  nitrogen  and  sulphuric 
acid.  Kleinite  (this  vol.,  ii,  176),  having  been  suggested  to  be  identical 
with  the  same  mineral,  has  been  re-examined,  and  nitrogen  and 
sulphuric  acid  determined  with  the  following  results  : 

nh3.  so3. 

I.  Sulphur-yellow  variety  . 0  44  1'05 

II.  „  „  „  . 1-09  0-85 

III.  Orange-coloured  ,,  . 2‘79  2-57 

It  is  suggested  that  these  variable  and  non-essential  constituents 
replace  oxygen  and  chlorine  respectively,  and  the  formula  is  written  as 
Hg4[Cl,(S04)j]2[0,(NH2)2]3.  L.  J.  S. 

Chalybite  and  Barytes  from  Maryland.  Waldemar  T. 
Schaller  (Amer.  J.  Sci.,  1906,  [iv],  21,  364 — 370). — A  crystallographic 
description  is  given  of  chalybite  and  barytes,  which  occur  associated 
together  at  Frostburg,  Maryland.  The  chalybite  is  in  minute,  brown 
crystals  with  a  brilliant  iridescent  tarnish  :  the  habit  is  sealenohedral, 
v  {201},  and  the  vertical  axis  c  —  0-8241.  Analysis  gave  ferrous  oxide 
62’01  percent.,  and  an  absence  of  calcium,  magnesium,  and  manganese. 

L.  J.  S. 

Crystalline  Form  of  Cabrerite.  Arthur  Sachs  (Centr.  Min., 
1906, 198 — 200). — Annabergite  (Ni3As208,8H20)  has  not  been  observed 
in  distinct  crystals  :  crystallographic  determinations  are  now  given  of 
the  magnesian  variety,  cabrerite,  which  occurs  as  apple-green  crystals 
in  grey  limestone  at  Laurion,  in  Greece.  The  crystals  are  monoclinic 
and  have  a  perfect  cleavage  parallel  to  the  plane  of  symmetry  \a  :  b  :  c  = 
0-8239  : 1  : 0-7767  ;  /3  =  106°29']  ;  the  mineral  is  therefore  isomorphous 
with  vivianite  and  erythrite.  Analysis  gave  : 

As205.  NiO.  CoO.  FeO.  MgO.  H20.  Total.  Sp.gr. 

40-45  26-97  trace  PIO  6-16  25*26  99-94  3-01 

L.  J.  S. 

Scheelite  from  Traversella.  Luigi  Colomba  (Atti  R.  Accad. 
Lincei ,  1906,  [v],  15,  i,  281 — 290). — The  author  describes  various 
varieties  of  scheelite  from  Traversella,  some  of  them  exhibiting  forms 
not  previously  observed  on  scheelite  crystals.  The  following  table 
contains  analyses  of  four  specimens,  in  all  of  which,  however,  are 
small  quantities  of  Di203  and  Ce2Oa,  these  being  calculated  with  the 
lime  : 
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FO, 

MoOs. 

CaO. 

MgO. 

Total. 

Colourless  . 

..  77*03 

3*15 

19*73 

— 

99*91 

Beddish-brown  . 

..  77*35 

2*46 

18*33 

1*67 

99*81 

Greenish-brown  . . 

.  78*75 

1*47 

19*23 

0*55 

100*00 

Orange-yellow _ 

,.  79*68 

0*72 

19*43 

trace 

99*83 

T.  II.  P. 

Monazitic  Sand  from  Queensland  (Bull.  Imp.  Inst.,  1905,  3, 
233 — 236). — On  concentrating  the  crude  sand  by  means  of  running 
water,  a  considerable  amount  of  quartz,  felspar,  biotite  mica,  actinolite, 
and  other  rock-fragments  was  removed,  and  the  residue  formed  about 
21  per  cent,  of  the  original  weight.  The  concentrated  material  gave 
the  following  results:  Si02,  7*59  ;  Ti09,  44*59  ;  Zr02,  106  ;  Th02, 
0-23  j  A1803,  1-46  ;  Y203,  0T0;  Fe308,  1  24 ;  FeO,  36*38  ;  MnO,2*79; 
CuO,  005;  CaO,  0*79;  MgO,  1-16;  CeO,  0*46;  P.205,  0-41  ;  0b205 
and  Ta205,  0-78  ;  H20,  0*80.  From  these  results  and  microscopical 
examination,  the  proximate  composition  of  the  concentrated  mineral 
was  as  follows:  ilmenite,  840;  magnetite,  P8;  zircon,  1*4;  quartz, 
4*4;  garnet  and  other  silicates  containing  alumina,  lime,  and  magnesia, 
5-0 ;  monazite,  1*2;  tantalite,  0*9;  moisture,  0'8.  E.  G. 

Constitution  of  Titanite.  Ferruccio  Zambonini  (Atii  R.  Accad. 
Lincei,  1906,  [vj,  15,  i,  291 — 295). — After  referring  to  the  various 
formula;  previously  ascribed  to  titanite,  the  author  points  out  that  all 
recent  investigations  on  titanium  and  on  the  neighbouring  elements 
zirconium  and  tin  indicate  that  these  elements  readily  form  complex 
anions.  The  conclusion  is  drawn  that  titanite  is  the  calcium  salt  of  a 
complex  titanosilicic  acid,  Ti0I02!SiI02Ca,  and  that  in  those  varieties 
which  contain  iron,  aluminium,  ytterbium,  and  cerium,  the  bivalent 
group  TiO  is  probably  replaced  by  two  univalent  groups,  B.0  ;  analyses 
show,  indeed,  that  when  one  of  these  other  metals  is  present,  the 
amount  of  titanium  is  lowered.  T.  11.  P. 

Chemical  Composition  of  Glauconite.  Leon  W.  Collet  and 
Gabriel  W.  Lee  (Compt.  rend.,  1906, 142,  999 — 1001.  Compare  Clarke, 
Abstr.,  1904,  ii,  134). — A  fresh  sample  of  marine  glauconite  from  Sir 
John  Murray’s  collection  has  the  following  composition  : 

Si02.  Fe203.  A1203.  Mii02.  FcO.  MgO.  KaO.  H90. 

47*46  30*83  1*53  traces  3*10  2*41  7*76  7  00 

and  is  therefore  a  ferric  and  not  a  ferrous  silicate.  M.  A.  W. 

Stony  Meteorite  from  Coon  Butte,  Arizona.  John  W.  Mallet 
(. Amer .  J.  Sci.,  1906,  [iv],  21,  347 — 355). — A  meteoric  stone  weighing 
2789  grams  was  found  at  Coon  Butte,  in  Coconino  Co.,  Arizona,  in 
June,  1905  ;  a  meteoritic  fall  was  observed  in  this  locality  about 
January  15th,  1904.  The  sp.  gr.  of  the  mass  is  3*471.  The  structure 
is  indistinctly  chondritic  and  brecciated,  like  that  of  the  Pultusk 
meteorites.  Thin  sections  show,  in  addition  of  olivine,  enstatite,  Jjc., 
a  colourless  isotropic  substance  which  is  probably  maskelynite.  From 
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the  analytical  results,  the  following  mineralogical  composition  is  deduced; 
enstatite,  44‘73  ;  olivine,  33’48 ;  maskelynite  (1),  6‘87 ;  nickel-iron, 
8-63  •  iron-rust,  3  03  ;  schreibersite,  0'76  ;  pyrrhotite,  2  14  ;  chromite, 
0-08  per  cent.  The  nickel-iron  has  the  following  composition : 

Fc.  Ni.  Co.  Cu.  Sn.  Mn.  C.  Total. 

88*81  10-72  0T5  trace  0'01  trace  trace  99"69 

L.  J.  S. 

New  Stony  Meteorite  from  Modoc,  Kansas.  George  P. 
Merrill  and  Wirt  Tassin  ( Amer .  J.  Sci 1906,  [iv],  21,  356 — 360). 
— This  meteorite  was  observed  to  fall  at  Modoc,  in  Scott  Co.,  Kansas, 
on  September  2nd,  1905.  Several  complete  stones  and  some  fragments 
were  picked  up  over  an  area  of  two  by  seven  miles )  the  largest  weighs 
4640  grams.  Sp.  gr.  3-54.  The  structure  is  cliondritic,  and  the  material 
is  traversed  by  thread-like  black  veins.  The  following  composition  of 
the  stone  is  calculated  from  the  analyses  of  the  metallic  portion  and  of 
the  soluble  and  insoluble  silicates  : 


Fc. 

Ni. 

Co. 

S. 

P. 

Si02. 

FeO. 

MnO. 

6-56 

0-68 

0-034 

1-38 

0-051 

44-13 

15-37 

o-io 

CaO. 

MgO. 

AlaOg. 

KoO. 

Na.,0. 

Total. 

1-74 

26-45 

2-47 

trace 

0-44 

99-40 

The  corresponding  mineralogical  composition  is  :  nickel-iroD,  4-59  ; 
troilite,  3'79 ;  schreibersite,  0,34;  olivine,  46-40;  enstatite,  29’94 ; 
other  insoluble  silicates  (felspar,  &c.),  14'36  per  cent.  L.  J.  S. 
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Physiological  Chemistry. 


Role  of  Oxygen  in  Artificial  Parthenogenesis  and  Develop¬ 
ment.  Jacques  Loeb  ( Univ .  Calif.  Pull.  Physiol .,  1906,  3,  33 — 37, 
39 — 47,  49 — 56).— A  series  of  papers  on  the  part  played  by  oxygen  in 
the  processes  of  the  developing  eggs  of  the  sea  urchin.  The  toxic  effects 
of  sea  water  rendered  hypertonic  by  the  addition  of  sodium  chloride, 
calcium  chloride,  or  sugar  can  be  prevented  for  a  time  by  lack  of 
oxygen.  This  harmonises  with  the  idea  that  such  solutions  accelerate 
or  modify  oxidation  (and  possibly  other  catalytic  processes),  and  that 
their  destructive  effect  is  due  to  this  influence.  Hypertonic  solutions 
cause  artificial  parthenogenesis  by  accelerating  in  the  resting  egg  the 
process  of  oxidation,  which  is  intimately  connected  with  the  synthesis 
of  nuclein  from  protoplasmic  material.  The  presence  of  free 
oxygen  in  the  water  is  necessary  for  the  production  of  artificial 
parthenogenesis.  W.  D.  H. 
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Reaction  of  the  Blood;  its  Function  in  Nutrition.  Jean 
Gautrelet  ( Gompt .  rend.,  1906,  142,  659 — 662). — The  conclusion 
drawn  from  the  observations  recorded  is  that  there  is  a  parallelism 
between  the  “  apparent  ”  alkalinity  of  the  blood  and  the  activity  of 
organic  exchanges  as  measured  by  the  amount  of  haemoglobin. 

W.  D.  H. 

Viscosity  of  Blood.  Russell  Burton-Opitz  (PJluger’s  Archiv , 
1906,  112,  189 — 193.  Compare  Abstr.,  1905,  ii,  98). — The  viscosity 
of  blood  is  influenced  by  changes  of  its  temperature  both  in  vitro  and 
in  vivo.  In  the  present  research,  a  febrile  condition  was  produced  in 
dogs  by  the  introduction  of  Staphylococcus  pyogenes  aureus,  but  in  spite 
of  the  high  body  temperature  the  viscosity  of  the  blood  increases, 
although  the  specific  gravity  falls. 

Phenylhydrazine  is  a  poison  which  dissolves  the  red  corpuscles,  and 
therefore  presumably  should  lower  the  viscosity  and  specific  gravity. 
The  blood  of  dogs  who  had  received  a  dose  of  this  drug  subcutaneously 
had  a  low,  sometimes  very  low,  specific  gravity.  The  viscosity  was 
sometimes  lessened  also,  but  in  the  animal  whose  blood  had  the  lowest 
specific  gravity  the  viscosity  was  increased.  The  specific  gravity  is 
no  criterion  of  the  viscosity.  W.  D.  H. 

Blood  Coagulation.  Leo  Loeb  ( Beitr .  Ghem.  Physiol.  Path.,  1906, 
8,  67 — 94.  Compare  Abstr.,  1904,  ii,  496,  747 ;  1905,  ii,  330). — The 
observations  again  relate  to  the  blood  of  invertebrates.  Active 
thrombin  solutions  are  obtained  by  pressing  out  the  serum  after  the 
second  coagulation  is  concluded.  The  active  substance  is  extracted 
from  the  corpuscles ;  after  removal  of  the  corpuscles,  spontaneously- 
coagulating  lobster  blood  does  not  contain  thrombin  in  appreciable 
amount.  Thrombin  and  prothrombin  cannot  be  obtained  from  the  cells 
of  blood  which  has  been  kept  on  ice.  This  probably  depends  on  the 
direct  influence  of  the  cold  on  the  cells  ;  they  remain  contracted,  and  do 
not  exhibit  the  changes  they  usually  do  when  blood  is  shed.  Pro¬ 
thrombin  is  not  present  in  appreciable  quantity  in  the  circulating  blood. 
Cold  also  inhibits  the  activity  of  thrombin  and  of  the  tissue  coagulins 
(the  thrombokinases  of  Morawitz)  when  they  are  added  to  plasma. 

The  substance  in  muscle  which  hastens  blood  clotting  is  only  slowly 
extracted  ;  the  substance  with  the  opposite  action  is  rapidly  extracted. 
The  latter  substance  acts  feebly  or  not  at  all  on  thrombin,  but  is 
strongly  inhibitory  to  the  coagulins.  It  can,  therefore,  be  used  to 
differentiate  between  them.  It  is  not  destroyed  by  boiling,  and  its 
action  can  in  great  measure  be  neutralised  by  calcium  or  magnesium 
chloride.  It  is  present  in  many  tissues,  but  mainly  in  the  muscles. 
The  influence  of  various  factors  and  reagents  on  the  action  of  the 
ferment  and  the  coagulins  is  described  at  length,  special  interest 
attaching  to  the  influence  of  calcium  salts.  The  view  that  the  coagulin 
alters  the  fibrinogen  and  then  that  calcium  reacts  with  the  altered 
fibrinogen  is  not  supported.  During  clotting,  a  great  part  of  the 
thrombin  is  rendered  inactive ;  the  tissue  coagulins  form  no  fresh 
thrombin,  but  act  directly  on  fibrinogen.  The  substance  which 
hastens  coagulation  which  is  present  in  the  tissues  is  different  from 
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that  present  in  the  blood,  and  the  former  is  not  changed  into  the 
latter  (thrombin)  by  the  agency  of  calcium  salts.  W.  D.  H. 

The  Nucleus  of  Birds’  Red  Corpuscles.  M.  Piettre  and 
Antony  Vila  (Conipt,  rend.,  1906,  142,  908 — 910). — The  corpuscles 
were  obtained  from  the  defibrinated  blood  of  pigeons  and  fowls, 
washed  by  centrifugalising  with  salt  solution,  and  their  nuclei 
liberated  by  the  addition  of  dilute  acetic  acid.  The  nuclei  were 
finally  separated  in  the  centrifuge,  and  washed  in  the  filter  with 
distilled  water.  The  percentage  numbers  obtained  by  analysing  the 
dry  product  were  :  C,  48-0— 49’8  ;  H,  6-56—6-77  ;  N,  15-51—15-94  ; 
P,  2-5—3-24  ;  ash,  3-35— 3  81. 

Attention  is  directed  to  the  high  percentage  of  phosphorus,  most  of 
which  is  combined  organically ;  it  is  nearly  ten  times  as  abundant  as 
iron  in  haemoglobin.  W.  D.  H. 

Anti-oxydasic  Serum.  C.  Gessard  ( Compt .  rend.,  1906,  142, 
641 — 642). — If  rabbits  are  immunised  with  oxydases  obtained  from 
certain  mushrooms,  they  yield  an  anti-oxydasic  serum.  W.  D.  H. 

Influence  of  Barium  and  Radium  Bromides  on  Proteid 
Metabolism.  W.  N.  Berg  and  W.  H.  Welker  (./.  Biol.  Chem., 
1906, 1,  371 — 412). — Numerous  previous  observations  on  the  toxicity  of 
barium  bromide  are  confirmed.  Radium  preparations  of  low  activity 
containing  barium  bromide  in  predominating  proportions  have  no 
special  influence  on  metabolism  when  given  by  the  mouth  or  sub¬ 
cutaneously  in  relatively  large  quantities.  Equal  or  larger  doses  of 
pure  barium  bromide  have  also  no  decisive  effects  until  fatal  results 
are  inaugurated.  After  subcutaneous  injection,  radium  (bromide),  like 
barium,  calcium,  and  similar  elements,  is  eliminated  per  rectum. 
Elimination  occurs  speedily,  and  the  intestine  is  the  main  channel  of 
excretion.  It  is  eliminated  slightly  by  the  urine,  but  not  by  skin 
glands  or  epidermis.  W.  D.  H. 

Influence  of  Alcohol  on  the  Activity  of  the  Pancreatic 
Enzymes.  A.  Gizelt  ( Pfliiger’s  Archiv,  1906,  111,  620 — 637). — 
The  experiments  were  made  on  dogs  with  pancreatic  fistula.  Intro¬ 
duction  of  alcohol  into  the  intestine  usually  produces  an  increased  flow 
of  the  juice  if  the  two  vagi  are  intact.  The  introduction  of  alcohol 
into  the  blood  stream  has  no  effect ;  it  then  manifests  only  its  narcotic 
properties  ;  but  if  introduced  subcutaneously  it  increases  pancreatic 
activity.  It  is  believed  to  act  on  the  medullary  centres  w;hich  govern 
pancreatic  secretion.  The  juice  secreted  has  less  power  to  digest 
proteids,  fats,  and  carbohydrates  than  that  obtained  before  the 
administration  of  alcohol.  In  vitro,  alcohol  lessens  the  power  of  the 
juice  to  digest  proteids  and  carbohydrates,  but  increases  that  to  digest 
fat.  This  is  believed  to  be  due  chiefly  to  an  action  on  the  proferment, 
and  the  effect  is  more  marked  than  that  produced  by  enterokinase. 
The  various  ferments  of  the  juice  are  therefore  separate  entities.  The 
fat-splitting  ferment,  unlike  the  others,  is  not  precipitated  by  alcohol ; 
its  proferment  probably  forms  a  compound  with  some  unknown  sub- 
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stance ;  this  is  precipitated  by  the  alcohol  and  the  ferment  thus 
liberated.  W.  D.  H. 

A  New  Method  of  Indicating  Food-values.  Irving  Fisher 
( Amer .  J.  Physiol.,  1906,  15,  417 — 432). — A  method  of  indicating  the 
amount  of  proteid,  fat,  and  carbohydrate  in  different  articles  of  diet 
by  means  of  geometrical  figures,  and  the  methods  for  constructing  the 
figures,  are  described  in  full.  W.  D.  H. 

Formation  of  Glyoxylic  Acid.  Henry  D.  Dakin  (J.  Biol. 
Chem .,  1906,  1,  271 — 278). — Creatine  and  creatinine  readily  yield 
large  quantities  of  glyoxylic  acid  on  oxidation  with  hydrogen  peroxide. 
Smaller  quantities  are  also  obtainable  from  glycollic  acid,  sarcosine, 
betaine,  and  liippuric  acid.  A  substance  giving  the  reactions  of  gly¬ 
oxylic  acid  is  readily  formed  by  the  auto-oxidation  of  aqueous  solutions 
of  glycine,  creatine,  and  creatinine.  Although  small  quantities  of  the 
acid  may  be  isolated  from  blood,  liver,  and  muscle,  from  urine,  and 
from  culture  media  in  which  bacteria,  &c.,  have  grown,  it  is  not  certain 
that  it  is  a  direct  product  of  cell  metabolism.  Tho  test  proposed  by 
Eppinger  for  glyoxylic  acid  in  urine  (Abstr.,  1905,  ii,  543)  is  untrust¬ 
worthy.  The  glyoxylic  acid  in  urine  probably  comes  from  the  oxida¬ 
tion  of  creatinine.  Addition  of  hydrogen  peroxide  to  urine  gives  rise 
to  the  formation  of  a  considerable  quantity  of  glyoxylic  acid.  (Com¬ 
pare,  however,  Rosenheim,  Bio  chem.  J.,  1906,  1,  233.)  W.  D.  H. 

Rigor  Mortis.  J.  Karp  a  (PJliiger’s  A  rchiv,  1906,112,  199 — 202). 
— The  statement  is  still  made  that  the  disappearance  of  rigor  mortis  is 
due  to  putrefaction.  Bierfreund  (ibid.,  43,  211)  found,  however,  that 
the  addition  of  antiseptics  did  not  interfere  with  the  phenomenon. 
In  the  present  research,  the  muscles  were  treated  aseptically,  and  the 
stiffening  passed  off  in  the  usual  way.  The  disappearance  of  rigor 
mortis  is  regarded  as  being  due  to  autolysis.  The  microscopic  changes 
in  the  muscular  fibres  are  also  described.  W.  D.  H. 

Note  by  Abstractor. — The  view  that  the  passing  off  of  rigor  mortis 
is  due  to  autolysis  has  been  long  held  (compare  Halliburton,  Text¬ 
book  Chem.  Physiol.  Pathology,  1S91). — W.  D.  H. 

Chemistry  of  Flesh.  IV.  Proteids  of  Beef  Flesh.  Perry  F. 
Trowbridge  and  Harry  S.  Grindley  (J.  Amer.  Chem.  Soc.,  1906, 
28,469 — 505.  Compare  Abstr.,  1904,  ii,  829;  1905,  ii,  542  ;  this 
vol.,  ii,  242). — The  experiments  described  in  this  paper  were  made 
with  lean  round  of  beef.  The  total  acidity  of  aqueous  extracts  calculated 
as  lactic  acid  varies  from  0  66  to  1‘07  per  cent,  of  the  fresh  meat,  and 
is  due  to  the  presence  of  acid  phosphates,  organic  acids,  and  proteids. 
The  residue  left  after  extraction  with  cold  water  is  acid  to  litmus  and 
phenolphthalein,  but  nevertheless  combines  with  hydrochloric  acid  at 
the  ordinary  temperature  ;  in  one  experiment,  10  grams  of  the  air- 
dried  residue  neutralised  68'8  c.c.  of  A/10  hydrochloric  acid. 

Of  the  total  proteid  of  raw  beef,  13'56  per  cent,  is  soluble  in  cold 
water.  Of  this  soluble  proteid,  90‘04  per  cent,  is  in  a  form  which  is 
coagulable  by  heat  from  a  neutral  solution ;  8*40  per  cent,  exists  as 


PHYSIOLOGICAL  CHEMISTRY. 


375 


albumoses,  and  a  very  small  quantity  as  peptones  ;  it  is  not  supposed, 
however,  that  the  albumoses  and  peptones  are  present  as  such  in  the 
original  meat. 

The  coagulation  of  an  aqueous  extract  of  raw  beef  is  accompanied 
by  an  increase  in  acidity.  On  the  partial  neutralisation  of  such  ex¬ 
tracts,  coagulation  is  more  complete  and  some  of  the  proteid  matter  is 
precipitated.  There  are  no  well-defined  degrees  of  temperature  at 
which  the  different  coagula  separate ;  it  is  found  that  the  lower  the 
temperature  at  which  a  coagulum  is  separated,  the  longer  is  the  time 
of  heating  required  to  effect  complete  coagulation.  In  the  case  of  a 
cold  water  extract  of  raw  beef,  1T71  per  cent,  is  precipitated  on 
neutralisation,  36‘65  per  cent,  is  precipitated  by  coagulation  below  50°, 
39  93  per  cent,  coagulates  at  51 — 75°,  and  11 ‘71  per  cent,  is  precipi¬ 
tated  at  76 — 85°.  The  different  fractional  coagula  are  very  similar  in 
composition  and  constitution.  The  residue  of  the  meat  which  has  been 
extracted  with  cold  water  contains  some  proteids  soluble  in  ammonium 
sulphate  solution  of  10  per  cent,  strength,  and  others  insoluble.  The 
residue  left  after  extraction  first  with  cold  water  and  afterwards  with 
ammonium  sulphate  solution  is  almost  entirely  soluble  in  Nj 20  potass¬ 
ium  hydroxide.  E.  G. 

Heat  of  Combustion  and  Composition  of  the  Bones  of 
Guinea-pigs  in  Relation  to  their  Age.  J.  Tribot  ( Conipt .  rend., 
1906,  142,  906 — 907.  Compare  Abstr.,  1905,  ii,  542). — The  amount 
of  mineral  matter  in  the  bones  reaches  its  maximum  at  the  150th  day, 
then  decreases  to  the  555th  day,  after  which  it  remains  fairly  constant. 
Similar  data  are  given  in  reference  to  water,  phosphoric  acid,  and  the 
heat  of  combustion.  W.  D.  H. 

Pyrimidine  Bases  of  the  Nucleic  Acid  obtained  from 
Fishes’  Eggs.  John  A.  Mandel  and  Phoebus  A.  Leyene  (J.  Biol. 
Chem.,  1906,  1,  425 — 426). — It  is  generally  accepted  that  the  un¬ 
fertilised  egg  contains  no  true  nuclein  derivatives.  Kossel  failed  to 
demonstrate  the  presence  of  purine  bases  in  the  unfertilised  hen’s 
egg.  The  present  work  was  an  attempt  to  obtain  true  nucleic  acid 
from  fishes’  eggs  by  Levene’s  method.  The  substance  obtained  had 
the  general  properties  of  a  true  nucleic  acid  •  it,  however,  resembled 
that  obtained  from  plant  cells  by  yielding  only  two  pyrimidine  bases, 
namely,  uracil  and  cytosine ;  thymine  was  absent.  In  animal  tissues 
and  spermatozoa,  the  nucleic  acid  yields  thymine  usually  in  excess  of 
the  other  two  bases.  W.  D.  H. 

Acetone  Formation  in  the  Liver.  I.  Gustav  Embden  and 
F.  Kalberlah.  II.  Gustav  Embden,  H.  Salomon,  and  Fr.  Schmidt 
( Beitr .  chem.  Physiol.  Path.,  1906,  8,  121 — 128,  129 — 155). — By 

perfusing  the  “  surviving  ”  liver  with  normal  blood,  acetone  is  formed. 
This  does  not  occur  with  lung,  kidney,  or  muscle.  The  isolated 
liver  is  able  to  form  acetone  from  various  chemical  substances.  Of  the 
aliphatic  amino-acids,  leucine  also  yields  acetone.  isoHexoic  acid 
gave  negative  results,  whereas  isovaleric  acid  gave  positive  results, 
although  its  amino-compound  is  inactive  in  this  direction.  Butyric 
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and  /3-hydroxy  butyric  acids  yield  large  quantities  of  acetone. 
Aromatic  substances,  the  ring  of  which  is  destroyed  in  the  body 
(tyrosine,  phenylalanine,  etc.),  form  acetone;  whilst  others,  the 
aromatic  nucleus  of  which  is  not  broken  up  (phenylacetic  acid,  phenyl- 
propionic  acid,  <tc.),  do  not.  Conclusions  of  a  theoretical  nature  are 
drawn  as  to  the  origin  of  acetone  in  the  body  in  health  and  disease. 

W.  D.  H. 

Ion  Proteid  Compounds.  II.  Influence  of  Electrolytes  on 
Staining  of  Tissues  by  Erythrosin  [Tetraiodofluorescein]  and 
Methyl-green.  T.  Brailsford  Robertson  (J.  Biol.  Chem.,  1906,  1, 
279 — 304). — In  genera],  after  treatment  with  electrolytes  in  which 
the  anion  has  a  greater  transport  number  than  05,  infusoria  and 
gelatin  plates  stain  deeply  in  methyl-green,  and  faintly  in  tetraiodo- 
tiuorescein.  If  the  transport  number  is  less  than  0'5,  the  opposite 
result  is  obtained.  The  hypothesis  urged  is  that  there  are  unstable 
ion-compounds  in  protoplasms,  the  ion  of  which  is  replaceable  by  other 
ions,  the  ion  present  in  the  greatest  mass  forming  the  greater  part  of 
the  compound,  and  the  acid  or  basic  properties  of  the  compound  being 
determined  by  the  acid  or  basic  properties  of  the  ion.  On  investiga¬ 
tion,  however,  it  was  found  that  salts  of  heavy  metals,  acids,  and 
alkalis  were  exceptions  to  this  rule,  and  much  of  the  present  paper  is 
devoted  to  explaining  these  away.  W.  D.  H. 

Factors  influencing  Secretion.  J ohn  B.  MacCallum  (J.  Biol. 
Chem.,  1906,  1,  335 — 344). — Three  main  factors  in  secretion  are  dis¬ 
cussed,  namely,  (1)  the  blood  pressure  as  in  the  kidney,  (2)  an  activity 
of  the  gland  cells  similar  to  muscular  contraction,  or  at  least  governed 
in  many  cases  by  the  same  conditions,  and  (3)  changes  in  permeability 
of  the  cells.  W.  D.  H.  * 

Proteolysis  in  Cows’  Milk  Preserved  by  means  of  Formal¬ 
dehyde.  W.  G.  Tice  and  Henry  0.  Sherman  ( J .  Amer.  Chem.  Soc., 
1906,  28,  189 — 194). — The  milk  was  treated  with  formaldehyde 
(007 — 0'1  per  cent.)  within  two  hours  after  milking,  and  kept  in 
tightly  stoppered  bottles  in  diffused  daylight.  Analyses  were  made 
within  the  next  few  days,  and  after  intervals  of  11,  17,  28,  37,  and 
43  months.  The  samples  generally  remained  unchanged  in  appear¬ 
ance  for  about  a  year.  In  all  cases  in  which  bacteria  were  found, 
they  were  few  in  number  and  developed  slowly,  and  it  is  probable 
that  bacterial  action  was  thoroughly  suppressed. 

The  analytical  results  showed  that  the  albumin  was  largely 
digested  before  the  casein  was  appreciably  reduced  ;  subsequently,  as 
the  casein  diminished,  the  nitrogen  as  albumin  and  syntonin  changed 
only  slightly,  the  increase  appearing  first  in  the  proteoses  and  then  in 
the  peptones  and  amino-compounds.  In  the  last  sample,  the  proteoses 
and  peptones  were  to  a  great  extent  broken  up  into  amino-compounds. 
There  was  a  loss  of  lactose  (0*18 — 0‘39  percent.),  whilst  the  acidity, 
calculated  as  lactic  acid,  varied  from  021  to  1’43  per  cent.  In 
the  case  of  milk  treated  with  0T  per  cent,  of  sodium  fluoride,  sodium 
salicylate,  or  hydrogen  peroxide,  Hahn  and  Mettler  found  that  the 


PHYSIOLOGICAL  CHEMISTRY. 


377 


total  acidity  (as  lactic  acid)  never  equalled  the  lactose  destroyed,  and 
that  no  marked  digestion  of  the  casein  took  place  before  25 — 30  per 
cent,  of  the  lactose  had  disappeared.  N.  H.  J.  M. 

Acidimetry  of  Urine.  Influence  of  Nutrition  and  Muscular 
"Work  on  Urinary  Acidity.  Influence  of  Nutrition  on  the 
Water  of  the  Body.  Am.  VozIrik  ( Pfluger’s  Archiv,  1906,  111, 
473—496,  497—525,  526— 536).— The  first  paper  of  the  series  is  a 
discussion  and  comparison  of  the  many  methods  of  acidimetry  used 
in  work  on  the  urine.  In  the  second,  the  conclusions  drawn  are  as 
follows  :  the  more  the  nitrogenous  material  in  the  diet,  the  more  acid  the 
urine  ;  in  fact,  the  acidity  is  stated  to  be  a  linear  function  of  the 
nitrogenous  substance  in  the  diet.  If  y  represent  the  former  in  c.c. 
of  decinormal  acid  and  x  the  latter  in  grams,  then  it  was  found  in 
experiments  in  one  person  that  y  —  3'91a;  +  40,  and  in  another  (the 
author)  y  =  2*40a;  +  189.  There  is  a  similar  relationship  between 
urinary  acidity  and  the  phosphoric  acid  of  the  urine.  A  change  of 
diet  from  animal  to  vegetable  food,  or  vice  versd,  causes  a  fall  or  rise 
in  acidity  respectively,  lasting  four  or  five  days,  followed  by  the 
reverse.  Muscular  work  raises  the  acidity  by  38  per  cent.  This  is  an 
indirect  result  attributed  to  increased  katabolism. 

The  conclusions  drawn  in  the  third  paper  are  that  a  diet  rich  in 
proteids  raises  the  need  of  the  body  for  water.  The  mean  value  of 
the  diuresis  so  produced  is  not  dependent  on  the  amount  of  proteid. 
In  the  first  two  or  three  days  of  a  proteid  rich  diet,  the  increase  of 
water  taken  is  mainly  excreted  by  the  kidneys ;  later  diuresis  dis¬ 
appears,  and  the  excess  of  water  is  got  rid  of  mainly  by  the  lungs  and 
skin. 

The  papers  are  illustrated  by  full  analytical  data.  W.  D.  H. 

The  Influence  of  Alimentation  on  the  Value  of  Urologic 
Coefficients.  Alexandre  Desgrez  and  J.  Ayrignac  ( Gompt .  rend., 
1906,  142,  851 — 853). — The  proportions  between  the  different  con¬ 
stituents  of  the  urine,  for  instance,  between  uric  acid  and  urea,  are 
termed  urologic  coefficients.  Examples  are-  given  of  the  variations 
which  occur  on  different  diets,  especially  vegetarian  diet,  milk,  flesh 
food,  &c.  Theoretical  conclusions  are  drawn  from  these.  W.  D.  H. 

Carbamates.  John  J.  R.  Macleod  and  H.  D.  Haskins  ( J '.  Biol. 
Chem.,  1906, 1,319 — 334). — Solutions  of  ammonium  carbamate  in  water 
quickly  decompose  until  a  certain  equilibrium  between  carbamate- 
carbon  dioxide  and  total  carbon  dioxide,  and  between  carbamate-am¬ 
monia  and  total  ammonia  is  established.  Solutions  of  ammonium 
carbonate  (sesquicarbonate)  contain  proportionately  less  carbamate 
than  the  above  because  of  the  acid  carbonate  which  they  contain. 
When  kept  for  some  time  in  a  tightly  corked  flask,  the  carbamate  does 
not  become  less,  but  appears  slightly  to  increase.  The  addition  of 
ammonia  to  solutions  of  ammonium  carbonate  or  carbamate  increases 
the  amount  of  carbamate.  The  addition  of  small  amounts  of 
sodium  carbonate  to  solutions  of  the  acid  carbonate  increases 
the  carbamate.  The  addition  of  excess  of  carbonate  of  course  lowers 
the  ratio  of  carbamate-carbon  dioxide  to  total  carbon  dioxide. 
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The  addition  of  sodium  carbonate  to  liquids  such  as  urine,  which  con¬ 
tain  ammonium  salts,  causes  carbamate  to  be  formed  in  relatively  large 
amount,  therefore  stale  urine  and  citrate  urine  contain  carbamates. 

A  solution  of  ammonium  carbamate  in  ice-cold  water  depresses  the 
freezing  point  of  water  less  than  does  the  same  solution  after  standing 
a  few  minutes  at  room  or  body  temperature.  This  is  accounted  for  by 
the  conversion  of  carbamate  (two  ions)  into  ammonium  carbonate 
(three  ions).  W.  D.  II. 

Glycine  and  Total  Mono-amino-acids  in  Pathological  Urine. 

J.  Walker  Hall  (Bio-chem.  J.,  1906,  1,  241 — 248).— Small  quantities 
of  mono-amino -acids  (including  glycine,  which  was  specially  investigated) 
occur  in  normal  urine.  The  amount  is  subject  to  considerable  variation. 
In  a  case  of  leucaemia,  and  in  another  of  rheumatoid  arthritis,  the 
amount  of  glycine  exceeded  the  normal.  In  two  cases  of  gout,  the 
amount  of  total  mono-amino-acids  (estimated  by  Fischer  and  Bergell’s 
method  with  ^-naphthalene, sulphonic  chloride)  varied  within  normal 
limits  ;  the  amount  was,  however,  increased  by  the  administration  of  an 
increase  of  proteid  (casein)  in  the  diet,  or  of  glycine.  Under  ordinary 
conditions,  glycine  is  discharged  as  urea.  The  cases  examined  are 
admittedly  too  few  for  general  deductions  to  be  drawn.  W.  D.  II. 

Production  of  Methyl  Mercaptan  by  Faecal  Bacteria  in 
Peptone  Bouillon.  Christiana.  IIerter  (J.  Biol.  Chem.,  1906,  1, 
421 — 424). — The  failure  experienced  in  finding  mercaptan  in  the  con¬ 
tents  of  the  lower  bowel  does  not  exclude  its  formation  in  the  upper 
bowel  and  subsequent  absorption.  When  the  mixed  faecal  bacteria  from 
healthy  persons  are  grown  in  peptone  broth,  only  a  trace  of  mercaptan 
is  obtained,  though  the  amount  is  larger  in  children.  In  various 
pathological  conditions  (pernicious  anaemia,  marasmus,  chronic  dyspepsia, 
&c.)  the  amount  is  increased.  An  abundant  production  of  hydrogen 
sulphide  is  usually  obtained  both  in  health  and  disease.  W.  D.  H. 

Effects  of  Tuberculin  absorbed  from  the  Digestive  Canal  in 
Healthy  and  Tuberculous  Animals.  A.  Calmette  and  M.  Breton 
(Compt.  rend.,  1906,  142,  616 — 618). — Tuberculin  absorbed  from  the 
alimentary  canal  is  toxic  for  non-tuberculous  animals,  and  especially 
for  young  animals.  No  tolerance  for  doses  given  in  this  way  was 
manifested  towards  progressively  increasing  doses.  Tuberculous 
guinea-pigs  are  affected  by  doses  of  1  mg.,  which  have  no  effect  on 
healthy  animals.  In  animals  suspected  of  tuberculous  disease  the 
diagnostic  reaction  with  tuberculin  is  obtainable  not  only  by  its 
subcutaneous  injection,  but  also  when  it  is  given  by  the  digestive  canal. 

W.  D.  H. 

Influence  of  X-Rays  on  Nitrogenous  Metabolism  and  on 
the  Blood  in  Myelogenous  Leucaemia.  Owen  T.  Williams 
( Bio-chem .  J.,  1906,  1,  249 — 254). — The  influence  of  X-ray  treatment 
in  a  case  of  this  disease  was  to  increase  the  excretion  of  nitrogen 
in  the  urine,  and  to  produce,  on  certain  days  at  any  rate,  greater 
utilisation  of  the  proteid  in  the  diet.  Uric  acid  was  also  increased. 
A  marked  increase  of  leucocytes  in  the  blood  coincided  with 
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constitutional  disturbances,  which  are  attributed  to  disintegration  pro¬ 
ducts  from  the  leucocytes.  As  the  uric  acid  increases,  the  basophilic 
tendency  of  the  granules  in  the  leucocytes  decreases.  It  is  suggested 
that  in  X-ray  treatment  long  intervals  should  be  allowed  between  the 
exposures  to  allow  of  the  excretion  of  toxic  products.  W.  D.  H. 

Action  of  Radium  on  the  Virus  of  Rabies.  Jean  Danysz 
(Ann.  Inst.  Pasteur,  1906,  20,  206 — 208). — Tizzoni  and  Bongiovanni 
state  that  by  the  action  of  radium  emanations  on  the  virus  of  rabies  in 
vitro  a  vaccine  is  obtained,  and  that  by  makiDg  the  rays  act  on  the 
eye  or  on  some  point  in  the  central  nervous  system,  it  is  possible  to 
cure  rabies.  These  statements  are  not  confirmed.  It  was  further 
found  extremely  difficult  to  obtain  destruction  or  attenuation  of  the 
microbes  of  rabies  in  cultures  by  exposing  them  to  the  action  of  radium. 

W.  D.  11. 

j»-Ethoxyphenylcamphorylimide  (Camphenal)  as  an  Anti¬ 
pyretic.  Elijah  M.  Houghton  (Arner.  J.  Physiol .,  1906,  15, 
433 — 443.  Compare  this  vol.,  ii,  188). — The  experiments  recorded 
show  that  camphenal  has  but  little  antipyretic  action  as  compared 
with  acetophenetidine.  The  drug  has  no  value  as  a  therapeutic  agent ; 
it  is,  however,  interesting  in  showing  that  the.  camphoryl  group 
cannot  take  the  place  of  the  acetyl  in  acetophenetidine  without 
diminishing  its  antipyretic  properties.  W.  D.  II. 

Administration  of  i- Alanine  to  a  Normal  Dog.  Alfred 
ScniTTENHELM  and  A.  Katzenstein  (Chem.  Centr.,  1906,  i,  1279; 
from  Zeit.  exp.  Path.  Ther.,  2,  560- — 561). — After  administering 
20  grams  of  i-alanine  to  a  dog  which  weighed  21’5  lbs.,  ^-alanine  was 
excreted.  4'7  grams  of  /5-naphthalenesulphoalanine  were  obtained. 

E.  \Y.  W. 


Toxicity  of  Chemical  Compounds  estimated  by  their 
Haemolytic  Effects.  Alb.  J.  J.  Vandevelde  (Chem.  Zeit.,  1906, 
30,  296 — 297). — A  large  number  of  alcohols,  ketones,  acids,  esters, 
oils,  &c\,  was  investigated.  Toxicity  in  the  series  of  alcohols,  aldehydes, 
ketones,  and  esters  increases  with  the  number  of  carbon  atoms.  The 
most  marked  exception  to  this  rule  was  found  among  the  acids,  the 
toxicity  of  formic,  acetic,  and  propionic  acids  being  greater  than  that 
of  butyric  acid ;  in  the  acids  with  5  carbon  atoms  upwards  the  usual 
rule  holds.  Heptinene  is  eighty-two  times  more  poisonous  than 
ethyl  alcohol.  \V.  D.  H. 

Detection  of  Poisoning  by  Veronal.  Gustav  Frerichs  and 
Heinrich  Frerichs  (Arch.  Pharm.,  1906,  244,  86 — 90).— A  patient 
for  whom  kamala  had  been  prescribed  fell  into  a  deep  sleep  shortly 
after  taking  the  drug  and  died  sixty-five  hours  later.  The  body  was 
examined  for  veronal  in  the  suspicion  that  this  had  been  supplied  by 
the  druggist  instead  of  kamala.  By  extraction  with  ether  a  consider¬ 
able  amount  of  veronal  was  obtained  from  the  urine.  Veronal  was 
also  isolated  from  the  patient’s  stomach  and  part  of  the  intestine,  but 
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only  in  small  quantity  ;  the  stomach  had  been  pumped  out  one  and  a 
half  hours  after  the  drug  had  been  administered.  From  the  liver, 
spleen,  and  kidneys,  no  veronal  could  be  isolated.  C.  F.  B. 
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Voges  and  Proskauer’s  Reaction  for  Certain  Bacteria. 
Arthur  Harden  {Proc.  Roy.  Soc .,  1906,  77,  B,  424 — 425). — Certain 
bacteria  grown  in  a  medium  containing  dextrose  and  peptone  show  an 
eosin-red  fluorescent  colour  at  the  open  end  of  the  tube  when  potassium 
hydroxide  is  added  and  the  tube  is  left  for  twenty-four  hours.  This 
is  due  to  acetylmethylcarbinol,  formed  by  the  action  of  the  bacteria 
on  the  dextrose  (compare  Harden,  this  vol.,  ii,  381),  which,  in  pre¬ 
sence  of  potassium  hydroxide  and  air,  is  oxidised  to  diacetyl,  and 
then  reacts  with  some  constituent  of  the  peptone  water.  E.  F.  A. 

Influence  of  Calcium  and  Magnesium  Salts  on  Certain 
Bacterial  Actions.  S.  Machida  [Bui.  Imp.  Centr.  Agr.  Exp.  Stat. 
Japan ,  1905,  1,  1 — 12). — The  putrefaction  of  urine  is  retarded  by 
calcium  salts  and  assisted  by  magnesium  salts.  Tricalcium  phosphate 
is  utilised  by  some  putrefying  bacteria,  and  it  is  probable  that  in  the 
soil  the  tricalcium  salt  is  converted  into  an  available  form. 

Magnesium  carbonate  is  much  more  favourable  to  nitrification  than 
calcium  carbonate.  N.  H.  J.  M. 

Bactericide  Action  of  Sodium  Phenylpropiolate.  Yoshinao 
Kozai  {Bui.  Imp.  Centr.  Agr.  Exp.  Stat.  Japan ,  1905,  1,  69 — 72). — 
Sodium  propiolate  (l  per  cent.)  acted  strongly  on  Vibrio  cholerce, 
Bacillus  cyanogenus,  B.  capsulatus,  B.  denitrijicans,  B.  jlacherie  der 
Nonne,  B.  Jluorescens  liquefaciens,  Proteus  mirabilis,  and  P.  vulgaris  in 
three  hours  ;  a  great  number  of  the  bacteria  is  destroyed  immediately 
by  3  per  cent,  solutions.  Spores  will,  however,  develop  even  after 
twenty-four  hours  in  a  3  per  cent,  solution ;  and  B.  subtilis  was  not 
completely  destroyed  by  a  5  per  cent,  solution  in  twenty-four  hours. 

A  0-04  per  cent,  solution  of  plienylpropiolaldehyde  was  found  to 
retard  the  growth  of  many  bacteria,  whilst  on  some  it  had  no  effect. 

N.  H.  J.  M. 

Chemical  Action  of  Bacillus  lactis  aerogenes  on  Dextrose 
and  Mannitol :  Production  of  /Jy-Butyleneglycol  and  Acetyl¬ 
methylcarbinol.  Arthur  Harden  and  George  Stanley  Walpole 
{Proc.  Roy.  Soc.,  1906,  77,  B,  399 — 405). — Bacillus  lactis  aerogenes 
grown  anaerobically  in  a  medium  containing  Witte-peptone  and 
dextrose  produces  lactic,  acetic,  succinic,  and  formic  acids,  ethyl 
alcohol,  carbon  dioxide,  and  hydrogen.  These  account,  however,  but 
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for  about  two-thirds  of  the  carbon  of  the  dextrose.  The  neutral 
liquid  containing  the  products  of  fermentation  on  evaporation  and 
extraction  with  alcohol  yielded  an  optically  active  oil  boiling  at 
181 — 183°  (corr.),  and  having  [a]D  from  046  to  O'Tl,  which  is 
/3y-butylene  glycol,  OH'CHMmCHMe-OH,  whilst  the  distillate  con¬ 
tained  small  quantities  of  acetylmethylcarbinol. 

From  mannitol,  the  same  products  were  obtained,  acetylmethyl¬ 
carbinol  and  the  glycol  being  produced,  however,  in  much  less 
quantity. 

Compared  with  B.  coli  communis  (Harden,  Trans.,  1901,  79,  601), 
B.  lactis  aerogenes  produces  slightly  more  alcohol,  and  the  new  products 
are  formed  at  the  expense  of  that  part  of  the  dextrose  molecule  which 
in  the  B.  coli  fermentation  yields  acetic  and  lactic  acids.  Both 
bacteria  produce  twice  as  much  alcohol  from  mannitol  as  from 
dextrose.  E.  F.  A. 

Gas  Production  by  Faecal  Bacteria  grown  on  Sugar  Bouillon. 
Christian  A.  Heuter  and  Herbert  C.  Ward  (J.  Biol.  Chem. ,  1906, 
1,  415 — 419). — The  amount  of  gas  produced  in  the  anaerobic  portions 
of  fermentation  tubes  by  the  mixed  bacteria  of  faeces  in  various 
sugars  added  to  peptone  bouillon  was  estimated ;  about  one-tenth  of 
the  mixed  gas  was  carbon  dioxide.  In  certain  pathological  conditions, 
the  amount  of  gas  obtained  was  below  the  normal,  namely,  in  cases  of 
marasmus,  diabetes,  and  fever.  In  digestive  disorders  and  per¬ 
nicious  anaemia,  the  same  is  true,  but  great  fluctuations  were  noticed. 
The  explanation  which  is  most  probable  is  that  there  is  an  inter¬ 
ference  with  the  normal  gas-producing  properties  of  organisms  of  the 
Bacillus  coli  group.  Such  bacteria  may  be  killed  in  the  lower  bowel, 
or  their  effects  inhibited  by  other  organisms.  Differences  in  staining 
reactions  of  the  bacteria  were  also  noticed ;  an  inability  to  take  up 
the  gram  stain  is  associated  with  increased  gas  production. 

W.  D.  H. 

Fermentation  of  Sugar-cane'  Products.  Charles  A.  Browne, 
jun.  (J.  Amer.  Chem.  Soc.,  1906,  28,  453 — 469). — The  green  tops  of  the 
sugar-cane  contain  invertase ;  it  has  been  found  that  if  these  tops  are 
removed  when  the  cane  is  cut,  the  diffusion  of  the  enzyme  into  the 
stalk  is  prevented  and  a  smaller  loss  of  sucrose  occurs. 

The  rapid  darkening  in  colour  which  sugar-cane  juice  undergoes 
immediately  after  expression  is  duo  to  oxydases.  If  quinol  is  added  to 
the  fresh  juice,  it  is  rapidly  oxidised  and  a  marked  absorption  of 
oxygen  takes  place.  The  fresh  juice  has  germicidal  properties,  the 
number  of  bacteria  decreasing  for  several  hours  after  expression  ;  in 
the  case  of  juice  from  sterilised  canes,  however,  the  number  of  bacteria 
increases  from  the  commencement. 

Dextran,  the  product  of  the  viscous  fermentation  of  cane  juice,  is 
probably  a  hydrated  product  of  variable  composition  ;  a  specimen 
which  was  examined  had  [a]D  +  20T8°  at  20°.  On  hydrolysis  with 
sulphuric  acid,  dextrose  was  the  only  sugar  which  could  be  detected. 
The  viscous  fermentation  exerts  a  powerful  reducing  action  on  the 
cane  juice  with  formation  of  mannitol. 

vol.  xc.  ii. 
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A  fermentation  which  is  of  common  occurrence  in  Louisiana  results 
in  the  formation  of  cellulose.  This  fermentation,  unlike  the  viscous, 
is  aerobic  and  is  believed  to  be  due  to  Bacterium  xylinum.  The  amount 
of  cellulose  formed  in  a  specimen  of  cane  juice  was  about  7  per  cent, 
of  the  total  sugar  fermented. 

Among  other  products  formed  in  fermenting  juices,  mannan,  chitin, 
and  acetylmethylcarbinol  have  been  identified. 

A  sample  of  molasses  scum  had  the  following  composition  :  moisture, 
10*00  per  cent.;  chitin,  11*30  per  cent.;  proteids,  31*62  per  cent.; 
fat,  27‘50  per  cent. ;  ash,  5*58  per  cent.  ;  undetermined  (nitrogen- 
free),  14*00  per  cent.  The  fat  resembled  butter  in  composition  and 
gave  the  following  constants  :  saponification  number,  223T  ;  iodine 
absorption,  28*17  ;  Reichert-Meissl  number,  30*36;  m.  p.  35°;  m.  p. 
of  the  insoluble  acids,  41°;  iodine  number,  30*53  ;  acid  number,  85*2; 
ether  number,  137*9  ;  mean  molecular  weight  of  soluble  acids,  129*7  ; 
mean  molecular  weight  of  insoluble  acids,  283*2.  E.  G. 

Amounts  of  Nitrates  and  Nitrites  in  Witte-peptone.  With 
Special  Reference  to  the  Indole  and  Cholera  Reaction.  William 
B.  Wherry  ( Chem .  Centr .,  1906,  ii,  1037  ;  from  Dept.  Bureau  Govt. 
Lab.  Manila,  1905,  No.  31,  17 — 35).- — Nitrites,  and  probably 

nitrates,  may  occur  in  a  variety  of  substances  (water,  peptone,  and 
filter-paper),  and  show  a  distinct  nitrite  reaction  with  sulphanilic  acid 
and  naphthylamine.  The  cholera  vibrio  does  not  produce  nitrites  in 
peptone  solutions  free  from  nitrates  and  nitrites,  prepared  from 
dialysed  Witte-peptone  free  from  nitrites.  N.  H.  J.  M. 

Chemical  Processes  in  the  Assimilation  of  Elementary 
Nitrogen  by  Azotobacter  and  Radiobacter.  Julius  Stoklasa, 
Adolf  E.  J.  Trnka,  and  Eugen  YItek  {Chem.  Centr.,  1906,  i, 
1036 — 1037  ;  from  Ber.  deut.  hot.  Ges.,  24,  22 — 32). — Dextrose  is  better 
than  mannitol  as  a  source  of  carbon  for  azotobacter.  One  gram  of  the 
dry  substance  liberates  in  twenty-four  hours  approximately  1*27  grams 
of  carbon  dioxide,  whilst  Bacterium  Hartlebi  produces  0*6  gram,  and 
Clostridium  gelatinosum  0  *48  gram  of  carbon  dioxide.  The  decomposition 
products  of  mannitol  are  lactic  and  acetic  acids,  and  in  one  case  butyric 
acid  was  found.  Dextrose  yields  lactic,  acetic,  and  formic  acids.  Carbon 
dioxide  and  hydrogen  are  the  only  gases,  the  latter  only  in  small 
quantities,  being  probably  utilised  in  producing  water.  Hydrogen  is 
probably  of  importance  in  the  assimilation  of  nitrogen. 

N.  H.  J.  M. 

Nitrification  and  Ammonification  of  some  Fertilisers. 
George  S.  Praps  {J.  Amer.  Chem.  Soc,,  1906,  28,  213 — 223.  Compare 
Abstr.,  1905,  ii,  110). — The  group  of  organisms  which  produce 
ammonia  from  manures  is  less  sensitive  to  the  condition  of  plant-food 
than  nitrifying  organisms.  Production  of  ammonia  was  found  to  be 
most  active  during  the  first  week ;  in  the  third  week  it  is  generally 
negative  owing  to  nitrification. 

Nitrification  begins  in  the  second  week,  reaches  its  maximum  in  the 
third  week,  and  then  decreases.  The  total  change  is  greatest  during 
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the  first  week,  decreases  until  the  fourth  week,  after  which  it  is  some¬ 
what  irregular.  N.  H.  J.  M. 

Detection  of  Typhoid  Bacilli  in  Drinking  Water  by  Pre¬ 
cipitation  with  Ferric  Oxychloride.  A.  Nieter  (Chem.  Cenlr., 
1906,  i,  1187;  from  Hyg.  Rundschau,  16,  57 — 59). — The  author 
approves  of  Muller's  process  for  the  detection  of  typhoid  bacilli  by 
precipitating  the  water  with  ferric,  oxychloride  and  examining  the 
deposit.  L.  de  K* 

Removal  of  Dextrose  from  Cane  and  other  Molasses  by 
Fermentation.  Henri  Pellet,  L.  Pellet,  and  Pairault  ( Chem * 
Centr.,  1906,  i,  947 — 948  ;  from  Bull.  Assoc.  Chim.  Suer.  Diet.,  23, 
639 — 647). — Experiments  with  a  variety  of  yeast  showed  that  it  is 
possible  to  remove  the  greater  part  of  the  dextrose  by  fermentation. 

N.  H.  J.  M. 

Amounts  of  Poison  necessary  for  killing  a  Given  Weight 
of  Living  Substance.  Thomas  Bokorny  (Chem.  Centr.,  1906, 
i,  1178;  from  Pharm.  Centr.,  47,  121 — 124,  146 — 148,  162 — 165, 
and  188 — 191.  Compare  this  vol.,  ii,  297). — The  experiments  were 
mostly  with  pressed  yeast.  One  per  cent,  lactic  acid  kills  yeast,  but 
not  0T  per  cent,  solutions.  Mercuric  chloride  and  formaldehyde  act 
on  yeast  in  0-0l  per  cent,  solutions.  Mercury  and  silver  nitrate 
solutions  (0‘001  per  cent.)  act  on  infusoria.  Insect  larvae  and  infusoria 
are  killed  after  some  time  by  copper  sulphate  (1  ;  200,000).  The 
amounts  necessary  to  kill  10  grams  of  yeast  are  :  mercuric  chloride, 
0'01  gram  ;  silver  nitrate  (0'01  percent.),  0’01 — 0‘02  gram  ;  and  copper 
sulphate,  0'0025 — 0'01  gram.  The  same  amount  of  yeast  is  killed 
by  0'03  gram  of  chlorine  and  0-05 — 0'02  gram  of  potassium 
permanganate,  but  not  by  1  gram  of  potassium  chlorate  (1  per  cent, 
solution)  or  by  1  gram  of  hydrogen  peroxide.  The  action  of  butyric 
acid  on  yeast  is  comparable  with  that  of  hydrochloric  acid.  Aniline 
dyes  rapidly  kill  infusoria.  N.  H.  J.  M. 

Toxicity  of  Sodium  Chloride  and  its  Prevention  by  other 
Salts.  W.  J.  Y.  Osterhout  (J.  Biol.  Chem.,  1906,  1,  363 — 369). — 
Young  algie  (Vaucheria  sessilis)  live  for  three  or  four  weeks  in  distilled 
water,  but  are  killed  in  a  few  minutes  by  331/32  sodium  chloride,  and 
in  a  few  days  by  31  j  l 0,000  sodium  chloride.  The  toxicity  of  the 
former  solution  is  inhibited  by  adding  calcium  chloride  in  the 
proportion  of  1  part  to  100  of  sodium  chloride.  The  plants  develop 
normally  and  produce  mature  fruit  in  a  3M/32  sodium  chloride  solution, 
to  which  have  been  added  small  quantities  of  magnesium  chloride, 
magnesium  sulphate,  potassium  chloride,  and  calcium  chloride,  all  of 
which  are  toxic  when  used  singly.  W.  D.  H. 

Relationship  between  Chemical  Constitution  and  Disinfect 
ing  Properties.  Heinrich  Bechhold  and  Paul  Ehrlich  (Zeit. 
physiol.  Chem.,  1906,  47,  173 — 199). — The  disinfecting  action  of 
numerous  substances  of  phenolic  nature  has  been  studied,  chiefly  on 
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diphtheria  bacilli,  but  also  on  other  pathogenic  bacteria.  None  of  the 
compounds  used  precipitated  albumin,  but  it  was  found  that  even  the 
most  active  were  of  no  use  for  internal  disinfection  in  the  animal 
system,  as  their  activity  is  largely  diminished  in  the  presence  of  blood 
serum. 

The  introduction  of  halogen  atoms  into  the  phenol  molecule  increases 
the  activity,  and  the  increase  is  largely  proportional  to  the  number  of 
atoms  introduced.  For  example,  1  gram-molecule  of  pentabromo- 
phenol  has  the  same  effect  on  diphtheria  bacilli  as  500  gram-molecules 
of  phenol.  The  introduction  of  alkyl  or  alkyl  and  halogen  groups 
increases  the  activity,  as  does  also  the  union  of  two  molecules  of 
phenol  directly  or  by  means  of  the  following  chains  :  CH2,  CH(OH), 
CH(OMe),  CH(OEt)  ;  whereas  union  by  means  of  a  carbonyl  or 
sulphone  group  lessens  the  activity.  The  activity  is  also  diminished 
by  the  introduction  of  carboxyl  groups  into  the  benzene  nucleus. 

The  following  are  among  the  most  active  substances  :  Tetrabromo- 
o-cresol ;  for  example,  its  action  on  the  organisms  is  perceptible  even 
in  a  dilution  of  1  in  200,000,  whereas  phenol  only  shows  an  effect 
with  a  dilution  of  1  in  800  ;  the  compound  also  possesses  the  valuable 
property  of  being  but  slightly  poisonous.  Tetrachloro-o-diphenol,  the 
corresponding  bromo-derivative,  and  hexabromodihydroxydiphenyl- 
carbinol  ;  the  last,  however,  appears  to  have  but  little  action  on 
ordinary  water  bacteria. 

The  introduction  of  halogen  into  the  phenol  molecule  first  diminishes 
the  poisonous  properties,  but  afterwards  acts  in  the  opposite  direction, 
so  that  trichloro-  and  tribromo-phenols  are  as  poisonous  as  phenol,  and 
the  tetra-  and  penta-derivatives  much  more  poisonous.  The  introduction 
of  alkyl  groups  compensates  to  a  large  extent  the  poisonous  effects  of 
the  halogen  atoms.  J.  J.  S. 

Antiseptic  Properties  of  the  Gases  produced  by  Burning 
Sugar.  Auguste  Trillat  ( Chem .  Centr.,  1906,  i,  951 — 952;  from 
Bull.  Assoc.  Chim.  Suer.  Dist .,  23,  655 — 657.  Compare  Abstr.,  1905, 
ii,  325). — By  burning  sugar  (5  grams)  under  a  bell-jar  of  10  litres 
capacity,  broth  cultures  were  sterilised  in  four  hours.  Similar  experi¬ 
ments  with  4  kilos,  of  sugar  and  with  6  kilos,  of  molasses  in  a  space 
of  100  cubic  metres  were  generally,  but  not  always,  successful.  The 
production  of  formaldehyde  is  increased  by  mixing  the  sugar  with 
some  indifferent  porous  substance.  N.  H.  J.  M. 

Action  of  some  Alkaloids  on  Pollen.  Henri  Coupin  ( Compt . 
rend.,  1906,  142,  841 — 843). — As  an  explanation  of  the  failure  of 
pollen  to  germinate  completely  on  the  stigma  of  flowers  other  than 
those  from  which  it  is  derived,  it  is  suggested  that  toxic  substances 
may  be  present  in  the  stigma  and  styles  to  which  only  the  pollen 
grains  of  the  same  flower  are  adapted. 

Experiments  with  the  pollen  of  Narcissus  pseudo-Narcissus  showed 
that  the  following  amounts  of  alkaloids  are  toxic  :  solanine,  1/23,000; 
veratrine,  1/21,000;  strychnine,  1/12,000;  morphine,  1/11,000;  codeine, 
1/5000  ;  aconitine,  1/4000;  caffeine,  1/3000;  narcotine  and  cocaine, 
1/2500;  betaine,  1/1500;  cicutine  and  brucine,  1/700.  The  toxicity 
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of  alkaloids  varies  with  different  kinds  of  pollen,  and  the  same 
alkaloids,  when  in  greater  dilution,  may  act  as  nutrients.  The 
pollen  of  narcissus  produces  longer  tubes  in  solutions  of  the  hydro¬ 
chlorides  of  solanine  (1/30,000),  veratrine  (1/28,000),  narcotine 
(1/3500),  and  brucine  (1/3000)  than  in  distilled  water. 

N.  H.  J.  M. 

Action  of  Carbon  Dioxide  on  the  Latent  Life  of  some 
Dried  Grains.  Paul  Becquerel  ( Compt .  rend.,  1906, 142,  843—845. 
Compare  Abstr.,  1905,  ii,  474  and  604). — Decorticated  and  perforated 
seeds  of  various  kinds  which  had  been  immersed  in  water  for  a  quarter 
of  an  hour  were  all  killed  by  being  kept  in  an  atmosphere  of  carbon 
dioxide  for  eleven  months.  Similar  seeds  in  their  naturally  dry  condi¬ 
tion  after  being  kept  a  year  were  only  injured  in  a  few  cases ;  whilst 
others,  which  had  been  dried  in  a  vacuum  over  baryta  at  45°,  all  ger¬ 
minated  after  eleven  months  in  carbon  dioxide.  N.  H.  J.  M. 

Assimilation  of  Potassium  and  Sodium  by  Plants.  Theodor 
Pfeiffer,  Albert  Einecke,  W.  Schneider,  and  A.  Hieper  ( Chem . 
Gentr.,  1906,  i,  1182  ;  from  Mitt,  landw.  Inst.  Univ.  Breslau,  3, 
567 — 613). — The  experiments  were  made  with  barley  grown  in  soil 
free  from  zeolites,  to  which  various  double  silicates  free  from 
potassium  were  added.  Addition  of  potassium  manure  (300  mg.  K20) 
resulted  in  an  increase  of  27  grams,  whilst  1  gram  K20  produced 
2244  grams  of  starch. 

Sodium  acts  indirectly  by  liberating  potassium  from  the  soil.  It 
cannot  be  said  that  sodium  has  no  direct  action  in  seed  production  by 
taking  the  place  of  potassium,  but  the  action,  if  it  takes  place  at  all, 
is  too  slight  to  be  of  importance.  N.  H.  J.  M. 

Variations  in  the  Nitrogen  and  Phosphoric  Acid  of  the 
Sap  of  an  Oleaginous  Plant.  Gustave  Andre  {Compt.  rend., 
1906,  142,  902 — 904.  Compare  this  vol.,  ii,  192). — The  total  nitrogen, 
nitrogen  as  nitrates,  and  phosphoric  acid  were  determined  in  Mesem- 
brianthemum  crystallinum  at  five  periods  of  growth  from  May  31st  to 
October  4th.  N.  H.  J.  M. 

Studies  on  the  Banana.  I.  E.  Monroe  Bailey  {J.  Biol.  Chem., 
1906, 1,  355 — 361). — The  experiments  described  indicate  that  ripening 
(formation  of  soluble  carbohydrates  and  decrease  of  total  carbo¬ 
hydrates)  proceeds  slowly,  if  at  all,  when  the  gaseous  exchange  in 
the  banana  is  prevented  by  some  inert  coating.  W.  D.  H. 

Formation  and  Distribution  of  Terpenic  Compounds  in 
Citrus  aurantium.  Eugene  Charabot  and  G.  Laloue  {Compt. 
rend.,  1906,  142,  798 — 801.  Compare  Abstr.,  1904,  ii,  634,  and 
1905,  ii,  112). — In  May,  the  leaves  of  Citrus  aurantium  contained  a 
higher  percentage  of  odoriferous  substances  than  the  stems  ;  the 
absolute  quantity  was  about  twelve  times  as  much  as  in  the  stems. 
In  June  (about  three  weeks  later),  the  percentage  of  essence  increased 
considerably  in  the  leaves  and  diminished  in  the  stems. 


386 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  amount  of  citral  in  the  essence  is  only  small  and  is  chiefly  in 
the  leaves.  Between  the  first  and  second  stages  of  growth  there  is 
an  inci’ease  in  the  amount  of  citral  in  the  essence  and  an  increase  in 
the  relation  between  the  combined  and  total  alcohol  and  a  decrease  in 
total  alcohol.  N.  H.  J.  M. 

Seeds  and  Oil  of  Morynga  pterygosperma.  Leopold  van 
Itallie  and  C.  H.  Nieuwland  (Arch.  Pharm .,  1906,  244,  159 — 160. 
Compare  Lewkowitsch,  Abstr.,  1904,  ii,  218). — The  husks  form  30  per 
cent,  of  the  seeds.  From  the  kernels,  light  petroleum  extracts  36  per 
cent,  of  a  fatty  oil.  The  residue  contains:  water,  6*1 ;  nitrogen,  9 ’4; 
cellulose,  5*4;  ash,  5*5  per  cent. 

The  oil  of  ben  had  the  sp.  gr.  0*912  at  15°;  acid  number,  13*5; 
saponification  number,  187 ;  iodine  number,  72  ;  Beichert-Meissl 
number,  0’49  ;  Hehner’s  number,  95  (the  acids  not  soluble  in  water 
contained  71  per  cent,  of  oleic  acid,  which  had  iodine  number  86  and 
refractometer  number  1*4586  at  25°,  and  yielded  dihydroxystearic 
acid  on  oxidation). 

At  10 — 12°,  a  solid  portion  separates  from  the  oil ;  the  residual 
liquid  had  sp.  gr.  0*913  at  15°;  acid  number,  9*9;  saponification 
number,  187. 

The  phytosterol  obtained  from  the  oil  melted  at  134 — 135°. 

C.  F.  B. 

Fat  of  the  Palm  Fruit  of  Surinam.  J.  Sack  ( Chem .  Centr., 
1906,  i,  1106;  from  Inspect.  Landbouw.  West-Ind.  Bui.,  5,  9 — 11). — 
The  kernels  of  Acrocomia  sclerocarpa  may  contain  as  much  as  24*8 
per  cent,  of  fat,  consisting  of  the  glycerides  of  oleic  and  lauric  acids. 
The  kernels  of  Bccctris  Plumeriana  contain  34*8  per  cent,  of  fat  melt¬ 
ing  at  32°,  a  mixture  of  triolein  (13  6)  and  trilaurin  (86*4  per  cent.). 

N.  H.  J.  M. 

Wax  of  the  Bark'  of  Jatropha  curcas.  J.  Sack  (Chem.  Centr., 
1906,  i,  1106  ;  from  Inspect.  Landbouw.  West-Ind.  Bui.,  5,  8 — 9). — 
The  wax  is  a  mixture  of  myricyl  alcohol  and  myricyl  melissate. 

N.  H.  J.  M. 

Detection  of  ’Glucosides  in  Plants  by  means  of  Emulsin. 

Emile  Bourquelot  (J.  Pharm.  Chim.,  1906,  [vi],  23,  369 — 375). — 
The  application  of  the  method  already  described  (Abstr.,  1902,  ii, 
65)  has  resulted  in  the  discovery  of  glucosides,  capable  of  being 
hydrolysed  by  emulsin,  in  several  plants  enumerated  in  the  original. 
The  leaves  of  Ligustrum  japonicum  appear  to  contain  syringin,  whilst 
the  branches  of  Jasminum  nudijlorum  and  the  leaves  of  Viburnum  tinus 
probably  contain  glucosides  hitherto  undescribed.  A  new  glucoside, 
taxicatin,  has  been  isolated  from  the  leaves  of  the  yew  (Taxus  baccata). 

T.  A.  H. 

Products  containing  Tannin.  J.  Sack  (Chem.  Centr.,  1906,  i, 
1106 — 1107  ;  from  Inspect.  Landbouw.  West-Ind.  Bui.,  5,  1 — 8). — 
The  dry  matter  of  the  bark  of  Bhizophora  mangle  contains  up  to  24*5 
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per  cent,  of  tannin.  Lecythis  amara  contains  only  small  amounts  of 
tannin,  and  in  addition  a  white  substance  resembling  saponin.  The 
bark  of  Bigonia  incequalis  and  Carapa  guyanensis  yielded  14  and  5 
per  cent,  of  tannin  respectively.  N.  H.  J.  M. 

Ricinus  Residues.  A.  Halenke  and  M.  Kling  ( Landio .  Versuchs- 
Stat.,  1906,  64,  51 — 86). — A  resume  of  analyses  of  ricinus  seeds 
and  residues  with  references  to  the  original  papers.  N.  II.  J.  M. 

Analysis  of  Raspberry  Juice.  Rudolf  Hefelmann,  Paul 
Mauz,  and  E.  Muller;  ( Zeit .  offentl.  Chem.,  1906,  12,  141 — 155). — ■ 
The  following  results  were  obtained  on  the  analysis  of  fifty  samples 
of  raspberry  juice  pressed  from  fruit  grown  in  the  year  1905  :  total 
solids,  2-89  to  4-94,  average  4  09  per  cent. ;  ash,  0-312  to  0-505, 
average  0-430  per  cent. ;  alkalinity  of  ash,  4-50  to  6‘90,  average  5*61 
c.c.  of  Nj  1  acid.  These  results  agree  with  the  averages  found  in 
other  years.  \Y.  P.  S. 

The  Acids  occurring  in  Raspberry  Juice.  R.  Kayser  {Zeit. 
offend.  Chem.,  1906,  12,  155 — 156). — The  following  acids  were  found 
in  a  sample  of  raspberry  juice  :  tartaric  acid,  0-180  per  cent.  ;  citric 
acid,  0-655  per  cent.  ;  malic  acid  (difference),  0-300  per  cent.  ;  and 
volatile  acid  (calculated  as  acetic),  0-045  per  cent.  W.  P.  S. 

Treatment  of  Seeds  with  Copper  Solutions.  Emile  Br£al 
[Compt.  rend.,  1906,  142,  904 — 90 6). — The  solution  was  prepared  by 
boiling  starch  (30  grams)  in  1  litre  of  0"3  per  cent,  copper  sulphate 
solution.  Seeds  are  left  for  twenty  hours  in  the  cold  solution,  super¬ 
ficially  dried  by  exposure  to  air,  immersed  in  lime  water,  and  again 
air  dried.  There  is  no  change  in  the  appearance  of  the  seeds,  but 
they  increase  about  5  per  cent,  in  weight. 

It  was  found  that  the  above  treatment  not  only  prevents  crypto- 
gamic  disease,  but  also  favours  germination  and  increases  the  crop. 

N.  H.  J.  M. 

Physiological  Action  of  Copper-lime  Mixture  on  Plants. 
Riciiard  Ewert  {Chem.  Centr.,  1906,  i,  944 — 945;  from  Ber.  deut. 
hot.  Ges.,  23,  480 — 485). — Copper  in  the  form  of  1  per  cent.  Bordeaux 
mixture  and  1  per  cent,  acetate  solution  was  very  effective  in  the  case 
of  currants  attacked  by  Gloeosporium  ribis.  It  seems  probable  that 
the  penetration  of  copper  into  the  plant  may  be  due  to  substances 
diffusing  from  the  leaves ;  solution  of  copper  by  rain  could  not  be 
detected.  N.  H.  J.  M. 

Correction  of  a  Very  Unfavourable  Ratio  of  Lime  to 
Magnesia  in  a  Soil  for  the  Culture  of  Barley.  G.  Daikuhara 
{Bui.  Imp.  Centr.  Agr.  Exp.  Slat.  Japan ,  1905,  1,  13 — 16). — Pot  ex¬ 
periments  in  which  barley  was  grown  in  well-manured  soil  having  the 
very  unfavourable  ratio  CaO/MgO  =  0*34/1  showed  that  the  yield 
was  doubled  when  precipitated  calcium  carbonate  was  added  so  as  to 
make  the  ratio  =1/1.  N.  H.  J.  M. 
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Retention  of  the  Injurious  Nitrogen  Compounds  of  Sugar 
Beet  by  the  Sap.  Stability  of  these  Substances  in  the 
Purification  Process  and  their  Increase  during  Prolonged 
Storage  of  the  Roots.  Karl  Andrlik  and  J.  Urban  (Zeit. 
Zuckerind.  B'ohm.,  1906,  30,  282 — 286.  Compare  Abstr.,  1905,  ii,  617). 
— In  the  diffusion  process,  about  90  per  cent,  of  the  injurious  sub¬ 
stances  appears  in  the  sap. 

The  relative  amount  of  injurious  matters  increases  when  roots  are 
stored  owing  to  loss  of  sugar  by  respiration,  and  there  is  possibly  an 
actual  increase  due  to  the  breaking  down  of  proteids. 

Results  obtained  with  diffusion  sap  gave  higher  numbers  than  the 
roots,  and  there  seems  to  be  no  appreciable  loss  by  decomposition  of 
injurious  nitrogen  compounds  during  the  manufacturing  process. 

N.  H.  J.  M. 

Application  of  Magnesia  in  the  Form  of  Magnesium  Sul¬ 
phate  for  the  Needs  of  the  Rice  Plant.  G.  Daiktjhara  {Bui.  Imp. 
Centr.  Agr.  Exp.  Stat.  Japan,  1906, 1,  23 — 29). — In  presence  of  calcium 
carbonate,  the  necessary  amount  of  magnesium  when  applied  as  sulphate 
to  paddy  rice  in  sand  culture  is  very  small,  the  best  ratio  being 
CaO/MgO  =  30/1.  When  both  calcium  and  magnesium  are  present  as 
carbonates,  the  ratio  should  be  1/1  (compare  Aso,  Abstr.,  1904,  ii, 
765)  in  the  case  of  sandy  soils.  In  clayey  soils,  the  best  ratio  will 
differ  when  the  magnesium  is  present  as  sulphate.  N.  H.  J.  M. 

Stimulating  Action  of  Potassium  Iodide  on  Sesamum  and 
Spinach.  S.  Uchiyama  {Bui.  Imp.  Centr.  Agr.  Exp.  Stat.  Japan, 
1906,  1,  35 — 37.  Compare  Suzuki,  Abstr.,  1903,  ii,  173). — Small 
amounts  of  potassium  iodide  increased  the  yield  both  of  sesamum  and 
spinach.  In  pot  experiments  with  sesamum  there  was  an  increase  of 
16  per  cent,  when  the  iodide  was  added  at  the  rate  of  124  grams  per 
hectare  and  25  per  cent,  with  ten  times  that  quantity.  In  a  field  ex¬ 
periment  on  a  plot  having  an  area  of  59 '5  sq.  metres,  the  yield  was 
increased  by  24  per  cent,  by  25  grams  of  potassium  iodide. 

The  results  are  practically  of  interest,  as  it  is  usual,  along  the  coast, 
to  employ  sea-weed  as  manure.  N.  H.  J.  M. 

Lime  Factor  for  the  Tobacco  Plant.  G.  Daikuhara  {Bui.  Imp. 
Centr.  Agr.  Exp.  Stat.  Japan,  1905,  1,  17 — 22). — Analysis  of  the  ash 
of  Virginia,  Kentucky,  Hungarian,  and  German  tobacco  showed  that 
the  ratio  CaO/MgO  =  363/1,  3*78/1,  4’44/l,  and  4*11/1  respectively,  the 
mean  being  3*96/1. 

The  results  of  pot  experiments  with  tobacco  grown  in  a  soil  having 
a  ratio  CaO/MgO  =  l/l,  and  in  the  same  soil  to  which  air-slaked  lime 
had  been  added  in  such  quantity  as  to  make  the  ratio  =2/1  and  4/1, 
showed  that  limeing  was  beneficial.  The  best  relation  of  lime  to 
magnesia  remains,  however,  to  be  ascertained  in  the  case  of  tobacco. 

N.  H.  J.  M. 

Analyses  of  Natural  Humus.  E.  Michelet  and  John  Sebelien 
{Chem.  Zeit.,  1906,  30,  356 — 358). — The  substances  analysed  were  as 
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follows  :  (1)  decayed  fir  wood,  (2)  decayed  oak,  (3)  dark  brown  sludge 
derived  from  vegetation  and  from  excrement  of  fresh  water  animals, 
(4,  5,  and  6)  light  grey  peat  of  partly  animal  and  partly  vegetable 
origin,  (7)  humus  sandy  soil  from  Aas,  (8)  black  sandy  forest  soil,  (9) 
sandy  loam  from  Lauchstadt,  and  (10)  Russian  black  soil.  The  results 
are  percentages  in  dry  matter. 

Methyl-  Methoxyl  Loss  on 


C. 

H. 

N. 

Furfuroids. 

furfuroids. 

number. 

ignition. 

Ash. 

1. 

52T9 

5-02 

0-49 

3-42 

3-61 

3-49 

98-62 

1-38 

2. 

48-31 

3-64 

1*66 

4-22 

2-40 

2  "90 

95-11 

4-89 

3. 

58-14 

6-87 

2-93 

7-49 

1-45 

1-33 

95-56 

4-44 

4. 

6-09 

0-99 

0-55 

0-45 

0-23 

0-04 

13-80 

86-20 

5. 

6-69 

0-95 

0-59 

0-54 

0  23 

0-04 

14-87 

85-13 

6. 

4-88 

0-76 

0-39 

0-36 

0-17 

0-06 

9-79 

90-21 

7. 

9-21 

1-40 

0-74 

0-70 

0-32 

0-12 

18-47 

81-53 

8. 

5-60 

0-63 

0-32 

o-io 

0-16 

0-04 

9-28 

90-72 

9. 

1-94 

0-40 

0-15 

0-09 

0-12 

0-03 

5-01 

94-99 

10. 

6-11 

0-94 

0-53 

0-36 

0-23 

0-05 

13-63 

86-37 

Fir  and  oak  wood  were  found  to  contain  respectively  10  ‘03  and 
20"18  per  cent,  of  furfuroids  and  4*70  and  5-55  per  cent,  of  methyl- 
furfuroids,  so  that  in  the  process  of  decay  the  furfuroids  seem  to  be 
the  more  readily  attacked.  The  decayed  fir,  the  black  soil  from  Tele- 
marken  (8),  and  the  Lauchstadt  soil  contain  more  methyl-furfuroids 
than  furfuroids.  N.  H.  J.  M. 

Improvement  of  a  Soil  Relatively  Deficient  in  Magnesia. 

Teikichi  Nakamura  (Bui.  Imp.  Gentr .  Agr.  Exp.  Stat.  Japan ,  1906,  1, 
30 — 34). — The  soil  consists  chiefly  of  hydrous  silicates  and  contains 
176  per  cent,  of  lime  (chiefly  as  silicate)  and  O'll  per  cent,  of 
magnesia. 

In  experiments  with  barley  with  addition  of  different  amounts  of 
magnesium  sulphate,  it  was  found  that  the  best  results  were  obtained 
when  the  ratio  CaO/MgO  =  7/l.  As,  for  cereals  generally,  the  best 
ratio  is  1/1  when  both  are  present  as  carbonate,  the  results  indicate 
that  the  relative  values  of  magnesium  sulphate  and  magnesite  are 
about  23  : 100.  N.  H.  J.  M. 
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Analytical  Chemistry. 


New  Method  for  Stating  Analytical  Results.  Gustave  Bruhns 
(Zeit.  anal .  Chem.,  1906,  45,  204 — 216). — A  lengthy  reply  to  Petersen 
(compare  this  vol.,  ii,  194).  L.  de  K. 

Sodium  Carbonate  and  Sodium  Oxalate  for  Standardising 
Purposes.  Soren  P.  L.  Sorensen  and  A.  C.  Andersen  (Zeit.  anal. 
Chem.,  1906,  45,  217 — 231). — A  controversy  with  Lunge.  The 
authors  still  prefer  using  sodium  oxalate  for  the  standardisation  of 
acids.  They  further  state  that  methyl-orange  is  a  very  suitable  indi- 
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cator  for  technical  purposes,  but  for  delicate  work  phenolphthalein  is 
to  be  preferred  (compare  Abstr.,  1903,  ii,  684,  750  ;  1905,  ii,  415). 

L.  de  K. 

New  Form  of  Absorption  Tube.  Edgar  P.  Perman  ( Chem . 
News ,  1906,  93,  213). — The  apparatus  consists  of  an  elongated  hori¬ 
zontal  bulb  fitted  at  each  end  with  a  vertical  bulb-tube.  The  absorbent 
just  closes  the  orifice  of  the  exit  tube.  The  latter  may  be  connected 
with  a  guard  tube  containing  glass  beads  moistened  with  the  absorbent. 
By  using  this  tube  all  danger  of  regurgitation  is  avoided.  L.  de  K. 

Detection  of  Fluorine  in  Alimentary  Substances.  Jules 
Ville  and  Eugene  Derrien  {Bull.  Soc.  chirn.,  1906,  [iii],  36, 
239 — 246). — The  method  is  based  on  the  change  in  the  absorption 
spectrum  induced  by  adding  fluorine  compounds  to  solutions  of 
methsemoglobin  (Abstr.,  1905,  i,  399,  500,  622,  andii,  402).  Directions 
are  given  (1)  for  the  preparation  of  a  standard  solution  of  methsemo¬ 
globin  and  (2)  for  the  preparation  from  various  alimentary  substances 
(wine,  beer,  milk,  meat,  butter,  and  fat)  of  limpid,  colourless  extracts 
containing  all  the  fluorine  compounds  which  may  have  been  present  in 
the  crude  substances.  In  any  particular  case,  a  known  quantity  of 
the  methsemoglobin  solution  is  added  to  the  clear  extract  and  the 
mixture  examined  spectroscopically,  when,  if  fluorine  is  present,  the 
characteristic  absorption  bands  of  the  fluorine  compound  of  metli£emo- 
globin  will  be  seen.  T.  A.  H. 

[Reagents  for  Ozone.]  Carl  Arnold  ( Ber .,  1906,  39, 
1528 — 1529.  Compare  Arnold  and  Menzel,  Abstr.,  1902,  ii,  352 ;  Fischer 
and  Braehmar,  this  vol.,  ii,  224). — As  the  name  “  tetra-base  ”  has 
been  used  for  some  years  for  tetramethyl-y>-phenylenediamine  (Wurster, 
Abstr.,  1888,  627),  the  author  proposes  to  term  tetramethyldi-p- 
aminophenylmetliane,  “  tetramethyl-base  ”  or  “Arnold’s  reagent.” 

G.  Y. 

Apparatus  for  the  Estimation  of  Sulphur  and  Carbon  with 
Single  or  Double  Receiver.  Arthur  Wilhelmi  {Chem.  Centr., 
1906,  i,  1286 — 1287  ;  from  Zeit.  chem.  ApparatenJcunde,  1,  155 — 156). 
— An  improved  apparatus,  the  chief  advantage  of  which  is  that  the  acid 
fumes  are  readily  condensed  and  also  that  it  need  not  be  completely 
disconnected  after  each  analysis.  For  details,  the  drawings  in  the 
original  paper  should  be  consulted.  L.  de  K. 

Modified  Evolution  Method  for  the  Estimation  of  Sulphur 
in  Pig-iron.  J.  McFarlane  and  A.  W.  Gregory  {Chem.  News,  1906, 
93,  201). — When  pig-iron  is  dissolved  in  hydrochloric  acid,  a  not  incon¬ 
siderable  portion  of  the  sulphur  may  escape  conversion  into  hydrogen 
sulphide.  The  authors,  therefore,  have  modified  the  original  method 
and  operate  as  follows. 

Five  grams  of  the  powdered  sample  are  intimately  mixed  with  0'5 
gram  of  potassium  hydrogen  tartrate ;  the  mixture  is  wrapped  in  filter 
paper,  placed  in  a  covered  crucible,  and  heated  to  bright  redness  for 
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fifteen  minutes.  The  mass  will  now  give  up  all  its  sulphur  as  hydrogen 
sulphide  when  treated  with  dilute  hydrochloric  acid  (2:1)  in  the  usual 
apparatus.  L.  de  K. 

Estimation  of  Sulphur  in  Pyrites.  0.  It.  Gyzander  ( Chem . 
News,  1906,  93,  213 — 214). — 0'2  gram  of  the  finely-powdered  ore  is 
dissolved  in  20  c.c.  of  a  mixture  of  nitric  and  hydrochloric  acids  (3  : 1). 
The  liquid  is  evaporated  to  dryness  on  the  water-bath  and  any  nitric  acid 
is  expelled  by  a  second  evaporation  with  5  c.c.  of  hydrochloric  acid. 
The  residue  is  taken  up  with  100  c.c.  of  water  and  1  c.c.  of  hydro¬ 
chloric  acid  and  the  iron  is  reduced  to  the  ferrous  state  by  adding  3  c.c. 
of  a  6  per  cent,  solution  of  hydroxylamine  hydrochloride.  After  heat¬ 
ing  the  filtrate  to  near  boiling,  the  sulphuric  acid  is  precipitated  as 
usual  with  barium  chloride.  The  precipitate  is  free  from  iron. 

L.  de  K. 

Improved  Apparatus  for  Estimating  Total  Sulphur  in  Coal 
Gas;  Modification  of  Dreschmidt’s  Method.  Everhard  P.  Harding 
(J.  Amer.  Chem.  Soc.,  1906,  28,  537 — 541). — About  two  feet  in  all  of 
the  gas  are  burnt  in  a  specially  constructed  bunsen  burner,  the  burn¬ 
ing  taking  place  in  a  space  containing  bromine  vapour.  The  products 
of  combustion  are  aspirated  by  means  of  a  current  of  purified  air 
through  a  5  per  cent,  solution  of  potassium  carbonate  and  the  resulting 
sulphate  is  estimated  as  usual. 

For  details  of  the  operation  and  the  full  description  of  the  somewhat 
complicated  apparatus  the  original  article  should  be  consulted. 

L.  de  K. 

Estimation  of  Total  Sulphur  in  Illuminating  Gas. 
Charles  D.  Jenkins  (./.  Amer.  Chem.  Soc.,  1906,  28,  542 — 544). — • 
About  one  cubic  foot  of  the  gas  is  burnt  at  the  rate  of  0’6  cubic  foot 
per  hour  in  an  ammoniacal  atmosphere  and  the  condensed  liquid  is 
fully  oxidised  with  bromine  water.  The  resulting  sulphate  is  then 
estimated  volumetrically  by  means  of  the  well-known  barium  chromate 
method. 

A  description  and  illustration  is  given  of  a  convenient  portable 
apparatus.  L.  de  K. 

Estimation  of  Small  Quantities  of  Ammonia  in  Presence  of 
Urea.  Frenkel  {Bull.  Soc.  chim.,  1906,  [iii],  35,  250 — 251). — A 
crystallising  dish,  120  mm.  in  diameter  and  45  mm.  high,  with  ground 
edges,  is  surmounted  by  a  spherical  funnel  also  having  ground  edges. 
The  joint  is  made  tight  by  means  of  lard.  The  opening  of  the  stem  of 
the  funnel  is  closed  by  a  rubber  stopper  carrying  (1)  a  tube  leading  to 
two  wash-bottles  in  series  containing  a  solution  of  potash  and  sulphuric 
acid  respectively,  and  (2)  a  tube  passing  to  the  bottom  of  a  small  flask 
connected  to  a  water  pump  and  containing  a  known  quantity  of  N{  10 
sulphuric  acid.  In  the  crystallising  dish  is  placed  25  c.c.  of  the  solu¬ 
tion  to  be  examined,  which  must  contain  not  more  than  one  gram  of 
ammonia  per  litre. :  to  this  is  added  25  c.c.  of  milk  of  lime.  A  current 
of  air  is  drawn  through  the  whole  apparatus  by  means  of  the  watey- 
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pump,  so  that  the  ammonia  liberated  is  carried  into  the  acid.  At  the 
end  of  two  hours,  the  action  is  complete  and  the  acid  may  be  titrated. 

T.  A.  H. 

Estimation  of  Ammonia  in  Used  Lime  Liquors.  Henry  R. 
Procter  and  Douglas  McCandlish  (./.  Soc.  Chem.  Ind.,  1906,  25, 
254 — 256). — The  sample  is  mixed  with  a  few  drops  of  turpentine  to 
prevent  frothing,  and  heated  to  90°  in  a  specially  constructed  ap¬ 
paratus.  A  current  of  air  free  from  ammonia  is  drawn  through  by 
means  of  a  water- jet  pump,  and  the  ammonia  thus  removed  from  the 
liquid  is  absorbed,  as  usual,  in  standard  acid.  The  ammonia  is 
completely  expelled  after  one  hour. 

The  ammonia  affords  a  standard  by  which  the  activity  of  the 
liquor  may  be  judged.  L.  de  K. 

Oxidation  of  Nitrous  Acid  by  Hydrogen  Peroxide  ;  Estima¬ 
tion  of  Nitrates  in  the  Presence  of  Nitrites.  Max  Busch  ( Ber ., 
1906,  39,  1401 — 1403). — The  substance,  containing  0T — 0'2  gram  of 
nitrite,  is  dissolved  in  50  c.c.  of  water,  and,  after  the  addition  of 
20  c.c.  of  a  neutral  3  per  cent,  solution  of  hydrogen  peroxide,  is 
warmed  to  70°;  20  c.c.  of  2  per  cent,  sulphuric  acid  are  then  added. 
The  liquid  is  heated  to  boiling  and  the  nitric  acid  precipitated  by  the 
addition  of  12  c.c.  of  a  solution  of  “  nitron  ”  acetate  (Abstr.,  1905,  ii, 
282).  Nitrites  in  the  presence  of  nitrates  are  first  estimated  by  the 
permanganate  method,  then  the  total  nitrate,  after  oxidation  with 
hydrogen  peroxide,  is  estimated  as  above. 

The  method  is  applicable  to  the  estimation  of  nitrogen  in  nitrated 
cellulose.  When  the  latter  is  boiled  with  alkali  and  hydrogen 
peroxide,  the  formation  of  ammonia  is  avoided  (compare  Haussermann, 
Ber.,  1903,  36,  3956)  and  the  nitrogen  is  all  present  as  nitrite  and 
nitrate.  The  solution  is  acidified  and  the  total  nitrate  estimated  as 
above.  O.  S. 

Detection  of  Small  Amounts  of  Yellow  Phosphorus. 

Rudolf  Schenck  and  1^  Scharff  (Ber.,  1906,  39,  1522 — 1528. 
Compare  Schenck,  Mihr,  and  Banthien,  this  vol.,  ii,  326  ;  Mai 
and  Schaffer,  Abstr.,  1903,  ii,  363;  Vignon,  Abstr.,  1905,  ii,  479). — 
The  presence  of  small  amounts,  down  to  0’004  mg.,  of  yellow 
phosphorus  in  phosphorus  trisulphide  can  be  detected  by  the  increase 
in  the  rate  of  discharge  of  an  electroscope  when  subjected  to  the  action 
of  air  in  which  the  sample  has  been  slowly  oxidised  at  35 — 55°.  As 
no  phosphorus  trioxide  is  formed  by  the  slow  oxidation  of  the  tri¬ 
sulphide,  the  latter  alone  has  no  effect  on  the  conductivity  of  air.  A 
convenient  apparatus  for  carrying  out  the  test  is  described  and 
figured.  G.  Y. 

Estimation  of  Phosphoric  Acid  by  the  Citrate  Method. 

Yincent  Schenke  ( Landw .  Versuchs-Stat .,  1906,  64,  87 — 91.  Com¬ 
pare  Abstr.,  1905,  ii,  479). — A  reply  to  Mach  (this  vol.,  ii,  50).  It 
is  found  that  when  very  small  amounts  of  phosphoric  acid  are 
present  no  precipitate  is  obtained  when  the  method  of  the  German 
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Association  is  employed,  whilst  the  author’s  modified  citrate  method 
gives  concordant  results.  The  negative  results  are  attributed  to  the 
increased  solubility  of  the  magnesium  ammonium  phosphate  in  the 
larger  amount  of  ammonium  citrate  solution.  N.  H.  J.  M. 

Estimation  of  the  Sodium  Phosphates.  C.  Chester  Ahlum 
(./.  Amer.  Chem.  Soc.,  1906,  28,  533 — 537). — A  mixture  of  disodium 
hydrogen  phosphate  and  trisodium  phosphate  may  be  ‘analysed  as 
follows  :  1st  Method. — Two  grams  of  the  compound  are  dissolved  in 
water,  and  carbon  dioxide  is  passed  through  for  about  fifteen  minutes. 
The  solution  is  evaporated  to  dryness,  and  by  means  of  the  Schrotter 
apparatus  the  carbon  dioxide  absorbed  is  estimated.  Its  weight 
multiplied  by  7‘4545  represents  the  trisodium  phosphate.  One  gram 
of  the  mixed  salts  is  dissolved  in  water  and  titrated  with  Nj  10  hydro¬ 
chloric  acid,  using  methyl-orange  as  indicator.  From  the  number  of 
c.c.  of  acid  used  is  deducted  the  number  of  c.c.  required  by  the 
trisodium  phosphate  (grams  of  same  divided  by  0D164),  and  the 
difference  then  represents  the  disodium  hydrogen  phosphate  (1  c.c.  = 
00142  gram).  2nd  Method. — 0‘5  gram  of  the  mixture  is  dissolved  in 
50  c.c.  of  water  and  titrated  with  NJ  10  acid.  One  gram  is  dissolved 
in  50  c.c.  of  water,  a  drop  of  methyl-orange  is  added,  and  then  a  slight 
excess  of  hydrochloric  acid.  After  boiling,  an  excess  of  sodium 
carbonate  is  added,  and  the  whole  is  evaporated  to  dryness  in  a 
weighed  dish.  Exactly  one-half  of  the  powdered  residue  is  then 
tested  in  the  Schrotter  apparatus,  whilst  the  other  half  is  titrated 
with  Nj  10  acid.  This  gives  all  the  data  necessary  for  calculation. 
The  test  analyses  are  fairly  satisfactory.  L.  he  K. 

Estimation  of  Arsenic  by  Marsh’s  Method.  Gabriel  Bertrand 
and  ZoltAn  de  Yamossy  {Ann.  Chim.phys.,  1906,  [  viii],  7,  523 — 536). — 
A  slight  modification  of  Bertrand’s  process.  The  solution  containing 
about  0‘01  gram  of  arsenic  is  introduced  gradually  into  the  generating 
flask  containing  zinc  and  dilute  sulphuric  acid,  and  the  hydrogen  after 
being  dried  over  dehydrated  cotton-wool  is  passed  through  a  red-hot 
combustion  tube,  40  cm.  in  length.  The  arsenic  liberated  is  then 
collected  in  a  tube  having  an  interior  diameter  of  2  mm.  The 
hydrogen  is  passed  through  a  solution  of  silver  nitrate  to  retain 
traces  of  arsenic  hydride  which  have  escaped  decomposition.  Should 
any  precipitate  form,  the  liquid  is  acidified  with  nitric  acid  and 
evaporated  to  dryness.  The  residue  is  taken  up  with  a  little  water 
and  the  silver  cautiously  precipitated  with  sodium  chloride.  The 
filtrate  is  evaporated  with  addition  of  sulphuric  acid  and  the  residue 
introduced  at  once  into  the  generating  flask. 

The  tube  containing  the  arsenic  is  weighed  with  due  precautions, 
rinsed  Avith  sodium  hypochlorite  solution  to  dissolve  the  arsenical 
deposit  (nitric  acid  should  not  be  used),  dried,  and  revveighed. 

L.  de  K. 

Use  of  Copper  as  an  Accelerator  in  Marsh’s  Apparatus 
Armand  Gautier  {Bull.  Soc.  chim.,  1906,  [iii],  35,  207 — 208.  Compare 
Abstr.,  1903,  ii,  102). — It  is  pointed  out  that  the  different  results 
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obtained  by  de  Vdmossy  (this  vol.,  ii,  196)  and  the  author  (Ann. 
Chim.  phys.,  1876,  [v],  8,  401)  in  using  copper  as  an  accelerator  are 
probably  due  to  the  different  conditions  under  which  the  two  sets  of 
experiments  were  made.  The  conclusion  that  platinum  is  a  better 
accelerator  than  copper  had  already  been  arrived  at  by  the  author. 

T.  A.  H. 

Purification  of  Zinc  and  Hydrochloric  Acid  from  Arsenic. 
Leonard  T.  Thorne  and  Ernest  H.  Jeffers  ( Analyst ,  1906,  31, 
101 — 103). — The  best  conditions  for  purifying  zinc  by  means  of 
sodium,  as  originally  proposed  by  Hehner  (Abstr.,  1902,  ii,  501),  are 
given.  The  zinc  is  just  fused  in  a  crucible  and  the  sodium  added  in 
small  pieces  at  a  time,  employing  about  1  gram  for  each  pound  of  zinc. 
The  molten  metal  is  then  poured  into  a  second  heated  crucible  and 
back  again  to  ensure  thorough  mixing.  The  crucible  is  now  covered 
and  heated  to  dull  redness,  when  the  lid  is  removed  and  the  heating 
continued  for  one  hour.  After  being  allowed  to  cool  slightly,  the 
crust  is  pierced  and  the  molten  metal  poured  into  another  hot  crucible, 
in  which  it  is  again  heated  and  skimmed  if  necessary.  The  zinc  is 
finally  granulated  just  before  the  solidifying  point  is  reached. 

Arsenic  may  be  completely  removed  from  hydrochloric  acid  by 
treating  each  litre  of  diluted  acid  of  sp.  gr.  IT  with  2  or  3  grams 
of  copper-tin  couple,  heating  the  mixture  to  boiling  for  about  fifteen 
minutes,  and  then  distilling  from  a  small  quantity  of  the  couple,  a 
piece  of  100-mesh  copper  gauze  beiDg  also  placed  in  the  distillation 
flask.  The  copper-tin  couple  may  be  prepared  as  follows :  cuprous 
chloride  is  dissolved  in  excess  of  hydrochloric  acid  and  a  small  quantity 
of  tin  added.  Zinc  dust  is  then  added,  and  this  reduces  the  remainder 
of  the  copper,  together  with  the  tin,  in  the  form  of  a  dark  grey,  spongy 
couple,  which  is  washed  by  decantation.  If  the  couple  be  nearly 
blacky  in  colour,  too  much  copper  is  present.  The  residue  in  the  dis¬ 
tillation  flask  serves  conveniently  for  the  preparation  of  fresh  couple. 

W.  P.  S. 

Estimation  of  Arsenic,  Antimony,  and  Sulphur  in  Ores  by 
Heating  in  a  Current  of  Chlorine  or  of  Carbon  Dioxide  charged 
with  Bromine.  Ernst  Schafer  (Zeit.  anal.  Chem.,  1906,  45, 
145 — 174). — A  lengthy  paper  unsuitable  for  adequate  abstraction. 

The  conclusion  arrived  at  is  that  the  decomposition  in  a  current  of 
chlorine  is  preferable  to  the  heating  in  a  current  of  carbon  dioxide 
charged  with  bromine  vapour  (Jannasch’s  process). 

The  old  process  has  been  modified  in  so  far  that  the  chlorine  is 
generated  in  a  Kipp  apparatus  from  compressed  bleaching  powder. 
The  mineral  is  contained  in  a  boat  placed  inside  a  small  combustion 
tube.  L.  de  K. 

Approximate  Estimation  of  Boric  Acid.  Cecil  H.  Cribb  and 
Francis  W.  F.  Arnaud  ( Analyst ,  1906,  31,  147 — 149). — A  sensitive 
turmeric  paper  is  prepared  by  dipping  strips  of  blotting  paper  in  a 
hot  alcoholic  solution  containing  2  per  cent,  each  of  turmeric  and 
tartaric  acid.  The  strips  are  dried,  and  will  detect  as  little  as 
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0*0025  per  cent,  of  boric  acid  when  employed  in  the  usual  way.  In 
estimating  boric  acid  in  milk,  5  c.c.  of  the  latter  are  treated  with  1 
c.c.  of  Nj 1  alkali,  the  mixture  is  evaporated  to  dryness,  ignited,  the 
ash  dissolved  in  1  c.c.  of  Nj  1  acid,  and  the  volume  diluted  to  10,  20, 
or  30  c.c.  or  more  with  2  per  cent,  hydrochloric  acid.  A  strip  of 
the  sensitive  turmeric  paper  is  then  dipped  in  the  solution  and  dried 
at  a  moderate  temperature,  preferably  in  the  dark.  If  a  pink 
coloration  is  obtained,  the  solution  is  still  further  diluted  and  again 
tested  until  the  paper  fails  to  give  a  reaction.  The  sensitiveness  of 
the  paper  having  been  determined  previously  with  known  quantities 
of  boric  acid,  a  simple  calculation  will  give  the  amount  of  boric  acid 
in  the  sample  of  milk.  The  process  is  conducted  on  precisely  similar 
lines  in  the  case  of  butter  and  cream.  W.  P.  S. 

Improvements  in  Gas  Analysis.  Estimation  of  Small 
Quantities  of  Carbon  Monoxide.  Romuald  Nowicki  ( Chem . 
Centr.,  1906,  i,  1186 — 1187  ;  from  Oesterr.  Zeit.  Berg.  Hiiti,  54, 
6 — 11). — The  air  is  first  purified  by  means  of  potassium  hydroxide, 
calcium  chloride,  and  soda-lime,  and  the  carbon  monoxide  is  then 
oxidised  by  means  of  iodic  anhydride.  The  action  takes  place  at  45° 
and  is  completed  at  88°.  The  carbon  dioxide  formed  is  then  estimated 
as  usual,  or  the  amount  of  iodine  liberated  may  be  estimated  as  a 
check  (compare  Abstr.,  1905,  ii,  760).  L.  de  K. 

Assay  of  Officinal  Potassium  Bromide.  H.  Cormimbceuf 
(Ann.  Chim.  anal.,  1906,  11,  131 — 134). — The  chief  impurity  of  potass¬ 
ium  bromide  is  potassium  chloride.  In  the  absence  of  other  impuri¬ 
ties,  the  amount  of  chloride  may  be  ascertained  with  sufficient  accuracy 
by  converting  two  grams  of  the  heated  sample  into  the  corresponding 
silver  compound,  and  then  referring  to  a  table  calculated  by  the 
author.  L.  de  K. 

Estimation  of  Small  Quantities  of  Sodium  Sulphate  in 
Magnesium  Sulphate.  Gustav  Mossleu  (Chem.  Centr.,  1906,  i, 
1115 — 1116;  from  Zeit.  Oesterr.  Apoth.  Ver.,  44,  53 — 54). — 12*5  grams 
of  the  suspected  sample  are  dissolved  in  40  c.c.  of  water  and  125  c.c. 
of  ammonium  carbonate  solution  are  added  (230  grams  of  the  officinal 
salt,  360  c.c.  of  ammonia  of  sp.  gr.  0*960,  water  up  to  1  litre).  Water 
is  added  until  the  volume  is  about  246  c.c.,  and  after  standing  for 
twelve  hours  the  volume  is  made  up  to  250  c.c.  Two  hundred  c.c.  of  the 
filtrate  are  then  evaporated  to  dryness  in  a  weighed  platinum  dish 
and  the  residue  is  ignited  and  weighed.  It  consists  of  sodium  sul¬ 
phate  plus  a  constant  amount^  (0*029  gram)  of  magnesium  sulphate. 

L.  de  K. 

Estimation  of  Silver  in  Alloys  in  the  Wet  Way.  F.  Altnj&der 
(Metallurgie,  1906,  3,  292 — 293). — One  gram  of  the  alloy  is  dissolved 
in  10  c.c.  of  nitric  acid  of  sp.  gr.  1*4,  boiled  to  remove  nitrous  fumes, 
cooled,  and  50  c.c.  of  water,  10  c.c.  of  nitric  acid,  and  a  few  c.c.  of 
starch  solution  added.  The  solution  is  then  titrated  with  a  standard 
solution  of  potassium  iodide,  which  precipitates  the  silver  as  silver 
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iodide.  The  end  of  the  reaction  is  indicated  by  the  formation  of 
starch  iodide  owing  to  the  decomposition  of  the  excess  of  potassium 
iodide  by  the  nitric  acid.  0.  H.  D. 

Estimation  of  Calcium  in  Soil.  D.  J.  Hissink  ( Chem .  Centr., 
1906,  i,  961  ;  from  Chem.  WeeJcblad,  3,  73 — 78). — Neubauer’s  method 
(this  vol.,  ii,  52)  is  recommended.  N.  H.  J.  M. 

Schlagdenhauffen’s  Reaction  [Detection  of  Magnesium]. 
J.  Bellier  ( J .  Pharm.  Chim.,  1906,  [vi],  23,  378 — 381). — The  author 
confirms  Grimbert’s  observation  (this  vol.,  ii,  307)  that  Schlagden¬ 
hauffen’s  reagent  is  unstable  and  not  very  delicate.  He  finds  the 
following  modification  more  sensitive  than  that  suggested  by  Grimbert 
( loc .  cit. ).  To  10  c.c.  of  the  magnesium  solution,  1  c.c.  of  a  one  per 
cent,  solution  of  potassium  iodide,  saturated  with  iodine,  is  added  and 
then  a  solution  of  sodium  hydroxide,  drop  by  drop.  With  a  solution 
containing  0T  gram  of  magnesium  per  litre,  a  reddish-brown  precipi¬ 
tate  is  formed,  and  a  solution  half  as  strong  gives  a  deep  reddish-brown 
coloration.  The  reaction  is  unsuitable  for  quantitative  application 
owing  to  the  considerable  solubility  in  water  of  the  precipitate  formed. 
The  product  precipitated  in  this  reaction  may  be  obtained  in  quantity 
by  mixing  powdered  iodine  with  moistened  magnesia  and  setting  the 
mixture  aside  for  twenty-four  hours.  Attempts  to  determine  its  com¬ 
position  gave  discordant  results,  and  the  author  is  of  opinion  that  it 
may  be  merely  magnesia  coloured  by  iodine,  the  latter  serving  to 
render  the  precipitated  magnesia  visible.  T.  A.  H. 

Titration  of  Zinc  with  Potassium  Ferrocyanide.  Ernst 
Murmann  ( Zeit .  anal.  Chem.,  1906,  45,  174 — 181). — An  improved 
method  of  titrating  zinc  with  ferrocyanide.  The  solution,  freed  from 
interfering  metals,  as  usual,  is  diluted  to  100 — 150  c.c.  and  2 — 5  c.c. 
of  a  1  per  cent,  solution  of  uranyl  chloride  are  added.  The  liquid 
should  not  contain  more  than  5 — 10  c.c.  of  free  hydrochloric  acid 
of  sp.  gr.  T075.  After  heating  to  boiling,  standard  potassium  ferro¬ 
cyanide  (43'11  grams  of  the  salt  per  litre)  is  slowly  run  in  until  the 
liquid  turns  brown  ;  a  few  more  c.c.  are  then  added,  and  the  liquid  is 
titrated  back  with  corresponding  zinc  solution  until  the  brown  colour 
vanishes  and  changes  to  a  greenish-blue  (due  to  a  trace  of  iron). 

L.  de  K. 

Estimation  of  Small  Quantities  of  Copper  in  [Drinking] 
Waters.  Earle  B.  Phelps  (J.  Amer.  Chem.  Soc.,  1906,  28, 
368 — 372). — One  litre  of  water  (or  less  if  the  amount  of  copper  is 
likely  to  exceed  1  mg.)  is  evaporated  to  75  c.c.  and  2  c.c.  of  dilute 
sulphuric  acid  (1:1)  are  added.  The  liquid  is  then  submitted  to 
electrolysis,  the  cathode  consisting  of  a  stout  platinum  wire  50  cm. 
long,  40  cm.  of  which  are  coiled  into  a  flat  spiral.  When  the  copper 
has  deposited,  the  wire  is  at  once  plunged  into  boiling  dilute  nitric 
acid  (1  : 3)  and  the  liquid  is  evaporated  to  dryness.  The  residue  is  then 
dissolved  in  100  c.c.  of  water,  and  10  c.c,  of  a  mixture  of  equal  parts 
of  hydrogen  sulphide,  water,  and  10  per  cent,  potassium  hydroxide  are 
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added.  The  resulting  coloration,  which  is  fairly  permanent,  is  matched, 
as  usual,  by  means  of  a  copper  sulphate  solution  of  known  strength 

L.  deK 

Estimation  of  Manganese  in  Iron  and  Steels.  Omer  Brichant 
(Ann.  Chim.  anal.,  1906,  11,  124  —  127). — One  gram  of  iron  or  steel  is 
dissolved  in  25  c.c.  of  nitric  acid  of  sp.  gr.  1‘1 35.  After  expelling 
nitric  fumes,  water  is  added  to  reduce  the  temperature  to  about  50°, 
and  after  filtering,  if  necessary,  10  c.c.  of  Nj  10  silver  nitrate  and 
0‘2  gram  of  ammonium  persulphate  are  added,  and  the  whole  is  then 
heated  until  the  rose  coloration  has  disappeared  with  or  without 
separation  of  manganese  dioxide.  After  completely  decolorising  the 
liquid  with  ferrous  sulphate,  the  solution  is  allowed  to  cool  to  60°, 
when  another  0‘2  gram  of  persulphate  is  added.  After  ten  minutes, 
the  whole  of  the  manganese  will  be  in  the  state  of  permanganate,  and 
when  cold  this  may  be  titrated  with  a  standard  solution  of  sodium 
arsenite  (0’9  gram  of  arsenic  trioxide  and  3  grams  of  sodium  hydrogen 
carbonate  in  1  litre). 

In  the  case  of  Spiegeleisen  or  ferromanganese,  1  gram  of  the 
sample  is  dissolved  in  a  sufficiency  of  nitric  acid  and  the  solution  is 
diluted  to  250  c.c.  ;  25  c.c.  (0'1  gram)  are  then  mixed  with  25  c.c. 
of  nitric  acid  and  treated  with  silver  nitrate  and  persulphate  as 
already  directed.  L.  de  K. 

Estimation  of  Small  Quantities  of  Nickel  in  Organic  Sub¬ 
stances.  H.  W.  Armit  and  Arthur  Harden  (Proc.  Roy.  Soc.,  1906, 
77,  B,  420 — 423). — The  substance  is  iocinerated  with  care  in  a 
porcelain  crucible  and  the  ash  treated  with  hydrochloric  acid,  evapor¬ 
ated  to  dryness,  and  taken  up  with  dilute  acid.  Iron  and  phosphates 
are  removed  by  precipitation  with  excess  of  ammonia,  the  precipitate 
being  dissolved  in  dilute  acid  and  again  precipitated  once  or  twice. 
The  united  filtrates  are  evaporated  to  dryness,  the  residue  dissolved  in 
dilute  hydrochloric  acid,  and  hydrogen  sulphide  passed  into  the  hot 
solution.  The  nickel  is  precipitated  from  the  filtrate  with  sodium 
hydroxide,  converted  into  nickel  chloride,  dissolved  in  water,  and 
made  up  to  a  definite  volume.  In  this  solution,  the  nickel  is  estimated 
colorimetrically  using  a-dimethylglyoxime,  which  forms  a  scarlet-red 
compound  with  nickel  in  the  presence  of  ammonia  (compare  Tschugaeff, 
Abstr.,  1905,  ii,  613).  E.  F.  A. 

Reaction  of  Iron  Salts  with  Sodium  Sulphide.  Lucien  L.  de 
Koninck  ( Ghem .  Centr.,  1906,  i,  964 — 965  ;  from  Bull.  Soc.  chim. 
Belg.,  19,  181  — 189). — The  reaction  with  sodium  sulphide  is  quite  as 
delicate  a  test  for  iron  as  the  ferrocyanide  reaction,  and  it  does  not 
matter  whether  the  iron  is  in  the  ferrous  or  ferric  state.  In  extremely 
dilute  solutions,  a  brown  coloration  changing  to  green  is  observed. 
The  best  condition  for  the  appearance  of  the  green  colour  is  a 
proportion  of  800 — 320  mols.  of  alkali  sulphide  to  1  atom  of  iron. 
In  the  presence  of  sodium  chloride  or  sulphate,  the  formation  of  the 
green  compound  is  retarded,  and  it  then  disappears  sooner  than  usual. 
In  the  presence  of  zinc,  the  precipitate  is  coloured  brown  owing  to  the 
VOL.  xc.  ii.  27 
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presence  of  the  brown  modification  of  the  ferrous  sulphide,  but  in  the 
case  of  aluminium  or  magnesium,  the  green  variety  is  carried  down. 
Cadmium  causes  a  yellowish-green  coloration  which  soon  fades. 

L.  de  K. 

Separation  of  Iron  from  Manganese,  Nickel,  Cobalt,  and 
Zinc  by  the  Acetate  Process.  W.  Funk  {Zeit.  anal.  Chem.,  1906, 
45,  181 — 195). — The  solution,  which  should  contain  about  0’2  gram 
of  ferric  iron,  is  evaporated  on  the  water-bath  with  addition  of  about 
0'7  gram  of  potassium  chloride  until  the  mass  is  nearly  dry  ;  care 
must,  however,  be  taken  not  to  expel  the  free  hydrochloric  acid 
completely.  The  residue  is  now  dissolved  in  20  c.c.  of  water  and  then 
mixed  with  a  solution  of  sodium  acetate  containing  about  twice  the 
theoretical  quantity  required.  After  diluting  to  about  500  c.c.,  the 
whole  is  heated  to  60 — 70°,  when  the  iron  is  precipitated  completely  as 
basic  acetate,  which  is  then  washed  with  hot  water.  The  other  metals 
are  determined  in  the  filtrate.  L.  de  K. 

Vanadium  as  a  Steel-making  Element.  J.  Kent  Smith  (J.  Soc. 
Chem.  Ind.,  1906,  25,  291 — 295). — A  summary  of  the  static  and 
dynamic  properties  of  various  types  of  vanadium  steel.  The  following 
method  is  recommended  for  the  rapid  estimation  of  vanadium  in  steel. 
One  gram  of  the  sample  is  dissolved  in  about  40  c.c.  of  25  per  cent, 
nitric  acid ;  when  cool,  the  solution  is  agitated  momentarily  with 
2  grams  of  sodium  bismuthate  and  filtered  quickly ;  the  filtrate  and 
washings  are  decolorised  with  a  few  c.c.  of  strong  ferrous  sulphate 
solution  and  10  c.c.  of  freshly-prepared  hydrogen  peroxide  solution, 
and  the  whole  is  then  made  up  to  100  c.c.  The  amount  of  vanadium 
present  is  then  estimated  by  comparing  the  colour  of  the  solution  with 
comparison  tubes.  P.  H. 

Experiments  with  New  Apparatus  for  Elementary  Analysis 
(Dennstedt  and  Heraeus  Furnaces).  David  Holde  ( Ber .,  1906,  39, 
1615 — 1622). — A  critical  discussion  from  various  points  of  view  of  the 
Dennstedt  and  Heraeus  (electric)  furnaces.  With  the  former,  good 
results  have  not  been  obtained  so  far  when  cinnamic  acid,  anthra- 
quinone,  or  benzene  was  used.  J.  J.  S. 

Simplified  Elementary  Analysis.  Max  Dennstedt  ( Ber .,  1906, 
39,  1623—1627.  Compare  Abstr.,  1903,  ii,  103;  1905,  ii,  202,  651). 
— In  reply  to  Holde  (preceding  abstract),  several  practical  details  are 
given  for  obtaining  good  results  with  the  Dennstedt  furnace. 

J.  J.  S. 

Ultimate  Analysis  of  Organic  Substances.  Hugo  Hermann 
{Zeit.  anal.  Chem.,  1906,  45,  236 — 238.  Compare  Abstr.,  1905,  ii, 
767). — A  final  reply  to  the  criticisms  of  Dennstedt  (this  vol.,  ii,  200). 

L.  de  K. 
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Electrical  Method  for  the  Simultaneous  Estimation  of 
Hydrogen,  Carbon,  and  Sulphur  in  Organic  Compounds. 

Harmon  N.  Morse  and  C.  W.  Gray  ( Amer .  Cheni.  J.,  1906,  35, 
451 — 458). — A  claim  for  priority  is  made  with  reference  to  the 
electrical  method  for  the  combustion  of  organic  compounds  devised  by 
Morse  and  Taylor  (Abstr.,  1905,  ii,  480)  in  view  of  the  similar  method 
recently  described  by  Carrasco  (this  vol.,  ii,  200). 

A  method  is  now  described  for  the  simultaneous  estimation  of 
carbon,  hydrogen,  and  suljjhur.  The  apparatus  employed  is  a  modifi¬ 
cation  of  that  of  Morse  and  Taylor  ( loc .  cit.).  The  sulphur  dioxide  is 
absorbed  by  means  of  a  weighed  quantity  of  pure  lead  peroxide  con¬ 
tained  in  a  platinum  boat,  which  is  open  at  one  end  in  order  to  facili¬ 
tate  contact  between  the  products  of  combustion  and  the  pei'oxide. 
The  rolls  of  copper  gauze  which,  in  the  original  apparatus,  preceded 
and  followed  the  boat  containing  the  substance  to  be  analysed  are 
replaced  by  asbestos  plugs.  In  front  of  the  combustion  tube,  for  the 
purpose  of  completing  the  absorption  of  nitrogen  oxide,  is  placed  a 
glass  tube,  which  is  filled  with  asbestos,  covered  with  lead  peroxide, 
and  is  surrounded  by  an  electrically- heated  graphited  porcelain  tube 
about  300  mm.  long,  provided  with  an  asbestos  covering.  The  glass 
tube  is  connected  on  one  side  to  the  combustion  tube,  and  on  the  other 
to  the  usual  absorption  apparatus  for  water  and  carbon  dioxide. 

The  quantity  of  lead  oxide  (PbO)  yielded  by  unit  weight  of  the 
peroxide  is  estimated  before  commencing  the  experiment.  After  a 
combustion  has  been  made,  the  amount  of  sulphur  absorbed  is  estimated 
by  reducing  the  peroxide  in  the  boat  to  the  oxide  (PbO)  by  heating  it 
in  a  current  of  air  or  nitrogen  until  the  weight  remains  constant.  The 
excess  in  weight  is  due  to  sulphur  trioxide,  which  is  present  as  lead 
sulphate. 

The  results  of  the  combustion  of  some  organic  compounds  containing 
sulphur  are  given,  which  show  that  the  method  is  satisfactory.  The 
apparatus  and  method  of  working  are  fully  described  with  the  aid  of 
a  diagram.  E.  G. 

Use  of  Cobaltic  Oxide  in  the  Combustion  of  Coals.  Franz 
Neumann  ( Chem.Centr .,  1906,  i,  1186;  from  Woch.ges.  Braww.,  23,  98). — 
An  attempt  to  burn  coal  rapidly  in  the  improved  Dennstedt  apparatus 
(Abstr.,  1905,  ii,  651)  by  mixing  the  sample  with  twice  its  weight  of 
cobaltic  oxide.  Although  the  hydrogen  estimation  is  satisfactory,  the 
results  for  carbon  are  too  low.  L,  de  K. 

Estimation  of  Methyl  Alcohol  in  Solutions  of  Formaldehyde 
by  means  of  Chromic  Acid.  Oskar  Blank  and  Hermann  Finken- 
beiner  ( Ber .,  1906,  39,  1326 — 1327). — The  authors  describe  a  method 
of  estimating  methyl  alcohol  in  commercial  formaldehyde,  which 
generally  contains  from  12  to  18  per  cent,  of  methyl  alcohol.  A 
weighed  amount  of  the  solution  of  formaldehyde  is  added  to  a  solution 
of  standard  chromic  acid  to  which  sulphuric  acid  has  been  added. 
After  twelve  hours  at  the  ordinary  temperature,  the  solution  i3 
diluted ;  to  an  aliquot  portion,  potassium  iodide  is  added  and  the 
solution  then  titrated  with  standard  sodium  thiosulphate  solution. 

A.  McK. 
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Detection  of  Mineral  Acids  in  Wines.  Ch.  Billon  (Ann.  Chim. 
anal.,  1906,  11,  127 — 131). — The  total  alkalinity  of  the  ash  is  de¬ 
termined  by  adding  an  excess  of  standard  sulphuric  acid,  boiling  to 
expel  carbon  dioxide,  and  titrating  the  free  acid  with  standard  alkali. 
A  same  amount  of  the  sample  is  then  treated  in  the  usual  manner  with 
a  mixture  of  equal  portions  of  alcohol  and  ether,  or,  better  still,  two 
parts  of  alcohol  and  five  parts  of  ethyl  acetate.  The  precipitate  thus 
obtained  is  collected  and  ignited,  and  the  alkalinity  of  the  ash  is  then 
determined. 

If  the  first  alkalinity  is  greater  than  or  equal  to  the  second,  mineral 
acid  is  absent,  but  if  smaller  the  sample  contains  an  amount  of  mineral 
acid  equal  to  the  difference  in  alkalinity. 

In  the  case  of  very  acid  and  plastered  wines,  it  is  advisable  to  add 
to  the  sample  5  grams  of  potassium  chloride  per  litre.  L.  de  K. 

Influence  of  the  Lead  Precipitate  on  the  Polarisation  of 
Sugar.  Wm.  D.  Horne  (Chem.  Centr.,  1906,  i,  969  ;  from  Bull. 
Assoc.  Chim.  Suer.  Dist .,  23,  635 — 637). — A  reply  to  H.  and  L.  Pellet 
(ibid.,  1905,  ii,  1555).  The  amount  of  sugar  carried  down  by  the 
addition  of  basic  lead  acetate  may  be  neglected.  The  use  of  the  dry 
basic  acetate  of  the  constant  composition  3Pb(C2H302)2,2Pb0,  now 
obtainable,  is  recommended.  With  care,  the  filtrate  is  free  from  excess 
of  lead.  L.  de  K. 

Influence  of  the  Lead  Precipitate  on  the  Polarisation  of 
Sugar.  Henri  Pellet  and  L.  Pellet  (Chem.  Centr.,  1906,  i,  969  ; 
from  Bull.  Assoc.  Chim.  Suer  Dist.,  23,  638 — 639). — A  reply  to  Horne 
(preceding  abstract).  The  lead  precipitate  contains  a  varying  propor¬ 
tion  of  sugar,  more  than  is  generally  supposed.  The  use  of  the  dry 
basic  acetate  will  probably  be  advantageous.  Further  experiments 
with  raw  cane-sugars  will  be  communicated.  L.  de  K. 

Two  New  Methods  for  the  Estimation  of  Dextrose.  Carl 
Arnold  (Ber.,  1906,  39,  1227 — -1228.  Compare  Glassmann,  this  vol., 
ii,  203). — Creatinine  reduces  potassium  mercuri-iodide  solution  at  the 
ordinary  temperature,  or  alkaline  mercuric  cyanide  solution  when 
boiled.  Glassmann’ s  methods  for  the  estimation  of  dextrose  in  urine 
must  give  erroneous  results  unless  the  creatinine  is  oxidised  by  cold 
potassium  mercuri-iodide  solution  before  the  dextrose  is  estimated  in 
the  boiling  solution.  G.  Y. 

The  Pavy-Sahli  Sugar  Titration  [in  Urine].  B.  Wagner 
(Chem  Centr.,  1906,  i,  1189;  from  Zeit.  drtzl.  Fortbild.,  3,  79 — 83). 
— The  urine  is,  if  necessary,  diluted  to  25 — 50  times  its  volume  and 
titrated  with  the  following  solutions  :  (a)  8*316  grams  of  crystallised 
copper  sulphate  in  one  litre ;  (6)  40-8  grams  of  potassium  hydroxide, 
40-8  grams  of  Rochelle  salt,  and  600  c.c.  of  ammonia  made  up  to  one 
litre.  Before  use,  5  c.c,  of  each  solution  are  mixed  and  diluted  with 
30  c.c.  of  water  ;  this  represents  0’005  gram  of  dextrose. 

The  results  obtained  are  quite  as  accurate  as  those  obtained  in  the 
fermentation  saccharometer.  L.  de  K. 
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Estimation  of  Glycogen.  Albert  Desmouliere  (J.  Pharm. 
Chim.,  1906,  [vi],  23,  244—249,  281—285,  and  332— 336).— Ten 
grams  of  the  finely-divided  liver  or  other  organ  are  placed  in  a  200  c.c. 
flask,  60  c.c.  of  water,  0  03  gram  of  sulphuric  acid,  and  about  0*15  gram 
of  pepsin  are  added,  and  the  mixture  kept  at  a  temperature  of  48°  for  six 
hours.  4*7  grams  of  sulphuric  acid  and  35 — 40  c.c.  of  water  are  now 
added,  and  the  solution  heated  in  a  closed  vessel  to  a  temperature  of 
115 — 120°  for  an  hour  and  a  half.  The  solution  is  then  cooled,  a  slight 
excess  of  mercuric  nitrate  is  added,  the  mixture  rendered  slightly  alka¬ 
line  by  the  addition  of  sodium  hydroxide  solution,  and  the  volume  made 
up  to  200  c.c.  with  water.  After  filtration,  100  c.c.  of  the  filtrate  are 
shaken  with  5  grams  of  zinc  dust  and  again'  filtered.  Fifty  c.c.  of 
the  filtrate  are  treated  with  sufficient  sodium  hydroxide  to  redissolve 
the  precipitate  of  zinc  hydroxide  and  the  dextrose  in  the  solution  esti¬ 
mated  by  Fehling’s  method.  One  part  of  anhydrous  dextrose  is  equi¬ 
valent  to  0*978  part  of  glycogen.  A  correction  must  be  made  for 
the  volume  of  the  mercury  precipitate,  and  also  for  the  quantity  of 
dextrose  occurring  naturally  in  the  liver.  In  the  first  case,  the  preci¬ 
pitate  is  collected  on  the  filter,  dried,  and  its  volume  measured,  whilst 
the  dextrose  is  estimated  by  boiling  40  grams  of  the  finely-divided 
liver  with  several  successive  quantities  of  water,  filtering  the  extracts 
into  a  litre  flask,  clarifying  the  solution  with  mercuric  nitrate  and 
sodium  hydroxide,  and  diluting  with  water  to  the  mark.  The  mixture 
is  filtered,  a  portion  of  the  filtrate  is  treated  with  zinc  dust,  and  the 
dextrose  estimated  by  Fehling’s  method.  As  the  volume  of  the  solu¬ 
tion  is  large  and  the  quantity  of  dextrose  small,  the  influence  of  the 
volume  of  the  mercury  precipitate  may  in  this  case  be  neglected. 

W.  P.  S. 

Estimation  of  Acetone.  Adolf  Jolles  (Per.,  1906,  39, 
1306 — 1307). — For  the  estimation  of  acetone,  a  standard  solution  of 
sodium  hydrogen  sulphite,  containing  from  three  to  four  times  the 
requisite  amount,  is  added  to  the  solution  of  acetone.  After  thirty 
hours,  the  solution  is  titrated  with  standard  iodine  solution.  The 
action  CH3*CO,CH3  +  NaHS03  =  CH3*C(0H)(S03Na)’CH3  proceeds 
quantitatively.  A.  McK. 

Method  of  Distinguishing  Fermentation  Vinegar  from 
“Vinegar  Essence.”  Eugen  Schmidt  (Zeit.  Nahr.  Genussm.,  1906, 
11,  386 — 391). — Fermentation  vinegar  contains  substances  produced 
by  the  bacteria  present  (Bacterium  aceli  and  B.  Kiitzingianum)  which 
have  chemical  properties  resembling  those  of  the  alkaloids.  On  this 
account,  fermentation  vinegar  gives  a  turbidity  when  tested  with  a 
solution  of  iodine  in  potassium  iodide,  whilst  “  vinegar  essence  ”  (pre¬ 
pared  from  pure  acetic  acid)  does  not  become  turbid.  If  the  amount 
of  fermentation  vinegar  in  a  mixture  is  small,  the  latter  may  not  yield 
a  turbidity,  but  the  residue  obtained  on  evaporation  will  do  so. 

W.  P.  S. 

Volumetric  Estimation  of  Uric  Acid  by  means  of  Iodine 
Solution.  A.  Ronchese  (J.  Pharm.  Chim.,  1906,  [vi],  23, 
336 — 340). — Uric  acid  may  be  estimated  in  urine  as  follows  :  100  c.c. 
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of  the  urine  are  treated  with  15  c.c.  of  ammonia  and  15  grams  of 
ammonium  chloride.  After  the  lapse  of  thirty  minutes,  the  precipitate 
is  collected  on  a  filter  and  washed  with  a  solution  containing  150  c.c. 
of  ammonia  and  150  grams  of  ammonium  chloride  per  litre.  The  preci¬ 
pitate  is  then  washed  off  the  filter  with  about  300  c.c.  of  water  and 
dissolved  by  the  addition  of  dilute  acetic  acid.  Excess  of  potassium 
hydrogen  carbonate  or  borax  is  added  to  the  solution,  and  the  latter 
titrated  with  standardised  iodine  solution.  One  c.c.  of  A/10  iodine 
solution  is  equivalent  to  0-084  gram  of  uric  acid.  To  the  quantity  of 
uric  acid  found  per  litre  of  urine  is  added  0'01  gram  to  correct  for  the 
solubility  of  the  acid  in  the  volume  of  ammonium  chloride  solution 
used.  '  W.  P.  S. 

Pat  Analysis.  Wilhelm  Fahrion  ( Chem .  Zeit .,  1906,  30, 
267 — 268.  Compare  Abstr.,  1904,  ii,  217,  788).  —A  series  of  sug¬ 
gested  improvements  in  some  well-known  methods  relating  to  fats. 

1.  Estimation  of  Fat  in  Milk — Instead  of  shaking  out  a  mixture 
of  10  c.c.  of  milk,  10  c.c.  of  alcohol,  and  1  c.c.  of  ammonia  with  25 
c.c.  of  ether  and  25  c.c.  of  light  petroleum  and  then  evaporating  an 
aliquot  part  of  the  ethereal  layer,  it  is  proposed  that  the  milk  should 
be  shaken  with  three  successive  portions  of  25,  15,  and  15  c.c.  of  the 
ether-petroleum  mixture  and  the  whole  of  this  then  evaporated  to 
dryness. 

2.  Estimation  of  Water  and  Fat  in  Butter. — The  water  is  estimated 
by  heating  the  butter  over  a  small  Bunsen  flame  with  constant  stirring  ; 
the  loss  represents  the  water.  The  mass  is  then  extracted  with  light 
petroleum,  the  residue  collected  partly  on  a  weighed  filter  and  partly 
left  In  the  basin,  well  washed,  dried  at  105°,  and  weighed.  The  fat  is 
found  from  the  loss,  but  may,  of  course,  also  be  obtained  by  direct 
weighing.  The  insoluble  matter  may  then  be  burnt  to  ash. 

3.  Estimation  of  the  Total  Fatty  Acids  in  Butter  Fat,  Cocoa  Fat, 
and  Palm  Kernel  Oil. — Butter  is  saponified  as  usual  with  alcoholic 
potassium  hydroxide,  and  the  liberated  fatty  acids  are  dissolved  by 
shaking  with  light  petroleum  or  repeatedly  with  ether.  The  solvent 
is  allowed  to  evaporate  spontaneously,  the  residue  is  dissolved  in 
alcohol  and  carefully  neutralised  with  A/sodium  hydroxide.  The 
resulting  soap  solution  is  evaporated  to  dryness  and  the  residue  dried 
at  110°  and  weighed.  If  a  represents  the  number  of  mg.  of  the  soap 
and  n  the  number  of  c.c.  of  alkali  added,  then  a  -  22 n  represents 
the  fatty  acids. 

4.  Estimation  of  the  Inner  Iodine  Number. — The  crude  ethereal 

solution  of  the  liquid  acids  obtained  in  due  course  from  the  lead  salts 
soluble  in  ether  also  contains  any  unsaponifiablo  matter.  It  is 
therefore  recommended  to  shake  it  with  a  solution  containing  2 
grams  of  sodium  hydroxide  and  a  little  alcohol.  The  alkaline  layer  is 
removed,  acidified  with  hydrochloric  acid,  and  shaken  with  light 
petroleum,  which  redissolves  the  oleic  acid.  On  evaporation,  this  will 
leave  an  almost  colourless  oily  residue.  L.  de  K. 

Detection  of  Cocoanut  Oil  in  Butter.  H.  P.  Wijsmann  and 
J.  J.  Reijst  ( Zeit .  Nahr.  Genussm.,  1906,  11  267 — 271). — The  method 
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proposed  is  based  on  the  comparative  insolubility  of  silver  octoate,  the 
latter  salt  being  precipitated  from  the  ordinary  Reichert- Meissl  dis¬ 
tillate  and  the  quantity  of  silver  required  for  the  precipitation 
ascertained.  The  details  of  the  process  are  :  5  grams  of  the  sample 
are  saponified  with  sodium  hydroxide  and  glycerol,  distilled,  and  the 
distillate  titrated  as  in  the  R,eichert-Meissl  process.  Forty  c.c.  of  NjlO 
silver  nitrate  solution  are  added  to  the  neutralised  filtrate,  the  pre¬ 
cipitate  is  collected  on  a  filter,  and  washed  until  the  filtrate  amounts 
to  about  200  c.c.  Fifty  c.c.  of  iV/10  sodium  chloride  solution  are  then 
added  to  the  latter  and  the  excess  of  chloride  titrated  back  with  the 
silver  solution,  using  potassium  chromate  as  indicator.  The  number 
of  c.c.  of  silver  solution  used,  when  increased  by  one-tenth,  is  termed 
the  “  first  silver  number.” 

Another  5  grams  of  the  sample  are  similarly  saponified  and  dis¬ 
tilled.  When  100  c.c.  of  distillate  have  been  collected,  100  c.c.  of 
water  are  added  to  the  distillation  flask  and  the  distillation  continued. 
This  addition  of  water  is  once  more  repeated.  The  distillate, 
amounting  to  300  c.c.,  is  mixed,  filtered,  and  250  c.c.  of  the  filtrate  are 
neutralised.  Forty  c.c.  of  Nf  10  silver  nitrate  solution  are  added  to  the 
neutral  solution,  the  precipitate  is  collected  on  a  filter,  and  washed 
until  the  filtrate  measures  about  350  c.c.;  50  c.c.  of  A/ 10  sodium 
chloride  solution  are  added  and  titrated  back  as  described  above.  The 
number  of  c.c.  of  silver  solution  now  used,  increased  by  one-fifth, 
constitutes  the  “  second  silver  number.”  In  the  case  of  pure  butter, 
this  will  be  equal  to  the  first  silver  value,  or  even  less  owing  to  the 
slight  solubility  of  the  silver  octoate  in  the  larger  volume  of  distillate. 
Should  cocoanut  oil  be  present  in  the  sample,  the  second  silver  number 
will  be  larger  than  the  first.  From  the  results  recorded  it  is  seen  that 
a  butter  with  a  Reichert-Meissl  number  of  28 ‘4  gave  a  first  silver 
number  of  5-9  and  a  second  silver  number  of  5'95.  The  addition  of 
5  per  cent,  of  cocoanut  oil  to  this  sample  raised  these  values  to  6‘4 
and  7 '3  respectively.  W.  P.  S. 

Detection  of  Cocoanut  Oil  in  Butter  by  the  Silver 
Numbers.  Ferdinand  Jean  {Ann.  Chim.  anal.,  1906,  11, 

121 — 124). — A  criticism  of  the  process  introduced  by  Wijsman  and 
Reijst  (preceding  abstract)  which  is  based  on  the  fact  that  in  the 
case  of  butters  adulterated  with  cocoanut  fat  the  latter  portion  of  the 
Reichert-distillate  contains  an  excess  of  acids  precipitable  by  silver 
nitrate. 

The  author  concludes  that  although  the  process  is  a  valuable  one,  a 
negative  result  does  not  always  prove  the  purity  of  the  samples. 

L.  de  K. 

Cocoanut  Oil.  J.  J.  Reijst  ( Chem .  Centr.,  1906,  i,  1061 — 1063; 
from  Pharm.  Weekblad.,  43,  117 — 128,  151 — 163). — Of  unsaturated 
acids,  only  oleic  acid  is  present.  The  highest  saturated  acid,  according 
to  the  author,  is  myristic  acid  ;  butyric  acid  is  absent.  L.  de  K. 

Kreis’  Reactions  for  the  Detection  of  Stale  Oils.  Hans 
Kreis  {Ann.  Chim.  anal.,  1906,  11,  143). — Polemical.  A  reply  to 
Marcille’s  criticism  {ibid.,  51).  L.  de  K. 


404 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Rapid  Estimation  of  Fat  in  Cocoas.  Tschaplowitz  (Zeit.  anal. 
Chem.,  1906,  45,  231 — 235). — About  3  grams  of  the  sample  are  put 
into  a  cylindrical  flask  holding  80  e.c.,  the  neck  of  which  is  graduated  to 
0‘2  c.c.  and  runs  from  73  to  77  c.c.  Ten  to  fifteen  c.c.  of  alcohol 
are  added  and  the  mixture  is  heated  to  boiling.  When  cooled  some¬ 
what,  an  equal  bulk  of  ether  is  added  and  the  mixture  again  heated 
to  boiling.  When  cold,  the  liquid  is  made  up  with  ether  to  77  c.c., 
and,  after  thorough  mixing,  allowed  to  settle.  The  volume  of  the  liquid 
is  now  read  off  and  1  c.c.  is  deducted  for  the  volume  occupied  by  the 
cocoa.  Fifty  c.c.  are  now  pipetted  off  and  evaporated  to  dryness. 
The  residual  fat  must  be  purified  by  redissolving  in  ether  and  filter¬ 
ing  through  a  tube  closed  with  a  plug  of  cotton  wool.  Finally,  the 
solution  is  evaporated  to  dryness  in  a  weighed  flask.  L.  de  K. 

Adulteration  of  Linseed  Cakes.  H.  Roger  (Ann.  Chim.  anal., 
1906,  11,  136 — 142). — The  sample  is  deprived  of  oil  and  matters 
soluble  in  acid  and  alkali,  and  the  crude  cellulose  thus  obtained  is 
examined  microscopically  for  husks  of  ground-nuts  or  cocoa,  poppy- 
cake,  &c.  For  quantitative  details,  the  original  paper  should  be  con¬ 
sulted.  L.  de  K. 

Dutch  Cheese.  Cecil  H.  Cribb  ( Analyst ,  1906,  31, 105 — 109). 
— Of  eighteen  samples  of  Dutch  cheese  recently  examined  by  the 
author,  nine  contained  extremely  small  quantities  of  fat,  the  percent¬ 
age  amounts  found  varying  from  R64  to  5’36.  The  poor  quality  of 
these  cheeses  is  due  to  the  use  of  separated  milk  in  their  manufac¬ 
ture.  The  author  considers  that  the  above-mentioned  cheeses  should 
be  returned  as  adulterated,  although  a  prosecution  instituted  against 
the  vendor  of  one  sample  failed,  the  magistrate  ruling  that  the  buyer 
had  been  supplied  with  cheese  of  the  quality  demanded,  namely,  Dutch 
cheese.  W.  P.  S. 

Collaborative  Work  on  Tannin  Analysis.  Fritz  H.  Small 
( J. .  Soc.  Chem.  Ind.,  1906,  25,  296 — 298). — Of  all  the  methods  pro¬ 
posed  for  the  estimation  of  tannin,  none  are  founded  on  accurate 
chemical  knowledge ;  they  are  essentially  empirical,  and  most  of  them 
fail  to  give  concordant  results.  The  American  Leather  Chemists’ 
Association  has  examined  many  of  the  methods,  and  as  the  result 
of  their  investigation  the  hide-powder  process  is  stated  to  be  the  most 
trustworthy,  provided  that  certain  conditions  are  adhered  to.  The 
hide-powder  employed  is  treated  with  chrome-alum,  washed,  squeezed, 
and  added  in  a  moist  state  to  the  tannin  solution  under  examination. 
The  chrome-alum  treatment  not  only  converts  the  soluble  portion  of 
the  hide  into  insoluble  compounds  without  diminishing  the  power  of 
the  hide-powder  to  absorb  vegetable  tannins,  but  it  equalises  the 
absorptive  power  of  two  powders  which,  before  treatment,  were  very 
unlike.  A  correction  is  made  for  the  amount  of  water  introduced  by 
the  moist  hide-powder.  The  evaporation  of  the  solutions  and  the 
drying  of  the  residues  are  also  sources  of  discordant  results.  The  dry¬ 
ing  is  probably  done  best  under  reduced  pressure  in  order  to  prevent 
the  decomposition  of  some  of  the  substances  present  in  the  residues, 
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A  combined  evaporator  and  drier  is  described  which  gives  good  results. 
It  consists  of  a  copper  steam-bath  with  a  solid  top,  on  which  the  dish 
rests,  and  a  steam-jacketed  cover  provided  with  openings  for  ventila¬ 
tion,  which  fits  down  closely  on  to  the  copper  top  of  the  bath. 

W.  P.  S. 

Extraction  of  Tanning  Materials  for  Analysis.  Fletcher  P. 
Veitch  and  H.  H.  Hurt  (J.  Amer.  Chem.  Soc .,  1906,  28,  505 — 512). 
— Further  experiments  with  the  continuous  extractor  (Veitch,  ibid., 
27,  724).  The  results  in  tannin  are  often  several  per  cent,  higher 
than  those  obtained  by  means  of  the  extractors  usually  employed. 
The  materials  used  in  the  investigation  comprised  various  samples  of 
sumach,  oak  bark,  Quebracho  wood,  and  hemlock  bark;  also  chesnut 
wood,  canaigre,  chestnut  oak  bark,  &c.  For  details,  the  tables  in  the 
original  article  should  be  consulted.  L.  DE  K. 

Barium  and  Calcium  Salts  of  Gallic,  Protocatechuic,  and 
Digallic  Acids.  Henry  It.  Procter  and  H.  G.  Bennett  (J.  Soc. 
Chem.  Ind.,  1906,  25,  251 — 254). — An  adverse  criticism  of  Parker 
and  Payne’s  process  for  the  assay  of  tanning  materials  by  means  of 
titration  with  standard  baryta  (ibid.,  1904,  648).  L.  de  K. 

Examination  of  [Writing  Inks.  Lewis  S.  Munson  (J.  Amer. 
Chem.  Soc.,  1906,28,512 — 516). — The  chemical  analysis  should  include 
the  estimation  of  the  sp.  gr.,  total  solids,  ash,  iron  oxide,  and  sulphuric 
anhydride.  When  dealing  with  logwood  ink,  chromium  should  be 
estimated  instead  of  iron.  As  a  specimen  of  a  good  ink  for  permanent 
records  may  be  given  the  following  composition  :  2 3 '4  grams  of  tannic 
acid,  7’7  grams  of  gallic  acid,  30  grams  of  ferrous  sulphate,  10  grams 
of  gum  arabic,  25  c.c.  of  dilute  hydrochloric  acid  (U.S.Ph.),  1  gram 
of  carbolic  acid,  water  up  to  1  litre. 

As  practical  tests  are  recommended  the  exposure  to  sunlight  of 
stripes  made  with  the  sample,  and  the  effects  of  reagents,  sodium 
hypochlorite,  alcohol,  water  on  the  stripes,  these  tests  also  to  be 
applied  "to  the  sample  previously  diluted  with  its  own  bulk  of  water. 
In  the  case  of  copying  inks,  the  copy  should  also  be  examined.  For 
full  details,  the  exhaustive  table  in  the  original  should  be  consulted. 

L.  de  K. 

Estimation  of  Cyanates  in  the  Presence  of  Cyanides. 
Wilhelm  Wild  (Zeit.  anorg.  Chem.,  1906,  49,  122 — 124). — The 
author  shows,  in  agreement  with  Victor  (Abstr.,  1901,  ii,  623),  that 
cyanates  can  be  accurately  estimated  in  the  presence  of  cyanides  by 
precipitation  of  both  salts  from  one  portion  of  a  neutral  solution  by 
means  of  silver  nitrate,  and  by  throwing  down  the  chloride  from 
another  part  of  the  solution  acidified  with  nitric  acid,  in  which  silver 
cyanate  is  soluble ;  from  the  difference  in  the  amounts  of  silver 
nitrate  required,  the  amount  of  cyanate  present  can  readily  be  calcu¬ 
lated.  Ewan  (Abstr.,  1904,  ii,  371)  has  expressed  the  opinion  that 
methods  based  on  this  principle  are  not  trustworthy,  owing  to  the 
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solubility  of  silver  cyanate  in  water,  but  the  author  shows  that  this 
solubility  is  so  much  diminished  by  employing  a  considerable  excess  of 
silver  nitrate  that  the  error  arising  from  this  cause  is  negligible. 

G.  S. 

isoNitroso-reaction  of  Antipyrine  (Phenyldimethylpyr- 
azolone)  and  its  most  Important  Derivatives.  Friedrich 
Sperling  (Chem.  Centr,,  1906,  i,  1118;  from  Zeit.  Oesterr.  Apoth.-V., 
44,  51 — 52). — The  red  coloration  produced  by  the  action  of  an  excess 
of  hot  nitric  acid  on  antipyrine,  quoted  by  the  German  pharmacopoeia, 
is  due  to  the  formation  of  nitro-antipyrine,  but  is  not  always  distinctly 
apparent,  and  under  certain  conditions  a  brown  coloration  is 
formed ;  the  latter  is  caused  by  secondary  reactions  which  result  in  the 
formation  of  a  new  nitroso-compound. 

Antipyrine  and  all  its  derivatives  with  the  exception  of  aminoanti- 
pyrine  give  the  following  reaction.  Two  drops  of  fuming  nitric  acid 
are  added  to  2 — 3  c.c.  of  a  1  per  cent,  aqueous  solution  of  antipyrine 
and  then  5  c.c.  of  concentrated  sulphuric  acid  cautiously  added.  A 
cherry-red  ring  is  formed  at  the  surface  of  contact,  and  when  the 
layers  are  mixed  the  colour  permeates  the  whole  liquid.  When  phenol 
or  resorcinol  is  present,  a  vigorous  action  takes  place  on  adding  the 
concentrated  sulphuric  acid.  Concentrated  nitric  acid  gives  a  violet 
coloration  with  dimethylaminoantipyrine,  which  becomes  yellow  on 
the  addition  of  concentrated  sulphuric  acid ;  if  the  liquid  is  then 
cooled  and  nitric  acid  again  added,  the  yellow  coloration  becomes  more 
intense,  and  when  concentrated  sulphuric  acid  is  poured  into  the 
mixture  so  as  to  form  a  separate  layer,  a  brown  ring  is  produced  at 
the  zone  of  contact.  E.  W.  W, 

New  Reagents  for  Alkaloids  and  their  Microscopical  Appli¬ 
cation.  M.  Herder  (Arch.  Pharm.,  1906,  244,  120 — 432). — The 
precipitates  which  barium  and  caesium  mercuri-iodides  produce  with 
alkaloids  are  less  soluble  than  those  produced  by  potassium  mercuri- 
iodide.  If  the  reaction  is  carried  out,  not  in  water,  but  in  aqueous 
30  per  cent,  chloral  hydrate,  the  precipitates  are  crystalline  from  the 
start,  or  soon  become  so ;  in  this  medium,  oxalic  acid  is  the  only 
organic  acid,  of  those  which  occur  commonly  in  plants,  which  produces 
a  precipitate  with  barium  mercuri-iodide  when  the  concentration  of  the 
acid  is  no  greater  than  is  usual  in  the  juices  of  plants. 

The  formation  of  these  crystalline  precipitates  can  be  observed 
under  the  microscope,  and  used  thus  to  demonstrate  and  localise  an 
alkaloid  in  an  organ  of  a  plant.  Sections  are  cut  not  so  thin  but  that 
one  layer  of  cells  in  them  remains  uninjured.  Several  of  these  are 
laid  in  a  drop  of  a  solution  of  the  reagent  (both  barium  and  ciesium 
mercuri-iodides  were  used)  on  an  object  glass,  and  covered  with  a  cover 
glass,  which  is  sealed  round  the  edge  with  Canada  balsam  to  prevent 
evaporation.  A  similar  slide,  to  serve  as  a  blank,  is  prepared  with 
sections  which  have  first  been  extracted  with  5  per  cent,  alcoholic 
tartaric  acid.  The  slides  are  examined  at  intervals  under  the  micro¬ 
scope,  the  examination  being  extended  over  twenty-four  hours  at  least, 
if  no  precipitate  forms  before.  The  formation  of  a  precipitate  in  the 
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slide  proper  conjoined  with  the  absence  of  a  precipitate  in  the  blank 
slide  is  held  to  demonstrate  the  presence  of  an  alkaloid. 

Results  are  given  of  the  examination  by  this  method  of  different 
organs  of  Fibraurea  chloroleuca,  Hydrastis  canadensis ,  Strychnos  nux 
vomica ,  Cinchona  ledgeriana ,  and  Conium  maculatum.  C.  F.  B. 

Estimation  of  Caffeine  by  means  of  the  Immersion  Refrac- 
tometer.  Josef  Hanus  and  Karl  Chocensky  ( Zeit .  Nahr.  Genussm., 
1906,  11,  313 — 320). — The  strength  of  aqueous  solutions  may  be 
estimated  by  means  of  the  immersion  refractometer  (Abstr.,  1903,  ii, 
610),  as  the  refraction  of  such  solutions  is  directly  proportional  to  the 
quantity  of  caffeine  present.  The  amount  of  caffeine  in  100  c.c.  of 
solution  may  be  calculated  from  the  equation:  x={y-  15)/5,  where  y 
is  the  scale  reading  observed  and  x  the  percentage  of  caffeine.  Dis¬ 
tilled  water  gives  a  scale  reading  of  15  at  17*5°,  and  all  observations 
should  be  taken  at  this  temperature  if  the  above  calculation  is 
employed.  It  is  also  advisable  to  keep  the  room  temperature  as  near 
17-5°  as  possible.  A  table  is  given  showing  the  scale  readings  of 
solutions  containing  from  0-02  to  DO  per  cent,  of  caffeine. 

W.  P.  S. 

Apparatus  for  the  Complete  Extraction  of  Liquids  con¬ 
taining  “  Saccharin.”  Maurice  Duyk  {Ann.  Chim.  anal.,  1906,  11, 
82—84). — The  apparatus  consists  of  a  glass  cylinder  on  a  foot.  At 
the  bottom  is  sealed  a  small  swan-neck  tube  which  serves  to  carry  off 
the  accumulating  aqueous  liquid.  After  covering  the  bottom  with 
some  water,  a  quantity  of  ether  is  introduced  reaching  to  the  neck  of 
the  side-tube.  The  solution  to  be  extracted  is  put  into  a  bulb,  and  by 
means  of  a  capillary  tube  at  the  bottom  the  liquid  runs  in  a  very  fine 
stream  into  the  ether,  and  so  parts  readily  with  the  “  saccharin  ” 
contained  in  it.  The  aqueous  liquid  which  runs  through  the  side-tube 
is  collected  and  again  poured  back  into  the  bulb.  The  extraction  is 
usually  complete  after  three  fillings.  L.  de  K. 

Estimation  of  Casein.  Henry  Y.  Arny  and  T.  M.  Pratt  {Amer. 
J.  Pharm.,  1906,  78,  121 — 128). — The  following  volumetric  method  is 
proposed  :  20  c.c.  of  A/10  ferric-alum  solution  (48T  grams  per  litre) 
are  added  to  25  c.c.  of  the  milk  at  the  ordinary  temperature.  Some 
water  is  added,  the  mixture  shaken,  then  filtered,  and  the  precipitate 
washed  until  the  washings  are  free  from  iron.  The  filtrate  is  now 
acidified  with  hydrochloric  acid,  potassium  iodide  is  added,  and  the 
liberated  iodine  titrated  with  A/10  sodium  thiosulphate  solution.  The 
quantity  of  ferric-alum  solution  required  to  precipitate  the  casein 
present  in  the  milk  is  thus  ascertained.  Results  of  experiments  are 
given  to  show  that  the  quantity  of  ferric-alum  used  is  in  direct 
proportion  to  the  casein  present,  and  that  the  other  constituents  of 
milk  have  no  influence  on  the  estimation.  The  ferric-alum  solution 
must  be  standardised  on  samples  of  milk,  the  casein  in  which  has  been 
estimated  by  other  methods.  W.  P.  S. 
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Optical  Determination  of  G-liadin  in  Flours.  Marion  (Ann. 
Chim.  anal.,  1906,  11,  134 — 135). — Ten  grams  of  flour  are  treated  with 
50  c.c.  of  alcohol  (73°  French)  and  heated  in  a  closed  tube  placed  in  a 
water-bath  at  40 — 45°  for  fifteen  minutes  with  frequent  shaking. 
After  cooling  rapidly  to  15 — 20°,  the  contents  are  emptied  into  a 
beaker  and  stirred  for  one  to  two  minutes,  with  addition  of  0‘8  gram 
of  animal  charcoal.  The  liquid  is  filtered  and  examined  in  the 
2-decimetre  tube  of  the  polariscope.  The  reading  a  (in  minutes) 
should  be  made  most  carefully,  a  x  0'0722  equals  the  percentage  of 
gliadin.  L.  de  K. 

Detection  [of  Horse  and  Foetal  Flesh  by  the  Glycogen 
Estimation.  Max  Martin  (Zeit.  Nahr.  Genussm.,  1906,  11, 

249 — 266). — As  the  glycogen  present  in  horseflesh  remains  unchanged 
for  a  long  time,  and  that  in  foetal  flesh  disappears  extremely  slowly, 
whilst  all  the  glycogen  contained  in  beef,  veal,  and  pork  is  decomposed 
in  a  few  days  after  the  animal  has  been  slaughtered,  it  is  possible  by 
means  of  a  determination  of  the  glycogen  to  detect  the  presence  of 
horse  or  foetal  flesh  in  sausages,  potted  meats,  &c.  For  this  purpose, 
Pfliiger’s  method  (Abstr.,  1903,  ii,  248)  gives  the  most  satisfactory 
results,  and  permits  the  detection  of  as  little  as  10  per  cent,  of  horse 
flesh.  Other  sources  of  glycogen,  such  as  starch,  spices,  &c.,  must, 
however,  be  taken  into  account.  In  smoked  horse  flesh,  the  glycogen 
is  destroyed  and  the  estimation  is  of  no  use.  The  unusual  stability  of 
glycogen  in  horse  flesh  may  be  related  to  the  feeble  fermentative 
properties  of  horse  blood  as  compared  with  ox  blood.  W.  P.  S. 

Composition  of  Preserved  Eggs  and  Egg  Substitutes.  Adolf 
Bevthien  and  L.  Waters  (Zeit.  Nahr.  Genussm.,  1906, 11,  272 — 274). — 
Genuine  dried  yolk  of  eggs  yields  about  55  per  cent,  of  ether  extract, 
2  6  per  cent,  of  total  phosphoric  acid,  and  l-6  per  cent,  of  lecithin- 
phosphoric  acid,  and  its  composition  agrees  generally  with  the 
published  analyses  of  this  article  of  food.  Many  substitutes,  however, 
are  on  the  market,  and  the  analyses  of  the  same  are  recorded  in  this 
paper.  One  such  article  gave  only  11 ’23  per  cent,  of  ether  extract,  and 
0'327  per  cent,  of  lecithin-phosphoric  acid,  and  apparently  consisted  of 
a  mixture  of  casein  with  about  33  per  cent,  of  dried  egg.  Two  other 
samples  examined  consisted  of  maize  meal  with  3  to  4  per  cent,  of 
yolk  of  egg  and  a  little  sodium  hydrogen  carbonate,  artificial  colouring 
matter  also  being  present.  W.  P.  S. 

Method  of  Estimating  Impurities  in  Cocoas  and  Chocolates. 
Fr£d.  Bordas  and  Touplain  (Gompt.  rend.,  1906,  142,  639 — 641). — 
Solid  impurities  in  cocoas  or  chocolates  can  be  readily  estimated  by 
mixing  the  powdered  residue  obtained  after  removing  the  fat  and  the 
substances  soluble  in  water  with  mixtures  of  carbon  tetrachloride  and 
benzene  of  varying  densities,  subjecting  the  mixture  to  centrifugal 
action,  decanting,  washing,  and  drying  the  floating  impurity,  and 
repeating  the  treatment  on  the  precipitate,  using  a  liquid  of  greater 
density.  M.  A.  W. 
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Pyroluminescence  of  Quartz.  Victor  M.  Goldschmidt  ( Chem . 
Centr.,  1906,  i,  1372  ;  from  Christiania  Vidensk.-Selsk.  ForhandL,  1906, 
No.  5,  1 — 9). — The  pyroluminescence  of  quartz  is  not  dependent  on 
colour,  odour,  or  the  nature  of  the  surrounding  medium.  It  begins  to 
be  apparent  at  150°  and  is  most  distinct  about  250°.  It  is  not  affected 
by  reducing  the  quartz  to  powder,  but  is  destroyed  by  heating  at  about 
400°.  The  luminescence  is  apparently  phosphorescence  which  is 
accelerated  by  heat,  since,  although  it  cannot  be  excited  by  sunlight, 
electric  sparks,  or  Rontgen  rays,  it  is  produced  or  regenerated  by  the 
radiation  of  radium  compounds.  The  colour  is  not  affected  by  the 
radiation  in  the  latter  case,  but  when  quartz  from  Fevor  was  exposed 
to  the  action  of  cathode  rays,  it.  became  at  first  slightly  brown 
and  fluorescent,  then  phosphoresced  for  a  short  time,  and  finally  showed 
pyroluminescence  for  a  long  time  at  320°.  The  phenomena  are  possi¬ 
bly  caused  by  the  presence  of  inorganic  impurities  such  as  sulphide  of 
copper  or  other  heavy  metals,  as  Konigsberger  has  suggested. 

E.  W.  W. 

Relation  between  Temperature  and  Depth  of  Colour  of 
Certain  Inorganic  Substances.  Paul  Rohland  {Chem.  Zeit.,  1906, 
30,  375 — 378). — Although  a  number  of  substances  exhibit  an  increase 
or  diminution  in  the  depth  of  their  colour  with  rise  or  fall  of  tem¬ 
perature,  it  is  not  possible  to  detect  any  difference  in  composition  by 
analysis.  P.  H. 

Spectrum  Analysis.  Carl  Fredenhagen  (Ann.  Physik,  1906,  [iv], 
20,  133  — 173). — The  metallic  spectra  obtained  in  the  carbon  monoxide 
flame  are  the  same  as  those  in  the  ordinary  bunsen  flame.  The  spectra 
are,  however,  quite  different  when  a  hydrogen-chlorine  flame  is  used  ; 
the  alkali  metals  and  thallium  yield  no  visible  spectrum,  whilst  the 
metals  of  the  alkaline  earths,  copper,  and  other  heavy  metals  exhibit 
characteristic  spectra. 

The  author’s  results  make  it  probable  that  the  chief  series  of 
potassium  and  sodium  lines  and  the  green  line  of  thallium  are  oxide 
spectra,  whilst  the  secondary  series  of  potassium  and  sodium  lines  and 
the  spark  lines  of  thallium  are  due  really  to  the  metals  themselves. 

J.  C.  P. 

Spectrum  of  Lanthanum.  Ernst  Wolff  (Chem.  Centr.,  1906,  i, 
324 — 325  ;  from  Zeit.  iviss.  Photograph.  Photophys.  Photochem.,  3, 
395 — 402). — The  spectra  obtained  when  two  separ  ate  preparations  of 
oxide  and  oxalate  of  lanthanum  were  introduced  into  a  carbon  arc  have 
been  found  to  be  identical.  Photographs  were  taken  by  means  of  a 
concave  Rowland  grating  of  6'6  m.  curvature  and  16,000  lines  per  inch. 
The  lines  between  2477  and  5762  are  given  in  a  table  in  the  original 
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paper  and  their  relative  intensities  indicated.  The  band  spectrum  of 
lanthanum  is  also  described.  E.  W.  W. 

Arc  Spectra  of  Neodymium  and  Praseodymium.  Max  Bertram 
(Chem.  Centr.,  1906,  i,  1321  ;  from  Zeit.  wiss.  Photograph.  Photophys. 
Photochem.,  4,  16 — 43). — The  spectra  obtained  by  introducing  prepai’a- 
tions  of  neodymium  and  praseodymium  into  an  arc  produced  between 
carbon  electrodes  by  a  current  of  6 — 8  amperes  at  220  volts  have 
been  photographed  by  means  of  a  Rowland  grating  of  6‘6  cm.  curva¬ 
ture  and  16,000  lines  per  inch.  The  spectrum  of  iron  was  photo¬ 
graphed  on  the  same  plate.  The  wave-lengths  from  the  extreme 
ultra-violet  to  the  D  line  aro  given  in  tables  in  the  original  paper. 

E.  W.  W. 

Absorption  Spectra  of  Neodymium  and  Praseodymium 
Chloride.  Wilhelm  Rech  (Chem.  Centr.,  1906,  i,  734 — 735  ;  from 
Zeit.  wiss.  Photograph.  Photophys.  Photochem.,  3,411 — 428). — Solutions 
of  the  pure  oxides  of  neodymium  and  praseodymium  in  hydrochloric 
acid  were  diluted  until  the  absorption  spectra  no  longer  showed  any 
bands;  the  solution  of  neodymium  chloride  thus  obtained  was  1/256 
normal,  and  that  of  praseodymium  chloride  1/512  normal.  The  solu¬ 
tions  were  contained  in  a  glass  tube,  20  cm.  long,  which  was  closed  by 
quartz  plates  when  the  refrangible  portion  of  the  spectrum  was 
examined.  Zii’conium  light  was  employed.  The  whole  spectrum  was 
photographed  by  means  of  two  Rowland  concave  gratings  of  1  m. 
curvature,  containing  20,000  lines  per  inch.  The  results,  which  are 
arranged  in  tables  in  the  original  paper,  are  compared  with  previous 
measurements.  E.  W.  W. 

Absorption  of  the  Vapours  of  Benzene  and  Some  of  its  De¬ 
rivatives  in  the  Ultra-violet.  L.  Grebe  (Chem.  Centr.,  1906,  i, 
341  ;  from  Zeit.  wiss.  Photograph.  Photophys.  Photochem.,  3, 
376 — 394). — The  ultra-violet  rays  produced  by  a  spark  discharge 
between  aluminium  points  immersed  in  water  were  passed  through 
the  vapour  contained  in  a  tube  at  the  ordinary  temperature  or  at 
30°.  The  vapours  of  benzene,  toluene,  ethylbenzene,  p-,  m-,  and  o- 
xylenes,  chloro-,  bromo-,  and  iodo-benzenes,  and  aniline  were  examined. 
The  lines  of  the  spectrum  of  benzene  are  regularly  arranged,  but 
only  traces  of  such  regularity  are  apparent  in  the  other  cases.  The 
spectra  of  ethylbenzene,  toluene,  chlorobenzene,  and  bromobenzene 
show  certain  relationships.  In  the  case  of  isomeric  compounds,  the 
distance  from  the  ortho-position  appears  to  increase  the  absorption, 
and  to  cause  a  displacement  towards  the  red  end.  The  absorption 
bands  of  the  liquids  are  displaced  towards  the  violet  in  the  spectra  of 
the  vapours.  E.  W.  W. 

Fluorescence  of  Glass,  Mica,  and  Quartz  caused  by 
Radiotellurium.  Heinrich  Greinacher  (Chem.  Centr.,  1906,  i, 
1395  ;  from  Physikal.  Zeit,,  7,  225 — 228). — Since  radiotellurium  is 
able  to  excite  fluorescence,  the  a-rays  of  radium  must  have  a  fluorescent 
action.  The  fluorescence  is  difficult  to  see  with  the  naked  eye,  but  is 
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rendered  evident  by  means  of  photographs.  The  fluorescence  of  glass 
lies  nearer  to  the  ultra-violet  than  that  of  mica.  E.  W.  W. 

Influence  of  Light  on  the  Crystallisation  of  Supersaturated 
Solutions.  Max  Trautz  and  Arnold  Anschutz  {Zeit.  physikal.  Chem., 
1906,55,  442 — 448). — From  the  observations  made,  no  definite  general 
conclusion  can  be  drawn.  The  effects  noticed  by  the  authors  may  have 
been  due  to  the  temperature  changes  caused  by  the  light.  J.  C.  P. 

Influence  of  Incandescent  Gas  Light  on  Certain  Pharma¬ 
ceutical  Preparations.  Necolaas  Schoorl  and  L.  M.  van  den  Berg 
{Chem.  Centr.,  1906,  i,  696;  from  Pharm.  Weekblad,  1906,  43,47 — 49). 
— The  authors  have  observed  the  effect  of  incandescent  gas  light  on  a 
number  of  substances  contained  in  white  or  brown  glass  bottles  when 
placed  at  a  distance  of  10  cm.  from  the  burner  and  kept  at  a  tempera¬ 
ture  of  about  40°  for  478  hours.  Chloroform  was  not  affected  under 
these  circumstances,  whilst  bromoform  was  decomposed  only  in  the 
white  glass  bottles,  with  the  formation  of  bromine  and  hydrogen 
bromide  ;  solid  iodoform  behaved  in  the  same  way,  but  a  5  per  cent, 
alcoholic  solution  was  turned  dark  brown  both  in  the  white  and  in  the 
brown  glass  bottles.  A  noticeable  effect  was  also  produced  even  when 
the  substances  were  placed  at  2  to  3  metres  from  the  source  of  light. 
Chloral  hydrate  also  after  some  time  gave  small  quantities  of  hydrogen 
chloride.  Resorcinol  and  pyrogallol  were  only  discoloured  where  they 
came  in  contact  with  the  glass,  the  action  in  this  case  being  no  doubt 
due  to  the  combined  action  of  the  light  and  the  alkali  of  the  glass. 

P.  H. 

Definition  of  Radioactivity.  Karl  Schaum  {Chem.  Centr.,  1906, 

1,  306 — 307  ;  from  Zeit.  wiss.  Photograph.  Photophys.  Photochem.,  3, 
409 — 410). — The  author  compares  his  definition  of  radioactivity  {ibid., 

2,  213)  with  that  of  Soddy  {Jahrb.  Radioakt.  II,  1)  and  also  points  out 

that  at  the  time  these  definitions  were  made  it  was  not  known  that  the 
a-rays  are  not  ions.  E.  W.  W. 

Radioactivity  of  Metals  and  their  Salts.  Norman  R.  Campbell 
(Proc.  Camb.  Phil.  Soc.,  1906,  13,  282 — 287). — The  paper  contains 
results  of  work  undertaken  with  the  object  of  finding  whether  the 
radioactivity  of  compounds  is  an  additive  function  of  that  of  the  con¬ 
stituents.  The  compounds  examined  were  lead,  lead  sulphate,  lead 
oxide  ;  tin,  tin  sulphide  ;  bismuth,  bismuth  oxide  ;  mercury,  mercurous 
and  mercuric  oxides.  The  author  considers  that  the  measurements 
confirm  the  theory  that  the  activity  is  an  atomic  property,  but  the 
experimental  errors  are  comparatively  so  large  that  further  work  is 
necessary,  both  to  establish  this  and  to  determine  whether  the  activity 
varies  with  the  valency  (compare  Abstr.,  1905,  ii,  296).  L.  M.  J. 

Distribution  of  Radium  in  the  Barth’s  Crust,  and  the  Earth’s 
Internal  Heat.  Robert  J.  Strutt  {Proc.  Roy.  Soc.,  1906,  A,  77, 
472 — 485.  Compare  Abstr.,  1905,  ii,  787). — With  the  object  of 
determining  the  average  distribution  of  radium  in  the  earth’s  crust, 
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samples  of  numerous  typical  igneous  rocks  were  examined  and  a  few 
experiments  were  also  made  with  meteorites.  The  results  were  fairly 
uniform  and  indicated  from  1'8  to  25  x  10~12  grams  per  c.c.  of  rock, 
granites,  as  a  rule,  containing  a  higher  proportion  than  basic  rocks.  A 
stony  meteorite  was  found  to  contain  about  the  same  proportion  of 
radium  as  terrestrial  rocks  of  corresponding  composition,  but  no 
appreciable  quantity  of  the  element  is  present  in  iron  meteorites. 

If  it  is  assumed  that  the  earth  is  in  thermal  equilibrium,  and  that 
the  whole  of  the  internal  heat  is  due  to  radium,  the  mean  proportion 
of  this  element  cannot  much  exceed  1*75  x  10-13  grams  per  c.c.,  taking 
the  observed  temperature  gradient  near  the  surface  as  the  basis  of 
calculation.  Since  the  average  amount  present  in  surface  rocks  is 
at  least  5  x  10“ 12  grams  per  c.c.,  it  follows  that  only  1/30  of  the  earth’s 
volume  can  consist  of  material  similar  to  that  on  the  surface.  If  the 
central  part  is  composed  of  material  free  from  radium,  this  gives  about 
45  miles  as  the  thickness  of  the  earth’s  crust — a  result  which  at  first 
sight  seems  surprising,  but  is  in  substantial  agreement  with  Milne’s 
recent  estimate  of  thirty  miles  (Bakerian  Lecture,  1906),  based  on  the 
velocity  of  propagation  of  earthquakes  through  the  earth’s  interior. 

From  the  data  here  given,  and  on  the  assumption  that  the  moon  is 
largely  composed  of  rock,  it  is  calculated  that  the  temperature  gradient  at 
its  surface  is  eight  times  greater  than  at  the  earth’s.  Since  gravity  is 
so  much  less  in  the  former  case,  conditions  on  the  moon  should  be 
particularly  favourable  for  the  display  of  volcanic  activity.  G.  S. 

Indirect  Proof  of  the  Presence  of  Radium  in  Carlsbad 
Hot  Springs.  Josef  Knett  ( Chem .  Centr.,  1906,  i,  400;  from 
Sitzunysber.  Akad.  Wiss.  Wien.,  113,  753 — 762). — Although  no  trace 
of  barium  is  given  in  the  analyses  of  the  Carlsbad  hot  springs,  the 
water  from  these  sources  is  found  in  course  of  time  to  deposit  radio¬ 
active  crystals  of  barium  sulphate.  This  “  radiobaryte  ”  probably 
contains  radium  sulphate,  and  is  the  only  known  radioactive  mineral 
which  is  free  from  uranium  or  thorium.  E.  W.  W. 

Action  of  Radium  and  other  Salts  on  Gelatin.  W.  A. 
Douglas  Rudge  ( Proc .  Camb.  Phil.  Soc.,  1906,  13,  258 — 259). — If  a 
radium  salt  is  sprinkled  on  some  sterilised  gelatin,  it  gives  rise  to  a 
nebulous  patch  something  like  a  fungus  or  mould,  and  appears  of 
cellular  structure  when  viewed  under  the  microscope.  Some  of  the 
“cells”  appeared  nucleated  and  some  were  dumb-bell  shape,  but  no  “cell” 
was  actually  found  to  divide.  It  was  found  that  barium  salts  give 
phenomena  which  can  scarcely  be  distinguished  from  those  caused  by 
radium,  whilst  similar  results  are  obtainable  with  lead  and  strontium 
salts.  If  a  solution  of  a  barium  or  radium  salt  is  added  to  liquefied 
gelatin,  a  precipitate  is  formed,  and  if  the  gelatin  is  then  filtered 
under  pressure  through  a  porous  tube,  it  no  longer  gives  any  of  these 
phenomena  with  radium,  but  becomes  again  active  if  a  small  quantity 
of  a  soluble  sulphate  is  added.  There  is,  therefore,  no  specific  action 
of  the  radium  on  gelatin,  the  apparent  cell  formation  being  merely 
due  to  formation  of  precipitates  of  insoluble  sulphates.  Other 
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mucilaginous  substances  yield  similar  results  if  they  contain  sul 
phates.  L.  M.  J. 

Radioactivity  of  the  Salts  of  Radium.  Bertram  B.  Boltwood 
( Amer .  J.  Sci.,  1906,  [iv],  21,  409 — 414). — The  author  has  determined 
the  ratio  of  the  activity  of  radium  when  it  contains  its  total  equilibrium 
quantity  of  emanation  and  disintegration  products  to  the  activity  when 
these  products  have  been  removed.  Three  films  of  radium-barium 
bromide  were  used,  and  the  ratios  found  were  5 '59,  5'68,  and  5’67. 
It  was  found  by  Bragg  and  Kleeman  (Abstr.,  1905,  ii,  5)  that  the 
ranges  at  atmospheric  pressure  of  the  a-particles  from  radium  and  its 
disintegration  productions  are  respectively  :  radium,  3’5  cm. ;  emana¬ 
tion,  4-23  cm.  ;  radium  A,  4‘83  cm.  ;  radium  C,  7‘06  cm.  The 
sum  of  these  numbers  is  19‘6,  that  is,  5-6  times  the  range  of  the 
a-particle  from  radium  itself,  and  from  the  coincidence  of  the  numbers 
the  author  considers  it  highly  probable  that  the  a-ray  activities  of  the 
different  products  are  proportional  to  the  ranges  of  their  a-particles. 

L.  M.  J. 

Ionisation  produced  by  a-Rays.  Howard  L.  Bronson  (Phil. 
Mag.,  1906,  [vi],  11,  806 — 812). — It  appears  that  the  a-particle  loses 
its  energy  very  rapidly  near  the  end  of  its  path  by  collision  with  the 
gas  molecules,  and  that  a  thickness  of  air  of  7‘2  cm.  is  sufficient  for 
complete  absorption.  The  author’s  experiments  further  show  that 
radium  B  does  not  give  off  a-particles,  none,  at  any  rate,  of  sufficient 
velocity  to  ionise  air.  J.  C.  P. 

Secondary  Rontgen  Radiation.  Charles  G.  Barkla  (Phil. 
Mag.,  1906,  [vi],  11,  812 — 828.  Compare  Bumstead,  this  vol.,  ii, 
141). — In  general,  the  secondary  radiations  from  light  substances  are, 
in  respect  of  absorption,  very  similar  to  the  primary  radiations  from 
which  they  are  produced,  but  the  secondary  radiations  from  heavy 
substances  are  more  easily  absorbed.  The  character  of  the  secondary 
radiation  in  the  latter  cases  does  not  depend  to  any  appreciable  extent 
on  the  intensity  of  the  primary  radiation.  When  the  absorbability  of 
the  secondary  radiation  is  plotted  against  the  atomic  weight  of  the 
element  used  as  radiator,  the  curves  obtained  show  a  rise  and  fall,  and 
are  similar  to  those  recorded  by  McClelland  in  his  experiments  on 
the  secondary  radiations  from  substances  exposed  to  /3-  and  y-radium 
rays.  J.  C.  P. 

Secondary  Radiation  from  Compounds.  III.  John  A. 
McClelland  and  F.  E.  Hackett  (Sci.  Trans.  Roy.  Dubl.  Soc.,  1906, 
[ii],  9,  27 — 36.  Compare  Abstr.,  1905,  ii,  495,  496). — Observations 
on  the  oxides,  sulphides,  and  halides  of  various  metals  indicate  that  the 
intensity  of  the  secondary  radiation  from  compounds  submitted  to  the 
action  of  the  /3-  (and  y-)  rays  of  radium  is  an  additive  atomic  property. 
The  intensity  for  any  compound  can  be  calculated  if  the  radiating 
powers  of  the  constituent  elements  are  known. 

If  the  radiating  power  of  hydrogen  is  deduced  from  the  experimental 
data  for  compounds  such  as  water,  benzene,  toluene,  and  aniline,  a 
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very  small  positive  value  is  obtained  in  some  cases,  in  others  a  small 
negative  value.  The  value  for  hydrogen  is  evidently  very  small,  and 
this  result  agrees  with  the  previous  observations,  according  to  which 
the  radiating  power  diminishes  as  the  atomic  weight  diminishes. 

The  examination  of  compounds  of  barium,  cerium,  and  didymium 
shows  that  whilst  the  radiating  power  of  these  elements  fits  in  with 
the  general  rule,  there  is  very  little  difference  between  the  separate 
values. 

From  the  close  relationship  between  the  intensity  of  the  secondary 
radiation  and  the  atomic  weight,  the  author  supposes  that  the 
^-particles  must  actually  come  from  the  atoms,  and  cannot  possibly  be 
free  electrons  immediately  previous  to  emission.  H.  M.  D. 

Spectrum  of  the  Light  of  Canal  Rays  in  Nitrogen  and 
Hydrogen.  Johannes  Stark  and  W.  Hermann  {Ghent.  Centr.,  1906, 

i,  812  ;  from  Physikal.  Zeit.,  7,  92 — 97.  Compare  this  vol.,  ii,  321). — 

The  intensity  of  the  nitrogen  lines  of  the  spectrum  of  the  canal  rays 
is  not  very  great  when  compared  with  the  first  and  second  band 
spectrum,  but  in  hydrogen  the  line  spectrum  is  more  brilliant  than  the 
oand  spectrum  ;  the  greater  the  velocity  of  the  canal  rays  the  more 
intense  the  lines.  The  effect  of  impurities,  which  readily  form  positive 
ions,  such  as  hydrogen,  mercury,  or  aluminium  (from  the  cathode),  is 
easily  seen  in  the  spectrum.  E.  W.  W. 

Moser  Rays.  N.  Piltschikow  ( Chem ,  Centr.,  1906,  i,  631 — 632  ; 
from  Physikal.  Zeit.,  1906,  7,  69-70).- — The  so-called  Moser  rays, 
which  are  emitted  from  metallic  surfaces  and  are  capable  of  passing 
through  thin  layers  of  paper,  celluloid,  gelatin,  or  aluminium,  are 
divided  by  the  author  into  three  groups  :  firstly,  the  positive  rays 
which  decompose  silver  bromide  ;  secondly,  the  negative  rays  which 
are  able  to  restore  silver  bromide  which  has  been  exposed  to  light, 
and  thirdly,  the  neutral  rays  which  have  no  effect  on  this  salt. 
Positive  rays  are  emitted  by  manganese,  aluminium,  zinc,  cadmium, 
tellurium,  selenium,  iron,  cobalt,  nickel,  silicon,  boron,  lead,  tin, 
zirconium,  platinum,  palladium,  and  colloidal  silver,  negative  rays  by 
osmium,  tantalum,  and  ?  titanium,  whilst  copper  and  brass  emit  neutral 
rays ;  the  elements  gold,  iridium,  rhodium,  ruthenium,  molybdenum, 
and  mercury  emit  practically  no  Moser  rays.  The  intensity  of  the 
radiation  increases  directly  with  the  moisture  of  the  atmosphere,  whilst 
in  a  Geissler  vacuum  the  radiation  practically  ceases.  The  radiation 
may  be  deflected  by  a  stream  of  air,  but  is  unaffected  by  electric  or 
magnetic  fields.  Both  positive  and  negative  rays  excite  secondary 
radiation.  Moser  rays  are  not  vapours,  as  the  rays  emitted  from 
platinum  are  not  absorbed  by  silver  foil  with  the  formation  of  an 
alloy.  The  rays  are  able  to  pass  through  the  skin  and  may  be  of 
therapeutic  value.  P.  H. 

Some  Properties  of  Actinium.  Andre  Dehierne  {Chem.  Centr., 
1906,  i,  326  ;  from  Physikal.  Zeit.,  7,  14 — 16.  Compare  Abstr.,  1903, 

ii,  257,  348;  1904,  ii,  223,  729  ;  1905,  ii,  623). — In  reference  to 
Godlewski’s  description  of  the  successive  products  of  actinium  (Abstr., 
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1905,  ii,  497),  priority  is  claimed  in  regard  to  several  facts.  The  author 
also  protests  against  Marckwald’s  assertion  (Abstr.,  1905,  ii,  497)  that 
actinium  is  derived  from  emanium.  Giesel’s  emanium  is  identical  with 
actinium,  and  the  name  actinium  must  be  reserved  for  the  parent 
substance.  E.  W.  W. 

Radioactivity  of  Thorium  Minerals  and  Salts.  Bertram  B. 
Boltwood  (Amer.  J.  Sci.,  1906,  [iv],  21,  415 — 426). — Various  authors 
have  claimed  to  have  found  inactive  thorium,  but  Strutt  obtained 
thorium  emanation  from  all  the  thorium-bearing  minerals  he  examined 
(compare  Abstr.,  1905,  ii,  95  ;  ibid.,  787).  Hahn  obtained  a  highly 
active  substance,  radiothorium  (Abstr.,  1905,  ii,  789),  from  thorium 
minerals,  which  he  suggests  is  a  disintegration  product  of  ordinary 
thorium,  and  is  the  active  principle ;  as  it  seems  probable  that  in  the 
natural  minerals  equilibrium  between  thorium  and  radiothorium 
would  have  been  attained,  the  author  has  determined  the  a-ray 
activity  due  to  thorium  in  various  minerals,  and  then  the  activity  per 
gram  of  thorium.  The  minerals  employed  were  thorianite,  thorite, 
orangite,  and  monazite.  The  activity  was  determined  and  the 
percentage  of  uranium  and  thorium ;  from  the  total  activity,  that  due 
to  the  uranium  present  was  subtracted  and  the  activity  per  gram  of 
thorium  then  calculated  :  the  values  so  obtained  agreed  for  the  four 
minerals,  that  is,  the  specific  radioactivity  of  thorium  is  constant.  For 
thorium  salts  obtained  from  various  sources,  this  constancy  does  not 
exist  and  the  specific  radioactivity  is  frequently  less  than  one-half 
that  of  the  natural  compound.  This,  the  author  considers,  supports 
the  suggestion  that  the  activity  is  due  to  the  presence  of  radiothorium, 
which  is  largely  removed  in  the  commercial  methods  of  preparing 
pure  thorium  salts.  It  is  pointed  out  that  although  radiothorium 
oxalate  is  insoluble  in  excess  of  ammonium  oxalate,  yet  when  ac¬ 
companied  by  thorium  it  is  readily  soluble,  and  that  such  peculiarities 
are  common  with  the  radioactive  elements.  The  disintegration  of  the 
thorium  to  radiothorium  is  probably  a  rayless  change.  L.  M.  J. 

Radioactivity  of  Thorium.  H.  M.  Dadourian  {Amer.  J.  Sci., 
1906,  [iv],  21,  427 — 432). — Experiments  were  made  to  determine  the 
ratio  of  the  activity  of  thorium  minerals  and  salts  to  the  quantity  of 
thorium  present.  The  results  are  in  entire  accord  with  those  of 
Boltwood  (preceding  abstract),  the  ratio  being  constant  for  the 
minerals,  but  lower  and  variable  for  the  salts.  As  one  of  the  salts 
prepared  three  years  previously  was  notably  deficient  in  radiothorium, 
the  rate  of  recovery  of  radiothorium  must  be  very  slow,  and  the  half 
value  period  cannot  be  less  than  two  years.  L.  M.  J. 

Relation  between  Radioactivity  and  Composition  of 
Thorium  Compounds.  Herbert  N.  McCoy  and  W.  H.  Ross 
(Amer.  J.  Sci.,  1906,  [iv],  21,  433 — 443.  Compare  preceding  abstracts). 
— A  constant  ratio  between  activity  and  the  amount  of  thorium  was 
found  for  the  thorium  minerals  examined  and  for  the  thorium  dioxide 
obtained  from  them.  Lower  values  were  obtained,  however,  for  thorium 
salts.  Experiments  made  in  order  to  obtain  inactive  thorium 
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were  not  successful.  The  authors  consider  it  clearly  proved  that  the 
activity  of  thorium  compounds  cannot  be  due  to  accidental  impurities, 
but  must  be  due  to  disintegration  products  of  thorium  itself. 

L.  M.  J. 

Absorption  of  Thorium  Emanation.  Alfred  Klaus  ( Ghem . 
Centr.,  1906,  i,  177  ;  from  Physikal.  Zeitschr .,  1905,6,820 — 825). — On 
account  of  the  rapid  decay  of  thorium  emanation,  it  is  difficult  to 
measure  its  absorption.  For  petroleum  and  water,  the  absorption 
coefficients  have  been  determined  by  measuring  the  conductivity  of 
the  air  in  a  Rutherford  vessel  with  and  without  the  absorbing  liquid. 
At  19°,  the  values  are  5-0  and  1  05  respectively.  The  ratio  of  the 
coefficients  is  much  greater  in  the  case  of  radium  emanation  (20  :  1). 

H.  M.  D. 

Some  Properties  of  the  a- Rays  from  Radiothorium.  I.  Oskar 
Hahn  {Phil.  Mag.,  1906,  [ vi ] ,  11,  793 — 805.  Compare  Hahn,  Abstr., 
1905,  ii,  432,  789;  Ramsay,  Abstr.,  1905,  ii,  789). — The  experiments 
indicate  that  two  a-ray  products  are  present  in  the  active  deposit  of 
radiothorium,  and  not  one  as  was  supposed  previously.  The  new  a-ray 
product  thus  indicated  is  named  “thorium  C,”  but  it  is  not  possible  to 
determine  which  of  the  two  sets  of  a-rays,  of  range  8-6  cm.  and  4  7  cm. 
respectively,  is  due  to  the  new  product.  The  a-rays  from  the  active 
deposit  of  thorium  are  deflected  both  by  a  magnetic  and  an  electric 
field,  and  to  about  the  same  extent  as  the  rays  from  radium  C.  The 
following  table  gives  a  list  of  the  thorium  products  so  far  as  they  are 
known : 


Product. 

Nature  of  rays  emitted. 

Time  for  product  to  be  half 
transformed. 

Thorium 

| 

Probably  rayless 

About  109  years 

1 

Radiothorium 

1 

a-rays 

1 

1 

Thorium  X 
| 

a-rays 

4  days 

1 

Emanation 

l 

a-rays 

54  seconds 

1  # 

Thorium  A 

1 

ray  less 

10 ‘6  hours 

1. 

Thorium  B 

l 

a-rays 

1  hour 

1 

Thorium  C 

a-,  /3-,  y-rays 

a  few  seconds  (?) 

J.  C.  R 


a- Particles  of  Uranium  and  Thorium.  William  H.  Bragg  {Phil. 
Mag.,  1906,  [vi],  11,  754 — 768). - — The  author  discusses  the  magnitude 
of  the  ionisation  current  due  to  a  layer  of  radioactive  material  scattered 
on  the  floor  of  an  ionisation  chamber,  and  covered  by  a  uniform  sheet 
of  metal  foil.  The  result  is  expressed  in  a  formula.  Experiments 
have  been  carried  out  showing  (1)  that  the  values  of  the  current  in 
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various  cases,  calculated  from  the  formula,  agree  very  well  with 
the  results  of  observation ;  (2)  that  the  ranges  of  the  a-particles  of 
uranium  and  thorium  are  very  nearly  equal  to  the  range  of  the 
a-particle  of  radium  ;  (3)  that  the  rate  at  which  thorium  atoms  break 
down  is  nearly  0'19  of  the  similar  rate  for  uranium.  J.  C.  P. 

Photoelectric  Behaviour  of  Anthracene.  Alfredo  Pochettino 
(Aiti  B.  Accad.  Lincei,  1906,  [v],  15,  i,  355 — 363). — Three  samples  of 
anthracene,  varying  in  colour  and  degree  of  purity,  exhibited  fluores¬ 
cence  of  different  colours  when  illuminated  by  the  light  of  the  voltaic 
arc.  The  purest  one  was  white  and  gave  a  violet  fluorescence.  The  photo¬ 
electric  effect  of  anthracene  diminishes  as  time  goes  on,  possibly  owing 
to  conversion  of  the  anthracene  into  dianthracene  (Luther  and  Weigert, 
Abstr.,  1905,  ii,  785),  but  it  recovers  its  original  value  when  the 
anthracene  is  stored  in  the  dark.  In  the  fused  state,  or  when  dis¬ 
solved  in  benzene,  anthracene  exhibits  the  same  photoelectric  effect  as 
it  does  in  the  solid  form  ;  solid  phenanthrene  has  a  greater  photo¬ 
electric  effect  than  its  solution  in  benzene.  A  magnetic  field  affects 
the  phenomenon  in  such  a  way  that,  if  the  lines  of  force  are  per¬ 
pendicular  to  the  direction  of  emission,  the  conductivity  is  diminished 
by  about  10  per  cent.  T.  H.  P. 

Electrochemical  Calculations.  Joseph  W.  Richards  ( Chem . 
Centr.,  1906,  i,  1393;  from  J!  Franklin  Inst.,  161,  131 — 142,  161  — 171). 
— The  heat  absorbed  in  chemical  work  per  equivalent  =  96,540  x  02385 
x  potential  difference.  The  thermochemical  constants  of  lithium, 
rubidium,  potassium,  &c ,  fluorine,  chlorine,  bromine,  iodine,  sulphur, 
selenium,  and  of  the  groups  OH,  SH,  Sell,  CIO,  &c.,  calculated  on  the 
assumption  that  the  hydrogen  constant  =  0,  are  given  in  tables  in  the 
original  paper.  E.  W.  W. 

Action  of  Depolarisers.  Fritz  Weigert  ( Zeit .  Elektrochem.,  1906, 
12,  377 — 382). — The  depolarisation  of  a  platinum  cathode  charged 
with  hydrogen  is  considered.  The  pressure  of  the  hydrogen,  due  to  a 
given  potential  difference,  is  obtained  from  Nernst’s  formula.  At 
potentials  smaller  than  that  required  to  liberate  hydrogen  gas,  the 
current  passing  is  due  to  the  reaction  between  hydrogen  and  the 
oxidising  agent  in  the  solution.  The  velocity  of  this  reaction  is  a 
function  of  the  pressure  of  the  hydrogen  and  of  the  concentration  of 
the  oxidising  agent  in  the  solution  in  immediate  contact  with  (he 
cathode.  If  depolarisation  is  so  rapid  that  the  depolariser  at  the 
cathode  is  used  up,  the  current  passing  is  fixed  by  the  velocity  with 
which  the  depolariser  can  diffuse  to  the  cathode.  The  theoretical 
curve  showing  the  connection  between  current  and  cathode  potential 
is  given.  By  employing  a  rotating  cathode,  the  author  has  been  able 
in  a  number  of  cases  to  obtain  experimental  curves  very  closely 
resembling  the  theoretical  one.  The  depolarisers  used  were  iodine, 
bromine,  permanganate,  iodate,  bromate,  oxygen,  dichromate,  per¬ 
sulphate,  and  hydrogen  peroxide.  T.  E. 
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Cathodic  Evaporation  of  Metals  in  Attenuated  Gases. 

Volkmar  Kohlschutter  and  Rud.  Muller  (Zeit.  Elektrochem.,  1906, 
12,  365 — 377). — The  quantity  of  metal  thrown  off  from  a  cathode  in 
an  atmosphere  of  a  gas  at  a  pressure  of  0-2  to  l-5  mm.  of  mercury  is 
shown  to  depend,  not  only  on  the  nature  of  the  metal,  but  also  on 
that  of  the  gas.  Aluminium,  iron,  copper,  platinum,  gold,  cadmium, 
and  silver  are  studied  in  atmospheres  of  hydrogen,  helium,  argon, 
nitrogen,  and  oxygen.  Aluminium  evaporates  in  argon  only,  iron 
evaporates  to  a  small,  almost  equal  extent,  in  all  the  gases  ;  the  same 
is  true  of  copper,  although  the  evaporation  is  larger.  Silver  gives  a 
large  deposit  in  argon.  Platinum  gives  relatively  small  deposits  in 
helium,  hydrogen,  and  argon,  larger  ones  in  nitrogen  and  oxygen. 
The  evaporation  of  gold,  in  the  gases,  increases  in  the  order,  helium, 
hydrogen,  nitrogen,  oxygen,  argon. 

The  pressure  of  the  gas  in  the  tube  changes  during  the  discharge. 
Three  types  of  curve  were  found.  With  aluminium,  cadmium,  and 
iron  in  hydrogen,  the  increase  of  pressure  is  proportional  to  the  time 
during  which  the  discharge  has  passed.  This  is  explained  by  electro¬ 
lysis  of  a  layer  of  hydroxide  on  the  surface  of  the  metal.  With 
oxygen  and  nitrogen  the  pressure  decreases  for  all  the  metals,  probably 
owing  to  chemical  combination  of  the  gases  and  metals.  In  the  third 
type,  the  pressure  becomes  constant  after  a  short  time,  an  equilibrium 
being  reached  it  would  seem. 

The  view  is  advanced  that  the  evaporation  is  due  to  the  formation 
of  endothermic  compounds  of  metal  and  gas  at  the  high  temperature 
reached  by  the  gas  molecules  in  the  path  of  the  discharge  ;  at  lower 
temperatures  these  compounds  decompose,  depositing  the  metals  on  the 
glass  walls  of  the  tube.  T.  E. 

Conductivity  of  Fused  Salts.  Kurt  Arndt  (Zeit.  Elehtrochem., 
1906,  12,  337 — 342). — The  pure  salts  were  fused  in  a  porcelain  U-tube, 
heated  in  an  electrical  resistance  furnace,  and  the  electrical  conductivity 
measured  by  means  of  an  alternating  current  and  telephone.  The 
porcelain  was  not  attacked  appreciably  by  the  fused  salts,  with  the 
exception  of  sodium  carbonate  and,  to  a  much  smaller  extent,  potass¬ 
ium  carbonate.  The  conductivity  in  reciprocal  ohms  for  a  cube  of 
1  cm.  is  expressed  by  the  formula  K  =  o[l  +  b(t  -  900°)  —  c(l  —  900°)2]. 
The  values  of  the  constants  are 


a. 

b  x  104. 

c  x  106. 

Potassium  chloride  . 

2-38 

8-4 

0 

Sodium  chloride  . 

3-66 

8-7 

0 

Calcium  chloride . 

2-32 

15-1 

0-9 

Strontium  chloride  . 

1-98 

16-7 

1-0 

Barium  chloride  . 

1-71 

19-2 

2-0 

Sodium  sulphate  . 

2-23 

12-2 

0 

Potassium  carbonate  . 

1-95 

19  9 

0 

Potassium  sulphate  . 

1-44 

14-0 

0 

The  numbers  for  potassium  sulphate  are  uncertain,  as  measurements 
were  only  made  over  a  small  interval  of  temperature.  The  conductivity 
of  sodium  carbonate  was  measured  between  865°  and  885°,  and  the 
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values  given  are  2-92  at  850°  and  3*10  at  900°.  The  conductivities  of 
sodium  and  potassium  chlorides  may  be  expressed  very  exactly  by  the 
formulae  0-0031277  and  0'002037’ respectively  (T  being  the  absolute 
temperature).  This  is  not  the  case  with  the  salts  containing  bivalent 
ions.  The  melting  points  of  the  salts  used  were  found  to  be :  potass¬ 
ium  chloride  775°,  sodium  chloride  805°,  calcium  chloride  774°,  stron¬ 
tium  chloride  873°,  barium  chloride  950°,  sodium  sulphate  883°, 
potassium  carbonate  900°. 

The  melting  point  of  sodium  carbonate  was  taken  as  852°,  and  this 
point  was  used  in  standardising  the  thermo-element  used.  T.  E. 

Conductivity  of  Ammonium  Sulphate  in  Mixtures  of  Sul¬ 
phuric  Acid  and  Water.  G.  Boizard  ( Compt .  rend,.,  1906,  142, 
1082—1084). — When  ammonium  sulphate  is  dissolved  in  mixtures  of 
sulphuric  acid  and  watei’,  solutions  are  obtained  which  may  have  a 
greater  or  smaller  conductivity  than  the  solvent.  The  magnitude  of 
the  difference  between  the  two  conductivities  is  dependent  both  on  the 
concentration  of  the  sulphate  and  on  the  temperature.  Tables  of 
results  illustrating  this  are  given  in  the  original.  Similar  effects  are 
produced  generally  (1)  by  the  solution  of  sulphates,  acid  sulphates, 
mineral  or  organic  acids  and  their  alkali  salts  in  mixtures  of  sulphuric 
acid  and  water,  and  (2)  by  the  solution  of  nitric  or  phosphoric  acid  in 
water.  On  the  other  hand,  solutions  of  various  salts  in  mixtures  of 
acetic  or  formic  acid  with  water  are  invariably  better  conductors  than 
the  mixtures  alone.  T.  A.  H. 

Compounds  of  Dimethylpyrone  with  Trichloroacetic  Acid. 
Electrical  Conductivity  of  Solutions  in  Ethyl  Bromide,  Chloro¬ 
form,  and  Benzene.  Wladimir  A.  Plotnikoff  (Ber.,  1906,  39, 
1794 — 1804.  Compare  Abstr.,  1905,  i,  77  ;  ii,  433  ;  this  vol.,  ii,  144). 
— The  conductivities  of  the  normal  and  the  acid  salts  are  tabulated, 
and  also  plotted  graphically  ;  the  former  salt  has  the  smaller  conduc¬ 
tivity.  The  conductivity  of  the  salts  at  great  dilutions  is  very  small, 
since  they  decompose  into  trichloroacetic  acid  and  dimethylpyrone, 
which  are  practically  non-electrolytes  in  these  solvents. 

When  the  solution  in  ethyl  bromide  contains  54-4  per  cent,  of  tri¬ 
chloroacetic  acid,  16 ‘2  per  cent,  of  dimethylpyrone,  and  29 -4  per  cent, 
of  the  solvent  (corresponding  with  the  formula 

5CCl3-C02H,2C7H802,4C2H5Br), 

the  whole  liquid  solidifies  to  a  crystalline  mass  ;  a  similar  result  occurs 
in  benzene. 

The  constitutions  of  the  salts  are  discussed,  and  are  shown  to  be 
most  in  harmony  with  Werner’s  theory,  assuming  the  co-ordination 
number  of  oxygen  to  be  six. 

Contrary  to  statements  in  the  literature,  hydrocarbons  and  their 
halogen-substituted  derivatives  are  proved  to  have  an  ionising-ca parity 
(compare  also  Abstr.,  1902,  ii,  639).  C.  S. 

The  Kinetic  Theory  of  the  Electron  as  the  Basis  of  the 
Electron  Theory  of  Radiation.  Thomas  Tommasina  (Chem.  Centr ., 
1906,  i,  631  j  from  Physikal.  Zeit.,  1906,  7,  56 — 62). — The  paper  con- 
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tains  a  summary  of  the  author’s  speculative  views  on  the  above 
subject.  P.  H. 


Velocities  of  the  Ions  of  Alkali  Salt  Vapours  at  High 
Temperatures.  Harold  A.  Wilson  (Phil.  Mag.,  1906,  [vi],  11, 
790—793.  Compare  Abstr.,  1899,  ii,  722;  1901,  ii,  490).— A  short 
resume  of  previous  work,  and  a  criticism  of  Moreau’s  results  (Abstr., 
1903,  ii,  125,  196).  J.  C.  P. 


Combination  of  a  Solvent  with  the  Ions.  J.  Livingston  R. 
Morgan  and  Clarence  W.  Kanolt  (J.  Amer.  Chem.  Soc. ,  1906,  28, 
572 — 588). — Electrolytic  experiments  have  been  made  with  solutions 
of  silver  nitrate  in  a  mixture  of  ethyl  alcohol  and  water,  with  a 
mixture  of  silver  and  calcium  nitrates  in  ethyl  alcohol  and  water, 
and  with  silver  nitrate  in  a  mixture  of  pyridine  and  water.  The 
apparatus  used  in  these  experiments  is  described  with  the  aid  of  a 
diagram.  A  platinum  cathode  and  a  silver  anode  were  employed. 
After  electrolysis,  the  solution  at  each  electrode  was  analysed,  and 
the  following  results  were  obtained. 

In  the  electrolysis  of  solution  of  silver  nitrate  in  a  mixture  of  ethyl 
alcohol  and  water,  water  migrates  with  the  silver  ion,  but  apparently 
not  more  than  1  mol.  with  each.  Lobry  de  Bruyn  (Abstr.,  1903,  ii, 
628)  has  described  similar  experiments  with  silver  nitrate  dissolved 
in  mixtures  of  methyl  alcohol  and  water,  from  which  he  drew  the 
conclusion  that  no  hydration  of  the  ions  occurred.  It  is  pointed  out, 
however,  that  if  he  had  made  corrections  for  the  change  in  volume 
due  to  the  change  in  the  amount  of  silver  nitrate  in  the  solution, 
his  results  would  have  indicated  a  slight  hydration  of  the  silver  ions. 
The  changes  in  the  composition  of  the  solvent  in  the  electrolysis  of  a 
mixture  of  silver  and  calcium  nitrates  in  ethyl  alcohol  and  water  are 
probably  due  to  the  hydration  of  the  silver  ions  only ;  the  possible 
hydration  of  the  calcium  ions,  however,  is  not  excluded.  When  a 
solution  of  silver  nitrate  iu  a  mixture  of  pyridine  and  water  is  sub¬ 
mitted  to  electrolysis,  a  large  proportion  of  the  pyridine  combines  with 
the  silver  ions.  E.  G. 


Relation  between  the  Velocity  and  the  Volume  of  the  Ions 
of  certain  Organic  Acids  and  Bases.  T.  H.  Laby  and  George  A. 
Carse  ( Proc .  Gamb.  Phil.  Soc.,  1906,  13,  288 — 295). — The  authors 
compare  the  velocity  of  the  ion  for  constant  potential  gradient  (in 
centimetres  per  second,  per  volt,  per  centimetre)  with  the  cube  root  of 
the  ion  volume.  The  latter  is  obtained  by  subtracting  Kopp’s  value 
for  the  atomic  volume  of  hydrogen  from  the  molecular  volume  of  the 
acid  or  amine.  They  find  that  the  product,  velocity  x  \f  volume  is 
constant  for  the  same  series  of  compounds,  so  that  the  velocity  is 
proportional  to  the  linear  dimensions  of  the  group,  a  result  similar  to 
that  which  obtains  iu  the  case  of  motion  of  small  spheres  in  a  viscous 
liquid.  L.  M.  J. 
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Influence  of  Very  Strong  Electromagnetic- Fields  on  the 
Spark  Spectra  of  (1)  Vanadium,  and  (2)  Platinum  and  Iridium. 

John  E.  Purvis  (Trans.  Camb.  Phil.  Soc.,  1906,  20,  193 — 214. 
Compare  Proc.,  1905,  21,  241). — The  paper  describes  the  effect  on  a  large 
number  of  the  spectral  lines  of  vanadium,  and  of  the  stronger  lines 
of  platinum  and  vanadium,  and  the  values  of  dX/X2  are  given  for  the 
constituents  of  the  separated  lines. 

The  values  of  dX/X2  for  many  lines  are  essentially  the  same,  and 
the  method  may  therefore  be  regarded  as  a  means  of  correlating  and 
classifying  into  groups  with  the  same  general  properties  the  spectral 
lines  of  elements  apart  from  the  alkali  metals  and  the  metals  of  the 
alkaline  earths.  Among  the  strong  lines  of  platinum  and  iridium 
which  were  photographed,  there  are  several  which  have  the  same  value 
of  dX/X 2  for  the  constituents,  and  the  general  appearances  both  of  the 
constituents  and  the  normal  lines  are  in  these  cases  essentially  the 
same.  In  some  instances,  the  values  of  dX/X2  for  the  several  con¬ 
stituents  of  the  same  line  seem  to  be  simple  multiples  of  each  other. 
Further,  the  value  of  dXjX2  for  the  constituents  of  some  lines  is  a 
multiple  of  the  value  for  the  constituents  of  other  lines.  J.  C.  P. 

The  Correlation  between  the  Variations  of  the  Absorption 
Bands  of  a  Crystal  in  a  Magnetic  Field  and  the  Magnetic 
Rotatory  Polarisation.  Je^n  Becquerel  ( Compt .  rend.,  1906, 
142,  1144 — 1146.  Compare  this  vol.,  ii,  317). — The  phenomena 
of  magnetic  rotatory  polarisation  in  crystals  are  intimately  connected 
with  the  variations  of  the  absorption  bands  in  a  magnetic  Held. 
When  a  ray  of  plane  polarised  white  light  falls  on  a  section 
of  xenotime  cut  normal  to  the  axis  and  a  magnet  c  field  is 
produced  parallel  to  the  incident  ray  and  to  the  axis  of  the  crystal, 
the  ordinary  absorption  bands  change  in  intensity,  the  bands  corre¬ 
sponding  with  the  negative  electrons  increase  in  intensity  and  become 
narrower,  whilst  those  corresponding  with  the  positive  electrons 
diminish  in  intensity  and  expand.  M.  A.  W. 

Susceptibility  of  Iron  in  Colloidal  Solution.  E.  F.  Burton 
and  P.  Phillips  (Proc.  Camb.  Phil.  Soc.,  1906,  13,  260 — 268). — The 
experiments  of  Townsend  on  the  susceptibility  of  aqueous  solutions  of 
iron  salts  (Phil.  Trans.,  1896,  533)  indicate  that,  as  tar  as  its  magnetic 
properties  are  concerned,  iron  exists  in  four  different  states  :  (1)  pure 
iron,  (2)  ferric  iron  in  salts,  (3)  ferrous  iron  in  salts,  and  (4)  the  acid 
radicle  of  salts.  As  iron  is  also  obtained  in  colloidal  solution,  the 
authors  have  extended  Townsend’s  work  by  examining  the  magnetic 
properties  of  a  colloidal  solution  of  iron  in  methyl  alcohol,  prepared  by 
sparking  between  two  soft  iron  electrodes  beneath  the  surface  of  pure 
cooled  methyl  alcohol.  It  was  found  that  the  susceptibility  of  the 
colloidal  iron  is  about  thirteen  times  that  of  ferric.  The  magnetic 
force  was,  however,  considerably  less  than  that  calculated  on  the 
supposition  that  the  particles  consisted  of  pure  iron,  so  that  either  the 
iron  was  in  a  state  different  from  that  of  iron  in  other  forms  of  com¬ 
bination  or  each  particle  consisted  of  a  core  of  iron  surrounded  by  a 
layer  of  compound,  perhaps  hydroxide.  L.  M.  J. 
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Course  of  Melting-point  Curves  for  Solid  Solutions  (or  Iso- 
morphous  Mixtures)  in  a  Special  Case.  Johannes  J.  van  Laar 
( Zeit .  physikal.  Chem.,  1906,  55,  435 — 441). — la  connection  with  a 
point  raised  by  Day  and  Allen  (this  vol.,  ii,  177),  the  author  investi¬ 
gates  theoretically  the  conditions  which  must  be  fulfilled  in  order 
that  the  solidus  and  liquidus  curves  should  approximate  very  closely  to 
each  other  and  to  a  straight  line.  The  conclusion  reached  is  that 
gJ2\  =  g2/T2  approximately,  and  that  gJT^  and  (Tx  -  T2)JT1  are  both 
small ;  in  which  expressions  g1  and  g2  are  the  latent  heats  of  fusion, 
2\  and  7'2  are  the  melting  points,  of  the  two  constituents.  J.  C.  P. 

Abnormal  Changes  of  Melting  Point.  Paul  Rohland  [Chem. 
Centr.,  1906,  i,  1401  ;  from  Techn.  Mitt.  Bayr.  Gewerbemus.  Nurnberg, 
1906,  301 — 302). — Pure  aluminium  melts  more  readily  than  the 
impure  metal,  and  the  change  to  the  liquid  condition  does  not  take 
place  suddenly,  an  intermediate  mixture  of  solid  and  liquid  being 
formed.  The  rise  of  the  melting  point  may  be  due  to  the  presence  of 
compounds  of  aluminium  with  silicon,  iron,  lead,  or  copper,  which  have 
higher  melting  points  and  cause  the  mass  to  sinter,  or  to  the  action  of 
the  metal  itself  on  air  or  indifferent  gases.  Aluminium  oxide  raises 
the  melting  point  of  pure  kaolin.  The  addition  of  10  per  cent,  or  less 
of  magnesium  oxide,  calcium  oxide,  potassium  oxide,  or  ferric  oxide  to 
silicic  acid  does  not  affect  the  melting  point  at  a  temperature  of  about 
1500°,  but  if  a  small  quantity  of  aluminium  oxide  is  present,  the 
oxides  produce  a  normal  depression.  E.  W.  W. 

Variation  of  Temperature  of  Fusion  with  Pressure  ;  Relation¬ 
ship  between  Absolute  Temperature  of  Fusion  and  Pressure. 
D.  Negreanu  (Chem.  Centr.,  1906,  i,  116;  from  Bull.  Soc.  Sci. 
Bucarest,  1905,  14,  457 — 471). — From  the  published  data  on  the 
influence  of  pressure  on  the  melting  points  of  different  substances,  the 
author  concludes  that  the  ratio  of  the  absolute  temperature  of  fusion 
for  two  different  pressures  is  constant  and  independent  of  the  nature  of 
the  substance.  This  empirical  relationship  is  also  deduced  theoretically 
from  thermodynamic  considerations.  H.  M.  D. 

Formulae  for  the  Vapour  Pressure  of  Water,  Ice,  and  Dilute 
Sulphuric  Acid  at  Low  Temperatures.  Karl  Scheel  (Chem. 
Centr.,  1906,  i,  174;  from  Physikal.  Zeit.,  1905,6,867 — 868). — The 
formula  deduced  by  Hertz  for  the  vapour  pressure  of  mercury  is 
applied  to  water,  the  vapour  pressure  of  which  is  given  by  logp  = 
23’58682  -  51og T -  2933'4 5(T.  The  vapour  pressure  of  ice  is  similarly 
given  by  logp=  11'4796  -  Q’ilogT-  2687'4/T’.  The  agreement  with 
experimental  data  is  very  good.  Similar  formulae  represent  the  partial 
pressure  of  water  vapour  over  dilute  sulphuric  acid  solution  in  a  satis¬ 
factory  manner.  H.  M.  D. 

Vapour  Pressure  of  a  Pure  Liquid  at  Constant  Tempera¬ 
ture.  Sydney  Young  (Sci.  Proc.  Roy.  Dubl.  Soc.,  1906,  [ii],  11, 
89 — 104). — The  sources  of  error  which  must  be  taken  into  account  in 
an  exact  determination  of  the  connection  between  the  vapour  pressure 
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of  a  liquid  and  the  relative  volumes  of  the  liquid  and  vapour  phases 
are  discussed.  The  author’s  measurements  of  a  large  number  of 
different  substances  indicate  that  the  vapour  pressure  is  independent 
of  this  volume  ratio.  The  variability  of  the  vapour  pressure  during 
evaporation  or  condensation  at  moderate  temperatures  must  be  taken 
as  a  proof  that  the  liquid  contains  air  or  other  impurity.  A  small 
amount  of  decomposition  was  found  by  the  author  to  be  the  cause  of 
variability  of  the  vapour  pressure  in  the  case  of  several  liquids 
examined.  In  such  cases,  the  variability  increases  rapidly  with  the 
temperature.  In  the  case  of  the  hydrocarbons,  about  the  stability  of 
which  there  can  be  no  question,  the  mean  percentage  difference  between 
the  observed  pressures  corresponding  with  the  lowest  and  highest 
volume  ratios  ( Vnq./Vvap.)  was  only  (POOl.  H.  M.  D. 

Elementary  Proof  of  the  Relation  between  the  Vapour 
Pressures  and  the  Composition  of  a  Binary  Mixture.  Gilbert  N. 
Lewis  ( J .  Amer.  Chem.  Soe.,  1906,  28,  569 — 572). — When  a  change 
is  made  in  the  composition  of  a  mixture  of  two  liquids,  both  partial 
vapour  pressures  are  changed.  Duhem  (Compt.  rend.,  1887,  102, 
1449)  has  shown  that  as  one  partial  pressure  decreases,  the  other 
increases  in  accordance  with  the  equation  N(dpjp)  +  N\dp  jp)  =  0, 
where  p  and  p  are  the  respective  partial  vapour  pressures  from  a 
mixture  containing  N  gram-mols.  of  one  substance  and  JV  gram-mols. 
of  the  other,  and  dp  and  dp  are  the  changes  in  p  and  p  accompanying 
a  slight  change  in  composition. 

A  simple  thermodynamical  proof  of  this  law  is  given,  and  it  is  also 
shown  that  for  a  mixture  of  more  than  two  constituents,  JY(dp/p)  + 
N'(dp  jp  )  +  N"{dp" jp”)  +  .  .  .  =  0.  The  equations  are  true  only  when 
the  vapours  behave  like  perfect  gases,  but  as  this  condition  is  never 
exactly  fulfilled,  the  equations  can  only  be  regarded  as  approximate. 

E.  G. 

Hydrometer  with  a  Centigram  Scale.  H.  Rebenstorff 
(Chem.  Zeit.,  1906,  30,  569 — 570). — A  modified  form  of  Nicholson’s 
hydrometer,  which  can  be  used  for  rapidly  weighing  small  quantities. 

P.  H. 

Orthobasic  Densities  of  Acetonitrile  and  Propionitrile  to 
the  Critical  Point.  C.  Ter-Gazarian  (J.  Chim.  phys.,  1906,  4, 
140 — 169). — The  author  has  determined  the  densities  of  liquid  and 
saturated  vapour  at  temperatures  varying  from  212°  to  271°  in  the 
case  of  acetonitrile,  and  from  211°  to  289°  in  the  case  of  propionitrile. 
The  method  of  working,  a  modification  of  Young’s  method,  is  fully 
described,  as  well  as  the  various  tests  for  purity,  &c.  The  results  give 
perfectly  linear  values  for  the  mean  density,  and  by  extrapolation  of 
the  line  and  curve  the  values  for  critical  temperature  and  density 
are  found  to  be  274‘7°,  0'2371,  and  291 ’2°,  0’2401  respectively.  The 
ratios  of  critical  to  theoretical  density  are  found  to  be  5 ‘45 3  and 
4'897,  high  values  which  indicate  considerable  polymerisation.  The 
molecular  refraction  and  capillarity  also  indicate  association,  but  the 
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liquids  obey  Trouton’s  law,  and  the  question  of  polymerisation  is 
briefly  discussed.  L.  M.  J. 

Heterogeneous  Equilibrium  under  Variable  Pressures.  E. 

Briner  (Compt.  rend.,  1906,  142,  1214 — 1216). — The  effect  of  varia¬ 
tions  of  pressure  on  the  equilibrium  of  a  system  consisting  of  two 
gaseous  and  one  solid  or  liquid  phase  has  been  studied  by  enclosing  the 
gases  in  a  graduated  tube  surrounded  by  a  vapour  jacket  of  constant 
temperature,  and  communicating  by  means  of  a  tap  with  a  reservoir 
of  mercury,  which,  in  its  turn,  communicates  with  a  cylinder  of  liquid 
carbon  dioxide.  If  px  and  p 2  represent  the  partial  pressures  of  the 
two  gases  A  and  B,  which  form  the  solid  compound  AnBm,  the  dis¬ 
sociation  pressure  of  which  is  represented  by  n,  then  for  a  constant 
temperature  pnx  pm2  =  K  ;  px  =  mrj(n  +  m)  ;  p.2  =  m-ir/(n  +  m)  ;  K  = 
(nnmrnT7n  +  m)/(n  +  m)'l+in,  and  from  these  relations,  together  with  the 
relation  (dlogK)ldT  =  —  q/(RT2),  the  values  of  ir  and  the  heat  q 
developed  can  be  calculated  (compare  Isambert,  Abstr.,  1883, 
646,  727).  M.  A.  W. 

Equilibrium  in  the  System  Ammonium  Sulphate,  Lithium 
Sulphate,  and  Water.  Frans  A.  H.  Schreinemakers  and  D.  H. 
Cocheret  ( Chem .  Centr.,  1906,  i,  217  ;  from  Ghem.  Weekblad,  1905,  2, 
771 — 778). — The  relationships  between  the  double  salt,  LiNH4S04, 
its  component  salts,  and  water  are  described.  The  solubility  of  the 
double  salt  is  nearly  independent  of  the  temperature  :  at  -  10°,  35 ’25, 
and  at  70°  36T8  per  cent.,  of  the  double  salt  is  contained  in  the  satu¬ 
rated  solution.  At  30°,  the  solution  saturated  with  double  salt  and 
ammonium  sulphate  contains  39 ‘46  per  cent,  of  ammonium  sulphate  and 
6*50  per  cent,  of  lithium  sulphate;  the  solution  saturated  with  double 
salt  and  lithium  sulphate,  12*43  and  21*86  percent,  respectively.  The 
cryohydratic  temperature  of  the  double  salt  is  —  20*7°.  When  lithium 
sulphate,  Li2S04,H20,  is  added  to  a  saturated  ammonium  sulphate 
solution,  successive  separation  of  the  following  salts  takes  place : 
ammonium  sulphate,  ammonium  sulphate  and  double  salt,  double  salt, 
double  salt  and  anhydrous  lithium  sulphate,  anhydrous  lithium 
sulphate,  anhydrous  lithium  sulphate  and  the  monohydrate. 

H.  M.  D. 

Kinetics  of  Successive  Reactions.  Felix  Kaufler  (Zeit. 
physikal.  Chem.,  1906,  55,  502 — 510). — In  the  course  of  a  study  of 
the  hydrolysis  by  potassium  hydroxide  of  the  nitriles  of  the  naph- 
thalenedicarboxylic  acids,  the  author  has  deduced  formulae  representing 
the  course  of  the  change  and  involving  the  velocities  at  which  the  two 
nitrile  groups  are  successively  removed.  The  equations  may  be  solved 
by  an  approximation  method,  and  it  is  then  found  that  the  formulae 
represent  with  considerable  accuracy  the  course  of  the  hydrolysis,  the 
latter  being  experimentally  followed  by  the  determination  of  the 
liberated  ammonia.  It  is  found  that  the  velocity  of  the  first  reaction 
is  considerably  greater  than  that  of  the  second.  The  experiments 
were  carried  out  in  amyl  alcohol  solution  at  121°  and  126°.  J.  C.  P. 
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A  Method  of  following  the  Course  of  Certain  Chemical 
Actions,  and  a  Period  of  Induction  in  the  Action  of  Excess  of 
Water  on  Monochloroacetic  Acid.  P.  V.  Bevan  ( Proc .  Garnb. 
Phil.  Soc.,  1906,  13,  269 — 281). — The  paper  contains  an  account  of 
experiments  on  the  velocity  of  reaction  of  excess  of  water  on  monochloro¬ 
acetic  acid,  a  unimolecular  reaction.  The  method  employed  was  the 
determination  of  the  conductivity,  instead  of  the  acidimetric  method 
which  has  been  previously  employed,  and  the  results  show  the 
suitability  of  the  method  for  such  problems.  It  was  found  that  at  the 
commencement  of  the  reaction  there  is  a  period  of  induction  during 
which  the  action  has  not  reached  its  normal  velocity.  The  occurrence 
of  this  period  of  induction  indicates  that  the  reaction  must  not  be 
regarded  as  a  simple  unimolecular  reaction,  and  is  explained  if  it  is 
considered  that  the  first  stage  of  the  action  is  the  association  of  water 
and  monochloroacetic  acid  to  form  an  unstable  compound  which 
breaks  down  into  glycollic  and  hydrochloric  acids.  L.  M.  J. 

Formation  of  Acid  Salts  in  Alkaline  Solution.  Alfred 
Beneath  ( J .  pr .  Chem.,  1906,  [ii],  73,  390 — 392). — Whilst  in  aqueous 
solution  the  neutralisation  of  a  polybasic  acid  by  an  alkali  hydroxide 
takes  place  immediately,  in  alcoholic  solution,  in  consequence  of  the 
diminished  ionic  dissociation,  the  stages  in  the  neutralisation  are 
differentiated  sufficiently  to  allow  often  of  the  isolation  of  inter¬ 
mediate  acid  salts.  The  action  of  1  mol.  of  an  alkali  ethoxide  on 
tartaric  acid  in  alcoholic  solution  leads  to  the  formation  of  the 
gelatinous  acid  salt,  which  gradually  becomes  crystalline,  but  an 
excess  of  the  alkali  ethoxide  leads  to  the  formation  of  a  mixture  of  the 
acid  and  normal  tartrates,  the  complete  conversion  of  the  acid  into 
the  normal  salt  taking  place  only  on  prolonged  contact  of  the  pre¬ 
cipitate  with  the  alkaline  alcoholic  solution.  AVhen  1  gram  of  sodium 
and  3'3  grams  of  tartaric  acid  dissolved  in  equal  volumes  of  alcohol 
are  stirred  together  for  five  minutes,  the  proportion  of  the  acid  salt  in 
the  precipitate  is  greatest  (76  per  cent.)  when  concentrated  (40  c.c.), 
least  (19  per  cent.)  when  dilute  solutions  (100  c.c.)  are  used  at  low 
temperatures  (0 — 10°) ;  variations  in  the  dilution  (40 — 100  c.c.)  have 
little  influence  on  the  composition  of  the  precipitate  (50  5 — 49  per 
cent,  of  the  acid  salt)  at  100°.  The  c.c.  given  are  the  total  volumes 
of  alcohol  in  the  mixtures.  Low  temperatures  and  high  dilutions  are 
favourable  to  the  prolonged  existence  of  the  gelatinous  form  of  the 
acid  salt,  which  reacts  with  the  excess  of  alkali  ethoxide  more  readily 
than  does  the  crystalline  form. 

Similar  results  were  obtained  with  sulphuric  and  phosphoric  acids, 
but  in  consequence  of  the  great  reactivity  of  sodium  hydrogen 
sulphate  in  alcoholic  solution,  the  complete  neutralisation  of  sulphuric 
acid  takes  place  more  rapidly.  G.  Y. 

Autocatalysis  and  Decomposition  in  a  Photochemical  Sys¬ 
tem.  Bela  Szilard  (Gompt.  rend.,  1906,  142,  1212 — 1214.  Compare 
Stubenrauch,  Abstr.,  1899,  i,  398  ;  Bougault,  Abstr.,  1899,  i,  1; 
Kremers  and  Koske,  Abstr.,  1899,  i,  397  ;  Schuyten,  Abstr.,  1901, 
i,  3 ;  Hardy  and  Willcock,  Abstr.,  1903,  ii,  622  ;  van  Aubel,  Abstr., 
VOL.  xc.  ii.  29 
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1906,  i,  1). — The  decomposition  of  iodoform  in  chloroform,  ether, 
alcohol,  or  carbon  disulphide  solution  in  the  presence  of  oxygen  is  an 
autocatalytic  reaction,  the  velocity  of  which  is  represented  by  the 
relation  q  —  [Q  —  a)~ 1  =  1  -  e~ht,  where  q  is  the  quantity  of  iodine 
liberated  in  time  t  (in  days),  Q  is  the  amount  of  iodine  (as  CTII3)  in 
milligrams  in  one  cubic  centimetre  of  the  solution  ;  Q  -  a  the  limit  of 
decomposition  of  the  system,  and  b  a  constant  which  is  a  function  of 
the  temperature,  the  concentration,  and  the  purity  of  the  materials 
employed. 

The  action  of  light  in  promoting  the  decomposition  of  iodoform 
solutions  is  also  represented  by  a  similar  logarithmic  curve. 

M.  A.  W. 

Anticatalytic  Action  of  Water.  Georg  Bredig  and  W. 
Fraenkel  ( Ber 1906,  39,  1756 — 1760.  Compare  Abstr.,  1905,  ii, 
692  ;  Goldschmidt  and  Sunde,  this  vol.,  ii,  219). — The  velocity  con¬ 
stant  of  the  reaction  N2ICH*C0.2Et  +  EtOH  =  0Et*CH2*C02Et  +  N2, 
with  picric  acid  as  catalyst,  is  influenced  by  traces  of  water,  0T8  per 
cent,  lowering  it  by  about  22  per  cent,  under  the  conditions  quoted  by 
the  authors.  In  any  one  experiment,  the  velocity  constant  diminishes 
with  time  owing  to  a  secondary  action  between  the  picric  acid  and  the 
ethyl  diazo-acetate  (Curtius,  J.  pr.  Chem.,  1888,  [ii],  38,  396).  The 
velocity  constant  in  alcoholic  solution  is  not  proportional  to  the  concen¬ 
tration  of  the  picric  acid. 

[With  David  M.  Lichty.] — The  retarding  influence  of  water  on  the 
decomposition  of  oxalic  acid  by  sulphuric  acid  has  been  examined. 
The  presence  of  0’05  per  cent,  of  water  in  about  100  per  cent,  sul¬ 
phuric  acid  increases  the  time  required  for  a  given  amount  of  decompo¬ 
sition  from  fifty  minutes  to  three  hours.  With  sulphuric  acid  contain- 
ing  1  per  cent,  of  sulphur  trioxide,  the  reaction  at  0°  is  too  rapid  for 
measurement ;  with  1  per  cent,  of  water,  the  system  must  be  heated  at 
50°  for  one  hour  before  a  measurable  reaction  takes  place. 

In  conclusion,  Bredig  denies  that  he  regards  hydrogen  cyanide  as  an 
invariable  anti-catalyst  (compare  Loevenhart,  this  vol.,  ii,  153). 

C.  S. 

Catalysis  and  Electromotive  Force.  I.  Aldo  Bringhenti 
(Gazzetta,  1906,  36,  i,  187 — 215). — The  catalytic  power  of  platinum  is 
exercised  on  solutions  of  sodium  methoxide,  ethoxide,  and  w-propoxide 
in  the  corresponding  alcohols  and  on  the  latter  themselves  in  solutions 
which  are  rendered  alkaline  with  sodium  hydroxide,  and  which  pro¬ 
bably  contain  a  certain  amount  of  alkoxide.  The  products  formed  are 
evidently  acid  in  nature,  since  they  alter  the  alkalinity  of  the  solutions, 
thus  rendering  it  possible  to  follow  the  course  of  the  catalysis.  It  is 
quite  possible  that,  under  these  conditions,  the  alcohols  undergo  com¬ 
plete  transformation  into  the  corresponding  acids,  methyl  alcohol 
giving  formates,  and  so  on.  The  catalysing  action  of  the  platinum 
depends  on  the  quantity  of  the  catalyst  and  on  the  concentration  of  the 
alkoxide.  No  exact  proportionality  exists  between  these  magnitudes, 
but  the  catalysis  diminishes  with  the  concentration  of  the  catalyst  as 
well  as  with  that  of  the  alkoxide.  The  amount  of  catalytic  action  falls 
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considerably  on  passing  from  sodium  methoxide  to  ethoxide,  and,  to  a 
less  extent,  in  passing  from  the  ethoxide  to  the  propoxide.  Methyl- 
alcoholic  solutions  of  sodium  hydroxide  also  undergo  catalysis  by  means 
of  platinum,  although  in  a  much  less  degree  than  the  alkoxides. 
Platinum  black,  prepared  by  the  method  given  by  Loew  (Abstr.,  1890, 
453),  exerts  a  much  greater  catalytic  action  than  platinum  obtained  by 
reduction  with  zinc,  probably  owing,  firstly,  to  it  being  more  finely  sub¬ 
divided  and  so  offering  a  larger  active  surface,  and,  secondly,  to  its  con¬ 
tent  of  true  organic  compounds  of  platinum  (Loew,  loc.  cit.).  Palladium 
behaves  similarly  to  platinum,  and  a  certain  catalytic  activity  is  also 
exhibited  by  silver  and  by  the  oxides  of  nickel,  iron,  cobalt,  and  man¬ 
ganese.  Of  the  solvents  used,  water  is  the  one  exercising  the  greatest 
retarding  action  on  the  catalysis,  probably  owing  to  its  hydrolysing 
effect  on  the  alkoxides. 

On  immersing  a  large  electrode  of  platinised  platinum  and  a  small 
one  of  smooth  platinum  in  an  alcoholic  solution  of  the  corresponding 
sodium  alkoxide,  an  electro-motive  force  is  observed,  which  is  not,  how¬ 
ever,  very  constant,  and  varies  with  the  time  at  which  the  circuit  is 
closed  and  with  the  surface  of  the  electrodes ;  the  measurement  of 
the  polarisation  is  hence  rendered  difficult,  the  voltage-intensity  curves 
being  somewhat  irregular.  The  effect  of  platinum  black  on  the  reduc¬ 
tion  potential  of  methyl  alcohol  is  also  produced  by  formaldehyde,  and 
as  the  latter  can  be  formed  by  the  catalytic  action  of  the  platinum 
on  the  alcohol,  it  is  to  the  production  of  aldehyde  that  the  author 
attributes  the  action  of  the  platinum.  The  results  are  discussed 
theoretically.  T.  H.  P. 

Oxidising  Catalytic  Agents ;  Generalisation  of  the  Lamp 
without  Flame.  Camille  Matignon  and  Rene  Trannoy  ( Compt . 
rend .,  1906,  142,  1210 — -1211). — The  oxides  of  iron,  nickel,  cobalt, 
chromium,  copper,  manganese,  cerium,  or  silver  are  able  to  act 
catalytically  as  active  oxidising  agents  under  certain  conditions,  thus 
if  a  thread  of  asbestos  impregnated  with  a  ?olution  of  the  nitrate  of  one 
of  these  metals  is  ignited,  it  becomes  coated  with  the  metallic  oxide  in 
a  state  capable  of  realising  the  phenomenon  of  the  lamp  without  a 
flame,  for  on  plunging  such  a  thread  into  a  vessel  containing  ether 
vapour,  it  becomes  incandescent  and  the  ether  burns  with  the  formation 
of  acetaldehyde ;  similar  results  are  obtained  when  the  ether  is 
replaced  by  other  organic  compounds  at  such  a  temperature  that  the 
vapour  pressure  is  appreciable.  The  catalytic  action  of  metallic  copper 
in  inducing  the  combustion  of  ammonia  and  other  volatile  primary 
amines  is  shown  by  placing  a  spiral  of  copper  heated  to  redness  just 
above  the  surface  of  the  concentrated  solution  of  the  amine ;  the  spiral 
becomes  incandescent,  and  when  the  wire  is  thin  it  frequently  fuses. 

M.  A.  W. 

Numerical  Studies  on  the  Equation  of  Fluids.  Determina¬ 
tion  of  the  Constants  a  and  b.  Louis  Friderich  (J.  Chim.  phys., 
1906,  4,  123 — 139). — From  van  der  Waals’  equation,  on  the  assumption 
of  three  equal  roots  of  the  cubic  equation  in  v  at  the  critical  tempera¬ 
ture,  certain  deductions  regarding  a  and  b  are  obtained,  but  these  are 
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not  in  accord  with  experiment.  For  example,  b  —  ETc/8pc  and  b  =  vcj 3, 
but  the  values  so  obtained  are  generally  widely  divergent.  The 
author  investigates  the  equation,  assuming,  however,  only  two  equal 
roots.  The  calculation  is  simple  and  leads  to 


The  values  of  b0  are  calculated,  from  data  due  to  Young,  for  a  large 
number  of  compounds,  and  the  ratios  vcjb  are  found.  With  the  exception 
of  liquids  regarded  as  associated  (such  as  acetic  acid,  methyl  alcohol) 
the  values  all  lie  between  2‘422  and2'483,  the  mean  value  being  2'442. 
Assuming  this  mean  value,  the  ratio  of  theoretical  and  actual  critical 
density  is  obtained  as  3  85,  a  result  in  accord  with  experiment.  The 
values  of  ac  for  the  compounds  are  also  calculated  and  a  table  given. 
The  values  of  a  at  various  temperatures  are  calculated  in  the  case  of 
isopentane  on  the  assumption  that  a  and  b  are  independent  of  volume, 
and  from  these  are  derived  the  values  of  dp/dt,  which  show  fair 
accord  with  the  experimental  values ;  but  the  accord  does  not  allow  of 
the  statement  that  a  and  b  are  independent  of  volume.  Other  methods 
of  calculation  of  a  are  used  in  which  this  assumption  is  not  made,  and 
in  all  cases  the  values  of  a,  however  calculated,  are  decreasing  functions 
of  the  temperature.  L.  M.  J. 

Ionic  Size  in  Relation  to  the  Physical  Properties  of 
Aqueous  Solutions.  William  R.  Bouslield  {Phil.  Trans.,  1906,  A, 
206,  101 — 159.  Compare  Abstr.,  1905,  ii,  369). — If  the  ions  of 
electrolytes  are  combined  with  water,  as  is  very  generally  supposed, 
then  the  size  of  the  ions  will  be  subject  to  change  with  dilution.  Jn 
following  up  this  line,  the  author  has  arrived  at  the  following  relation 
between  the  average  radius  r  of  an  ion  and  the  dilution  of  the  solu¬ 
tion,  r  —  r^Q  /(I  4-  Bh~§)~1,  where  h  is  the  hydration.  This  function  r 
the  author  proposes  to  designate  by  the  term  “radion.”  The  fore¬ 
going  theoretical  result  could  be  tested  only  by  considering  how  the 
hypothesis  as  to  the  changing  sizes  of  the  ions  owing  to  changes  in  the 
amount  of  combination  with  water  could  be  related  rationally  to  the 
various  physical  properties  of  aqueous  solutions.  In  carrying  out  this 
test,  the  electrolytes  used  were  sodium  and  potassium  chlorides. 

A  priori,  it  was  to  be  expected  that  the  Hittorf  transference  num¬ 
bers  and  the  viscosities  of  the  solutions  would  depend  merely  on  the 
linear  dimensions  of  the  ions,  whilst  the  densities  of  the  solutions  and 
the  variations  of  effective  molecular  freezing-point  depression  and  re¬ 
fractive  power  would  depend  on  the  amounts  of  combined  water,  and 
therefore  on  the  cubes  of  the  ionic  dimensions.  These  expectations 
have  been  justified,  not  merely  in  a  qualitative  manner,  but  with  con¬ 
siderable  numerical  accuracy.  The  Hittorf  numbers,  the  densities, 
the  effective  molecular  freezing-point  depressions,  and  the  equivalent 
refractive  power  within  the  limits  of  experimental  error  may  be  ex¬ 
pressed  as  simple  functions  of  the  radions ;  the  viscosities  may  be 
expressed  not  merely  as  a  function  of  the  radions  of  the  solute,  but 
also  on  the  extended  conception  of  the  radion  as  being  simply  pro¬ 
portional  to  the  average  molecular  radius  of  the  whole  solution.  New 
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relations,  independent  of  the  hypothesis,  have  been  discovered, 
namely  :  (1)  the  Hittorf  migration  numbers  are  a  linear  function  of 
(B  +  h^)~l  ]  (2)  the  effective  molecular  freezing-point  depression  and 
the  equivalent  refractive  power  are  linear  functions  of  the  solution 
volume. 

In  an  appendix,  the  author  gives  reasons  for  supposing  that  van’t 
Hoff’s  law  (index  =  §)  is  an  accurate  law  for  certain  binary  electrolytes 
with  univalent  ions.  J.  C.  P. 

Iodine  as  a  Cryoscopic  Solvent.  J.  Timmermans  {J.  Chim. 
phys.,  1906,  4,  170 — 173). — It  is  found  that  iodine  is  easy  to  manipu¬ 
late  as  a  cryoscopic  solvent ;  its  cryoscopic  constant  calculated  from 
its  latent  heat  of  fusion  is  252*13,  and  stannic  iodide  is  found  to  give 
values  254*25,  249*60,  255*53,  and  240*71.  The  author  uses  the  value 
252,  and  finds  that  potassium  iodide  and  mercuric  iodide  both  give 
high  values  for  the  molecular  weight,  indicating  polymerisation. 

L.  M.  J. 

Colloidal  Salts.  II.  Formation  of  Hydrosols  by  the 
Interaction  of  Ions.  Alfred  Lottermoser  (J.  pr.  Chem.,  1906, 
[ii],  73,  374 — 382.  Compare  Abstr.,  1905,  ii,  586). — If  the  liquid 
hydrosol  of  silver  iodide  is  formed  by  adding  silver  nitrate  to  potass¬ 
ium  iodide  in  aqueous  solution,  the  presence  of  a  certain  amount  of 
iodine  in  the  ionic  state  is  necessary  to  its  existence ;  thus,  if  50  c.c. 
of  Nj  10  silver  nitrate  are  added  to  50  c.c.  of  A/10  potassium  iodide, 
silver  iodide  is  precipitated  in  the  “molecular”  state  completely 
during  the  addition  of  the  last  0*5  c.c.  The  precipitate  is  free  from 
silver  nitrate  (compare  Kothner  and  Aeuer,  Abstr.,  1905,  ii,  81).  It 
is  because  of  the  presence  of  iodine  anions  in  the  hydrosol  and  of 
potassium  cations  in  the  solution  prepared  in  this  manner  that  on 
electrolysis  of  the  liquid  hydrosol  the  colloidal  silver  iodide  accumu¬ 
lates  at  the  anode,  whilst  the  contrary  is  the  case  when  the  hydrosol 
contains  silver  cations  and  the  solution  NOs  anions.  This  may  be  con¬ 
nected  with  the  fact  that  in  the  double  salt,  KI,AgI,  the  anion  is 
Agl'2,  whilst  Ag2I'  is  the  cation  of  the  salt,  AgI,AgN03. 

Rapid  addition  of  an  excess  of  silver  nitrate  solution  to  the  liquid 
hydrosol  of  silver  iodide  causes  only  a  slight  precipitation  of  “  mole¬ 
cular  ”  silver  iodide,  but  the  precipitation  is  complete  if  iV/10  silver 
nitrate  is  added  carefully  in  slight  excess.  In  this  case,  the  hydrogel 
is  formed  by  the  reaction  of  silver  ions  with  the  iodine  ions  in  the 
hydrosol,  and  therefore  is  of  greater  weight  than  that  obtained  by 
the  action  of  nitric  acid  on  the  same  volume  of  the  liquid  hydrosol. 

It  is  probable  that  other  hydrosols  behave  in  a  similar  manner. 

G.  Y. 

Adsorption  of  Dissolved  Substances.  Percy  N.  Evans  (J. 
Physical  Chem.  1906,  10,  290 — 298). — The  paper  contains  briefly  the 
results  of  a  number  of  experiments  made  by  the  author  with  his 
students  on  adsorption,  chiefly  by  filter  paper.  In  the  case  of  hydro¬ 
chloric  acid,  filter  paper  was  found  to  remove  about  0*0006  to  0*0007 
gram  per  gram  of  paper  from  dilute  solutions  of  the  acid.  The 
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adsorption  was  less  (0  ’000 15)  in  the  case  of  sodium  chloride  and 
of  potassium  chloride.  No  adsorption  was  found  with  barium  chloride, 
but  with  copper  sulphate  the  adsorption  increased  markedly  on  dilution, 
reaching  a  maximum  for  a  O'OSY  solution.  The  actual  numbers  vary 
with  the  filter  paper  employed,  probably  owing  to  differences  in  the 
extent  of  the  surface.  The  values  for  the  adsorption  by  silica  for 
copper  sulphate  were  also  found,  and  these  also  indicate  a  maximum 
for  solution  of  about  0*02Y.  L.  M.  J. 

Absorption  Compounds.  IX.  Difference  between  Hydrates 
and  Hydrogels  and  the  Modifications  of  Hydrogels  (Zirconic 
and  Metazirconic  Acids).  Jacobus  M.  van  Bemmelen  (Zeit.  anorg. 
Ghent.,  1906,  49,  125 — 147.  Compare  Abstr.,  1904,  ii,  18;  1905,  ii, 
461  ;  Ruer,  Abstr.,  1905,  ii,  256). — The  author  has  recently  expressed 
the  view  that  the  metazirconic  acid  described  by  Ruer  ( loc .  cit.)  is  not 
an  isomeride  of  zirconic  acid  in  the  ordinary  sense,  but  a  colloidal 
modification,  a  hydrogel.  The  present  paper  contains  an  account 
of  the  properties  of  zirconic  and  metazirconic  acids,  more  particularly 
as  regards  behaviour  on  dehydration  and  absorptive  power  for 
moisture. 

Zirconic  acid,  prepared  by  the  action  of  excess  of  ammonia  on 
zirconium  chloride,  behaves  as  a  hydrogel  up  to  130°;  in  other  words, 
the  proportion  of  water  present  varies  continuously  with  the  tempera¬ 
ture  and  the  pressure  of  aqueous  vapour.  The  dehydration  is  not  com¬ 
pletely  reversible,  but  the  acid  still  possesses  a  limited  absorptive  power. 
Between  140°  and  200°,  the  proportion  of  water  is  constant,  correspond¬ 
ing  with  the  formula  Zr02,H20  5  above  the  latter  temperature,  the 
proportion  becomes  less  and  the  absorptive  power  decreases  after  each 
heating.  It  does  not  follow,  however,  from  the  constancy  of  compo¬ 
sition  between  the  above  limits  that  a  definite  hydrate  exists,  since 
under  these  conditions  it  has  still  absorptive  power. 

Modified  zirconic  acid  (metazirconic  acid),  prepared  from  the  oxy¬ 
chloride  by  Ruer’s  method,  is  at  first  a  hydrosol,  which,  on  continued 
boiling  with  water,  becomes  a  hydrogel.  It  contains  less  water  and 
has  a  smaller  absorptive  power  than  the  ordinary  acid,  and  the 
absorptive  power  is  smaller  the  longer  the  boiling  is  continued  ;  con¬ 
trary  to  Ruer’s  contention,  there  is  no  evidence  of  the  formation  of  a 
definite  hydrate  on  dehydration. 

As  regards  the  general  question  of  the  difference  between  hydrates 
and  hydrogels  or  hydrosols,  the  author  distinguishes  three  possible 
cases :  (1)  chemical  hydrates,  crystalline,  dehydration  proceeds  in 
stages  and  is  reversible ;  (2)  chemical  hydrates,  crystalline,  dehydra¬ 
tion  irreversible  owing  to  change  of  structure  ;  (3)  oxides  or  hydroxides 
in  colloidal  form  ;  the  composition  depends  on  colloidal  structure  and 
alters  continuously  with  pressure  and  temperature.  G.  S. 

Structure  of  “  Apparently  Living  ”  Crystals.  Otto  Lehmann 
(Ann.  Physik,  1906,  [iv],  20,63 — 76). — The  crystals  referred  to  in  the 
title  are  fluid  crystals,  such  as  those  of  ethyl  p-azoxycinnamate  (Yor- 
lander,  this  vol.,  i,  317),  the  behaviour  of  which  resembles  in  some 
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points  that  of  living  organisms.  They  lack,  however,  certain  other 
essential  characteristics  of  living  organisms. 

In  the  present  paper,  the  author  endeavours  to  draw  a  picture  of  the 
structure  and  to  interpret  the  behaviour  of  these  fluid  crystals. 
Emphasis  is  laid  on  the  distinction  between  this  and  other  cases  in 
which  inorganic  matter  seems  to  possess  some  of  the  characteristics  of 
living  organisms.  J.  C.  P. 

Continuity  of  the  States  of  Aggregation  ;  Fluid  Crystals. 

Otto  Lehmann  (Atm.  Physik,  1906,  [iv],  20,  77 — 86). — The  existence 
of  fluid  crystals  cannot  be  reconciled  with  the  theory  of  the  continuity 
of  the  states  of  aggregation.  The  author  considers  that  this  theory 
must  be  given  up,  and  shows  that,  if  the  existence  of  molecules  is 
assumed  at  all,  the  molecules  of  a  substance  must  be  different  in  the 
different  states  of  aggregation.  Further,  the  polymorphic  modifications 
of  a  substance  differ  not  only  in  the  arrangement  of  the  molecules,  but 
also  in  the  character  of  the  molecules  themselves.  The  chemist 
assumes  that  when  two  substances  have  the  same  molecular  weight  and 
exhibit  the  same  chemical  behaviour,  they  must  consist  of  the  same 
molecules.  The  author,  on  the  other  hand,  points  out  that  there 
must  be  a  kind  of  molecular  difference  which  is  not  discoverable  by 
chemical  methods.  J.  C.  P. 

Number  of  Corpuscles  in  an  Atom.  Joseph  J.  Thomson 
(Phil.  Mag.,  1906,  [vi],  11,  769 — 781). — The  author  considers  three 
methods  of  determining  the  number  of  corpuscles  in  an  atom  of  an 
elementary  substance,  methods  based  on  (1)  the  dispersion  of  light  by 
gases,  (2)  the  scattering  of  Rontgen  radiation  by  gases,  (3)  the 
absorption  of  (3- rays.  All  the  methods  lead  to  the  conclusion  that  the 
number  of  corpuscles  in  an  atom  is  of  the  same  order  as  the  atomic 
weight  of  the  substance,  and  two  of  the  methods  show  further  that 
the  ratio  of  the  number  of  corpuscles  in  the  atom  to  the  atomic 
weight  of  the  element  is  the  same  for  all  elements.  Further 
investigation,  perhaps,  is  necessary  before  it  can  be  stated  with 
certainty  that  the  number  of  corpuscles  in  the  atom  is  equal  to  the 
atomic  weight.  J.  C.  P. 

The  Chemical  Elements.  A  New  Classification.  Geo. 
Woodiwiss  (Chem.  News,  1906,  93,  214 — 215). — The  author  arranges 
the  elements  in  the  order  of  their  atomic  weights  and  divides  the 
series  into  periods  according  to  the  specific  gravities  of  the  elements  in 
the  solid  (or  liquid)  state  at  0°.  H.  M.  D. 

Ultra-microscope  and  its  Application  to  Chemistry.  Leonor 
Michaelis  (Zeit.  angew.  Chem.,  1906,  19,  948 — 953). — The  use  of  the 
ultra-microscope  is  not  to  produce  an  exact  image  of  any  given  object, 
but  rather  to  make  it  visible  as  a  luminous  spot  against  a  dark  back¬ 
ground.  If  a  beam  of  light  is  allowed  to  pass  through  ruby  glass, 
coloured  by  means  of  gold,  it  renders  the  particles  of  gold  luminous, 
and  on  examining  the  beam  of  light  with  a  microscope  held  at  right 
angles  to  its  direction  the  gold  particles  (although  too  minute  to  be 
shown  by  the  highest  powers  of  an  ordinary  microscope)  appear  as  a 
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number  of  glistening  points.  By  counting  the  number  of  particles  in  a 
certain  area  and  estimating  the  amount  of  gold  by  analysis,  the  size  of  the 
particles  was  found  to  vary  from  6  fxfx.  to  30  or  40  fxfx.  The  shape  of 
the  particles  could  not  be  seen,  but  from  their  optical  behaviour  they 
appeared  most  likely  to  be  elongated.  A  dilute  aqueous  solution  of 
thionin  containing  a  little  sodium  hydroxide  examined  in  the  same 
way  was  also  found  to  contain  small  suspended  particles,  whereas  a 
solution  containing  no  alkali  was  found  to  be  homogeneous,  thus  show¬ 
ing  that  solutions  of  colouring  matters  are  partly  true  solutions  and 
partly  fine  suspensions.  The  same  remarks  apply  to  solutions  of 
proteids  in  water.  Although  the  ultra-microscope  cannot  be  used  as  a 
substitute  for  the  ordinary  microscope,  owing  to  the  entire  absence  of 
definition  in  the  images,  it  may,  nevertheless,  be  used  for  determining 
whether  a  solution  is  a  true  solution  or  whether  it  contains  minute 
suspended  particles  too  small  to  be  detected  by  other  means.  P.  H. 

Receiver  for  "Vacuum  Distillations  rendered  Air-tight  by 
Mercury.  Leo  Ubbelohde  (Zeit.  angew.  Chem.,  1906,  19,  757 — 758). 
— The  receiver  is  of  the  same  form  as  Bruhl’s  apparatus.  For  the 
details  of  the  way  in  which  the  joints  are  rendered  air-tight,  the 
original  must  be  consulted.  J.  C.  P. 

Apparatus.  I.  Melting-point  Tube  Holder.  II.  Suction 
Funnel  with  Stretched  Filter.  Wilhelm  Lenz  (Chem.  Centr., 
1906,  i,  169  ;  from  Ber.  deut.  pharm.  Ges.,  1905,  15,  358 — 361). — 
I.  The  usual  rubber  ring  is  replaced  by  a  spiral  spring  which  is 
stretched  over  a  piece  of  thin  sheet  metal  bent  into  the  form  of  a  ring 
through  which  the  thermometer  passes.  Three  grooves  on  the  inside  of 
the  ring  permit  of  the  attachment  of  the  melting-point  tubes. 

II.  The  funnel  consists  of  two  parts,  the  upper  portion  being 
screwed  into  the  lower,  which  carries  a  perforated  brass  plate,  between 
which  and  a  superposed  brass  ring  the  filter  is  placed.  When  the  two 
parts  are  screwed  together,  the  filter  is  firmly  fixed  in  position  by  the 
pressure  on  the  brass  ring.  H.  M.  D. 

New  Shortened  Barometer  with  Reproducible  Vacuum, 
combined  with  Two  Forms  of  the  Compact  Pressure  G-auge. 

Leo  Ubbelohde  (Zeit.  angew.  Chem.,  1906,  19,  756 — 757.  Compare 
following  abstract). — The  barometer  consists  of  a  tube  bent  twice 
upon  itself.  This  tube  is  set  upright  and  filled  with  mercury  ;  by  ad¬ 
justing  the  outside  pressure,  the  mercury  column  breaks  away  on  both 
sides  of  the  top  bend,  leaving  an  absolute  vacuum.  J.  C.  P. 

Automatic  Shortened  Mercury  Pump  combined  with  a 
Compact  Apparatus  for  Measuring  High  Vacua.  Leo  Ubbelohde 
(Zeit.  angew.  Chem.,  1906,  19,  753 — 756). — The  device  adopted  is  to 
connect  the  space  above  the  mercury  in  the  reservoir  with  the  water 
pump.  The  apparatus  for  measuring  the  high  vacua  is  a  modified 
McLeod  gauge.  For  diagrams  and  details  the  original  must  be  con¬ 
sulted.  J.  C.  P. 
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Siepermann-Fudickar  Water  Pump.  A.  von  Ihering  (Chem. 
Zeit.,  1906,  30,  516 — 517). — The  pump,  which  can  be  used  either  as  a 
vacuum  or  a  compression  pump,  is  worked  by  a  very  slowly  descending 
stream  of  water.  P.  H. 

New  Gas  Generating  Apparatus.  W.  Schmidt  &  Cie.  (Chem. 
Zeit.,  1906,  30,  474 — 475). — The  apparatus  consists  of  a  large  Woolfi’s 
bottle  with  three  openings  ;  the  side  ones  are  small  and  are  designed  for 
a  safety  funnel  and  a  delivery  tube  respectively,  whilst  the  centre  open¬ 
ing  is  fitted  with  a  large  cylindrical  funnel  for  the  acid  and  is  suffi¬ 
ciently  wide  to  admit  of  the  passage  through  it  of  a  special  holder  for 
the  solid  reagent.  Owing  to  the  design  of  the  latter,  the  bubbles  of  gas 
as  they  escape  effect  a  thorough  circulation  of  the  acid,  with  the  result 
that  a  very  brisk  evolution  of  gas  ensues.  The  apparatus  can  be 
charged  with  five  holders,  each  containing  600  grams  of  ferrous  sulphide, 
and  if  filled  with  10  litres  of  commercial  hydrochloric  acid  (3  volumes 
of  acid  to  1  of  water)  will  supply  10  litres  of  hydrogen  sulphide 
per  minute.  The  apparatus  can  also  be  obtained  double  this  size. 

P.  H. 

Shaking  Apparatus  fitted  with  a  Gas  Delivery  Tube  and 
a  Temperature  Regulator.  R.  Kempf  (Chem.  Zeit.,  1906,30,475). 
— The  apparatus  consists  of  a  glass  cylinder  through  which  a  spiral 
worm  passes.  By  allowing  cooled  brine  or  a  hot  liquid  to  circulate 
through  this,  the  temperature  within  the  cylinder  can  be  kept  more  or 
less  constant  between  the  limits  of  0°  and  1 00°.  A  tube  projecting 
vertically  from  the  side  of  the  cylinder  enables  any  gaseous  products  of 
the  reaction  to  be  collected,  and  by  placing  the  whole  apparatus  in  a 
shaking  apparatus  the  contents  can  be  thoroughly  agitated,  the  spiral 
worm  acting  as  a  means  of  breaking  up  the  contained  liquid.  P.  H. 

Combined  Suction  and  Washing  Flask  with  Three-way  Cock 
and  Tube  reaching  to  the  Bottom.  Schuster  Steinebach  (Chem. 
Centr.,  1906,  i,  1473  ;  from  Zeit.  chem.  Apparatenkunde,  1,  293). — 
The  apparatus  consists  of  a  conical  flask,  to  the  top  of  which  a  glass 
funnel  is  fitted  by  means  of  a  ground  glass  joint.  A  short  glass  tube 
with  a  three-way  cock  is  sealed  to  the  flask  on  one  side  of  the  funnel, 
whilst  on  the  opposite  side  a  glass  tube  with  a  simple  cock  is  similarly 
attached  ;  the  tube,  however,  in  this  case  passes  into  the  flask  and 
reaches  nearly  to  the  bottom.  For  the  purpose  of  filtering,  the  latter 
is  connected  with  the  pump  by  means  of  an  ordinary  suction  bottle. 
When  the  filtrate  has  reached  a  certain  depth,  air  is  allowed  to  enter 
the  flask  by  opening  the  three-way  cock  and  the  liquid  driven  over 
into  the  suction  bottle.  The  speed  of  filtration  is  readily  regulated 
by  means  of  the  cocks,  and  the  return  of  water  from  the  pump 
prevented. 

The  apparatus  may  also  be  used  as  a  washing  bottle  by  replacing  the 
funnel  by  a  glass  tube  fitted  in  a  rubber  bung.  E.  W.  W. 
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Combination  of  Hydrogen  and  Oxygen  in  Contact  with 
Hot  Surfaces.  William  A.  Bone  and  Richard  V.  Wheeler  (Phil. 
Trans.,  1906,  A,  208,  1 — 67). — An  apparatus  is  described  whereby  it 
is  possible  to  circulate  a  given  mixture  of  hydrogen  and  oxygen  at  a 
given  rate  through  a  combustion  tube  packed  with  the  catalytic 
material,  a  manometer  attached  to  the  apparatus  indicating  the  velocity 
with  which  the  two  gases  combine. 

The  first  catalytic  substance  chosen  was  porous  porcelain,  and  it 
appears  from  the  authors’  work  that  the  rate  of  steam  formation  is  not 
governed  either  by  the  order  of  the  reaction  (see  Bodenstein,  Abstr., 
1904,  ii,  245)  or  by  diffusion  factors  simply  (see  Nernst,  Abstr.,  1904, 
ii,  315).  The  theory  of  a  rapidly  alternating  series  of  oxidations  and 
reductions  of  the  catalysing  surface  is  inadmissible,  and  the  experi¬ 
mental  evidence  strongly  supports  the  view  that  the  catalytic  action  of 
porcelain  is  primarily  due  to  the  condensation  or  occlusion  of  one, 
and  possibly  both,  of  the  reacting  gases  on  its  surface.  The  fact  that 
when  one  or  other  of  the  gases  is  in  excess  the  rate  of  combination  is 
proportional  to  the  partial  pressure  of  the  hydrogen,  and  that  the 
material  absorbs  hydrogen  at  a  red  heat,  indicates  that  occluded 
hydrogen  is  an  all-important  factor  in  the  process.  Occluded  oxygen  also 
may  exercise  an  accelerating  influence,  but  whilst  excess  of  hydrogen 
produces  a  continuous  acceleration  throughout  a  given  experiment,  any 
acceleration  due  to  oxygen  is  manifested  only  during  the  initial  stages. 
The  view  of  the  catalytic  process  suggested  by  these  facts  is  as  follows. 
Porous  porcelain  occludes  or  condenses  both  hydrogen  and  oxygen  at 
rates  which  depend  to  some  extent  on  the  physical  condition  and  past 
history  of  the  surface.  In  general,  however,  whereas  in  the  case  of 
oxygen  the  process  is  extremely  rapid  and  the  surface  layer  is  soon 
saturated,  the  occlusion  of  hydrogen  is  slower,  and  the  limit  of  satura¬ 
tion  much  higher.  Combination  between  the  occluded  gases  occurs  at 
a  rate  either  comparable  with,  or  somewhat  faster  than,  the  rate  at 
which  the  film  of  occluded  oxygen  is  renewed,  but  considerably  faster 
than  the  rate  of  occlusion  of  hydrogen. 

When  calcined  magnesite  is  taken  as  the  catalytic  surface,  it  is  found 
that  (1)  with  normal  electrolytic  gas  the  rate  of  combination  is  propor¬ 
tional  to  the  pressure  of  the  dry  gas,  (2)  when  excess  of  either  gas  is 
present,  the  rate  of  combination  is  determined  mainly  by  the  partial 
pressure  of  the  hydrogen,  (3)  the  catalysing  power  of  the  material  is 
greatly  stimulated  by  hydrogen,  but  diminished  by  oxygen.  The 
material  at  a  red  heat  absorbs  hydrogen,  but  not  oxygen,  and  it  may  be 
concluded  that  its  catalytic  action  is  due  to  its  power  of  occluding 
hydrogen. 

Experiments  with  silver,  gold,  platinum,  and  nickel  as  catalytic  sub¬ 
stances  show  that  the  catalytic  action  in  each  case  is  primarily  due  to 
an  association  of  the  surface  with  hydrogen,  in  the  case  of  silver  pro¬ 
bably  to  the  formation  of  an  unstable  hydride,  in  the  other  three  cases 
to  an  occlusion  of  the  gas.  Statements  (1)  and  (3)  for  calcined 
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magnesite  apply  also  in  the  case  of  these  four  metals.  When  an  excess 
of  either  gas  is  present,  the  rate  of  combination  is  nearly  proportional 
to  the  partial  pressure  of  the  hydrogen,  although  in  the  case  of  silver 
this  only  holds  good  up  to  a  point  of  “  maximum  hydrogenation  ”  of 
the  surface.  The  evidence  in  favour  of  the  occlusion  theory  is  parti¬ 
cularly  strong  in  the  case  of  nickel,  where  the  normal  condition  of 
activity  can  be  reduced  to  almost  vanishing  point  by  prolonged  exhaus¬ 
tion  at  a  comparatively  low  temperature.  The  subsequent  recovery  of 
activity  can  be  demonstrated  by  circulating  successive  charges  of 
electrolytic  gas  over  the  surface  under  conditions  which  entirely  pre¬ 
clude  any  chemical  action  of  either  gas  on  the  metal. 

The  authors  have  examined  also  the  action  of  easily  reducible  oxides, 
and  chose  for  this  purpose  calcined  spathic  iron  ore,  copper  oxide,  and 
nickel  oxide.  Suitable  temperatures,  at  which  the  catalytic  combina¬ 
tion  of  the  gases  would  proceed  with  fair  velocity,  without  the  surface 
itself  undergoing  any  permanent  change,  were  found  to  be  200°  in  the 
case  of  calcined  spathic  iron  ore  and  copper  oxide,  and  160°  in  the  case  of 
nickel  oxide.  So  far  as  the  catalytic  action  of  nickel  oxide  and  calcined 
spathic  iron  ore  is  concerned,  it  is  found  (1)  that  the  rate  of  combina¬ 
tion  with  normal  electrolytic  gas  is  always  proportional  to  the  pressure 
of  the  dry  gas,  and  far  exceeds  either  the  rate  of  reduction  of  the 
catalysing  surface  by  hydrogen  or  its  rate  of  re-oxidation  by  oxygen  ; 
(2)  that  when  the  gases  are  not  present  in  combining  proportions,  the 
rate  of  combination  is  solely  determined  by  the  partial  pressure  of  the 
hydrogen.  It  appears  that  the  catalytic  action  in  these  cases  also  is 
due  to  a  physical  condensation  of  the  hydrogen  at  the  surface  of  the 
oxide,  the  hydrogen  being  thereby  rendered  active.  The  behaviour  of 
copper  oxide  also  is  incompatible  with  any  purely  chemical  explanation 
of  the  catalytic  process.  The  process  in  this  case  appears  to  involve 
the  condensation  of  a  film  of  “  active  ”  oxygen  on  the  surface,  this  film 
actually  protecting  the  catalysing  oxide  from  the  attacks  of  the  hydro¬ 
gen.  At  low  pressures,  the  film  becomes  too  thin  to  ensure  complete 
protection,  and  the  formation  of  steam  is  accelerated  by  reason  of 
hydrogen  penetrating  to  the  oxide  and  reducing  it.  In  conformity  with 
this  idea,  the  rate  of  steam  formation  when  the  gases  are  not  present 
in  combining  proportions  is  found  to  be  proportional  to  the  partial 
pressure  of  the  oxygen.  J.  C.  P. 

Changes  in  the  Properties  of  Elements,  especially  Chlorine. 

Rudolf  Fabinyi  and  Ludwig  Forster  ( Chem .  Centr.,  1906,  i,  636  ; 
from  Pkysikal.  Zeit.,  1906,  7,  63 — 68). — -When  sulphuric  acid  is 
allowed  to  drop  on  a  mixture  of  potassium  dichromate  and  sodium 
chloride,  chlorine  I  is  obtained,  which  differs  from  chlorine  II,  obtained 
by  adding  a  solution  of  sodium  chloride  to  a  mixture  of  potassium 
dichromate  and  sulphuric  acid,  the  temperature  and  apparatus  in  both 
cases  being  identical.  Chlorine  I  is  light  greenish-yellow,  and  its 
solution  in  water  is  light  green,  whilst  chlorine  II  is  deep  yellowish- 
green  and  forms  a  solution  which  has  a  dark  green  tone.  A  saturated 
solution  of  chlorine  II  contains  rather  less  chlorine  than  a  similarly 
saturated  solution  of  chlorine  I.  A  solution  of  chlorine  II  in  water  is 
converted  into  hydrochloric  acid  rather  more  rapidly  than  one  of 
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chlorine  I.  Chlorine  II  was  proved  to  be  free  from  chromyl  chloride. 
These  differences  may  possibly  be  accounted  for  by  assuming  that  the 
chlorine  atoms  in  the  two  cases  possess  different  numbers  of  electrons. 

P.  H. 

Reaction  between  Chloric  Acid  and  Hydrochloric  Acid. 

Robert  Luther  and  F.  H.  MacDougall  {Zeit.  physilcal.  Chem.,  1906, 
55,  477 — 484). — The  reaction  between  chloric  and  hydrochloric  acids 
(at  75°)  is  markedly  retarded  by  chlorine,  and  the  reaction  velocity  is, 
ceteris  paribus,  inversely  proportional  to  the  square  root  of  the  chlorine 
concentration.  It  is  very  probable  that  the  process  involves  the 
equilibrium  C103'  +  2H’  +  Cl'  ^  C102  +  |C12  +  H20.  It  follows  from  the 
authors’  experiments  that  Sand’s  views  on  the  mechanism  of  this 
reaction  (Abstr.,  1905,  ii,  156)  are  out  of  harmony  with  the  actual  facts. 

J.  C.  P. 

Reaction  between  Potassium  Persulphate  and  Iodide  and 
Bromide  in  Aqueous  Solutions,  and  its  Application  in 
Medicine.  Bernhard  Merk  ( Chem .  Centr .,  1906,  i,  397  ;  from 
Pharm.  Zeit.,  50,  1022 — 1023). — Potassium  persulphate  is  hydrolysed 
by  water  into  potassium  hydrogen  sulphate  and  the  corresponding 
persulphate.  These  yield  with  potassium  iodide  and  bromide,  hydriodic 
and  hypoiodous  acids  and  hydrobromie  and  hypobromous  acids  respec¬ 
tively  (the  latter  being  at  first  only  formed  sparingly  and  not  readily 
until  the  iodine  has  separated  completely) ;  the  hydriodic  and  hypo¬ 
iodous  acids  then  yield  free  iodine,  the  hydrobromie  and  hypobromous 
acids  free  bromine,  the  two  halogens  in  turn  yielding  bromine  iodide. 
It  is  possible  that  this  reaction  may  prove  useful  in  the  treatment  of 
diseases  of  the  bladder.  L.  de  K. 

Electrolytic  Formation  of  Thiosulphates.  Mario  G.  Levi  and 
M.  Voghera  {Atti  B.  Accad.  Lincei,  1906,  [v],  15,  i,  363— -369. 
Compare  this  vol.,  ii,  81  and  348). — The  yield  of  thiosulphate  is  found 
to  be  increased  if  the  cathodic  sulphide  solution  is  replaced  by  a 
solution  of  polysulphides.  The  other  conditions  most  favourable  to 
the  change  represented  by  S03"  +  S"  +  2©  =  S203"  are  the  use  of  a 
platinised  platinum  anode,  a  low  anodic  current  density,  and  a  con¬ 
centrated  sulphite  solution  maintained  as  faintly  alkaline  as  possible 
with  alkali  carbonate.  T.  H.  P. 

Action  of  Organic  Reducing  Agents  on  Selenious  Acid. 
William  Oechsner  de  Coninck  and  Chauvenet  {Bull.  Acad.  roy.  Belg., 
1906,  51 — 52.  Compare  this  vol.,  ii,  81,  279). — Formaldehyde, 
paraldehyde,  laevulose,  and  dextrose  reduce  selenious  acid,  forming  a  red, 
amorphous  selenium,  which  at  the  atmospheric  temperature  is  in¬ 
soluble  in  carbon  disulphide.  When  the  reduction  is  effected  at  100°, 
a  small  quantity  of  black  selenium  is  also  produced.  T.  A.  H. 

Atomic  Weight  of  Tellurium.  Alexander  Gutbier  and 
B.  Gossner  {Chem.  Centr.,  1906,  i,  635 — 636 ;  from  Sitzungsber.  Phys.- 
Med.  Soc.  Erlangen ,  1906,  37,270 — 311.  Compare  Abstr.,  1906,  ii, 
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81). — A  summary,  with  references,  of  all  atomic  weight  determina¬ 
tions  of  tellurium  hitherto  published.  The  following  additional  details 
with  regard  to  the  two  varieties  of  telluric  acid  are  also  given ;  the 
a-modification,  which  forms  cubical  singly  refracting  octahedra  of  sp.  gr. 
3  035,  separates  from  a  nitric  acid  solution  together  with  a  small  amount 
of  the  /3-variety,  but  in  very  concentrated  solutions  none  of  the  latter 
form  is  deposited.  The  /3-modification  of  sp.  gr.  3*071  is  deposited 
from  warm  nitric  acid  solution  in  clear,  monoclinic,  prismatic  crystals, 
a  :b:c  =  0*6104  :  1  :  0*5206  ;  /3  =  104°30'.  The  conversion  of  the  a  into 
the  /3  variety  has  been  observed,  but  not  the  reverse  change.  P.  H. 

Action  of  the  Silent  Electric  Discharge  on  Ammonia  and 
Oxygen.  Robert  Pohl  ( Chem .  Centr.,  1906,  i,  814;  from  Ber.  phys. 
Ges .,  4,  10— -15). — Experiments  have  been  made  by  passing  a  silent 
discharge  at  5000 — -10,000  volts  through  an  ozonising  tube  contain¬ 
ing  ammonia  or  oxygen.  In  the  former  case,  the  presence  of  traces  of 
moisture  was  found  to  inhibit  the  decomposition  of  the  gas  to  a  con¬ 
siderable  extent,  and  the  efficiency  also  became  less  when  the  current 
density  was  increased  ;  increase  of  the  E.M.F.  employed,  of  the  pressure 
of  the  gas,  or  of  the  thickness  of  the  layer  traversed  had,  however,  an 
opposite  effect. 

When  pure  oxygen  or  the  oxygen  of  the  air  was  ozonised,  the 
maximum  efficiency  was  obtained  by  using  an  E.M.F.  of  about  6500 
volts.  E.  W.  W. 

Formation  of  Nitric  Oxide  at  High  Temperatures.  Waltiier 
Nernst  ( Zeit .  anorg.  Chem.,  1906,  49,  213 — 228). — A  more  detailed 
account  of  work  already  published  (compare  Abstr.,  1905,  ii,  24, 
444;  Finckh,  Abstr.,  1905,  ii,  444).  G.  S. 

Velocity  of  Decomposition  of  Nitric  Oxide  and  its  Depend¬ 
ence  on  the  Temperature.  Karl  Jellinek  {Zeit.  anorg.  Chem., 
1906,  49,  229 — 276.  Compare  preceding  abstract). — The  rate  of 
decomposition  of  oxide  at  high  temperatures  was  measured  by  Nernst’s 
method  (Abstr.,  1905,  ii,  24).  Owing  to  the  powerful  catalytic  action 
of  platinum  on  the  reaction  at  felatively  low  temperatures,  the 
measurements  between  689°  and  1347°  were  made  in  porcelain  tubes  ; 
under  these  circumstances  the  action  is  bimolecular,  and  its  velocity  is 
practically  unaffected  by  the  presence  of  moisture.  From  1347 — 1605°, 
the  experiments  were  made  in  a  platinum  vessel,  and  final  measure¬ 
ments  at  1750°  in  an  iridium  vessel.  From  1347 — 1508°,  the  reaction 
is  approximately  unimolecular,  and  what  is  being  measured  is  probably 
the  rate  of  diffusion  of  the  gas  to  the  platinum  surface  (compare 
Nernst,  Abstr.,  1904,  ii,  315),  but  at  higher  temperatures  the  catalytic 
effect  is  relatively  much  less  and  the  reaction  again  becomes 
approximately  bimolecular. 

From  689°  to  1347°,  the  relation  between  velocity  constants  and 
temperature  is  given  by  the  simple  equation  log k  =  AT  +  B,  where  T  is 
the  absolute  temperature  and  A  and  B  are  constants;  in  other  words, 
the  reaction  velocity  is  increased  in  the  same  ratio  for  equal  in¬ 
crements  of  temperature  throughout  this  range,  and  is  approximately 
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doubled  by  a  rise  of  50°.  The  same  equation  holds  approximately  at 
1600 — 1750°,  when  the  catalytic  action  of  platinum  and  iridium  fails 
off.  The  agreement  between  the  observed  constants  and  those  cal¬ 
culated  from  the  above  equation  is  only  moderate,  and  somewhat 
better  results  are  obtained  by  adding  the  term  —  CjT  to  the  right- 
hand  side  of  the  equation — a  correction  which  becomes  negligible  at  high 
temperatures.  The  van’t  Hoff- Arrhenius  equation,  log&  =  —  Aj T  +  B, 
which  holds  for  so  many  reactions  at  lower  temperatures,  does  not 
apply  in  this  case. 

If  the  period  during  which  the  gas  remains  at  the  temperature  of 
the  explosion  when  mixtures  of  electrolytic  gas  and  air  are  fired  could 
be  determined,  velocity  measurements  could  be  carried  out  at  much 
higher  temperatures,  but,  as  this  cannot  at  present  be  done  satisfactorily, 
the  reaction  velocities  at  the  temperature  of  the  explosion  were  cal¬ 
culated  by  extrapolation,  and  from  Finckh’s  determinations  of  the 
amounts  of  nitric  oxide  produced  under  these  conditions  (compare 
Abstr.,  1905,  ii  444)  the  times  of  heating  were  calculated;  they  are 
of  the  order  1/10,000  second  at  2600 — 2700°  under  atmospheric  pres¬ 
sure.  G.  S. 

Oxides  of  Nitrogen  and  the  Lead- chamber  Process.  Georg 
Lunge  and  Ernst  Berl  (Zeit.  angeiv.  Chem.,  1906,  19,  807 — 819, 
857 — 869,  881  —  894). — The  paper  is  a  reply  to  Baschig’s  refutations 
of  the  present  authors’  theory  of  the  lead-chamber  process  (compare 
Abstr.,  1905,  ii,  23,  700).  By  working  through  a  number  of  their 
own  analytical  methods,  they  have  been  able  to  confirm  their  trust¬ 
worthiness  and  to  disprove  Baschig’s  statement  that  sulphuric  acid 
reacts  with  nitrogen  peroxide  to  form  an  appreciable  quantity  of 
nitrous  oxide  and  nitrogen.  Baschig’s  view  that  nitric  oxide  is 
converted  into  nitrogen  peroxide  through  the  intermediate  step  of  the 
trioxide  is  incorrect,  and  the  equation  2NO  +  02  =  N204  still  holds  good. 
Following  on  a  detailed  discussion  of  some  of  their  more  recently 
obtained  experimental  results,  the  authors  summarise  in  detail  their 
objections  to  Baschig’s  propositions.  As  a  result  of  this,  Lunge’s  theory 
of  the  lead-chamber  process  is  slightly  modified,  for,  in  place  of  the 
original  equation,  2S02  +  NO  +  N02  +  02  +  H20  =  2SOftNH,  an  inter¬ 
mediate  step  (i)  is  now  inserted,  corresponding  to  the  formation  of  sulpho- 
nitronic  acid,  S05NH2,  which  is  then  decomposed  either  by  oxygen  (ii) 
or  by  nitrogen  peroxide  (iii).  These  changes  may  be  represented  by  the 
equations  (i)  S02  +  NOa  +  H90  =  S05NH2,  (ii)  2S05NH9  +  O  =  H20 + 
2S05NH,  (iii)  2S05NH2  +  N02  =  2S05NH  +  NO  +  H20.  The  nitrosyl- 
sulphuric  acid  formed  by  either  of  the  two  latter  equations  is  then 
decomposed  according  to  the  equations  (iv)  2S05NH  +  H20  =  2H2S04  + 
NO  +  N02,  (v)  2SOsNH  +  S02  +  2H20  =  H2S04  +  2S05NH2,  the  latter 
compound  then  breaking  up  as  follows  :  S05NH2  =  NO  +  H2S04,  or  as 
in  (ii)  or  (iii).  Finally,  the  nitric  oxide  is  converted  into  the  peroxide 
2NO  +  02  =  N204.  P.  H. 

Existence  of  Phosphorus  Sulphides :  Mixtures  of  Phos¬ 
phorus  and  Phosphorus  Sesquisulphide.  B.  •Boulouch  ( Compt . 
rend .,  1906,  142,  1045 — 1047.  Compare  Abstr.,  1902,  ii,  560  ; 
1904,  ii,  253  ;  Giran,  1905,  ii,  226). — The  author  finds  that  for  a 
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mixture  containing  33 ‘5  per  cent,  of  sulphur  there  is  not  a  eutectic 
point  at  -  40°  as  Giran  states  ( loc .  tit.).  A  mixture  of  this  composition 
solidifies  gradually,  starting  at  +  35°.  The  eutectic  point  of  the 
mixtures  studied  by  Giran  lies  at  about  -  7°,  and  the  lower  point 
observed  by  this  author  is  probably  due  to  the  fact  that  these  mixtures 
exhibit  in  a  high  degree  the  property  of  remaining  in  false  equilibrium 
so  that  solidification  is  only  produced  by  energetic  cooling.  The 
crystals  so  separated  are  isomorphous  with  phosphorus  (compare 
Abstr.,  1902,  ii,  560). 

The  curve  of  solidification  of  crystals  rich  in  P4S3  consists  of  two 
portions  at  different  inclinations,  and  it  is  the  intersection  of  the 
second  portion  with  the  curve  of  solidification  of  crystals  rich  in 
phosphorus  which  determines  the  eutectic  point. 

The  point  of  intersection  of  the  two  portions  of  the  curve  of 
solidification  of  crystals  rich  in  P4S3  occurs  where  the  concentration 
of  sulphur  is  36  per  cent,  and  the  temperature  44°  (that  is,  the 
melting  point  of  the  phosphorus),  and  ought  to  be  regarded  as  a 
transition  point.  The  most  probable  explanation  is  that  above  44° 
phosphorus  sulphide,  P4S3,  is  deposited,  and  below  that  temperature  a 
mixture  of  phosphorus  and  phosphorus  sesquisulphide.  T.  A.  H. 

Preparation  of  Boron  Carbide  in  the  Electric  Furnace. 

Samuel  A.  Tucker  and  H.  J.  W.  Bliss  ( J .  Amer.  Chem.  Soc.,  1906, 
28,  605 — 608). — A  method  is  described  for  preparing  boron  carbide, 
B^C,  by  heating  a  mixture  of  boron  trioxide  and  petroleum  coke  in  an 
electric  arc  furnace.  The  furnace  consists  of  a  graphite  crucible 
which  acts  as  one  electrode  and  a  graphite  rod  suspended  through  the 
opening  of  the  crucible,  which  forms  the  other  electrode.  A  difficulty 
arises  owing  to  the  volatility  of  boron  trioxide,  but  this  may  be 
obviated  to  some  extent  by  placing  the  petroleum  coke  in  a  layer  at 
the  bottom  of  the  furnace  and  adding  the  powdered  boron  trioxide 
through  a  perforation  in  the  vertical  graphite  electrode. 

The  boron  carbide  described  by  Miihlhauser  (Abstr.,  1893,  ii,  570), 
to  which  he  assigned  the  formula  BC,  was  probably  a  mixture  of  the 
carbide  B0C  with  graphite.  E.  G. 

Variations  of  State  exhibited  by  Amorphous  Carbon  under 
the  Influence  of  Temperature  and  the  Action  of  Oscillations 
of  Temperature.  O.  Manyille  ( Compt .  rend.,  1906,  142, 

1190 — 1193). — The  temperature  of  formation  of  carbon  dioxide  and 
carbon  monoxide  by  the  direct  action  of  oxygen  on  carbon  depends  on 
the  nature  of  the  carbon,  its  physical  and  chemical  state,  the  velocity 
of  the  current  of  oxygen,  and  on  the  time  (compare  Moissan,  Abstr., 
1903,  ii,  141).  In  the  present  paper,  the  author  shows  that  when  the 
carbon  has  been  heated  in  a  vacuum  and  cooled  slowly,  and  the 
operation  repeated  many  times,  the  temperatures  at  which  it  unites 
with  oxygen  to  form  the  oxides  are  higher  than  the  corresponding 
initial  values.  The  experiments  were  conducted  on  powdered  wood 
charcoal  containing  89  per  cent,  of  carbon  and  free  from  occluded 
gases ;  when  this  was  placed  in  a  current  of  oxygen,  moving  at  the 
rate  of  one  litre  per  hour,  the  temperatures  of  formation  of  carbon 
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dioxide  and  monoxide  were  85°  and  140°  respectively ;  after  the 
carbon  had  been  heated  twenty  times  in  a  vacuum  from  15°  to  350°  and 
cooled  slowly,  the  corresponding  temperatures  were  240°  and  300°. 
The  carbon  was  then  heated  in  a  vacuum  to  450°  and  allowed  to  cool 
slowly  ;  the  temperatures  of  formation  of  carbon  dioxide  and  monoxide 
were  lowered  to  97°  and  220°  respectively.  Finally,  the  operation  of 
heating  the  carbon  from  15°  to  350°  and  cooling  slowly  was  repeated 
twenty  times,  with  the  result  that  the  temperatures  of  formation  of 
the  higher  and  lower  oxide  rose  to  245°  and  307°  respectively. 

M.  A.  W. 

Emission  of  Carbon  in  Certain  Flames.  Alessandro  Amerio 
( Atti  Accacl.  Sci.  Torino ,  1905 — 1906,  41,  328 — 338). — The  author 
shows  that  the  carbon  of  the  flame  of  illuminating  gas  is  not  black, 
nor  is  it  even  grey  for  the  whole  length  of  the  spectrum,  but  only  for 
wave-lengths  equal  to  or  less  than  1-5/r;  for  greater  wave-lengths,  it 
has  a  relatively  slight  absorptive  power.  Nevertheless,  the  flame  of 
acetylene  emits  carbon  sensibly  as  a  black  substance.  The  temperature 
of  emission  of  the  particles  of  carbon  in  these  flames,  and  probably  also 
in  others,  such  as  those  of  petroleum,  oil,  &c.,  can  be  calculated  on  the 
basis  of  Wien’s  laws  of  displacement  as  if  the  carbon  were  a  black 
substance.  T.  H.  P. 

Explosions  of  Coal-gas  and  Air.  Bertram  Hopkinson  ( Proc . 
Roy.  Roc.,  1906,  .4,77,  387 — 413). — Mixtures  of  coal-gas  and  air  con¬ 
tained  in  a  dumpy  cylindrical  vessel  were  fired  by  means  of  an  electric 
spark  at  a  point  near  the  centre  of  the  vessel,  and  the  variations  of 
temperature  and  pressure  immediately  succeeding  the  explosion 
recorded  by  a  photographic  method.  The  temperature  measurements 
were  made  by  rapidly-acting  platinum  thermometers  placed  in  different 
parts  of  the  vessel,  the  measurements  of  pressure  by  the  effect  on  a 
steel  piston  pressing  against  a  spring. 

In  mixtures  rich  in  coal-gas  containing  one  volume  of  the  latter  to 
nine  of  air,  the  maximum  pressure  is  78 — 82  lbs.  above  atmospheric, 
and  is  attained  about  one-quarter  second  after  firing.  The  rate  of 
propagation  of  the  flame  is  about  150  cm.  per  second,  and  the  maximum 
pressure  is  reached  in  less  than  1/30  second  after  the  flame  completely 
fills  tho  vessel ;  by  this  time  it  is  considered  that  chemical  combina¬ 
tion  is  practically  complete.  In  the  centre  of  the  vessel,  the  gases 
combine  approximately  at  atmospheric  pressure,  and  the  temperature 
rises  to  about  1225°  within  1/20  second  3  by  subsequent  adiabatic  com¬ 
pression  it  rises  above  the  melting  point  of  platinum,  probably  to 
1900°.  Near  the  wall  of  the  vessel,  the  gas  is  compressed  to  about 
five  atmospheres  before  ignition,  and  the  maximum  temperature,  in 
this  case  varying  from  1100 — 1300°,  is  reached  within  1/30  second  of 
the  attainment  of  maximum  pressure ;  in  this  region  there  is  very 
little  adiabatic  compression.  It  is  calculated  that  the  capacity  for 
heat  of  the  products  of  explosion  is  about  i-3  times  that  of  air  at 
1200°  :  a  matter  of  great  importance  in  the  working  of  heat-engines. 
The  explosion  of  a  weaker  mixture,  containing  1  of  gas  to  12  of 
air,  differs  markedly  from  that  of  the  mixture  just  described  owing 
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to  the  fact  that  the  rate  of  propagation  of  flame  in  the  former  mixture 
is  so  much  slower,  so  that  convection  currents  play  an  important  part 
in  the  phenomenon.  In  this  case  also,  the  complete  inflammation  of 
the  gas  is  nearly  simultaneous  with  the  attainment  of  maximum 
pressure,  which  is  about  50  lbs.  above  atmospheric,  and  is  reached 
about  2*5  seconds  after  the  passage  of  the  spark.  G.  S. 

Explosive  Mixtures  of  Coal-gas  and  Air.  F.  Hauser  ( Chem . 
Centr.,  1906,  i,  311  ;  from  J.  Gasbel.,  48,  1046 — 1047). — Experiments 
on  explosive  mixtures  of  coal-gas  and  air  have  been  made  in  order  to 
determine  the  specific  heats  of  the  chimney  gases  (“  Rauchgase  ”). 
The  apparatus  consisted  of  a  tube  of  about  300  c.c.  capacity  fitted 
with  gas,  compressed  air,  and  vacuum  connections  and  pressure 
indicator. 

The  abstract  is  taken  from  a  review  by  F.  Haber,  who  criticises  the 
corrections  which  the  author  has  made,  and  considers  the  author’s 
conclusion,  that  Mallard  and  Le  Chatelier’s  results  are  too  small  and 
that  the  specific  heats  increase  as  the  pressure  decreases,  unproved. 

E.  W.  W. 

Bunsen  Flame.  W.  Allner  (Chem.  Centr.,  1906,  i,  309  —  311  ; 
from  J.  Gasbel.,  48,  1035 — 1040). — In  the  following  experiments  on 
the  bunsen  flame,  the  inner  cone  was  completely  separated  from  the 
outer  in  order  that  the  gases  might  be  sampled  with  greater  accuracy. 
Haber  and  Richardt’s  conclusions  (Abstr.,  1904,  ii,  166)  have  been 
confirmed.  In  the  relatively  cold  flames  formed  by  burning  mixtures 
of  carbon  dioxide  and  hydrogen,  or  of  carbon  monoxide  and  hydrogen, 
a  state  of  equilibrium,  however,  is  not  attained.  In  the  flames  of 
mixtures  of  methane  and  hydrogen,  methane,  hydrogen,  and  carbon 
dioxide,  benzene  and  hydrogen,  and  benzene,  hydrogen,  and  carbon 
dioxide,  the  equilibrium  k  —  ([H20][C0])/([C02][H2]),  corresponding 
with  the  temperature,  is  established  ;  this  also  holds  for  the  pure 
benzene  flame,  of  which  the  temperature  is  about  2000°,  the  equilibrium 
being  so  quickly  attained  in  this  case  that  it  extends  into  the  cooler 
region. 

The  effect  of  temperature  on  the  equilibrium  is  discussed  in  the 
original  paper,  and  the  values  of  the  constant  in  the  equation 

log-AT=  —  1/0‘4343..K Jq/T2.dt  +  constant  are  calculated  from  the  differ¬ 
ent  values  of  K  and  the  effect  of  temperature  on  the  specific  heats  of  the 
gases.  For  the  interval  1100 — 1600°,  which  is  especially  considered, 
the  errors  of  calculation  are  small.  The  temperature  of  the  flame  can 
be  calculated  from  the  composition  of  the  gaseous  mixture  withdrawn 
from  the  flame  when  the  variation  of  the  velocity  constant  with 
temperature  is  known  (“chemical  temperature”).  The  temperature 
may  also  be  determined  by  means  of  thermoelements  of  varying  thick¬ 
ness  (“thermoelectric  temperature  ”),  or  from  the  calorific  values  and 
specific  heats  of  the  gases  (“calorimetric  temperature”).  The 
temperature  of  the  coal  gas  flame  calculated  by  the  first  two  methods 
is  about  1350°,  and  that  of  a  mixture  of  coal  gas  and  carbon  dioxide, 
1250°.  In  burning  mixtures  of  carbon  dioxide  and  hydrogen  and 
VOL.  xc.  ii.  30 
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carbon  dioxide,  hydrogen,  and  oxygen,  the  hydrogen  is  unable  to  reduce 
the  carbon  dioxide  at  about  1000°,  hence  the  value  of  the  constant  is 
found  to  be  far  less  than  that  calculated  by  the  calorimetric  method. 
The  presence  of  an  accelerator  in  the  combustion  zone  of  flames  of  coal 
gas  or  of  mixtures  of  coal  gas  and  carbon  dioxide  causes  a  state  of 
equilibrium  to  be  more  nearly  attained.  The  calculated  equilibrium 
constant  and  the  “  chemical  ”  temperature  of  the  carbon  monoxide 
and  hydrogen  flame  are  both  too  high,  but  the  “  calorimetric  ”  and 
“thermoelectric”  temperatures  are  practically  identical,  hence  equi¬ 
librium  is  not  established  at  1100°.  Whilst  in  this  case  the  tempera¬ 
ture  of  the  lower  flame  is  about  1000°,  and  that  of  the  upper  about 
1500°,  in  the  methane-hydrogen  flame  the  points  of  the  inner  and  the 
outer  flames  have  temperatures  of  about  1450°  and  about  1100°  re¬ 
spectively.  The  chemical  and  thermoelectric  temperatures  agree,  and 
when  the  flame  is  cooled  by  the  addition  of  carbon  dioxide  the  agree¬ 
ment  still  holds.  The  lower  flame  of  the  mixture  of  benzene  and 
hydrogen  is  intensely  green  and  has  a  temperature  of  about  1470°, 
whilst  that  of  the  dull  blue  upper  flame  is  only  1270°.  The  lower 
flame  is  in  equilibrium,  and  this  is  also  the  case  when  the  flame  is 
cooled  by  carbon  dioxide.  The  internal  cone  of  the  benzene  air  flame 
is  intensely  green  ;  unless  the  gases  are  thoroughly  mixed,  the  two 
portions  of  the  flame  cannot  be  separated.  It  was  found  impossible  to 
obtain  a  value  for  K  greater  than  4,  although  the  temperature  corre¬ 
sponding  with  A=3‘75  is  about  1500°,  and  the  calorimetric  tempera¬ 
ture  calculated  from  the  composition  of  the  gas  withdrawn  from  the 
space  between  the  flames  corresponds  with  K>  5.  When  the  gas  is 
withdrawn  from  the  inner  flame  by  means  of  a  well-cooled  tube,  the 
calculated  value  of  K  is  5 '8,  which  corresponds  with  a  temperature  of 
about  2200°.  The  composition  of  the  gases  from  the  inner  cone  must 
therefore  remain  constant  on  cooling  if  the  temperature  is  below  1550°, 
whilst  at  higher  temperatures  the  equilibrium  changes  on  cooling  until 
a  temperature  of  about  1500°  is  reached.  The  time  required  for  the 
temperature  of  the  gases  of  the  inner  cones  of  the  various  flames  to 
cool  to  about  1000°  has  been  calculated  to  be  0  1  to  0'6  second. 

The  results  are  arranged  in  tables  in  the  original  paper  and  ex¬ 
amples  of  some  of  the  calculations  are  given  in  an  appendix. 

E.  W.  W. 

Constitution  of  Carbon  Suboxide.  Arthur  Michael  ( Ber ., 
1906,  39,  1915  — 1916.  Compare  Diels  and  Wolf,  this  vol.,  ii,  227). — 
The  author  considers  that  carbon  suboxide  is  the  lactone  of  /3-hydroxy  - 

propiolic  acid,  C^^^>0.  G.  Y. 

The  Gases  of  Thermal  Springs.  Determination  of  the  Rare 
Gases ;  General  Presence  of  Argon  and  Helium.  Charles 
Moureu  ( Compt .  rend.,  1906,  142,  1 155 — 1158.  Compare  Abstr.,  1905, 
ii,  5  ;  Bouchard  and  Troost,  Abstr.,  1896,  ii,  298 ;  Rayleigh,  Abstr., 
1897,  ii,  316  ;  Ramsay,  Abstr.,  1898,  ii,  382  ;  Moissan,  Abstr.,  1903, 
ii,  209  ;  Nasini,  Abstr.,  1904,  ii,  399  ;  Curie  and  Laborde,  ibid.,  ii, 
461). — The  original  contains  the  percentage  composition  by  volume  of 
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the  gaseous  constituents  of  the  waters  of  forty-three  thermal  springs  ; 
the  amount  of  rare  gases  present  varies  directly  with  the  amount  of 
nitrogen  and  inversely  with  the  amount  of  carbon  dioxide,  being 
usually  1  to  1*5  per  cent,  that  of  the  nitrogen,  although  in  the  waters 
of  Maizieres  it  is  as  high  as  6‘35  per  cent.  A  spectroscopic  examina¬ 
tion  of  the  rare  gases  revealed  the  presence  of  argon  in  forty-three 
cases  and  of  helium  in  thirty-nine.  M.  A.  W. 

Isomorphism  of  Potassium  and  Sodium  Compounds.  Nicolai 
S.  Kurnakoff  and  S.  Sciiemtschcschny  (Chem.  Centr.,  1906,  i, 
526 — 528 ;  from  Iswieslja  Petersburg  Polytechn.  Inst.,  1905,  4, 
227 — 244). — In  opposition  to  the  results  obtained  by  Le  Chatelier 
(Abstr.,  1894,  ii,  179)  and  Ruff  and  Plato  (Abstr.,  1903,  ii,  588),  the 
author  finds  that  the  solidifying  points  of  slowly  cooling  mixtures  of 
the  fused  chlorides,  bromides,  iodides,  or  fluorides  of  potassium  and 
sodium  fall  on  a  continuous  curve.  From  the  authors'  .observations  it 
appears  to  be  a  perfectly  general  property  of  sodium  and  potassium 
salts  to  form  isomorphous  mixtures  on  crystallising  from  a  state  of 
fusion.  P.  H. 

Ultramicroscopic  Examination  of  the  Colours  of  Rock  Salt. 

H.  Siedentopf  (Chem.  Centr.,  1906,  i,  388 — 389 ;  from  Physikal. 
Zeit.,  6,  855 — 866.  Compare  A nn.  Physik,  1903,  [iv],  10,  1). — Natural 
rock  salt  is  usually  blue ;  the  colour,  which  is  due  to  ionisation,  may 
be  produced  artificially  by  adding  alkali  metal  or  removing  chlorine 
from  the  salt.  In  the  former  method,  perfectly  clear  pieces  of  rock 
salt  contained  in  closed  tubes  in  an  atmosphere  of  hydrogen  are 
exposed  to  the  vapour  of  potassium  at  590°  or  of  sodium  at  680°.  At 
temperatures  near  the  boiling  points  of  the  metals,  the  salt  becomes 
rapidly  yellow,  brown,  green,  or  blue.  When  heated  in  a  flame  the 
metal  is  volatilised  and  the  colourchanges  from  blue  to  violet-redand  pale 
yellow  and  finally  disappears.  All  the  natural  and  artificial  colours 
may  perhaps  be  due  to  the  same  cause.  The  natural  coloration  has 
possibly  been  produced  by  the  action  of  strong  radioactive  emanations 
during  the  separation  of  the  salt  or  afterwards  ;  no  trace  of  such 
emanations,  however,  has  been  found  to  remain  in  the  salt.  Since  the 
colour  is  strongly  affected  by  moisture,  it  was  probably  originally  of  a 
much  darker  shade.  Ultramicroscopic  examination  has  shown  that 
the  colour  is  probably  caused  in  all  cases  by  the  metallic  sodium  or 
potassium  which  is  contained  in  the  fissures  of  the  crystals.  Pieces  of 
salt  which  before  treatment  were  optically  transparent  showed  the 
cone  of  light  after  being  coloured.  Although  the  particles  of  metal 
are  not  larger  than  0‘4y,  they  appear  to  have  a  distinct  metallic  lustre  ; 
the  colour  is  not  dependent  on  their  size.  Since  the  metal  is  only 
found  in  the  fissures  and  holes  of  the  crystals,  its  distribution  is 
irregular.  A  thin  or  “  molecular  ”  coating  of  chloride  may  possibly 
protect  the  metal  from  the  action  of  reagents  such  as  chlorine.  The 
pale  yellow  crystals  of  rock  salt  appear  to  be  optically  transparent, 
but  become  blue  and  optically  turbid  when  gently  heated  owing  to  the 
fusion  together  of  the  smaller  particles  ;  when  more  strongly  heated 
the  fused  drops  again  disintegrate.  The  blue  crystals  of  salt  appear 
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to  be  rusty  brown  under  the  ultra-microscope.  The  spectrum  does  not 
show,  however,  a  sharp  absorption  of  the  D  line  ;  the  region  of  absorp¬ 
tion  is  broadened  towards  both  ends  of  the  spectrum.  The  optical 
behaviour  of  the  particles  is  very  dissimilar  to  that  of  optically 
homogeneous  spheres  ;  the  particles  are  of  an  acicular  or  flat  form 
according  to  the  shape  of  the  crystal.  Wood  has  observed  similar 
colours  and  changes  of  colour  on  the  surface  of  pure  metallic  sodium 
which  had  been  prepared  in  a  vacuum.  The  difference  between  the 
refractive  index  of  salt  and  natural  rock  salt  is  too  great  to  be  con¬ 
sistent  with  the  theory  of  the  presence  of  subchlorides.  Since  sodium 
and  potassium  have  similar  effects,  the  presence  of  metallic  particles  is 
probably  the  cause  of  the  coloration.  Colloidal  blue  and  bluish-violet 
solutions  of  potassium  and  sodium  have,  however,  been  prepared. 
Since  sodium  chloride  has  the  power  of  strongly  absorbing  Becquerel 
rays,  the  natural  coloration  may  have  been  caused  by  ionisation  or  the 
gradual  cumulative  action  of  faint  radiation.  E.  W.  W. 

Natrium  Arsenicum.  Carl  Wulff  ( Chem .  Cenlr.,  1906,  i, 
387 — 388  j  from  Apoth.-Zeit.,  20,  1025—1029.  Compare  Apoth.- 
Zeit.,  19,  1010). — The  preparation  of  disodium  hydrogen  arsenate, 
Na2HAs04,7H20,  is  described.  When  the  temperature  of  the  solution 
is  below  8°,  the  arsenate  crystallises  with  12H20,  but  at  temperatures 
above  8°  the  heptahydrate  separates ;  the  latter  is  best  obtained  by  crys¬ 
tallising  from  solutions  at  15 — 20°.  At  the  ordinary  temperature  and 
under  normal  atmospheric  conditions,  the  heptahydrate  is  completely 
stable ;  it  melts  at  57°,  begins  to  lose  its  water  of  crystallisation  at 
30°,  and  is  completely  dehydrated  when  gently  heated.  It  is  very 
readily  soluble  in  boiling  water  and  dissolves  in  1'64  parts  of  water  at 
15°  and  in  about  9000  of  90  per  cent,  alcohol.  At  temperatures  above 
170°,  the  pyroarsenate  is  formed  from  the  arsenate,  the  change  taking 
place  with  rapidity  at  180°.  The  anhydrous  arsenate  is  prepared  by 
heating  the  heptahydrate  at  40 — 45°,  and  finally  for  a  short  time  at 
120°.  E.  W.  W. 

Direct  Oxidation  of  Csesium  ;  some  Properties  of  Csesium 
Peroxide.  Etienne  Rengade  ( Compt .  rend.,  1906,  142,  1149 — 1151). 
— The  author  has  examined  the  action  of  pure  dry  oxygen  on  csesium 
and  finds  that  at  the  ordinary  temperature  the  csesium  is  oxidised  with 
incandescence  (Graefe  and  Eckart,  Abstr.,  1900,  ii,  490) ;  at  -  40°  the 
oxidation  proceeds  rapidly  but  without  incandescence,  whilst  at  —  80° 
the  reaction  is  more  gradual.  When  the  csesium  is  placed  in  an 
aluminium  boat  and  heated  in  a  tube  containing  pure  dry  oxygen, 
csesium  peroxide,  Cs204,  is  obtained  (Abstr.,  1905,  ii,  521),  which, 
however,  dissociates  so  readily  that  in  order  to  obtain  it  pure  the 
csesium  must  be  heated  at  300 — 350°  for  some  time  in  oxygen 
under  atmospheric  pressure  and  then  allowed  to  cool  slowly  in  contact 
with  the  gas.  Csesium  peroxide  has  a  golden-yellow  colour  which 
deepens  on  heating;  it  has  a  sp.  gr.  3'77  at  19°  and  melts  at  515°;  it 
is  decomposed  by  water,  forming  csesium  hydroxide,  oxygen,  and  hydro¬ 
gen  peroxide  ;  it  is  reduced  by  dry  hydrogen  at  300°  and  reacts  with 
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dry  carbon  dioxide  on  gently  warming,  forming  caesium  carbonate  and 
ozone.  M.  A.  W. 

Rubidium,  Caesium,  and  Lithium.  Robert  de  Forcrand 
( Compt .  rend .,  1906,  142,  1252 — 1255). — Commercial  rubidium 
hydroxide  is  the  hydrate  Rb0H,H20  :  it  melts  at  145°  and  loses 
1H20  when  heated  at  315°  in  a  silver  crucible,  and  is  completely 
dehydrated  at  350°,  whilst  at  400°  it  forms  the  peroxide  and  attacks 
the  crucible.  The  heat  of  solution  of  the  hydrate  RbOH,H20  is 
3*702  Cal.  at  15°,  that  of  the  pure  hydroxide,  RbOH,  is  14*264  Cal.  at 
15°,  whilst  the  intermediate  compound,  RbOH,0*613H2O,  has  7*658 
Cal.  at  15°.  Commercial  caesium  hydroxide,  CsOH,H20,  melts  at  180°, 
begins  to  lose  water  at  400°,  and  is  completely  dehydrated  after  pro¬ 
longed  heating  at  400 — -500°  in  a  silver  crucible,  at  which  tempera¬ 
ture  the  crucible  is  slightly  attacked  and  caesium  peroxide  (Cs203  or 
Cs204)  is  formed  (compare  Rengade,  preceding  abstract).  In  order  to 
obtain  the  pure  hydroxide,  the  commercial  hydrate  must  be  heated  in 
a  current  of  dry  hydrogen  at  500°.  The  heat  of  solution  of  caesium 
hydroxide  is  16*423  Cal.  at  15°,  that  of  the  hydrate  CsOH,H20  being 
4*317  at  15°  (compare  Beketoff,  Abstr.,  1892,  274).  The  hydrate 
LiOH,H20,  obtained  in  beautiful  crystals  from  aqueous  solutions  of 
the  hydroxide,  loses  water  when  heated  and  forms  the  hydroxide, 
LiOH,  which  melts  at  445°  and  has  a  heat  of  solution  4*477  Cal.  at 
24°,  that  of  the  hydrate  being  0*720  Cal.  at  18°.  M.  A.  W. 

Rubidium  Chromates.  Frans  A.  H.  Schreinemakers  and 
A.  Filippo  ( Chern .  Centr.,  1906,  i,  1321 — 1322  ;  from  Ghem.  Weekblad, 
3,  157 — 165.  Compare  this  vol.,  ii,  287). — A  saturated  solution  of 
rubidium  chromate,  Rb,Cr04,  contains  36*65  per  cent,  of  the  salt  at 
-7*0°,  38*27  at  0°,  40*225  at  10*3°,  42*422  at  20°,  44*114  at  30°,  46*13 
at  40°,  47*44  at  50°,  and  48*90  at  60*4°,  and  solutions  containing  0*949, 
7*215,  9*872,  15*576,  20*027,  24*283,  30*153,  34*341,  and  36*65  per 
cent,  of  chromate  freeze  respectively  at  —0*60°,  —1*10°,  -1*57°, 
-2*40°,  -3*25°,  -4*14°,  -5*55°,  -6*71°,  and  about  -7°.  The 

eutectic  point  is  about  -  7°.  As  the  percentage  of  chromic  acid  in  the 
solution  is  increased,  the  compounds  which  separate  successively  in  the 
solid  state  are  rubidium  hydroxide,  chromate,  dichromate,  trichromate, 
tetrachromate,  and  chromic  acid. 

The  solubility  of  the  chromates  of  lithium,  sodium,  potassium, 
rubidium,  and  ammonium  at  30°  is  given  in  percentages  in  the  follow¬ 
ing  table  : 


Li.  Na.  K.  Rb.  NH4. 

Oxide  .  7*09  42*0  47*0  60*56  — 

Semichromate  .  —  41*3  —  —  — 

Chromate .  49*98  46*63  39*36  44*14  28*80 

Dichromate .  56*6  66*4  15*34  9*47  32*05 

Trichromate .  —  about  80  decomposes  decomposes  decomposes 

Tetrachromate  .  —  ,>76  ,,  ,,  ,, 


All  the  chromates  of  lithium  and  sodium  crystallise  with  water,  but 
the  chromates  of  potassium,  rubidium,  and  ammonium  are  anhydrous. 

E.  W.  W. 
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Lecture  Experiments  with  Electrolytically-prepared  Cal¬ 
cium.  0.  Ohmann  ( Chern .  Centr.,  1906,  i,  1395 — 1396;  from  Zeit. 
phys.-chem.  Unterr.,  19,  83 — 89). — Lecture  experiments  showing  the 
burning  of  calcium  in  air,  in  oxygen,  and  in  the  oxygen  coal  gas  blow¬ 
pipe  ;  the  decomposition  of  water  and  water  vapour,  the  formation  of 
calcium  hydride  by  passing  hydrogen  over  the  metal  at  a  moderate 
heat,  and  the  combination  of  calcium  with  chlorine,  bromine,  iodine, 
sulphur,  selenium,  and  phosphorus  are  described  in  the  original  paper. 
The  product  formed  by  the  combination  of  phosphorus  and  calcium  has 
a  sp.  gr.  4'3,  which  is  considerably  greater  than  that  of  either 
constituent ;  when  decomposed  by  water,  it  forms  spontaneously 
inflammable  hydrogen  phosphide.  The  action  of  red  phosphorus  on 
calcium  is  more  violent  than  that  of  yellow  phosphorus,  but  is  probably 
affected  by  the  presence  of  water  ;  the  hydrogen  phosphide  obtained 
by  the  action  of  water  on  the  product  is  in  the  former  case  only 
slightly  spontaneously  inflammable.  A  violent  action  occurs  when 
calcium  is  treated  with  hydrochloric,  sulphuric,  or  nitric  acid,  and  the 
action  of  phosphoric  acid  is  also  somewhat  vigorous.  When  ignited 
in  an  atmosphere  of  carbon  dioxide  by  means  of  a  mixture  of  iron  and 
potassium  chlorate,  the  metal  burns  almost  as  well  as  in  air,  and  carbon 
is  formed.  The  metal  emits  a  shower  of  sparks  when  struck  with  a 
hammer.  E.  W.  W. 

Bologna  Phosphorus  (Phosphorescent  Sulphides).  II. 

Ludwig  Yanino  (J.  p\  Chem.,  1906,  [ii],  73,  446 — 448.  Compare 
Yanino  and  Gans,  Abstr.,  1905,  ii,  248). — A  radioactive  lead  prepara¬ 
tion  blackens  a  photographic  plate  wrapped  in  black  paper  to  about  the 
same  extent  when  laid  directly  on  the  paper  and  when  enclosed  in  a 
small  celluloid  capsule,  celluloid  absorbing  the  (3-  and  y-rays  to  only  a 
very  small  extent.  On  the  other  hand,  calcium  and  zinc  sulphides, 
which  blacken  a  photographic  plate  when  laid  directly  on  the  black 
paper  in  which  the  plate  is  wrapped,  have  no  action  when  enclosed  in  a 
celluloid  capsule.  The  sulphides,  therefore,  do  not  emit  Becquerel  rays. 

The  temperature  at  which  phosphorescent  sulphides  are  formed  is 
lowered  by  the  addition  of  fluorspar  to  the  mixture.  As  ordinary 
fluorspar  containing  iron  has  the  same  influence  on  the  temperature  of 
the  reaction  as  has  pure  calcium  fluoride,  the  presence  of  iron  in  small 
quantities  cannot  be  detrimental.  The  addition  of  alumina  or  soluble 
aluminium  salts,  or  the  substitution  of  gold  salts  for  bismuth  salts, 
or  of  paraformaldehyde  for  starch,  has  no  marked  influence  on  the 
formation  of  phosphorescent  sulphides.  A  sulphide  having  a  varying 
green  phosphorescence  is  obtained  by  the  substitution  of  copper  sul¬ 
phate  for  bismuth  nitrate. 

A  phosphorescent  sulphide  has  been  formed  from  a  mixture  contain¬ 
ing  no  free  sulphur ;  the  phosphorescence  in  this  case  must  be  caused 
by  traces  of  sulphur  formed  by  the  reduction  of  a  part  of  the  alkali 
sulphate. 

Phosphorescent  calcium  sulphide  may  be  mixed  with  indifferent  sub¬ 
stances,  such  as  alumina  or  barium  sulphate,  without  marked  diminu¬ 
tion  in  the  intensity  of  the  phosphorescence.  Calcium  sulphide 
suspended  in  water  lost  its  phosphorescence  in  four  months,  whereas 
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the  phosphorescence  of  suspensions  of  calcium  sulphide  in  ether,  ace¬ 
tone,  and  ethyl  and  amyl  alcohols  remained  almost  undiminished. 

G.  Y. 

Plaster  of  Paris  Albert  Mo  ye  {Ghent.  Zeit .,  1906, 30,  544 — 545). 
— Finely-powdered  alabaster  was  heated  in  quantities  of  10  grams  at  a 
time  to  various  temperatures,  and  the  resulting  substances  were 
allowed  to  cool  over  sulphuric  acid.  By  determining  both  the  sp.  gr. 
and  the  amount  of  water  of  crystallisation  of  the  several  products,  it 
was  found  that  as  the  latter  quantity  diminished  the  sp.  gr.  rose  from 
2 ‘3 2  to  2 ‘75,  which  is  the  value  given  by  van’t  Hoff  for  the  half 
hydrate,  CaS04,^HoO.  As  the  amount  of  water  was  still  further 
diminished,  the  sp.  gr.  steadily  fell  to  2-44,  corresponding  with  0'5  per 
cent,  of  water,  but  rose  suddenly  to  2 ’86  on  complete  dehydration. 
The  substance  having  sp.  gr.  2‘44  appeared  from  its  behaviour  on 
exposure  to  moist  air  to  be  the  so-called  “  soluble  anhydrite.”  P.  H. 

Pozzuolana  and  its  Technical  Value.  Giovanni  Giorgis  and 
Gino  Gallo  ( Gazzetta ,  1906,  36,  i,  137 — 158). — The  authors  give  the 
following  i-esults  of  analysis  of  four  samples  of  volcanic  sand  deposited 
from  Vesuvius  in  the  eruptions  of:  (1)  1878;  (2)  May,  1900; 
(3)  November,  1900;  (4)  1620: 


1. 

2. 

3. 

4. 

Si02  . 

48-45 

47-94 

47-40 

48-00 

p2o5  . 

0-60 

0-56 

0-66 

— 

FeA  . 

3-49 

9-69 

3-76 

509 

FeO  . 

3-35 

3-35 

3-65 

203 

aia . 

17  81 

21-31 

21-31 

17-53 

CaO  . 

12-09 

8-89 

9-71 

11-19 

MgO  . 

302 

1-65 

1-73 

3-60 

k2o  . . . 

5-01 

5-12 

502 

8-47 

Na90  . 

5-46 

7-33 

6-38 

2-56 

H20  retained  at  110° 

0-60 

0-06 

0-20 

1-54 

„  lost  at  110°  . 

0-41 

0-17 

013 

0-36 

All  these  samples  have  a  less  astringent  taste  than  the  pozzuolana 
of  S.  Paolo  and,  when  mixed  with  lime,  require  hardly  one-third  the 
amount  of  water  necessary  for  true  pozzuolana  to  form  a  normal  paste. 
On  immersing  samples  (1),  (2),  and  (3)  in  water  and  passing  a  current 
of  carbon  dioxide  through  the  mixture  for  two  months,  the  proportions 
of  Na20  present  were  changed  to  3  95,  4'33,  and  3"93  respectively,  the 
remaining  constituents  being  but  little  altered  in  amount.  The 
analysis  of  sample  (4)  indicates  that  a  similar  action  has  occurred  also 
with  it. 

The  authors  have  determined  the  electrical  conductivity  of 
pozzuolana  and  mortars  made  from  it  with  lime.  The  results  show 
that  adulteration  of  pozzuolana  with  inert  materials  may  be  detected 
in  this  way.  T.  H.  P. 

Transformation  of  Glucinum  Hydroxide  into  a  Form 
Sparingly  Soluble  or  Insoluble  in  Alkalis  or  Acids.  Gabriel 
van  Oordt  (D.R.-P,  165488). — ’Glucinum  hydroxide  becomes  converted 
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into  a  very  sparingly  soluble  form  when  heated  for  some  time,  either 
alone  or  in  contact  with  water,  steam,  or  a  solution  of  some  indifferent 
compound  such  as  ammonia  or  an  alkali  carbonate.  This  change  also 
occurs  when  the  hydroxide  is  heated  with  aqueous  alkali  hydroxides 
so  diluted  that  the  hydroxide  remains  undissolved  throughout  the 
experiment.  The  product  is  also  very  insoluble  in  acids,  and  hence 
successive  treatments  with  alkali  hydroxide  and  acid  will  separate  iron, 
aluminium,  and  glucinum  in  a  mixture  of  their  hydroxides. 

G.  T.  M. 

Alloys  of  Zinc  and  Antimony.  S.  Schemtschuschny  {Chem. 
Centr.,  1906,  i,  536;  from  Iswieslja  Petersburg  Polylechn.  Inst.,  1905, 
4,  191 — 208.  Compare  Monkemeyer,  Abstr.,  1905,  ii,  171). — Although 
Monkemeyer  states  that  the  alloy  ZnSb  melts  sharply  at  561°,  the 
present  author  finds  that  this  substance  decomposes  at  537°  into 
Zn3Sb2  +  Sb,  and  does  not  crystallise  spontaneously  from  the  fused 
mass  containing  53'67  to  100  atom,  per  cent,  of  antimony,  but  breaks 
up  into  the  metastable  system,  Zn3Sb2  +  Sb,  which,  on  further  cooling, 
gives  the  stable  system  ZnSb  4-  Sb,  a  change  which  is  accompanied 
with  the  development  of  a  considerable  amount  of  heat.  P.  H. 

Phosphorescence  of  Zinc  Sulphide.  Willem  P.  Jorissen  and 
Wilhelm  E.  Ringer  {Chem.  Centr.,  1906,  i,  644  ;  from  Pub.  Congres 
Chim.  Liege,  1905.  Compare  Abstr.,  1904,  ii,  817). — The  pure 
sulphides  of  calcium,  barium,  or  zinc  do  not  phosphoresce  except  in  the 
presence  of  traces  of  foreign  matter  such  as  bismuth  salts.  In  the  case 
of  zinc  sulphide,  it  is  found  that  whereas  magnesium  chloride  or  sul¬ 
phate  have  no  action,  bismuth,  cadmium,  or  manganese  salts  and  the 
chlorides  of  sodium  or  potassium  produce  a  marked  effect.  The  phos¬ 
phorescence  caused  by  the  two  latter  substances  is  increased  by  the 
addition  of  manganese  salts,  is  diminished  by  copper  salts,  and  is 
entirely  suppressed  by  platinum  and  silver  salts.  P.  H. 

Preparation  of  Zinc  and  Magnesium  Perborates.  Deutsche 
Gold-  &  Silber-scheide-Anstalt  vorm.  Roessler  (D.R.-P.  165278  and 
165279). — Zinc  perborate  may  be  prepared  by  any  of  the  following  pro¬ 
cesses  :  (1)  a  solution  of  boric  acid  and  a  zinc  salt  such  as  the  sulphate 
is  cooled  and  treated  with  sodium  peroxide ;  (2)  finely-divided  sodium 
perborate  and  zinc  chloride  or  sulphate  are  suspended  in  water, 
when  metathesis  occurs  ;  (3)  an  aqueous  suspension  of  sodium  perborate 
is  treated  successively  with  a  mineral  acid,  a  solution  of  a  zinc  salt,  and 
moderately  concentrated  aqueous  sodium  hydroxide  ;  (4)  moist  hydrated 
zinc  peroxide  is  triturated  with  boric  acid,  when  a  thin  paste  of  zinc 
perborate  is  obtained.  The  first  of  these  processes  gives  the  best 
result.  The  perborate  is  an  amorphous,  flocculent  substance  contain¬ 
ing  9 ‘5  per  cent,  of  active  oxygen,  an  amount  which  approximates  to 
the  theoretical  value. 

Magnesium  perborate,  which  can  also  be  obtained  by  similar  methods, 
is  a  very  stable,  white,  amorphous  powder,  which  evolves  11*9  per  cent, 
of  active  oxygen,  this  being  practically  the  theoretical  amount. 
Digestion  with  water^,  decomposes  this  substance  into  a  soluble  mag- 
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nesium  hydrogen  perborate  and  an  insoluble  basic  magnesium  per¬ 
borate.  G.  T.  M. 

Electrolytic  Preparation  of  Copper  Sulphate.  Gustav 
Kroupa,  Luckow,  and  Emile  Campagne  ( Chem .  Centr 1906,  i, 
439 — 440;  from  Oesterr.  Zeit.  Berg.-Hiitt.,  53,  611 — 613). — Cuprous 
and  cupric  oxides  are  prepared  by  electrolysing  a  solution  of  an  alkali 
salt  between  copper  electrodes.  Sodium  sulphate  or  chloride  may  be 
used.  In  the  former  case,  copper  sulphate  is  formed  by  the  solution  of 
the  anode,  whilst  at  the  cathode  hydrogen  is  liberated  and  sodium 
hydroxide  formed.  By  the  action  of  the  alkali  hydroxide  on  the  copper 
sulphate,  blue  copper  hydroxide  is  precipitated.  An  E.M.F.  of  1*5 — 2 
volts  is  required  and  a  current  density  of  1  ampere  per  sq.  metre.  The 
theoretical  quantity  of  copper  is  dissolved  at  the  beginning  of  the 
experiment,  but  the  E.M.F.  soon  rises  to  3  volts,  and  oxygen  is 
evolved  at  the  anode,  whilst  the  blue  hydroxide  of  copper  changes  to 
brown  or  black  and  the  liquid  becomes  alkaline.  The  occurrence  of 
secondary  reactions  may  be  prevented  by  keeping  the  electrolyte 
faintly  acid  and  in  continuous  circulation.  When  the  liquid  is  agitated 
by  means  of  a  stream  of  carbon  dioxide,  cupric  hydroxycarbonate, 
CuC03,Cu(0H)2,  is  formed  quantitatively.  In  order  to  prevent  the 
reduction  of  the  oxide  or  carbonate  by  the  hydrogen,  the  cathode  is 
enveloped  in  a  cotton  cloth  or  thin  felt.  Copper  sulphate  or  other  salts 
of  copper  may  be  readily  prepared  from  the  oxide  or  hydroxy-carbonate  ; 
the  latter  forms  a  very  fine  green  powder  which  is  readily  and  com¬ 
pletely  soluble  in  dilute  acids  or  ammonia.  A  sample  of  the  hydroxy¬ 
carbonate  was  found  to  contain  54’97  per  cent,  of  copper,  19 ’50  of 
carbon  dioxide,  25 '23  of  oxygen  and  water,  and  0'30  of  insoluble 
matter.  E.  W.  W. 

Researches  on  the  Rare  Earths.  II.  Georges  Urbain  (J.  Chim. 
Phys.,  1906,  4,  105 — 139). — A  continuation  of  the  previous  paper 
(this  vol.,  ii,  359),  which  is  entirely  an  epitome  of  work  published  by 
the  author  during  the  last  few  years.  The  present  part  deals  chiefly 
with  the  various  points  of  resemblance  and  isomorphism  of  salts  of  bis¬ 
muth  and  the  rare  earths,  and  examples  are  given  of  the  separation  of 
the  rare  earths  by  means  of  bismuth  salts  as  well  as  of  the  preparation 
of  pure  salts  ;  for  example,  of  europium  and  samarium  (compare  Abstr., 
1904,  ii,  37,  340,  486).  L.  M.  J. 

Action  of  Ammonia  Gas  on  Anhydrous  Neodymium 
Chloride.  Camille  Matignon  and  Rene  Trannoy  ( Compt .  rend., 
1906,  142,  1042—1045.  Compare  Abstr.,  1905,  ii,  165).— When 
anhydrous  neodymium  chloride  is  exposed  to  the  action  of  gaseous 
ammonia  at  a  low  temperature  or  is  sealed  in  a  tube  with  liquefied 
ammonia,  it  is  converted  into  the  additive  compound,  NdCl3,12NH3. 
This,  on  being  gradually  heated,  dissociates,  giving  rise  to  a  series  of 
less  complex  additive  products,  the  formulae,  dissociation  temperatures, 
and  heats  of  formation  (in  each  case  from  the  preceding  compound  in 
the  list)  of  which  are  as  follows :  NdCl3,NH3,  360°,  20,2Cal. ; 
NdCl3,2NH3,  255°,  16-9Cal. ;  NdCl3,4NH3,  '  157°,  13-7Cal. ; 
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NdCl3,5NH3,  117°,  12-5Cal. ;  NdCl3,8NH3,  79°,  112Cal. ; 

NdC]3llI7H3,  26°,  9-5Cal.  ;  NdCl3,12NH3,  -10°,  8-4Cal.  The  heats 
of  formation  were  deduced  by  application  of  the  law  of  constant 
change  of  entropy  (Abstr.,  1899,  ii,  273).  T.  A.  H. 

Absolute  Atomic  Weight  of  Terbium.  Gustav  D.  Hinrichs 
(Compt.  rend.,  1906,  142,  1196 — 1197). — Taking  the  round  numbers 
0  =  16,  H=l,  S  =  32,  and  applying  his  method  of  limits  (compare 
Abstr.,  1893,  ii,  163,  277,  316,  317  ;  1894,  ii,  39,  87,  276  ;  1900,  ii, 
534,  539 ;  1905,  ii,  517)  to  Urbain’s  analytical  data  for  the 

determination  of  the  atomic  weight  of  terbium  (this  vol.,  ii,  361),  the 
author  obtains  the  value  159'07,  as  against  the  mean  value  159‘22 
obtained  by  Urbain.  M.  A.  W. 

Aluminium  Carbonicum.  A.  Gawalowski  ( Chem .  Centr.,  1906, 

i,  640;  from  Pharm.  Post,  1905,  38,756 — 757.  Compare  Abstr.,  1905, 

ii,  713). — Aluminium  carbonate  varies  in  composition  according  to  the 

method  of  preparation  ;  when  prepared  at  atmospheric  pressure  it 
contains  from  8—9  per  cent,  of  carbon  dioxide  and  40 — 45  per  cent, 
of  alumina,  whilst  at  a  pressure  of  8  atmospheres  a  polycarbonate  is 
obtained  which  dissolves  to  a  clear  solution  in  Avater  ;  on  reducing  the 
pressure,  carbon  dioxide  is  evolved  and  the  same  carbonate  is  precipi¬ 
tated  as  above ;  the  filtrate  from  this  substance  contains  a  soluble 
carbonate  of  aluminium,  which,  on  warming  to  25°  or  30°  or  on  keeping 
for  some  time,  deposits  another  carbonate  containing  2 — 3  per  cent,  of 
carbon  dioxide  and  about  50  per  cent,  of  alumina  ;  this  substance  and 
the  carbonate  containing  from  8 — 9  per  cent,  of  carbon  dioxide  are 
both  white,  tasteless  substances  ;  they  are  insoluble  in  cold  acetic  acid, 
but  dissolve  readily  with  evolution  of  carbon  dioxide  in  hot  acetic  acid 
or  in  mineral  acids.  P.  H. 

Variations  in  the  Size  of  the  Granules  of  Colloidal  Ferric 
Hydroxychloride.  G.  Malfitano  (Compt.  rend.,  1906,  142, 
1277—1279.  Compare  Abstr.,  1905,  ii,  15,  72,  459  ;  this  vol.,ii,  33). 
— When  a  colloidal  solution  of  ferric  chloride  is  filtered  through  a 
collodion  membrane,  the  latter  becomes  stained  a  deep  red  colour,  and 
in  this  modified  state  it  is  no  longer  impervious  to  the  colloidal 
granules,  but  allows  those  portions  of  the  colloid  less  rich  in  chlorine 
to  pass  through.  If  a  colloidal  solution  of  ferric  chloride  is  diluted 
and  then  submitted  to  dialysis,  the  amount  of  hydrochloric  acid  in  the 
filtrate  increases  and  the  number  of  colloidal  granules  diminishes 
with  the  dilution,  whilst  the  addition  of  hydrochloric  acid  to  the 
diluted  solution  causes  the  formation  of  those  colloidal  granules 
which  are  capable  of  passing  through  the  membrane.  In  explanation 
of  these  facts,  the  author  suggests  that  the  original  colloidal  solution 
contains  a  mixture  of  granules  each  formed  of  1,  2,  3,  or  4  mols. 
Fe2(OH)G  grouped  round  the  H  ion  of  an  HC1  molecule ;  the  smaller 
granules,  those  containing  1  or  2  mols.  Fe2(0H)6,  are  able  to  percolate 
through  the  membrane,  whilst  the  larger  ones  are  incapable  of  so 
doing  ;  the  effect  of  dilution  on  the  colloidal  solution  is  to  increase  the 
hydrochloric  acid  at  the  expense  of  the  chlorine  of  the  smaller  colloidal 
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granules,  which  are  re-formed  on  the  addition  of  hydrochloric  acid  to 
the  diluted  solution.  M.  A.  W. 

Action  of  Silicon  Tetrachloride  on  Nickel.  Emile  Vigouroux 
(l Compt .  rend.,  1906,  142,  1270 — 1271.  Compare  this  vol.,ii,  32,  287). 
— When  nickel  is  subjected  to  the  action  of  silicon  tetrachloride  at  a 
high  temperature  until  the  mass  fuses  and  the  loss  in  weight  amounts 
to  30  per  cent.,  the  product  consists  of  the  silicide,  Ni4Si,  which  has  a 
metallic  appearance,  is  very  brittle  and  crystalline,  and  not  attracted 
by  a  magnet.  By  the  prolonged  action  of  silicon  tetrachloride  on  the 
lower  silicide,  it  is  converted  into  the  higher  silicide,  Ni2Si  (compare 
Abstr.,  1896,  ii,  176).  M.  A.  W. 

Cobalt  Chromates.  Max  Groger  ( Zeit .  anorg.  Chem.,  1906,  49, 
195 — 206.  Compare  Abstr.,  1905,  ii,  393). — Aqueous  solutions  of 
cobalt  chloride  were  mixed  with  solutions  of  potassium,  sodium,  and 
ammonium  chromates  of  different  strengths  and  the  composition  of  the 
precipitates  investigated.  The  only  definite  crystalline  compound 
isolated  was  the  normal  potassium  cobaltous  chromate, 
K2Cr04,CoCr04,2H20. 

The  precipitates  obtained  with  sodium  clmomate  form  dark  brown 
granules  and  consist  essentially  of  basic  cobaltous  chromates  together 
with  small  quantities  of  a  higher  oxide  of  cobalt.  When  sodium 
chromate  is  used  in  considerable  excess,  the  precipitates  contain  varying 
quantities  of  this  salt  as  well.  All  the  precipitates  obtained  with 
potassium  chromate  contain  considerable  quantities  of  this  salt  and  are 
to  be  regarded  as  potassium  cobaltous  chromates.  They  are,  however, 
slowly  hydrolysed  even  by  cold  water,  giving  up  potassium  chromate, 
until  finally  basic  chromates  of  cobalt  remain.  From  a  solution  of 
equivalent  quantities  of  cobalt  chloride  and  the  chromate,  the  compound 
K2Cr04,CoCr04,2H20  was  obtained  in  dark  brown  needles.  The  preci¬ 
pitates  obtained  with  ammonium  chromate  were  brownish-red  in  colour 
and  contained  ammonium,  but  no  crystalline  double  salt  corresponding 
with  the  potassium  compound  could  be  obtained.  By  repeated  treatment 
with  water,  all  the  ammonium  chromate  can  be  removed,  and  basic 
cobalt  chromates,  mixed  with  varying  proportions  of  a  higher  oxide  of 
cobalt,  remain  behind.  G.  S. 

Behaviour  of  Chromium  prepared  by  the  “  Aluminothermal 
Method  ”  towards  Hydrogen  Haloids.  Theodor  Doring  ( J '.  pr. 
Chem.,  1906,  ii,  73,  393 — 419.  Compare  Abstr.,  1902,  ii,  660). — The 
experiments  described  in  this  paper  were  carried  out  with  the  least 
impure  of  the  three  preparations  of  chromium  quoted  previously  ( loc . 
cit.).  It  contains  97'95  per  cent,  of  chromium,  and  is  more  stable  to¬ 
wards  hydrobromic,  hydriodic,  and  hydrofluoric  acids  than  is  the  most 
impure  preparation  containing  9367  per  cent,  of  chromium.  The 
chromium  is  dissolved  completely  by  moderately  concentrated  hydro¬ 
fluoric  acid,  but  small  amounts  remain  undissolved  often,  even  on  pro¬ 
longed  heating  with  concentrated  hydrobromic  or  hydriodic  acid.  The 
minimum  concentration  at  which  the  acid  acts  on  the  chromium  is,  at 
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the  ordinary  temperature  for  hydrobromic  acid,  1'40 — 1‘60,  for  colour¬ 
less  hydriodic  acid  2-20 — 2*40,  and  for  hydrofluoric  acid  1*32 — 1'50 
gram-mols.  per  litre,  or,  at  the  boiling  point  of  the  acids,  022 — CP28, 
1'70 — 2,00,  and  022 — 0'28  gram-mols.  per  litre  respectively.  The 
solutions  in  hydrobromic  and  hydrofluoric  acids  are  at  first  bluish-green, 
and  become  pure  green  or  bluish-violet  only  when  the  reaction  has 
proceeded  for  some  time.  The  solution  in  hydrofluoric  acid  is  green 
from  the  commencement  of  the  reaction.  The  solutions  formed  at  the 
ordinary  temperature  contain  only  very  small  amounts  of  the  chromous 
haloids. 

When  dissolved  at  higher  temperatures  in  an  atmosphere  of  hydrogen, 
chromium  forms  in  hydrofluoric  acid  a  green,  in  hydrobromic  or 
hydriodic  acid  a  blue,  solution,  becoming  green  or  violet  only  after  some 
hours.  These  solutions  contain  considerable  amounts  of  the  chromous 
together  with  the  chromic  haloids.  The  change  of  the  chromous  haloid 
first  formed  into  the  chromic  haloid  is  accompanied  by  an  evolution  of 
hydrogen,  which  may  be  observed  after  the  metal  has  been  entirely 
dissolved.  The  change  takes  place  rapidly  and  completely  in  the 
presence  of  platinum  black. 

The  results  of  the  quantitative  study  of  these  changes  are  tabulated 
and  plotted  as  curves. 

The  change  of  the  chromous  into  the  chromic  haloid  commences  at 
the  same  time  or  immediately  after  the  formation  of  the  chromous 
haloid.  The  amount  of  the  chromic  haloid  formed  increases  with  the 
concentration  of  the  chromium  in  the  solution.  This  confirms  the 
author’s  view  of  the  nature  of  Ostwald’s  periodic  curve. 

The  concentration  of  the  chromous  haloid  increases  to  a  maximum 
after  an  interval  varying  with  the  acid,  and  thereafter  gradually 
diminishes.  In  hydrochloric  acid  solution,  the  concentration  of  the 
chromic  chloride  is  always  greater  than  that  of  the  chromous  chloride, 
whilst  the  concentration  of  the  chromous  haloid  may  be  the  greater  in 
hydrobromic  or  hydriodic  acid  solution.  The  velocity  of  the  actual  pro¬ 
cess  of  solution  increases  rapidly  to  a  maximum  and  then  diminishes. 

G.  Y. 


Chromium  Compounds.  IV.  Hydrated  Chromium  Chlorides. 

Alfred  Werner  and  A.  Gubser  (Ber.,  1906,  39,  1823 — 1830.  Com¬ 
pare  Abstr.,  1901,  ii,  453). — Godefroy’s  decahydrated  chromic  chloride 
(Abstr.,  1885,  352),  more  conveniently  obtained  from  a  solution  of 
chromic  chloride  (2:1)  cooled  in  a  freezing  mixture,  separates  in  needle- 
shaped  or  prismatic  crystals,  which  are  stable  in  air  at  the  ordinary 
temperature,  dissolve  readily  in  water,  alcohol,  or  acetone,  and  lose 
4H20  over  sulphuric  acid,  changing  into  the  green  hexahydrate.  Only 
one-third  of  the  chlorine  is  precipitated  by  silver  nitrate,  and  the 
electrical  conductivity  also  indicates  the  presence  of  only  two  ions  in 
solution.  Of  the  10H2O,  two  mols.  are  replaceable  by  rubidium 
chloride,  forming  a  green,  crystalline,  unstable  double  salt, 
CrCl3,2RbCl,8H20, 

in  which  two-fifths  of  the  chlorine  is  not  precipitated  by  silver  nitrate. 
These  properties  show  that  the  decahydrate  is  of  the  same  type  as  the 
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green  hexahydrate  (loc.  cit.)  ;  the  additional  4H20  are  in  the  chromium 
complex,  and  the  constitution  assigned  to  the  substance  is 

Violet  Sulphates  of  Chromium.  Rudolf  F.  Weinland  and 
Reinhold  Krebs  (Zeit.  anorg.  Client.,  1906,  49,  157 — 171.  Compare 
this  vol.,  ii,  233  ;  Higley,  Abstr.,  1905,  ii,  565). — The  violet  chloro- 
sulphate  of  chromium  described  in  a  former  paper  is  decomposed  by 
water,  and  from  the  solution  a  hydrated  chromium  sulphate  with 
17H00  was  obtained  in  long,  tabular,  violet  crystals.  Attempts  were 
made  to  prepare  the  violet  octahedral  sulphate  with  18H20,  described 
by  Higley  {loc.  cit.)  and  others,  but  without  success;  in  all  cases  the 
tabular  crystals  with  17H20  were  obtained. 

Three  violet  acid  sulphates  of  chromium  were  obtained  by  the  action 
of  excess  of  strong  sulphuric  acid  on  aqueous  solutions  of  chrome  alum 
in  the  cold.  In  a  vacuum  over  sulphuric  acid,  when  100  molecules  of 
the  acid  are  present  to  one  of  the  sulphate,  the  tetrasulphate, 
Cr2(S04)3,H2S04,16H20, 

separates  in  columnar  crystals;  with  140  molecules  of  the  acid,  the 
pentasulphate,  Cr2(S04)3,2H2S04,18H20,  is  obtained  in  rectangular 
plates.  By  interaction  of  the  components  at  -  15°,  a  second  tetra¬ 
sulphate,  Cr2(S04)3,H2S04,24H20,  is  obtained  in  the  form  of  long, 
tabular  crystals.  A  green  tetrasulphate,  isomeric  with  the  first-men¬ 
tioned  salt,  was  obtained  in  fine  needles  from  a  solution  previously 
warmed. 

In  a  vacuum  over  sulphuric  acid,  the  salt  with  16HzO  remains 
unaltered,  whilst  that  with  24H20  loses  8  molecules  of  water  and 
yields  the  former  salt.  The  pentasulphate,  on  abstraction  of  water, 
becomes  greyish-green  in  colour,  but  does  not  attain  a  constant  weight 
even  after  two  months.  It  is  considered  that  the  sulphuric  acid  resi¬ 
dues  in  all  these  salts  are  ionised,  and  from  their  behaviour  the  formulae 
[Cr2 1 6H20] (S04)3, S04H2  and  [Cr216H20](S04)3,S04H2,8H20  are  as¬ 
cribed  to  the  tetrasulphates,  and  that  of  [Cr218H20](iS04)3,2S04H2  to 
the  pentasulphate. 

As  a  result  of  further  experiments,  particularly  of  electrical  con¬ 
ductivity  measurements,  it  has  been  found  that  the  formulae  ascribed 
to  the  green  and  violet  chlorosulphates  in  the  former  paper  {loc.  cit.)  are 
no  longer  tenable ;  it  is  now  considered  that  the  green  salt  has  the 
formula  [CrC15H20,3H20]S04,  whilst  the  formula 
[Cr6H20]ClS04,2H20 

is  ascribed  to  the  violet  salt.  G.  S. 

Pure  Ferrotungstens.  Emile  Vigouroux  ( Compt .  rend.,  1906,  142, 
1197 — 1199). — By  igniting  a  mixture  of  iron  oxide,  the  lower  oxide  of 
tungsten  (W02),  and  aluminium  in  different  proportions,  the  author  has 
obtained  three  homogeneous  iron-tungsten  alloys  containing  respectively 
2*3,  6*2 1,  and  46*25  per  cent,  of  tungsten.  These  alloys  are  attacked  by 
dilute  hydrochloric  acid,  which  dissolves  the  uncombined  iron,  leaving 
the  ferrotungsten  Fe3W2  (compare  de  Benneville,  Abstr.,  1896,  ii,  !74) 


Cl. 


C.  S. 
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in  the  form  of  brilliant  plates,  with  a  sp.  gr.  13’89  at  0°;  it  is  not 
sensibly  attracted  by  the  magnet,  is  readily  attacked  by  chlorine  at 
350°,  by  oxygen  or  the  alkali  carbonates  at  a  bright  red  heat, 
or  by  potassium  hydrogen  sulphate  at  a  dull  red  heat ;  whilst  aqua 
regia,  sulphuric  acid,  fused  potassium  chlorate  or  nitrate  have  very 
little  action  on  the  compound. 

The  original  contains  a  complete  bibliography  of  the  ferrotungstens. 

M.  A.  W. 

Tin  Sulphides,  Selenides,  and  Tellurides.  Henri  Pelabon 
(Compt.  rend.,  1906,  142,  1147 — 1149). — The  freezing-point  curve  for 
mixtures  of  tin  and  sulphur  rises  rapidly  from  232°,  the  freezing  point  of 
tin,  to  840°,  the  freezing  point  of  the  mixture  containing  5  per  cent,  of 
sulphur,  and  then  rises  more  gradually  to  the  maximum  point  880°,  the 
freezing  point  of  stannous  sulphide ;  beyond  this  point  the  mixtures 
lose  sulphur  on  being  heated,  but  their  melting  points  are  lower  than 
880°.  A  mixture  of  tin  and  sulphur  in  the  proportion  required  for  the 
sesquisulphide,  Sn2S3,  decomposes  on  fusion,  yielding  a  sublimate  of 
stannic  and  a  residue  of  stannous  sulphide. 

The  freezing-point  curve  for  mixtures  of  tin  and  selenium  closely 
resembles  the  preceding ;  it  rises  first  rapidly,  then  more  gradually,  to 
the  maximum  point  860°,  the  melting  point  of  stannous  selenide,  SnSe, 
then  falls  rapidly  to  655°  and  640°,  the  two  freezing  points  of  the 
mixture  corresponding  with  the  sesquiselenide,  Sn2Se3  ;  after  that  the 
curve  falls  very  gradually  to  550°,  the  freezing  point  of  the  mixture 
containing  30  atoms  of  selenium  to  one  of  tin,  and  shows  no  peculiarity 
for  the  mixture  Sn  +  Se2. 

The  freezing-point  curve  for  mixtures  of  tin  and  tellurium  rises  first 
rapidly,  then  more  gradually,  to  780°,  the  freezing  point  of  stannous 
telhiride,  which  is  also  the  maximum  point,  then  falls  rapidly  to  the 
minimum  point  388°,  the  melting  point  of  the  eutectic  mixture,  which 
contains  about  87  per  cent,  of  tellurium,  after  which  it  rises  to  452°, 
the  melting  point  of  tellurium.  The  curve  presents  no  peculiarity  for 
the  mixtures  Sn2  +  Te3  or  Sn  -f  Te2.  M.  A.  W. 
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Chemistry. 


Hemihedrism  of  Sylvite.  Otto  Mugge  ( Centr .  Min.,  1906, 
259 — 261). — The  plagihedral-hemihedral  degree  of  symmetry  of  sylvite 
has  hitherto  been  based  only  on  the  evidence  afforded  by  etched  figures. 
The  crystals  now  described  consist  of  interpenetrating  cubes,  twinned 
on  an  octahedral  face  :  each  cube-face  is  replaced  by  a  low,  four-sided 
pyramid  placed  skew-wise  on  the  face.  All  the  crystals  observed  are 
right-handed.  They  were  deposited  at  the  ordinary  temperature  during 
a  period  of  several  years  from  a  concentrated  solution  of  potassium 
chloride.  L.  J.  S. 
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Crystals  of  Sylvite  in  Blocks  ejected  during  the  Recent 
Eruption  of  Vesuvius.  Antoine  Lacroix  ( Compt .  rend.,  1906, 142, 
1249 — 1252). — Some  of  the  pieces  of  rock  ejected  during  the  recent 
eruption  of  Vesuvius  contain  a  large  quantity  of  crystalline  alkali 
salts,  chiefly  sylvite,  which  occurs  in  large,  cubic  crystals ;  the  cube- 
faces  are  generally  brilliant,  but  some  of  them  present  the  well- 
developed,  rounded  faces  of  the  hexakisoctahedra  ;  the  crystals  are 
either  transparent  and  colourless,  or  opalescent  and  of  a  bluish-white 
colour.  In  some  specimens,  large  cubic  crystals  of  sodium  chloride 
(rock  salt),  exhibiting  octahedral  faces,  are  found  associated  with  the 
sylvite  ;  and  also  citron-yellow,  monoclinic  crystals,  of  a  triple  chloride 
of  sodium,  potassium,  and  manganese,  possessing  the  following  optic 
properties  :  the  acute  bisectrix  is  positive  and  parallel  to  the  vertical 
axis,  there  is  no  pleochroism,  and  the  double  refraction  is  a  little  higher, 
and  the  refraction  greater,  than  that  of  sylvite  ;  the  mineral  is  probably 
identical  with  the  chloromanganokalite  described  by  Johnston  Lavis 
( Nature ,  1906,  May  31).  M.  A.  W. 

Paratacamite,  a  new  Copper  Hydroxychloride.  G.  F.  Herbert 
Smith,  with  analysis  by  George  T.  Prior  ( Min .  Mag.,  1906,  14, 
170 — 177). — The  following  analysis  shows  the  new  mineral  to  have 
the  same  composition  as  the  orthorhombic  atacamite,  Cu2C1(OH)3. 

CuO.  Cu.  Cl.  H20.  Total.  Sp.  gr. 

56-10  14-27  15-97  14-10  100-44  3-74 

Although  the  crystals  are  optically  biaxial,  their  external  symmetry 
is  rhombohedral  ((7=  1-0248);  they  are  invariably  twinned  on  a 
rhombohedron  plane,  and  are  either  rhombohedral  or  prismatic  in 
habit.  The  colour  is  bright  green.  The  water  of  atacamite  is  expelled 
only  slightly  more  readily  than  that  of  paratacamite.  L.  J.  S. 

Boleite  and  Related  Minerals.  Georges  Friedel  ( Chem .  Centr., 
1906,  i,  1566 — 1567  ;  from  Bull.  Soc.  fran$,  Min.,  29,  14 — 55). — 
Cumengeite,  4PbCl2,4Cu0,5H20,  crystallises  in  very  slightly  poly- 
chroic,  indigo-blue,  quadratic  octahedra.  Sp.  gr.  4*67  at  18-7°. 

Boleite,  9PbCl2,8Ca0,3AgCl,9H20,  crystallises  in  deep  indigo-blue 
cubes,  sometimes  combined  with  the  regular  octahedron  and  the 
rhombododecahedron ;  thin  plates  appear  green  by  transmitted 
light.  Sp.  gr.  5-05  at  18-7°.  From  the  complicated  cleavage  it  is 
inferred  that  the  crystals  are  quadratic.  Pseudoboleite, 
5PbCl2,4Gu0,6H20, 

resembles  boleite  in  appearance  and  is  always  found  in  conjunction 
with  it,  and  frequently  with  cumengeite ;  the  negative  uniaxial 
crystals  have  the  sp.  gr.  4 "99 6  at  17°.  E.  W.  W. 

Crystalline  Form  of  Pyrrhotite.  Erich  Kaiser  [Centr.  Min., 
1906,  261 — 265). — In  a  long  series  of  papers  on  the  magnetic  charac¬ 
ters  of  pyrrhotite,  P.  Weiss  has  shown  that  the  crystals  are  diamag¬ 
netic  in  a  plane  parallel  to  the  base,  but  paramagnetic  in  a  direction 
perpendicular  thereto  ;  further,  from  the  variations  in  the  strength  of 
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the  magnetisation  in  different  directions  in  the  basal  plane,  he  has 
concluded  that  the  crystal-system.  is  monoclinic.  A  discussion  of 
Weiss’s  results  leads  the  present  author  to  the  conclusion  that  the  crystals 
are  orthorhombic  and  pseudo-hexagonal,  and  that  the  pseudo-hexagonal 
symmetry  is  increased  by  repeated  twinning,  as  in  aragonite,  &c. 

L.  J.  S. 

Mineralogy  of  Sardinia.  Bournonite  from  Sarrabus.  Federico 
Millosevich  ( Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i,  457 — 461). — 
The  author  describes  specimens  of  bournonite  found  above  a  matrix  of 
compact  quartz  in  the  Canale  Figu  vein  near  Sarrabus,  associated  with 
blende,  argentite,  native  silver,  pyrites,  and  perhaps  also  tetrahedrite. 
The  crystals  mostly  exhibit  twinning,  four  individuals  being  commonly 
combined  to  form  a  cruciform  aggregate,  although  in  many  cases  a 
greater  number  of  crystals  are  associated.  Measurements  give  for  the 
axial  ratios'the  values  [a  :  b  :  c  =  0*93415  : 1  :  0*89410],  T.  H.  P. 

Regular  Intergrowth  of  Rutile  and  Heematite.  Heinrich 
Baumhauer  (, Sitzungsber .  K.  Akad.  fViss.  Berlin ,  1906,  322 — 327).- — 
Determination  of  the  crystallographic  orientation  of  the  two  minerals. 

L.  J.  S. 

Aragotite  from  California.  Henry  G.  Hanks  (J.  R.  Microsc. 
Soc.,  1905,  673 — 676). — Ores  of  mercury  are  frequently  associated 
with  hydrocarbons,  and  a  yellow,  resinous  substance  fro£a  the  Almaden 
mercury  mine  in  California  was  described  by  F.  E.  Durand  in  1872 
under  the  name  aragotite.  A  similar  substance  from  the  Aetna  mer¬ 
cury  mine  in  Napa  Co.,  California,  is  honey-yellow  and  transparent 
and  has  a  white  streak;  the  hardness  is  1 ;  the  sp.  gr.  1*1  ;  melting  point 
125°.  It  is  completely  soluble  in  oil  of  turpentine  and  petroleum,  but 
is  only  partially  soluble  in  alcohol.  It  contains:  C,  8810;  H,  9*17 
per  cent.  These  characters  separate  it  sharply  from  idrialite,  with 
which  the  substance  was  compared  by  Durand.  L.  J.  S. 

Dundasite  from  North  Wales.  George  T.  Prior  {Min.  Mag., 
1906,  14,  167 — 169). — This  mineral  has  previously  been  recorded  only 
from  Tasmania  and  has  not  been  before  completely  analysed  (Abstr., 
1904,  ii,  47).  The  following  analysis  of  the  Welsh  mineral  gives  the 
formula  Pb0,Al203,2C02,4H20  or  PbH2(C03)2,Al2(0H)6. 

PbO.  A1203.  Fe203.  C02.  H20  (>100°).  H20  (100°).  Insol.  Total.  Sp.gr. 

43-20  21-39  1-61  16*45  13*60  "*  1*41  1*80  99'46  3'25 

The  mineral  occurs  as  white,  spherical  aggregates  or  tufts  of  minute, 
radiating,  birefringent  needles,  with  cerussite  and  allophane,  in  the 
Welsh  Foxdale  mine,  near  Trefriw  in  Carnarvonshire.  L.  J.  S. 

Formation  of  Oceanic  Salt  Deposits.  XLVII.  Jacobus  H. 
van’t  Hoff  and  J.  d’Ans  {Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1906, 
20 — 22,  412 — 419.  Compare  Abstr.,  1905,  ii,  175,  262,  319,  464,  641  ; 
1906,  ii,  236). — The  limits  of  the  polyhalite  and  krugite  region  at 
83°  have  been  established.  Of  the  ten  observations  necessary  for  this 
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purpose,  the  following  six  have  been  determined  directly  :  (1)  and  (2) 
the  limits  between  glauberite  and  polyhalite  in  different  regions,  (3) 
between  syngenite  and  polyhalite,  (4)  the  occurrence  of  glauberite,  poly- 
halite,  and  syngenite  together  in  the  glaserite  region,  (5)  syngenite, 
polyhalite,  and  penta-salt  together  in  the  potassium  chloride  region,  (6) 
polyhalite,  penta-salt,  and  anhydrite  together  in  the  potassium  chloride 
region ;  the  remaining  limits  were  determined  by  the  application  of 
Wilson’s  rule  (Abstr.,  1900,  ii,  285),  according  to  which,  in  certain 
saturated  solutions,  1/3*4  molecule  of  magnesium  chloride  (in  this  case 
calcium  chloride)  always  replaces  one  molecule  of  K2C12  at  83°.  In  the 
course  of  the  investigation  it  was  found  that  limits  can  in  some  cases 
be  rapidly  determined  by  vapour  pressure  measurements  with  the 
tensimeter. 

The  most  noticeable  difference  in  the  polyhalite  and  krugite  region 
at  25°  and  83°  is  its  great  extension  at  the  latter  temperature ;  it  is 
found  to  project  some  distance  into  the  region  of  solutions  containing 
calcium  chloride,  which  is  important  from  the  mineralogical  point  of 
view.  G.  S. 

Chrysotile  from  Cyprus.  John  W.  Evans  (Min.  Mag.,  1906, 
14,  143 — 148). — Historical  notes  are  given  respecting  the  Karystian 
stone  or  amiantos  of  the  ancients,  who  obtained  it  from  Karystos, 
in  Euboea,  and  from  Cyprus  ;  and  the  conclusion  is  drawn  that  the 
material  is  identical  with  chrysotile  (fibrous  serpentine)  rather  than 
with  asbestos  (fibrous  hornblende).  Material  from  the  ancient  quarries 
on  the  south-east  of  Mount  Troodos,  in  Cyprus,  has  the  characters  of 
chrysotile  ;  analysis  by  G.  S.  Blake  gave  : 

SiOo.  AI203.  FeO.  MgO.  H2O(>100°).  H20  (100°).  Total. 

40-54  1-09  4-87  39*02  13-47  M3  100-12 

L.  J.  S. 

Microscopical  Characters  of  Sarcolite.  Anton  Pauly  (Centr. 
Min.,  1906,  266 — 270). — -.The  difficulty  experienced  in  determining 
sarcolite  in  rock-sections  led  to  a  redetermination  of  the  characters  of 
this  mineral.  The  material  examined  consisted  of  Vesuvian  crystals. 
The  axial  ratio,  a\c  —  1  :  0-8840;  there  is  a  fairly  distinct  cleavage 
parallel  to  the  prism  (110).  Hardness  5 — 6  ;  sp.  gr.  2-7.  Refractive 
indices  for  sodium  light,  o>  =  l"6404,  «=  1-6566  ;  optically  uniaxial  and 
positive.  The  following  analysis  agrees  with  the  usually  accepted 
formula,  (Ca,Na2)3Al2Si3012  or  3R0,Al203,3Si02 : 

Si02.  A1203.  CaO.  MgO.  Na20.  K20.  Total. 

39-34  21-63  33-70  0‘36  443  trace  99-46 

The  optical  characters  by  which  sarcolite  may  be  distinguished  from 
other  rock-forming  minerals  are  enumerated.  L.  J.  S. 

Constitution  of  Certain  [Natural  Silicates.  H.  C.  McNeil 
(J.  Amer.  Chem.  Soc.,  1906,  28,  590 — 602). — Experiments  have  been 
made  with  the  object  of  ascertaining  the  constitution  of  certain 
minerals.  The  minerals,  both  before  and  after  ignition,  were  heated 
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with  solution  of  sodium  carbonate  and  also  with  hydrochloric  acid  in 
order  to  determine  the  amounts  of  silica  and  aluminium  oxide  liberated 
under  certain  conditions.  In  the  case  of  talc,  the  results  indicate 
that  this  mineral  contains  both  an  ortho-  and  a  tri-silicate  radicle  and 
that,  on  ignition,  the  latter  is  transformed  into  a  Si205  group. 
Kaolin  is  probably  an  orthosilicate,  Al:03:Si,0,Al(OH),O,Si(OH)3> 
which  on  ignition  is  converted  into  the  compound 

Ai;o3:Si-OAi:o2:sio. 

Halloysite  is  represented  by  the  same  formula  as  kaolin  with  1  mol. 
of  water  of  crystallisation.  Pyrophyllite  may  be  regarded  as  a  true 
acid  metasilicate. 

When  analcite  is  fused  with  barium  chloride,  the  sodium  is  com¬ 
pletely  replaced  by  barium,  but  this  change  is  accompanied  by  a 
considerable  breaking  down  of  the  analcite  molecule.  Similar  results 
are  obtained  with  strontium  chloride.  When  chabazite  is  fused  with 
barium  chloride  or  sodium  chloride,  substitution  takes  place  with 
formation  of  a  compound  containing  chlorine.  Similar  results  are 
obtained  with  stilbite  and  thomsonite.  From  these  experiments,  the 
general  formula  [(A102H2)H2:X*A1(X:A1)*X(IR)]2R  is  suggested  for 
thomsonite,  stilbite,  and  chabazite,  in  which  X  represents  chiefly  the 
Si04  group  in  thomsonite,  principally  Si308  in  stilbite,  and  nearly 
equal  quantities  of  each  in  chabazite. 

In  the  course  of  this  work,  it  was  observed  that  under  certain 
conditions  silica  and  aluminium  oxide  are  soluble  in  fused  barium 
chloride.  E.  G. 

Leptochlorites  from  Moravia.  Franz  Kretschmer  ( Centr . 
Min.,  1906,  293 — 311). — A  description  is  given  of  the  occurrence  of 
chloritic  minerals  (leptochlorites)  with  the  iron  ores  in  connection 
with  diabase  and  Schalstein  at  Gobitschau,  near  Sternberg  (compare 
Ann.  Rep.,  1905,  2,  281,  290).  The  name  moravite  is  applied  to  a 
mineral  occurring  as  finely  scaly  aggregates  with  an  iron-black  colour 
and  semi-metallic  lustre.  Although  resembling  thuringite  in  appear¬ 
ance,  it  differs  from  this  in  chemical,  optical,  and  other  characters. 
Sp.  gr.  2-38 ;  hardness  3^  ;  analysis  I  corresponds  with 
H4(Al,Fe)4(Fe,Mg)2Si7024. 

A  second  analysis  made  on  rather  less  pure  material  is  given  under  II. 
Under  the  microscope  the  material  is  colourless  (and  can  thus  be 
readily  distinguished  from  the  green  thuringite  with  which  it  is 
intimately  associated) ;  it  is  birefringent  and  optically  negative. 


Si02. 

A1203. 

Fe203. 

FeO. 

MnO. 

CaO. 

MgO. 

p2o5. 

h2o. 

Total. 

I.* 

49-30 

22-71 

5-04 

13-99 

nil 

trace 

1-82 

trace 

4-95 

99-46 

II. 

50-69 

19-62 

10-42 

8-30 

nil 

0-84 

1-46 

0-93 

5-02 

97-28 

III. 

23-80 

17-17 

14-59 

27-41 

0-16 

0-51 

2-70 

0-19 

13-23 

99-76 

IV. 

28-85 

17-03 

11-44 

26  03 

0-50 

1-92 

2-75 

1-24 

10-00 

99-76 

V. 

24-50 

18-45 

11-23 

31-20 

0-07 

0-93 

2-86 

0-44 

9-93 

99-59 

*  Also  K20  +  Na20,  1*10  ;  graphite,  0'55. 


Analyses  III — V  are  of  thuringite  from-the  same  locality. 

L.  J.  S. 
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Possible  Relation  between  the  Viscosity  Curves  and  the 
Molecular  Volumes  of  Silicates.  Fra.nz  Loewinson-Lessing 
( Centr .  Min.,  1906,  289 — 290). — The  viscosity  curves  of  silicates 
recently  given  by  C.  Doelter  (this  vol.,  ii,  350)  are  of  two  different 
types.  Those  for  olivine,  pyroxenes,  and  magnetite  exhibit  a  break 
near  the  melting  point,  whilst  those  for  the  felspars,  and  perhaps  also 
nepheline,  are  continuous.  In  1897,  the  present  author  pointed  out 
that  there  is  another  distinction  between  these  two  groups  of  minerals  : 
with  the  felspars  and  leucite  and  nepheline,  the  molecular  volumes  are 
greater  than  the  sums  of  the  molecular  volumes  of  the  component 
oxides,  whilst  with  olivine  and  the  pyroxenes  they  are  smaller.  The 
greater  viscosity  of  the  felspars  is  thus  probably  due  to  the  opposing 
effect  of  the  dilation  accompanying  fusion  and  the  contraction  due  to 
dissociation.  L.  J.  S. 

Rhodonite  from  Chiaves  and  from  other  Localities  of  the 
Valli  di  Lanzo.  Alessandro  Roccati  (Atti  It.  Accad.  Sci.  Torino, 
1906,  41,  487 — 494). — Rhodonite  found  at  Chiaves  and  having  the 
sp.  gr.  3‘59  gives  on  analysis  the  numbers : 

Si02.  MnO.  FeO.  CaO.  MgO.  Total. 

43-18  53-25  0'67  1-33  1-02  99-45 

This  indicates  the  formula  MnSiOg,  some  of  the  manganese  being 
replaced  by  iron,  calcium,  and  magnesium.  Rhodonite  has  also  been 
found  at  Viii,  Ceres,  Ala,  Coassolo,  and  Balangero.  T.  H.  P. 

Geikielite  and  the  Ferro-magnesian  Titanates.  Thomas 
Crook  and  Bernard  Mouat  Jones  {Min.  Mag.,  1906,  14,  160 — 166. 
Compare  Abstr. ,  1903,  ii,  84). — A  new  analysis  of  the  original 
geikielite  from  Ceylon  (Abstr.,  1895,  ii,  509)  gave  the  results  under 
I,  proving  the  formula  to  be  (Mg,Fe)Ti03  rather  than  MgTiOs.  This 
is  borne  out  by  several  other  analyses  (II — X)  of  geikielite  from 
Ceylon.  The  ferric  oxide  shown  in  these  analyses  is  in  some  cases 
primary  (isomorphously  replacing  the  geikielite  molecule),  whilst  in 
others  it  has  resulted  from  the  alteration  of  ferrous  oxide.  With  an 
increase  in  the  amount  of  iron  there  is  a  passage  to  magnesian 
ilmenite  or  picroilmenite  (analyses  XI  and  XII),  with  a  corresponding 
increase  in  sp.  gr. 


I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

Ti02  ... 

63-77 

64-78 

64-41 

63-94 

64-03 

62-49 

62-25 

61-60 

60-87 

60-02 

57-64 

56-08 

FeO.... 

6-34 

5-92 

5-44 

10-09 

12-14 

10-70 

11-58 

7-79 

6-03 

5-81 

16-57 

24-40 

Fe203 .. 

1-93 

2-22 

2-77 

0-25 

— 

3-54 

— 

4-95 

5-69 

6-80 

10-17 

5-43 

MgO  ... 

28-50 

27-90 

27-90 

25-79 

24-66 

23-60 

26-03 

26-31 

27-29 

27-79 

15  56 

14-18 

100-54 

100-82 

100-52 

100-07 

100-83 

100  33 

99-86 

100-65 

99-88 

100-42 

99-94 

100-09 

Sp.  gr. 

— 

3-89 

3-97 

4-01 

4-11 

4-01 

3-91 

3-90 

3-87 

3-79 

4-17 

4-25 

The  material  is  jet-black  in  colour  and  has  a  purplish-brown 
streak;  thin  splinters  are  translucent  with  a  deep  reddish- purple 
colour.  The  alteration  products  are  similar  to  those  of  ordinary 
ilmenite,  namely,  rutile,  leucoxene,  sphene,  and  limonite.  Cleavage 
surfaces  are  frequently  coated  with  leucoxene,  which,  as  shown  by  the 
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following  analyst,  consists  mainly  of  amorphous  titanium  dioxide  with 
some  sphene  : 

Ti02.  Fe203.  CaO.  MgO.  Si02.  II 20  Total. 

81-3  6-4  3-0  trace  4-2  5:6  100-5 

L.  J.  S. 
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Physiological  Chemistry. 


Proteid  Chemistry  and  Physiology.  Emil  Abderhalden  ( Chem . 
Centr .,  1906,  i,  248 — 249;  from  Med.  Klin.,  1905,  Nos.  46  and  47. 
Compare  Abstr.,  1905,  i,  496). — A  discussion  of  work  already  pub¬ 
lished.  H.  M.  D. 

Apncea  and  Carbon  Dioxide  in  the  Inspired  Air.  S.  Weil 
{Chem.  Centr.,  1906,  i,  1367 ;  from  Arch.  exp.  Path.  Pharm.,  54, 
285 — 293). — The  experiments  were  made  on  rabbits  in  which  respiratory 
reflexes  were  prevented  by  narcotising  them  with  chloral.  Carbon 
dioxide  in  the  air  lessens  the  duration  of  apnoea,  and  above  a  certain 
limit  (5’4  per  cent.)  powerful  artificial  respiration  causes  no  apncea  at 
all.  The  cause  of  apnoea  is  not  increase  of  oxygen,  but  lessening  of 
carbon  dioxide  in  the  blood.  W.  D.  H. 

Ammonia  in  the  Expired  Air  and  Blood.  Guido  Piccinini 
{Chem.  Centr.,  1906,  i,  1501  ;  from  Arch.  Farm,  sper.,  5,  36 — 54). — 
Expired  air  was  collected  by  a  tracheal  tube  in  dogs  and  rabbits.  It 
contained  a  small  amount  of  ammonia  ;  this  remains  constant,  or  may 
increase  with  rectal  or  intravenous  administration  of  ammouia  or  its 
salts.  It  markedly  increases  in  uraemia.  Ammonia  is  also  found  in 
the  distillate  of  blood,  especially  if  a  stream  of  air  is  passed  through 
the  fluid.  W.  D.  H. 

Coagulation  of  Blood.  Pierre  Nolf  {Bull.  Acad.  roy.  Belg., 
1906,  71 — 87.  Compare  Morawitz,  Abstr.,  1904,  ii,  59). — The  author 
shows  that  “  fibrin-ferment  ”  or  thrombin  is  a  combination  of  two 
substances  :  leucothrombin,  secreted  by  leucocytes  and  possessing  in  a 
marked  degree  the  property  of  coagulating  blood  plasma,  and 
hepatotlirombin,  secreted  by  the  liver.  Hepatothrombin  is  identical 
with  the  antithrombin  recognised  by  several  physiologists  as  occurring 
in  the  plasma  of  peptone,  and  to  which  the  incoagulable  nature  of  this 
material  has  been  attributed.  Depending  on  the  relative  amounts  of 
these  two  constituents  present  in  blood  plasma,  three  sets  of  conditions 
may  occur:  (1)  leucothrombin  in  excess,  when  coagulation  is  rapid; 
(2)  hepatothrombin  in  excess,  when  a  permanent  clot  is  formed  very 
slowly  ;  and  (3)  when  the  two  constituents  are  in  functional  equilibrium, 
in  which  case  coagulation  is  rapid  and  the  clot  formed  is  permanent. 
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Thrombin  is  rendered  inactive  when  heated  to  56°,  but  the  con 
stituents,  leucothrombin  and  hepatothrombin,  survive  exposure  to 
somewhat  higher  temperatures.  The  experiments  from  which  these 
conclusions  have  been  drawn  and  the  application  of  these  results  to  a 
number  of  physiological  problems  are  discussed  in  the  original. 

T.  A.  H. 

The  Relations  of  the  Inorganic  Salts  of  the  Blood  to  the 
Contractions  of  Cardiac  and  Skeletal  Muscle.  E.  G.  Martin 
(. Amer .  J.  Physiol .,  1906,  16,  191 — 220). — Howell’s  hypothesis, 
which  assigns  to  the  inorganic  salts  of  the  blood  a  function  of  arousing 
the  “  inner  stimulus  ”  which  produces  the  contraction  of  the  heart,  is 
not  supported.  The  products  of  the  tissue’s  own  metabolic  activity 
form  more  probably  the  source  of  the  stimulation.  Calcium  ions 
favour  the  response  of  skeletal  muscle  to  normal  stimulation,  as  they 
do  also  the  response  of  the  heart  to  its  “  inner  stimulus.”  It  is  sug¬ 
gested  that  the  action  of  diffusible  calcium  ions  in  promoting  oxida¬ 
tion  may  be  in  the  nature  of  the  activation  of  enzymes.  The  assump¬ 
tion  that  sodium  ions  exert  their  influence  through  mass  action  is  sup¬ 
ported  by  the  fact  that  they  are  only  effective  when  present  in  quan¬ 
tity.  The  view  is  advanced  that  diffusible  potassium  ions  cause 
inhibition  by  forming  inactive  compounds  with  the  zymogens  and  con¬ 
tractile  substances  of  the  tissue.  The  experiments  were  made  on 
heart  strips.  W.  D.  H. 

The  Composition  of  the  “  Residual  Nitrogen  ”  in  Blood  and 
Serous  Fluids.  Carl  Neuberg  and  H.  Strauss  ( Chem .  Centr., 
1906,  i,  1558  ;  from  Perl.  Klin.  Woch.,  43,  258 — 260). — A  com¬ 
parison  of  the  amounts  of  amino-acids  (of  which  glycine  was  iden¬ 
tified)  in  the  iesidual  nitrogen  of  the  blood  and  serous  exudations  in 
various  pathological  conditions.  The  causes  of  variation  are  dis¬ 
cussed.  W.  D.  H. 

Catalases  of  Blood.  Leopold  van  Itallie  (Chem.  Centr.,  1906, 
i,  691 — 692 ;  from  Pharm.  Weekblad,  43,  27 — 32.  Compare  this 
vol.,  ii,  238). — Catalases  are  widely  distributed  in  the  animal  and 
vegetable  kingdoms,  and  have  the  power  of  decomposing  hydrogen 
peroxide  into  oxygen  and  water.  They  occur  in  the  blood,  but  to  vary¬ 
ing  degrees  of  activity  in  different  animals  ;  a  further  difference 
between  them  is  seen  in  their  resistance  to  an  elevated  temperature, 
some  being  destroyed  at  a  lower  temperature  than  others. 

W.  D.  H. 

Examination  of  Body  Juices.  Leopold  van  Itallie  (Chem. 
Centr.,  1906,  i,  692;  from  Pharm.  Weekblad,  43,  33 — 35). — An 
aqueous  extract  of  blood  shows  catalase  reactions  which  are  destroyed 
in  greater  or  less  measure  at  63°.  The  same  holds  true  for  certain 
other  fluids,  of  which  milk  was  specially  investigated.  The  power  of 
cow’s  milk  to  decompose  hydrogen  peroxide  is  destroyed  at  63°, 
whereas  it  is  only  slightly  lessened  in  the  case  of  human  milk. 

W.  D.  H. 
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Action  of  Fluorescent  Substances  on  Toxins.  A.  Jodlbauer 
and  Hermann  von  Tappeiner  ( Chem .  Centr.,  1906,  i,  577 — 578  ;  from 
Arch.  Klin.  Med.,  85,  399 — 415). — Many  photo-dynamic  substances 
lessen  the  agglutinating  action  of  ricin  and  the  haemolytic  action  of 
crotin  in  the  light.  They  lessen  the  toxic  properties  of  diphtheria 
and  tetanus  toxins.  W.  D.  H. 

Further  Investigations  whether  Fluorescent  Substances 
Act  in  the  Dark.  A.  Jodlbauer  (Chem.  Centr.,  1906,  i,  576 — 577  ; 
from  Arch.  Klin.  Med.,  85,  395 — 398). — Straub  (Arch.  exp.  Path. 
Pharm.,  1904,  51,  583)  states  that  eosin  and  quinine  liberate  iodine 
from  potassium  iodide  in  the  dark.  The  present  experiments  do  not 
confirm  this  statement.  These  substances  also  have  no  action  in  the 
dark  on  enzymes  or  on  agglutinin  reactions.  W.  D.  H. 

Complementoids.  Hans  Sachs  (Chem.  Centr.,  1906,  i,  377 — 378  ; 
from  Centr.  Bakt.  Par.,  i,  40,  125 — 129). — The  existence  of  comple¬ 
mentoids,  originally  described  by  the  author  with  Ehrlich,  and  denied 
by  Gay,  is  defended.  W.  D.  H. 

Peptic  Digestion.  Paul  Mey  (Zeit.  physiol.  Chem.,  1906,  48, 
81 — 84). — By  the  use  of  tannin,  the  proteoses  formed  in  gastric 
digestion  can  be  precipitated  almost  entirely.  A  peptone  (in  Kuhne’s 
sense)  remains  in  the  filtrate.  W.  D.  H. 

The  Proteolytic  Ferments  of  the  Pyloric  and  Duodenal 
Juices.  Emil  Abderhalden  and  Peter  Rona  (Zeit.  physiol.  Chem., 
1906,  47,  359 — 365). — Ferments  at  present  can  only  be  identified  by 
their  actions.  Their  action  on  certain  polypeptides  is  a  distinguish¬ 
ing  mark.  For  instance,  glycyl-7-tyrosine  is  readily  decomposed  into 
its  constituents  by  trypsin,  but  not  by  pepsin-hydrochloric  acid. 
Glycyl-glycine  is  similarly  split  up  by  liver  extract,  but  not  by  pan¬ 
creatic  juice.  In  the  present  research,  pure  duodenal  and  pyloric 
juices  were  obtained  from  fistulae  in  dogs,  the  operations  being  per¬ 
formed  by  Pawloff.  These  are  clear  watery  fluids,  the  former  con¬ 
taining  mucin.  They  do  not  decompose  glycylJ- tyrosine  in  neutral, 
alkaline,  or  acid  media  ;  they  contain  proteolytic  enzymes  of  the  pepsin, 
not  the  trypsin  type.  W.  D.  H. 

The  Enzymes  contained  in  Food  and  their  Role  in  Diges¬ 
tion.  Arthur  Scheunert  and  Walther  Grimmer  (Zeit.  physiol. 
Chem.,  1906,  48,  27 — 48). — In  a  large  number  of  vegetable  foods 
(hay,  grains,  rice,  potatoes,  &c.),  a  ferment  is  present  which  is  de¬ 
stroyed  by  boiling,  but  which  at  body-temperature  converts  starch 
into  dextrins  and  sugar.  Some  of  these  differ  from  ptyalin  by  acting 
readily  in  an  acid  medium,  and  therefore  in  the  stomach.  An  enzyme 
capable  of  producing  lactic  acid  is  also  present.  In  oats,  maize, 
lupins,  vetches,  horse  beans,  and  buck-wheat,  there  are  proteolytic  fer¬ 
ments,  some  acting  in  acid,  some  in  alkaline  media.  There  is  no  doubt 
that  such  ferments  co-operate  with  those  in  the  body  in  the  digestive 
process,  both  in  the  stomach  and  intestine.  An  enzyme  capable  of 
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digesting  cellulose  was  not  found.  In  cases  of  weak  digestion  in  man, 
the  administration  of  uncooked  foods  appears  to  be  indicated. 

W.  D.  H. 

Digestion  of  Cellulose  in,  and  Ferments  of,  the  Caecum. 

Arthur  Scheunert  (Zeit.  physiol.  Chem.,  1906,  48,  9 — 26). — The 
alkaline  contents  of  the  caecum  in  horse,  pig,  and  rabbit  is  capable  of 
dissolving  cellulose  in  not  unimportant  quantities ;  the  power  is  de¬ 
stroyed  by  boiling,  but  attempts  to  obtain  the  enzyme  in  the  precipitate 
produced  by  alcohol  failed.  The  quantity  dissolved  depends  in  part 
on  the  kind  of  cellulose  used,  the  richness  in  micro-organisms,  the 
length  of  time  occupied  in  digestion,  and  the  amount  of  the  caecal 
fluid.  Even  in  the  complete  absence  of  micro-organisms,  the  fluid 
dissolves  some  cellulose,  but  if  acid  very  little.  Enzymes  capable  of 
dissolving  cellulose  do  not  appear  to  be  present  in  the  food  swallowed  ; 
they  are  also  absent  from  the  secretion  and  from  extracts  of  the 
mucous  membrane  of  the  caecum  and  caecal  glands.  The  fluid  contains 
a  proteolytic,  an  amylolytic,  a  lactic  acid  producing,  and  an  inverting 
enzyme,  but  no  lipolytic  enzyme.  The  secretion,  or  extracts,  or 
expressed  juice  of  the  caecal  mucous  membrane  contain  a  weak 
amylolytic,  but  no  proteolytic  enzyme.  Erepsin  and  entero-kinase 
are  absent,  but  dextrose  is  converted  into  lactic  acid.  W.  D.  H. 

Nitrogenous  Metabolism  in  Normal  Individuals.  J.  Molyneux 
Hamill  and  Samuel  B.  Schryver  ( Proc .  Physiol.  Soc.,  1906,  x — xii ; 
J.  Physiol ,  34). — In  seven  series  of  analyses  of  normal  adults 
(laboratory  workers)  living  in  the  usual  way,  the  total  nitrogen  ex¬ 
creted  in  the  urine  varied  from  9-6  to  16 ’5  grams  daily  ;  the  relation 
of  uric  acid  to  this  varied  from  1'46  to  163  (average  l-54)  ;  the  com¬ 
parative  constancy  of  this  ratio  is  very  noteworthy,  so  also  is  the 
relatively  low  value  of  the  total  nitrogen  excreted.  Great  care  is 
necessary  in  drawing  conclusions  as  to  sociological  conditions  from  the 
amount  of  proteid  consumed.  Atwater’s  standard  is  125  grams  daily  ; 
in  workhouses  and  prisons  (reckoned  from  bought  food),  it  varies  from 
134  to  177  (see  Kowntree’s  Poverty,  a  study  in  town  life )  ;  in  the 
seven  physiologists  (reckoned  from  nitrogen  excreted),  it  averaged  93 
grams.  W.  D.  H. 

Lactic  Acid  in  Intermediary  Metabolism.  Arthur  It.  Mandel 
and  Graham  Lusk  ( Amer .  J.  Physiol.,  1906,  16,  129 — 146). — Lactic 
acid  disappears  from  the  blood  and  urine  in  phosphorus  poisoning 
when  phloridzin  glycosuria  is  induced.  This  indicates  that  lactic 
acid  produced  from  proteid  (whether  in  liver,  intestinal  wall,  or  else¬ 
where)  is  first  synthesised  to  dextrose  within  the  body  before  further 
distribution  to  the  tissues.  In  phosphorus  poisoning,  this  is  followed 
by  cleavage  and  a  second  production  of  lactic  acid.  But  when  diabetes 
is  present,  or  when  the  mammary  glands  utilise  dextrose  to  form  lactose, 
then  the  cells  affected  become  “  sugar  hungry  ”  and  attract  fat  in 
greater  quantity  than  they  can  burn  it  (fatty  infiltration). 

There  is  a  partial  conversion  of  7-lactic  acid,  and  there  may  be  a 


464 


ABSTRACTS  OB’  CHEMICAL  PAPERS. 


complete  conversion  of  d-lactic  acid,  into  dextrose  in  the  diabetic 
organism.  W.  D.  H. 

The  Behaviour  of  Alkaline  Barths  in  Metabolic  Experi¬ 
ments  •with  Caseinogen  and  Edestin.  Gottiielf  Marcuse  (Ghent. 
Centr.,  1906,  i,  775  ;  from  Verh.  Ges.  deut.  Naturforsch.  Aerzte,  1904,  ii, 
492 — 493). — -Feeding  with  proteids  which  contain  phosphorus  leads  to 
better  results  than  feeding  on  proteids  which  are  free  from  that 
element.  The  excretion  of  magnesium  is  parallel  to  that  of  nitrogen, 
whilst  that  of  calcium  is  independent  of  nitrogen  elimination. 

W.  D.  H. 

Assimilation  of  Proteids  in  Animals.  Emil  Abderhalden  and 
Peter  Bona  (Zeit.  physiol.  Chem .,  1906,  47,  397 — 403). — A  further 
contribution  to  the  question  whether  nitrogenous  metabolism  can  be 
maintained  by  feeding  dogs  on  the  cleavage  products  of  proteids.  The 
dogs  used  were  adults,  but  better  conclusions  would  no  doubt  be  drawn 
by  the  use  of  growing  animals.  Mixtures  of  amino-acids  exercise  a 
proteid-sparing  influence,  but  certain  members  of  the  group  are 
apparently  not  utilised  ;  profuse  diarrhoea,  moreover,  frequently  occurs. 
The  urine  never  contained  amino-acids.  W.  D.  H. 

Chemistry  of  Digestion.  III.  Proteid  Decomposition  in  the 
Digestive  Canal.  E.  S.  London  (Zeit.  physiol.  Chem.,  1906,  47, 
368 — 375.  Compare  Abstr.,  1905,  ii,  838). — Fischer’s  ester  method 
gives  pood  results  for  the  analysis  of  the  products  of  digestion  of 
proteids  found  in  the  alimentary  canal.  In  addition  to  the  products 
previously  described,  alanine  and  aspartic  acid  can  also  be  isolated. 

W.  D.  H. 

Fate  of  Leucine  and  Leucyl-leucine  in  the  Organism  of  the 
Dog.  Emil  Abderhalden  and  Franz  Samuely  (Zeit.  physiol.  Chem., 
1906,  47,  346 — 353).— Racemic  leucyl-leucine  and  racemic  leucine 
were  added  to  the  food.  Neither  were  found  in  the  urine.  Leucyl- 
leucine  increases  the  excretion  of  urea  ;  leucine  has  no  effect  on  the 
total  nitrogen  or  urea  of  the  urine.  It  is  possible  that  this  is  due  to  the 
insolubility  of  leucine.  The  fseces  were  not  examined,  except  that 
they  were  found  to  contain  an  important  amount  of  nitrogen.  After 
subcutaneous  injection  of  leucine,  the  urea  increases  in  the  urine. 

W.  D.  H. 

The  Fate  of  Leucyl-glycine  in  the  Organism  of  the  Dog. 
Emil  Abderhalden  and  Boris  Babkin  (Zeit.  physiol.  Chem.,  1906,  47, 
391 — 393.  Compare  Abstr.,  1905,  ii,  839). — Leucyl-glycine  is  not 
split  up  by  pancreatic  juice  (Fischer  and  Abderhalden),  but  if  it  is 
given  by  the  mouth  in  dogs  it  is  decomposed,  and  leads  to  an  increase 
in  the  urinary  urea.  Neither  the  unchanged  peptide  nor  amino-acids 
were  found  in  the  urine.  W.  D.  H. 

The  Behaviour  of  Certain  Peptides  towards  Organ-extracts. 
Emil  Abderhalden  and  Yutaka  Teruuchi  (Zeit.  physiol.  Chem.,  1906, 
47,  466 — 470). — Glycyl-glycine  and  leucyl-glycine  are  not  decomposed 
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into  their  constituent  amino-acids  by  pancreatic  juice,  but  they  are 
so  acted  on  by  extracts  of  liver.  It  is  believed  that  researches  of  this 
kind  with  extracts  of  organs  may  throw  light  on  intermediary 
metabolism.  W.  D.  H. 

Metabolism  of  Nucleic  Acids  in  the  Animal  Organism. 

Emil  Abderhalden  and  Alfred  Schittenhelm  ( Zeit .  physiol.  Chem ., 
1906,  47,  452 — 457). — Nucleo-proteids  occupy  an  exceptionable 
position  among  foods,  for  although  their  proteid  component  is  broken 
down  in  the  digestive  tracts  into  simple  cleavage  products,  it  is  not 
clear  whether  nucleic  acid  is  resolved  into  its  purine,  pyrimidine,  and 
carbohydrate  constituents  ;  the  proteolytic  ferments  are  certainly 
incapable  of  effecting  this  change.  The  discovery  of  nucleases  renders 
it  important  to  examine  the  question  afresh.  Pancreatic  juice, 
whether  activated  by  entero-kinase  or  not,  soon  dissolves  sodium 
thy  mo-nucleate,  but  free  purine  bases  are  not  found  ;  gastric  juice 
has  practically  no  effect.  One  effect  of  the  pancreatic  action  is  to 
render  the  nucleate  diffusible,  but  it  is  uncertain  what  change  is  pro¬ 
duced.  Extracts  of  pancreas  and  of  the  intestinal  wall  rapidly 
give  a  yield  of  purine  bases.  It  therefore  appears  that  the  splitting 
of  nucleic  acid  occurs  bv  intra-cellular  action  after  absorption. 

W.  D.  H. 

Proteid-sparing  Action  of  Asparagine.  Max  Muller  (Pfliigers 
Archiv,  1906,  112,  245 — 291). — The  proteid-sparing  action  of  aspara¬ 
gine  described  in  herbivora  has  not  been  observed  in  carnivora. 
Zuntz  considered  this  might  be  due  to  the  bacteria  of  the  paunch  in 
ruminants  decomposing  the  asparagine  in  preference  to  the  proteid  in 
the  food.  The  present  experiments  show  that  in  vitro  the  organisms 
do  act  in  this  manner,  and  apparently  build  up  their  proteid  easily 
from  simple  substances.  The  proteid-sparing  action  of  asparagine  is 
thus  a  result  of  a  kind  of  symbiosis.  W.  D.  H. 

The  Limit  of  Safety  in  adding  Sulphurous  Acid  to  Foods. 

C.  Jacobi  and  Heinrich  Walbaum  (Chem.  Centr.,  1906,  i,  1446 — 1447  ; 
from  Arch.  exp.  Path.  Pharm.,  54,  421 — 438). — The  result  of  the 
experiments  is  such  as  to  lead  the  authors  to  recommend  the  prohibition 
of  the  addition  of  sulphurous  acid  or  sulphites  as  preservatives  to  foods. 

W.  D.  H. 

Influence  of  Temperature  on  Heart  Beat.  T.  Brailsford 
Robertson  ( Biol .  Bulletin ,  1906,  10,  242 — 248). — Arrhenius  has 
shown  that  the  velocity  of  a  chemical  reaction  increases  very  much 
more  rapidly  with  increasing  temperature  than  any  known  physical 
phenomenon. 

The  rate  of  increase  with  rising  temperature  of  certain  biological 
phenomena,  such  as  the  heart  beat  and  the  development  of  eggs,  is 
such  as  to  prove  that  chemical  reactions  are  involved,  although  not  to 
the  exclusion  of  possible  concurrent  physical  changes.  The  present 
experiments  on  a  heart  of  a  crustacean  ( Cerio  daphnia),  which  are 
described  in  full,  support  this  view.  W.  D.  H. 
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Action  of  Barium  Chloride  on  the  Heart.  Eduardo  Filippi 
( Chem .  Centr .,  1906,  i,  1501 ;  from  Arch .  Farm,  sper.,  5,  103 — 122). 
— Barium  chloride  poisons  the  heart  muscle.  A  comparison  between 
the  action  and  that  of  digitalis  is  not  tenable.  W.  D.  H. 

The  Cause  of  Cessation  of  Rhythm  in  Isotonic  Solutions  of 
Non-electrolytes.  A.  J.  Carlson  ( Amer .  J.  Physiol.,  1906,  10, 
221 — 229). — The  duration  of  the  activity  of  automatic  tissues  in 
isotonic  solutions  of  sugar,  urea,  and  glycerol  depends  on  the  condition 
of  the  tissues  and  the  nature  of  the  non-electrolyte,  and  not  directly  on 
the  rate  of  diffusion  of  the  electrolytes  of  the  plasma  in  the  inter¬ 
cellular  spaces  into  the  solution  of  the  non-electrolyte.  It  is  therefore 
in  part  due  to  some  action  of  the  non-electrolyte  on  the  tissue.  The 
cessation  of  the  rhythm  of  the  heart  in  such  solutions  cannot  there¬ 
fore  be  used  as  an  argument  in  support  of  the  view  that  the  immediate 
cause  of  the  rhythm  of  the  heart  is  to  be  sought  in  the  electrolytes  of 
the  plasma  which  surrounds  it.  W.  D.  H. 

Physiology  of  Smooth  Muscle.  Angelo  Mosso  {Mem.  R. 
Accad.  Lincei,  1906,  [v],  6,  1 — 26). — The  retractile  muscle  of  the  penis 
exhibits  the  same  spontaneous  movements  as  do  the  smooth  muscles  of 
the  bladder  and  blood-vessels  of  man,  and  it  reacts  towards  psychical 
excitement  by  means  of  contractions  similar  to  those  observed  in  the 
blood-vessels  and  in  the  bladder.  Experiments  on  the  retractile 
muscle  of  the  penis  of  the  horse  show  that,  even  when  the  organs  are 
separated  from  the  body,  carbon  dioxide  produces  a  contraction  of  the 
smooth  muscles.  The  great  vitality  of  the  smooth  muscles  is  shown  by 
the  fact  that,  when  maintained  in  the  air  or  in  carbon  dioxide  at  a 
temperature  varying  between  16°  and  18 — 19°,  they  retain  their 
excitability  six  days  after  death ;  they  are  able  to  contract  under  the 
influence  of  carbon  dioxide  even  when  putrefaction  has  commenced. 

T.  H  P. 

Sugar  Formation  in  the  Isolated  Liver.  K.  S.  Iwanoff  {Chem. 
Centr.,  1906,  i,  574 — 575). — If  the  isolated  liver  of  the  rabbit  is  per¬ 
fused  with  Locke’s  fluid,  the  sugar  detected  in  the  outflowing  fluid  is 
mainly  dextrose  \  at  the  commencement  only  of  the  perfusion  are 
maltose  and  isomaltose  detected.  The  amount  of  sugar  gradually 
decreases.  It  is  increased  by  adrenaline,  lessened  by  quinine.  If  the 
glycogen  is  previously  mostly  removed  by  fasting  or  perfusion  with 
water,  the  amount  of  sugar  obtained  is  small.  The  formation  of  sugar 
from  glycogen  is  attributed  to  the  action  of  one  or  more  ferments.  No 
evidence  of  the  formation  of  sugar  from  fat  or  proteid  was  obtained. 

W.  D.  H. 

Contractility  and  Coagulation  of  the  Colloids  of  the  Cteno- 
phore  Swimming  Plate.  Ralph  S.  Lillie  {Amer.  J.  Physiol.,  1906, 
16,  117 — 128). — A  connection  between  contractile  activity  and  coagu- 
lative  changes  in  the  colloids  of  the  contractile  tissue  is  indicated  ; 
the  coalescence  of  colloid  particles,  as  in  other  forms  of  coagulation, 
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for  instance  by  heat,  causes  shortening ;  this  is  reversed  during 
relaxation.  W.  D.  H. 

Rapidity  of  Absorption  of  Odours  by  Milk.  Fred.  Bordas 
and  Touplain  ( Compt .  rend.,  1906,  142,  1204 — 1205). — It  is  a  well- 
known  fact  that  milk  is  readily  contaminated  by  odoriferous  principles 
absorbed  from  the  surrounding  air,  and  control  experiments  conducted 
on  the  absorption  of  formaldehyde  by  milk  show  that  milk  which  has 
been  exposed  for  a  few  minutes  to  an  atmosphere  containing  one  part 
of  formaldehyde  in  100,000  readily  gives  the  reactions  of  formaldehyde  ; 
in  fact,  the  absorption  is  so  rapid  that  milk  can  be  used  to  detect  in  this 
way  the  presence  of  traces  of  formaldehyde  in  the  air.  M.  A.  W. 

The  Coagulation  which  occurs  on  Boiling  Faintly  Acid  Milk. 

Yon  Soxhlet  ( Chem .  Centr.,  1906,  i,  579 — 580;  from  Verh.  Ges.  deut., 
Naturforscli.  Aerzte,  1904,  ii,  151 — 152). — At  the  commencement  of 
souring  of  milk,  boiling  causes  a  coagulum  ;  this  occurs  when  only  an 
eighth  part  of  the  acid  is  present  which  is  necessary  to  produce  coagu¬ 
lation  at  the  ordinary  temperature.  It  depends  on  the  formation  of  an 
insoluble  compound  of  caseinogen  with  soluble  calcium  salts.  The 
acid  first  formed  forms  monocalcium  phosphate  from  the  dicalcium 
phosphate.  W.  D.  H. 

The  Amount  of  Lecithin  in  Milk.  Waldemar  Koch  (Zeit. 
physiol.  Chem.,  1906,  47,  327 — 330). — The  older  methods  for  the 
estimation  of  lecithin  in  milk  are  not  exact.  Schlossmann’s  recent 
statement  that  lecithin  is  absent  is,  however,  incorrect.  If  milk  is 
freed  from  fat  by  the  cream  separator  and  treated  with  alcohol  and 
then  with  ether,  the  addition  of  acetone  to  the  ethereal  solution  causes 
a  precipitate  of  lecithin  and  kephalin.  This  is  dissolved  in  alcohol, 
and  the  kephalin  removed  by  lead  acetate.  The  solution  is  freed  from 
lead  by  hydrogen  sulphide,  and  then  the  cadmium  compound  of 
lecithin  is  obtained  in  small  quantities.  Whether  the  lecithin  is  free 
or  in  combination  with  caseinogen  is  undecided.  W.  D.  H. 

Comparison  of  the  Caseinogen  of  Various  Milks.  Emil 
Abderhalden  and  Alfred  Schittenhelm  (Zeit.  physiol.  Chem.,  1906, 
47,  458 — 465). — The  biological  test  (precipitin  reaction)  affords 
evidence  that  the  caseinogen  differs  in  the  milk  of  different  animals. 
The  proportion  of  the  various  amino-acids  obtained  as  hydrolytic 
products  from  the  caseinogen  of  cow,  goat,  and  woman  is  very  similar, 
and  the  difference  insufficient  to  support  a  theory  of  any  great  chemical 
difference  between  them.  W.  D.  H. 

Reductases  of  Cow’s  Milk.  E.  Seligmann  (Chem.  Centr.,  1906, 
i,  772 — 773  ;  from  Zeit.  Hyg.,  52,  161 — 178). — The  reductase  and 
peroxydase  of  cow’s  milk  are  not  identical:  oxydases  are  enzymes; 
peroxydase  and  reductase  are  products  of  bacterial  activity. 

W.  D.  H. 
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Excretion  and  Re-absorption  in  the  Kidney.  Adolf  Basler 
( Pfliiger’s  Archiv,  1906,  112,  203 — 244). — Sodium  ferrocyanide  intro¬ 
duced  into  the  blood  of  a  frog  or  rabbit  very  soon  reappears  in 
the  urine.  By  treatment  of  the  kidney  from  such  animals  with 
alcoholic  ferric  chloride,  the  microscope  reveals  prussian  blue  within 
the  tubules,  but  where  the  excretion  occurs  is  uncertain.  Heidenhain’s 
statement  that  indigo  is  excreted  by  the  convoluted  tubes  is  confirmed  ; 
the  glomeruli  are  uncoloured.  Sodium-carmine,  on  the  other  hand,  is 
excreted  mainly  by  the  glomeruli ;  it  is  only  when  strong  solutions  are 
used  that  the  epithelium  of  the  tubules  is  slightly  coloured.  Much 
the  same  occurs  with  congo-red.  When  indigo  solution  is  introduced 
into  the  kidney  calyces,  it  passes  in  time  into  the  tubules,  but  no 
re-absorption  by  their  living  cells  occurs.  Doing  the  same  experiment 
with  sodium  ferrocyanide,  this  salt  is  shortly  afterwards  excreted  by 
the  other  kidney  ;  the  same  is  true  for  sugar.  The  uses  of  Henle’s 
loop  are  (1)  to  lengthen  the  tubule  and  increase  the  surface  area  of 
epithelium  ;  (2)  to  increase  the  resistance  to  the  glomerular  outflow. 

W.  D.  H. 

Secretion  of  Urine.  T.  Gregor  Brodie  and  Winifred  C.  Cullis 
(J.  Physiol .,  1906,  34,  224 — 249). — Dogs  were  killed  by  pithing,  and 
sodium  sulphate  employed  to  produce  diuresis.  In  these  circum¬ 
stances,  the  volume  of  urine  secreted  by  a  kidney  working  against  a 
small  ureter  pressure  was  commonly  greater  than  that  secreted  by  the 
opposite  kidney  ;  the  volume  of  sulphate  secreted  by  the  obstructed 
side  was  also  usually  in  excess.  The  small  ureter  pressure  employed 
did  not  lead  to  any  changes  in  the  blood-flow  through  the  organ.  If 
phloridzin  was  employed,  the  volume  of  urine  and  the  amount  of 
sugar  were  greater  on  the  obstructed  side.  These  results  negative 
Ludwig’s  view  of  kidney  action  ;  they  indicate  that  the  glomeruli  will 
secrete  more  water  and  probably  more  salt,  and  that  the  tubules 
excrete  more  salt  when  excited  by  a  small  ureter  pressure.  A  saline 
diuretic  excites  greater  secretory  activity  and  does  not  work  solely  by 
causing  changes  in  the  blood  and  blood-flow.  W.  D.  H. 

Secretion  by  the  Frog’s  Kidney.  Winifred  C.  Oullis  ( J .  Physiol., 
1906,  34,  250 — 266). — Nussbaum’s  statement  that  the  renal  artery  in 
frogs  supplies  only  the  glomeruli  has  already  been  verified.  The 
principle  of  artificial  perfusion  leads  also  to  confirmatory  results. 
Quite  a  simple  operation  is  described  in  full  by  which  an  arterial 
perfusion,  a  venous  perfusion  vid  the  renal  portal  veiB,  or  both  (that  is, 
a  total  perfusion)  may  be  obtained.  By  means  of  oxygenated  saline 
(Locke’s  fluid),  the  necessary  oxygen  supply  is  kept  up.  Various 
diuretics  were  added  to  this.  Phloridzin  excites  the  tubule  cells 
directly  ;  they  form  dextrose  and  discharge  it  into  the  urine.  Caffeine 
also  excites  the  same  cells ;  whether  it  also  excites  the  glomeruli  is 
still  unsettled.  With  sodium  sulphate,  no  flow  of  urine  occurs  unless 
the  arterial  circulation  is  present ;  it  therefore  acts  as  a  specific 
stimulant  to  the  glomerular  epithelium.  The  chloride,  nitrate,  and 
phosphate  of  sodium  act  similarly.  Dextrose  acts  in  the  same  way, 
except  that  on  a  venous  perfusion  the  kidney  will  also  secrete;  but 
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in  these  circumstances  there  is  great  delay  in  the  starting  of  the 
secretion,  and  the  secretion  is  very  slow.  Both  glomerulus  and  tubules 
are  concerned  in  the  elimination  of  urea,  but  the  relative  importance  of 
the  two  is  not  yet  decided  ;  strong  solutions  of  urea  kill  the  cells. 
The  production  of  urine,  both  from  the  glomeruli  and  tubules,  is  a  true 
secretory  process  ;  the  glomerulus  does  not  act  as  a  filter,  and  re¬ 
absorption  does  not  occur  extensively  within  the  tubules.  The  last 
conclusion  depends  largely  on  the  analyses  of  the  urine,  which  are  given 
in  detail.  W.  D.  H. 

Secretion  by  the  Frog’s  Kidney.  Francis  A.  Bainbridge  and 
Arthur  P.  Beddard  (Proc.  Physiol.  Soc.,  1906,  ix — x;  J.  Physiol .,  34). 
— -An  ordinary  Nussbaum  experiment  fails  to  produce  secretion,  for  the 
loss  of  oxygen  due  to  tying  the  arteries  leads  to  death  and  desquama¬ 
tion  of  the  renal  epithelium.  This  may  be  obviated  by  placing  the 
frogs  in  nearly  pure  oxygen  at  atmospheric  pressure.  A  secretion  of 
urine  then  usually  follows  injection  of  urea,  dextrose,  phloridzin,  or 
disodium  hydrogen  phosphate.  The  urine  in  all  cases  contained  urea, 
chlorides,  and  sulphates,  and  is  acid  to  phenolphthalein.  After 
phloridzin,  the  urine  reduces  Fehling’s  solution.  Uric  acid  or  phosphates 
were  not  found  in  the  urine  either  of  these  or  of  normal  frogs. 

W.  D.  H. 

The  Potassium  in  Human  Urine  in  Altered  Circulatory 
Conditions  of  the  Kidney.  Friedrich  Wohlwill  ( Chern .  Centr., 
1906,  i,  1452  ;  from  Arch.  exp.  Path.  Pharm.,  54,  389 — 397). — The  urine 
of  a  young  patient  with  orthostatic  albuminuria  was  investigated.  In 
the  orthostatic  periods  the  proportion  K/Cl  is  doubled  or  more  than 
doubled.  This  is  mainly  due  to  lessening  of  the  chlorine  ;  the  acidity 
of  the  urine  falls  also.  In  a  case  of  heart  insufficiency,  the  same  con¬ 
ditions  were  noted.  W.  D.  H. 

Equilibrium  in  Solutions  of  Phosphates.  Laurence  J.  Hender¬ 
son  ( Amer .  J.  Physiol.,  1906,  16,  188 — 189.  Compare  this  vol.,  ii,  185). 
— Both  mono-sodium  and  mono-potassium  phosphates  are  neutral  to 
methyl-orange.  In  accordance  with  this,  the  behaviour  of  urine  to 
methyl-orange  does  not  prove  that  disodium  and  similar  phosphates 
must  be  present.  Folin’s  method  for  the  determination  of  urinary 
acidity  is  recommended.  W.  D.  H. 

Excretion  of  Inorganic  Compounds.  II.  Barium.  Lafayette 
B.  Mendel  and  Dudley  F.  Sicher  (Amer.  J.  Physiol.,  iy06,  16, 
147 — 151).  III.  Bubidium.  Lafayette  B.  Mendel  and  Oliver  E. 
Closson  (ibid.  152 — 159.  Compare  Abstr.,  1904,  ii,  357). — There  is  a 
close  resemblance  in  the  manner  of  excretion  of  barium  and  strontium 
salts.  If  barium  chlor  ide  is  introduced  subcutaneously,  it  is  eliminated 
for  a  few  hours  and  to  a  slight  extent  only  by  the  kidneys.  It  is 
eliminated  to  a  larger  extent  by  the  faeces,  but  here  again  the  actual 
amount  is  small,  and  excretion  continues  for  a  long  time,  and  consider¬ 
able  quantities  of  the  barium  are  deposited  in  the  organism. 

Bubidium  chloride,  on  the  other  hand,  resembles  in  its  excretion  salts 
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of  lithium  and  caesium.  The  elimination  by  the  faeces  is  small,  and 
that  by  the  urine  is  much  greater  and  continues  for  a  long  time,  in 
some  experiments  for  more  than  thirty  days  after  an  injection.  The 
muscles  form  the  principal  situation  where  it  is  temporarily  deposited 
in  the  body.  W.  D.  H. 

Urobilin.  F.  Fischler  ( Zeit .  physiol.  Chem.,  1906,  47,  336 — 338). 
— Clinical  experience  is  against  the  view  that  urobilin  originates  solely 
in  the  intestine.  In  the  present  research  biliary  fistulae  were  made  in 
dogs,  so  that  no  bile  entered  the  intestine,  and  the  animals  were  pre¬ 
vented  by  a  wire  muzzle  from  licking  up  the  bile  from  the  external 
orifice.  Under  these  conditions  the  amount  of  urobilin  in  the  faeces 
was  very  small,  the  bile  contained  scarcely  any  urobilin  and  very  little 
urobilinogen  ;  the  urine  contained  neither.  The  administration  of 
ethyl  or  amyl  alcohol  caused  a  large  increase  in  the  urobilin,  and  a 
small  increase  in  the  urobilinogen  of  the  bile.  Phosphorus  poisoning 
did  the  same,  so  also  did  the  administration  of  tolylenediamine.  The 
amount  of  urobilin  in  the  urine  rose  also,  but  that  in  the  faeces  re¬ 
mained  at  the  previous  low  level.  These  experiments  prove  that  the 
pigment  can  originate  outside  the  intestine,  probably  in  the  liver.  The 
dogs  were  icteric,  and  the  blood  contained  bilirubin  ;  the  excretion  of 
this  into  the  intestine  will  explain  the  presence  of  a  little  urobilin 
there.  W.  D.  H. 

The  Amount  of  Amino-acids  in  Normal  Human  Urine.  Emil 
Abderhalden  and  Alfred  Schittenhelm  {Zeit.  physiol.  Chem.,  1906, 
47,  339 — 345). — Free  amino-acids  do  not  occur  in  appreciable  amount 
in  normal  urine.  Their  presence  indicates  a  disorder  of  intermediary 
metabolism.  From  10  litres  of  urine,  0'2  gram  of  /?-naphthalenesulpho- 
glycine  were  obtained,  but  it  is  doubtful  if  this  is  free  or  combined. - 
The  use  of  excess  of  alkali  is  necessary  to  obtain  it,  and  it  is  possible 
the  alkali  may  split  off  the  glycine  from  a  conjugated  product. 
Hippuric  acid,  however,  is  hardly  at  all  decomposed  by  this  treatment. 
In  one  or  two  cases  there  was  evidence  of  a  still  smaller  amount  of 

another  amino-acid.  W.  D.  H. 

* 

Amino-acids  in  Normal  and  Pathological  Urine.  Franz 
Samuely  (Zeit.  physiol.  Chem.,  1906,  47,  376 — 390). — The  possibility 
of  detecting  amino-acids  in  urine  by  naphthalenesulphonic  chloride 
and  the  presence  of  excess  in  certain  diseases  (gout,  leucaemia)  render 
the  question  important.  A  number  of  fresh  analyses  are  given,  and 
special  attention  is  directed  to  glycine  ;  in  a  case  of  gout  and  one  of 
leucaemia  there  was  a  considerable  increase.  In  pneumonia,  there  is 
no  noteworthy  departure  from  the  normal,  which  averages  0T4  gram 
of  naphthalenesulphoglycine  in  the  dog’s  urine.  Glycine  is  present 
in  the  urine  of  new-born  children.  W.  D.  H. 

Excretion  of  Allantoin  in  Thymus  Feeding.  W.  M'Lachlan 
(. Proc .  Roy.  Soc.  Edin.,  1906,  20,  95 — 105). — Allantoin  is  normally 
found  in  the  urine  of  dogs  on  all  diets.  The  administration  of  raw 
thymus  causes  a  great  increase.  Boiled  thymus  produces  a  less 
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marked  effect ;  allantoin,  therefore,  does  not  simply  arise  from  tbe 
nucleins  and  purine  substances.  Liver  and  pancreas  cause  a  less 
marked  rise. 

Diarmid  Noel  Paton  in  an  addendum  (ibid.,  106)  shows  that  lymph 
glands  produce  a  smaller  effect  than  thymus,  and  a  little  greater  effect 
than  pancreas.  W.  D.  H. 

Elimination  of  Creatinine.  Oliver  E.  Closson  (Avier.  J. 
Physiol.,  1906,  16,  252 — 267). — Creatinine  is  a  constant  urinary 
constituent  in  man,  dog,  and  cat ;  it  is  independent  of  the  ingestion  of 
creatine  and  creatinine,  and  forms  a  characteristic  endogenous  kata- 
bolic  end-product.  The  amount  excreted  is  pretty  uniform  in  any 
individual,  even  although  the  diet  is  changed,  and  is,  as  Folin  states, 
roughlv  dependent  on  the  mass  of  the  active  body  tissues. 

W.  D.  H. 

The  Detection  of  Toxic  Ba3es  in  Urine.  Friedrich  Kutscher 
and  Alfred  Lohmann  (Zeit.  physiol.  Chem.,  1906,  48,  1 — 8). — Liebig’s 
extract  of  meat  contains  among  other  substances  certain  toxic  bases 
such  as  methylguanidine  and  muscarine.  Others  recently  described, 
novaine  and  oblitine,  are  not  so  poisonous  as  these,  but  kill  mice  and 
cats  on  subcutaneous  injection.  If  the  extract  is  given  in  this  way, 
novaine  is  found  in  the  urine,  but  not  oblitine ;  if  given  by  the 
mouth,  oblitine  is  found  in  the  urine,  and  novaine  in  the  faeces.  The 
method  of  separating  such  substances  from  the  urine  is  described. 
Among  other  substances  found  in  the  urine  was  neurine.  According 
to  Marino-Zuco  and  Dutto,  Addison’s  disease  is  a  chronic  choline 
poisoning,  and  choline,  not  neurine,  is  found  in  the  urine.  The  much 
disputed  question  of  the  toxicity  of  the  urine  may  be  in  part  a  quest  ion 
of  diet,  for  Liebig’s  extract  is  much  used  as  a  food.  W.  D.  H. 

The  Amount  of  Cholic  Acid  in  Human  Faeces.  Felix  von 
Oefele  (Zeit.  offentl.  Chem.,  1906, 12,  189 — 190.  See  this  vol.,  ii,  501). 

Glycogen  in  Pathological  Cases.  Oscar  Lubarsch  (Chem.  Centr., 
1906,  i,  771—772  ;  from  Virchows  Archiv,  183,  188— 228).— The  old 
statement  that  embryonic  tissues  contain  more  glycogen  than  the  adult 
is  confirmed  by  micro-chemical  methods,  but  its  presence  in  secretory 
organs  and  smooth  muscle  is  not  constant,  and  it  is  absent  from  certain 
tissues,  for  instance,  bone,  spleen,  ovary,  testis,  lymph  glands,  blood, 
nervous  tissues,  and  most  connective  tissues.  In  certain  pathological 
conditions  in  the  adult,  the  amount  increases,  but  there  is  no  relation 
between  the  deposition  of  glycogen  and  amyloid  degeneration.  It  is 
present  in  tumours  in  which  the  cells  are  of  the  embryonic  type.  The 
source  of  the  glycogen  is  believed  to  be  carbohydrate  and  gluco- 
proteid  material.  W.  D.  H. 

Cystinuria.  Archibald  E.  Garrod  and  William  H.  Hurtley 
(J.  Physiol.,  1906,  34,  217 — 223). — In  two  cases  of  cystinuria  referred 
to,  no  diamines  were  found  in  the  urine,  although  previously  both 
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patients  had  secreted  them  in  the  urine.  Leucine  and  tyrosine  were 
also  absent.  In  one  case,  5  grams  of  arginine  carbonate  were  given  by 
the  mouth ;  this  was  not  followed  by  the  excretion  of  putrescine, 
although  the  patient  had  spontaneously  excreted  that  substance  five 
years  previously ;  further,  no  tyrosine  could  be  detected  in  the  urine 
after  a  dose  of  5  grams  given  by  the  mouth.  The  same  patient 
frequently  excreted  small  quantities  of  a  substance  which  yielded  a 
crystalline  benzoyl  compound  melting  at  205°,  and  was  probably  a 
derivative  of  tryptophan.  W.  D.  H. 

A  New  Metabolic  Product  in  the  Urine  in  Severe  Cases  of 
Diabetes.  Kasimir  Strzyzowski  ( Chem .  Centr.,  1906,  i,  583  ;  from 
Pharm.  Post ,  39,  2 — 3). — This  new  abnormal  product  gave  a  green 
fluorescence  on  adding  5  per  cent,  of  40  per  cent,  formaldehyde  to 
diabetic  urine  in  thirteen  cases  out  of  forty.  These  were  all  severe 
cases.  The  solubilities  and  optical  properties  of  the  pigment  so  formed 
are  described,  but  the  chemical  nature  of  the  material  is  unknown. 

W.  D.  H. 

Sarcolactic  Acid  in  the  Cerebro -spinal  Fluid  in  Eclampsia. 
H.  Futh  and  Georg  Lockemann  (Chem.  Centr.,  1906,  i,  1452  ;  from 
Centr.  Gynaekol.,  1906,  41 — 43). — The  cerebro-spiual  fluid  was 
removed  in  several  cases  of  eclampsia  by  lumbar  puncture  and  examined. 
The  most  important  alteration  noted  was  the  presence  of  sarcolactic 
acid  in  greater  amount  than  in  either  the  blood  or  urine.  W.  D.  H. 

The  Poison  of  Eclampsia.  Zweifel  (Chem.  Centr.,  1906,  i, 
1503 — 1504;  from  Munch,  med.  Woch.,  53,  297 — 299). — In  puerperal 
eclampsia,  the  urea  excreted  falls,  the  ammonia  increases,  the  fully 
oxidised  sulphur  falls,  and  the  incompletely  oxidised  sulphur  rises. 
This  indicates  a  general  lessening  of  katabolic  oxidation  in  proteids. 
Under  similar  conditions,  Hoppe-Seyler  found  lactic  acid  in  the  urine. 
It  is  constantly  found  here,  and  is  regarded  as  the  poison  of  the  con¬ 
dition.  W.  D.  H. 

The  Detection  of  Lactic  Acid  in  the  Blood,  Urine,  and 
Cerebro  spinal  Fluid  of  Eclamptic  Women.  Georg  Lockemann 
and  H.  Futh  (Chem.  Centr.,  1906,  i,  1504;  from  Munch,  med.  Woch., 
53,  299 — 300 j. — Some  estimations  and  the  method  employed  are 
described.  The  lactic  acid  of  the  urine  increases  as  the  fits  go  on,  but 
after  four  days  it  disappears,  and  the  urine  yields  a  crystalline  sub¬ 
stance  of  unknown  nature.  W.  D.  H. 

Physiological  Effects  of  Certain  Phosphorus  Compounds  on 
Milch  Cows.  W.  H.  Jordan,  Edwin  B.  Hart,  aod  A.  J.  Patten  (Amer. 
J.  Physiol.,  1906,  16,  268 — 313). — This  is  a  study  of  the  nutritive 
relations  and  functions  of  the  phosphorus  compounds  of  cattle  foods. 
The  variation  in  phosphorus  intake  was  mainly  produced  by  admix¬ 
ture  with  the  bran  substance  named  phytin.  The  effect  on  the  milk 
in  milch  cows  was  the  chief  objtct  of  the  present  investigation. 
The  phosphorus  reappears  in  inorganic  compounds,  especially  in  the 
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faeces,  and  to  some  extent  in  the  urine.  The  effect  on  the  milk  is 
practically  nil.  Tbe  data  given  are  very  exhaustive,  and  further  work 
is  contemplated.  W.  D.  H. 

Physiological  Action  of  Magnesium  Salts.  III.  Their  Nar¬ 
cotising  Effect  on  Nerve  Fibres.  Samuel  J.  Meltzer  and  John 
Auer  ( Amer .  J.  Physiol.,  1906,  16,  233 — 251.  Compare  this  vol.,  ii, 
244). — Solutions  of  magnesium  salts  directly  applied  to  nerve  trunks 
never  produce  irritation,  but  cause  a  complete  block  to  the  passage  of 
impulses ;  the  more  concentrated  the  solution,  the  more  quickly  does 
this  effect  supervene,  but  the  time  is  slower  than  for  other  local  or 
general  anaesthetics.  After  removal  of  the  solution,  the  effect  dis¬ 
appears,  and  recovery  is  assisted  by  washing  with  Ringer’s  solution. 
Some  nerves  are  more  readily  affected  than  others,  for  instance,  sensory 
than  motor.  This  is  believed  to  be  due  to  a  difference  of  irritability 
of  the  nerve  endings,  and  not  to  a  selective  action  of  the  magnesium 
salts.  W.  D.  H. 

Physiological  Action  of  Lanthanum,  Praseodymium,  and 
Neodymium.  B.  J.  Dryfuss  and  Charles  G.  L.  WoLF(Jmer.  J.  Physiol., 
1906,16,314 — 323). — Solutions  containing  0  8  per  cent,  of  the  chlorides 
of  the  above-mentioned  elements  coagulate  the  proteids  of  serum  and 
egg-white.  The  addition  of  potassium  citrate  causes  the  precipitate  to 
disappear.  Proteoses  and  peptones  are  not  precipitated.  The  poisonous 
action  of  the  chlorides  was  tested  on  bacterii  and  other  unicellular 
organisms,  on  blood  corpuscles,  on  muscle  and  nerve,  on  the  heart, 
and  on  the  entire  organism  of  frogs,  birds,  and  small  mammals.  Yery 
small  daily  doses,  hypodermically  administered,  produce  but  little 
effect.  Large  doses  (U  l  gram  in  a  guinea  pig)  cause  convulsions  and 
death.  Haemorrhages  and  congestion  were  found  in  certain  organs, 
especially  the  lungs.  The  general  law  regarding  the  toxicity,  as  tested 
by  unicellular  organisms,  muscle,  and  nerve,  is  that  equal  molecular 
solutions  increase  in  toxicity  with  increasing  molecular  weight.  Part 
of  the  acute  effect  is  due  to  hydrolysis  of  the  salts  and  consequent 
toxicity  of  the  acid  produced.  W.  D.  H. 

The  Physiological  Action  of  Formaldehyde.  Jules  Jacobsen 
(Chem.  Centr.,  1906,  i,  693  ;  from  Verh.  deut.  Naturforsch.  Aerzte,  1904, 
ii,  32). — The  compounds  of  formaldehyde  with  indifferent  organic 
substances  such  as  lactose  are  free  from  caustic  action.  A  dog 
received  32  grams  of  this  compound  ;  about  a  quarter  was  found  in 
the  urine  as  such,  and  a  tenth  as  hexamethylenetetramine.  The 
main  amount  of  the  remainder  was  decomposed  into  formic  acid  and 
carbon  dioxide,  and  some  was  possibly  united  to  proteid  and  circulated 
in  the  blood  stream.  Animals  which  received  a  mixture  of  diphtheria 
toxin  and  formaldehyde  remained  alive.  W.  D.  H. 

Behaviour  of  Phenolphthalein  in  the  Animal  Organism. 

Joseph  H.  Kastle  (Chem.  Centr.,  1906,  i,  1559  ;  from  Publ.  Health  and 
Marine  Hosp.  Service  of  the  U.S.  Hyg.  Lab.  Bulletin  No.  26,  23 — 29, 
1906). — If  phenolphthalein  and  other  phthaleins  (fluorescein,  &c.) 
vol.  xo.  ii.  32 
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ave  injected  into  the  peritoneal  cavity  of  guinea-pigs,  a  complex  com 
pound  is  excreted  in  the  urine,  which  gives  no  colour  with  alkali,  but 
yields  phenolphthalein  on  decomposition  with  hydrochloric  acid. 
o-Cresolsulphophthalein.is  found  in  large  quantities  unchanged  in  the 
urine,  whereas  phenolphthalein  is  only  present  in  traces.  Fluorescein 
is  readily  absorbed  and  more  toxic.  The  complex  compound  alluded 
to  above  is  soluble  in  alcohol,  and  hydrolysed  by  acid,  by  micro¬ 
organisms,  by  saliva,  but  not  by  liver  extract.  W.  D.  H. 

The  Behaviour  of  Digitoxin  in  the  Organism.  Max  Cloetta 
and  H.  F.  Fischer  (Ghem.  Centr.,  1906,  i,  1369 — 1370-  from  Arch, 
exp.  Path.  Phctrm.,  54,  294 — 313). — Animals  of  various  kinds  were 
poisoned  with  digitoxin,  and  the  drug  sought  for  in  the  organs  and 
urine  by  methods  which  are  fully  described.  It  appears  to  have  no 
special  affinity  for  the  heart  or  nervous  tissues ;  the  amount  found  in 
various  parts  is  proportional  to  the  amount  of  connective  tissue  present, 
kvo  evidence  that  the  heart  muscle  destroys  digitoxin  was  found.  Part 
of  it  passes  slowly  into  the  urine.  The  products  of  its  decomposition 
are  probably  not  cumulative  in  their  action.  W.  D.  H. 

Physiological  Actions  of  Ergot.  Henry  H.  Dale  (J.  Physiol., 
1906,  34,  163 — 206). — The  effects  of  such  preparations  of  ergot  as 
cornutine  and  sphacelotoxine  fall  into  two  groups  :  (1)  stimulant  to 
plain  muscle,  especially  in  the  arteries,  uterus,  and  sphincter  iridis,  and 
(2)  paralysis  of  the  motor  elements  which  adrenaline  stimulates,  the 
inhibitory  elements  retaining  their  normal  function.  It  is  probable 
that  different  active  substances  are  responsible  for  these  effects,  and 
that  the  one  which  produces  paralysis  is  also  concerned  in  the  central 
convulsant  effects  described  by  Kobert.  Incidental  conclusions  in 
reference  to  the  nerve  supply  of  certain  organs  are  also  given.  The 
pressor  substance  in  the  infundibular  part  of  the  pituitary  body  acts 
on  some  constituents  of  the  plain  muscular  fibre  other  than  that  which 
is  excited  by  adrenaline  and  by  impulses  reaching  sympathetic  nerve 
endings.  W.  D.  H. 

Intravenous  Injection  of  Bone  Marrow  Extracts.  Orville  H. 
Brown  and  Don  R.  Joseph  (Amer.  J.  Physiol.,  1906,  16, 

1 10 — 116.  Compare  Abstr.,  1905,  ii,  745). — The  effect  of  extracts  of 
the  bone  marrow  of  pigs  when  intravenously  injected  is  to  produce  on 
the  blood  pressure  a  depressor  and  a  pressor  effect.  There  appear  to 
be  two  depressor  and  one  pressor  substances,  which  are  separable  by 
their  solubilities  and  the  relative  duration  of  the  effect.  All  these 
materials  are  soluble  in  boiling  saline  solution.  Their  chemical  nature 
is  unknown.  W.  D.  H. 

The  Relation  between  the  Fat  and  Carbohydrates  of  the 
Body  in  Phosphorus  Poisoning.  Mohr  { Chem .  Centr.,  1906,  i,  694  ; 
from  Vtrh.  deut.  Naturforsch.  Aerzte,  1904,  ii,  34 — 35). — In  phosphorus 
poisoning  there  is  a  great  diminution  of  the  hepatic  and  body  glycogen 
generally  :  it  is  used  with  the  fat  and  proteid  as  additional  fuel  in 
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combustion  processes.  The  fatty  infiltration  of  the  liver  which  occurs 
in  this  condition  is  believed  to  be  reparatory.  W.  D.  H. 

Action  of  Poisons  on  Adult  and  Embryonic  Funduli. 

Torald  Sollmann  (Amer.  J.  Physiol.,  1906,  16,  1 — 46). — The  action  of 
cyanides,  alkaloids,  and  other  poisons  are  investigated  in  detail  in 
relation  mainly  to  the  age  of  the  funduli.  W.  D.  H. 

Toxicity  of  Methylatropinium  Bromide,  Homatropine 
Hydrobromide,  Eumydrine,  and  Atropine  Sulphate.  Astenore 
BERTOZzi  ( Chem .  Ccntr.,  1906,  i,  1501  ;  from  Arch.  Farm,  sper.,  5, 
123 — 133). — The  fatal  dose  per  kilo,  in  the  rabbit  for  the  drugs  named 
in  the  above  order  when  given  intravenously  is  respectively  0’0296, 
0T387,  0  02 11,  and  04  687  gram.  There  is  a  similar  relative  toxicity 
if  the  drugs  are  given  hypodermically.  W.  D.  H. 

Action  of  Strychnine  on  the  Spinal  Cord.  David  Fraser  Harris 
and  William  Moodie  (J.  Physiol.,  1906,  34,  213 — 216). — The  rate  of 
strychnine  spasms  is  differently  given  by  various  observers.  This  is 
accounted  for  by  the  fact  that  the  rate  varies  with  the  time  ;  at  the 
onset  it  is  most  rapid,  and  the  rate  gradually  falls  during  a  convulsive 
attack.  The  experiments  were  made  on  frogs.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Apparatus  for  the  Cultivation  of  Bacteria  with  High 
Oxygen  Concentration  and  for  the  Determination  of  the 
Oxygen  Maxima  of  the  Bacteria  and  the  Periods  at  which 
they  are  Killed  at  Higher  Oxygen  Concentrations.  Arthur 
Meyer  ( Centr .  Baht.  Par.,  1906,  ii,  16,  386 — 398.  Compare  Abstr., 
1905,  ii,  848). — The  apparatus  described,  with  sketches,  consists  of  a 
compressed  gas  cylinder  with  connecting  tube,  an  autoclave  for  use 
with  compressed  gas,  and  manometers  for  pressures  below  5  kilos,  and 
2  kilos.  N.  H.  J.  M. 

Bacteriological  Investigations  in  the  Acetic  Acid  Factory. 
Wilhelm  Henneberg  (C hem.  Centr.,  1906,  i,  613 — 614;  from  Deut. 
Essigind.,9,  393 — 395,  403 — 405,  and  410 — 412). — 'The  microscopical 
examination  of  beech  shavings  from  acetic  acid  vats  showed  the 
presence  of  extremely  large  numbers  of  acetic  acid  bacteria,  and  that 
their  position  in  the  fibre  prevents  their  being  washed  out  by  the 
acetic  acid  in  passing  through.  The  acetic  acid  from  vats  in  good 
order  is  characterised  by  containing  only  few  bacteria,  whilst  the  acid 
from  unhealthy  vats  contains  large  numbers  of  organisms — infusoria, 
Dematium,  B.  xylinum,  &c. 
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The  examination  of  a  number  of  samples  of  wood  shavings  showed 
that  B.  xylinum  was  invariably  present.  It  is  evidently  harmless. 

N.  H.  J.  M. 

Action  of  Charlock  on  Nitrification.  E.  Gutzeit  ( Centr .  Baht. 
Par.,  1906,  ii,  16,  353 — 381). — The  injurious  effect  of  charlock  is  not 
confined  to  the  direct  withdrawal  of  water  and  manurial  substances 
required  by  the  crop,  but  is  partly  attributed  to  diminished  nitrifica¬ 
tion  due  to  the  removal  of  lime  and  water. 

Charlock  can  be  destroyed  by  a  single  application  of  iron  sulphate. 

N.  H.  J.  M. 

Utilisation  of  Peat  Holes  for  the  Intensive  Production  of 
Nitrates.  Achille  Muntz  and  E.  Laine  ( Compt .  rend.,  1906,  142, 
1239 — 1244.  Compare  this  vol.,  ii,  114). — Peat  as  a  medium  for 
nitrifying  organisms  is  far  superior  to  other  soils  rich  in  organic 
matter,  and  the  rate  of  formation  of  nitrates  in  such  a  medium  is 
1000  times  greater  than  that  hitherto  obtained  (compare  Boussingault, 
Abstr.,  1873,  725;  1877,  735). 

When  a  0‘75  per  cent,  solution  of  ammonium  sulphate  is  passed 
over  a  peat-bed  impregnated  with  nitrifying  organisms,  it  becomes 
charged  with  nitrates  to  the  extent  of  0'82  per  cent. ;  this  can  be 
increased  to  4T7  per  cent,  by  adding  a  further  quantity  of  ammonium 
sulphate  to  the  solution  and  again  subjecting  it  to  the  nitrifying 
action,  the  operation  being  repeated  five  times.  The  most  suitable 
temperature  for  the  reaction  is  30°,  and  the  fuel  necessary  for 
maintaining  this  temperature  is  afforded  by  the  air-dried  peat. 
Eurther,  the  nitrogen  contained  in  the  peat,  which  amounts  to  2  to 
3  per  cent.,  can  be  obtained  in  the  form  of  ammonia  to  the  extent  of 
1-79  to  1  '6 1 2  per  cent,  by  distilling  the  peat  in  superheated  steam, 
the  other  products  of  the  distillation  (hydrocarbons,  water  gas,  tar, 
&c.)  forming  the  fuel  required  for  the  operation.  Peat,  therefore,  is 
singularly  well  adapted  for  the  intensive  production  of  nitrates,  since 
it  forms  an  excellent  medium  for  the  growth  of  the  organism,  supplies 
the  fuel  necessary  for  the  various  operations,  and  finally  supplies  the 
ammonia  required  for  the  production  of  nitrates.  M.  A.  W. 

Bacteriological  Investigation  of  Soils.  Buhlert  and  Fickendey 
(Centr.  Bakt.  Par.,  1906,  ii,  16,  399 — 405). — The  soil  (300 — 500  grams) 
is  shaken  vigorously  for  five  minutes  with  an  equal  weight  of  sterilised 
tap-water,  and  is  then  ready  for  inoculation.  For  nitrification  and 
nitrogen  assimilation,  20  c.c.  are  employed,  and  for  denitrification  and 
peptone  decomposition  5  c.c.  Three  inoculation  experiments  generally 
suffice,  and  the  mixture  is  shaken  each  time  before  the  required  amount 
is  taken  out  with  a  pipette. 

Experiments  with  five  different  soils  showed  that  after  aeration  the 
power  of  producing  ammonia  from  peptone  was  slightly  less  than  when 
not  aerated  ;  nitrification  was  also  generally  diminished  by  aeration. 
Denitrification  and  nitrogen  assimilation  were,  however,  more  active  in 
the  aerated  soil.  As  regards  denitrification,  it  is  of  course  not  to  be 
supposed  that  under  natural  conditions  mechanical  operations  will 
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result  in  an  increased  loss  of  nitrogen.  It  is  probable  that  the  effects 
of  aeration  will  vary  according  to  circumstances,  possibly  according 
to  the  degree  of  aeration.  N.  H.  J.  M. 

Formation  of  Crystals  in  Cultures  of  Denitrifying  Bacteria. 

H.  B.  Hutchinson  (Gentv.  Baht.  Par.,  1906,  ii,  16,  326— 328).— Cul¬ 
tures  of  bacteria  from  garden  soil  in  Giltay  solutions  produced  skins 
consisting  of  acicular  crystals  of  magnesium  phosphate  and  became 
strongly  alkaline.  Denitrification  was  not  vigorous.  The  alkalinity, 
which  is  presumably  due  to  production  of  sodium  carbonate  from  the 
citric  acid,  became  equal  to  that  of  a  Nj  10  solution  in  four  weeks. 

The  alkalinity  and  the  amount  of  crystals  seem  to  increase  with 
increased  surface  and  aeration.  N.  IT.  J.  M. 

Nutrition  of  Wood-destroying  Fungi.  Basilius  Malenkovic 
( Centr .  Baht.  Par.,  1906,  ii,  16,  405 — 416). — Experiments  with  Conio- 
phera  cerebella  showed  that  it  is  able  to  consume  nearly  all  the  sub¬ 
stances  which  are  to  be  obtained  from  wood.  When  wood  is  attacked, 
more  substance  is  destroyed  than  is  utilised  for  the  nutrition  of  the 
fungus,  and  it  is  improbable  that  any  one  constituent  of  the  wood  is 
completely  consumed.  N.  H.  J.  M. 

Formation  of  Hydrogen  Sulphide  in  Mineral  Waters.  Thomann 
(Chem.  Centr.,  1906,  i,  579  ;  from  Schweiz.  Woch.  Pharm.,  44,  5 — 6). 
— Experiments  by  Goslings  have  shown  that  the  formation  of  hydrogen 
sulphide  in  bottled  mineral  waters  must  be  attributed  to  the  presence 
of  micro-organisms ;  in  Passug  water  an  anaerobic  spirillum  which 
reduces  sulphates  has  been  detected.  P.  H. 

Adaptation  of  Yeast  to  Sulphurous  Acid.  Gilbert  Gimel 
(Chem.  Centr.,  1906,  i,  864  ;  from  Bui.  Assoc.  Chim.  Suer.  Dist.,  23, 
669 — 672). — The  adaptation  of  yeast  to  sulphurous  acid  manifests 
itself  in  the  increase  of  oxidising  power.  The  presence  of  potassium 
carbonate  is  favourable,  whilst  monocalcium  phosphate  is  not.  A 
combination  of  sulphur  dioxide  with  the  yeast  cells  takes  place,  since 
the  percentage  of  sulphur  dioxide  in  the  ash  of  acclimatised  yeast  is 
much  greater  than  in  ordinary  yeast. 

The  employment  of  adapted  yeast  is  necessary  in  the  case  of  mashes 
containing  sulphurous  acid,  such  as  grape  and  molasses  mashes. 

N.  H.  J.  M. 

Influence  of  Colloids  on  the  Secretion  and  Action  of  Inver- 
tase.  Enrico  Pantanelli  (Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i, 
377 — 385). — In  a  previous  publication  (Annali  Bot.,  1905,  113 — 142) 
the  author  showed  that  gum  arabic,  gelatin,  and  peptone  have  a  markedly 
favourable  influence  on  the  development  of  Mucor  stolonifer  and  of 
a  race  of  yeast  isolated  from  Roman  bread  and  an  Ellipsoideus  yeast 
from  Chianti  wine,  that  both  the  internal  and  external  invertive  activity 
are  notably  diminished  by  gum  and  peptone,  whilst  gelatin  seems 
to  be  without  action,  and  that  with  the  above  yeasts  the  permeability 
of  the  protoplasts  towards  invertase  varies  along  with  the  permeability 
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for  certain  salts,  such  as  sodium  and  ammonium  chlorides  and  mag¬ 
nesium  sulphate,  and  for  sugar.  The  permeability  has,  indeed,  its 
maximum  value  when  the  fermentative  activity  is  at  its  highest,  and 
is  considerably  diminished  by  the  above-named  colloids,  especially  by 
gum  and  peptone. 

Colloidal  silica,  Si(OH)4,  also  impedes  the  secretion  of  invertase,  but 
not  always  its  intercellular  production. 

As  the  age  of  the  cells  increases,  the  extra-cellular  invertive  activity 
also  undergoes  increase,  which,  in  the  case  of  yeasts,  corresponds  with  the 
augmentation  of  permeability  due  to  the  action  of  the  alcohol  and  other 
products  of  fermentation,  including  the  carbon  dioxide;  like  certain 
injurious  substances,  the  latter  produces  a  marked  increase  in  the 
permeability.  In  Mucor,  also,  the  secretion  of  invertase  increases 
with  the  age  of  the  culture,  owing  to  the  action  of  the  products 
of  change  excreted  and  to  the  insufficient  aeration  of  the  submerged 
portion  of  the  mycelium. 

With  yeast  cells,  the  amount  of  invertase  reaches  a  maximum  at  the 
beginning  of  the  development  and  then  falls  both  inside  and  outside 
the  cell  if  the  surrounding  liquid  is  free  from  colloids.  In  presence  of 
the  latter,  it  also  reaches  a  maximum  inside  the  cells  at  the  commence¬ 
ment  of  fermentation,  but  outside  the  cells  the  maximum  is  attained 
at  a  later  stage.  This  indicates  that  the  secretion  of  invertase 
is  not  merely  a  function  of  the  active  surface.  The  facts  that  sucrose 
disappears  more  quickly  than  the  invert  sugar  increases  and  that  the 
latter  disappears  only  slowly  indicate  that,  especially  in  the  early 
days,  the  sucrose  is  absorbed  as  such  by  the  yeast. 

With  Mucor  stolonifer  and  M.  mucedo,  the  internal  invertase  reaches  a 
maximum  at  about  the  sixth  day  in  cultures  on  a  non-colloidal  sub¬ 
stratum,  whilst  it  increases  gradually  but  continuously  with  age  in 
presence  of  colloids.  In  both  cases,  the  external  invertase  increases 
continuously,  although  it  is  always  in  small  amount. 

The  unicellular  mycelium  of  Phycomyces  nitens  behaves  similarly  to 
that  of  Mucor ,  but  multicellular  mycelia,  such  as  those  of  Penicillium 
glaucum  and  Botrytis  cinerea,  exhibit  certain  deviations  in  their  action. 

T.  H.  P. 

Action  of  Various  Reagents  on  Amoeba  Cultures.  J.  B. 
Thomas  ( Chem .  Centr.,  1906,  i,  863;  from  Dep.  Int.  Bureau  Gov.  Lab. 
Manila,  1905,  No.  32,  17 — 29). — Boric  acid,  eucalyptol,  cassia  oil, 
ichthyol,  and  infusion  of  quassia  have  hardly  any  action  on  the  growth 
of  amoebae.  Tannic  acid  (1  per  cent.),  copper  sulphate  (1  : 2000), 
potassium  permanganate  (1:2000),  quinine  sulphate  (1:500),  silver 
nitrate  (1:2000),  argyrol  (1:500),  protargol  (1:500),  hinder  their 
growth  within  half  an  hour.  W.  D.  H. 

Organic  Acids  as  a  Source  of  Carbon  for  Algae.  O. 

Treboux  {Chem.  Centr.,  1906,  i,  770  ;  from  Ber.  Deut.  Bot.  Ges.,  23, 
432 — 441). — Forty  different  species  of  algae  have  been  cultivated  in 
a  sterilised  solution  of  ammonium  sulphate,  dipotassium  hydrogen 
phosphate,  magnesium  sulphate,  potassium  sulphate,  and  ferrous 
sulphate  to  which  0'05  or  0T  per  cent,  of  one  of  the  following  acids 
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was  added  :  formic,  acetic,  propionic,  lactic,  butyric,  valeric,  oxalic, 
succinic,  malic,  tartaric,  and  citric  acids.  The  potassium  or  ammonium 
salt  was  used,  and  in  some  cases  the  amino-acid,  but  when  either  of 
the  two  latter  was  added  the  ammonium  sulphate  was  omitted  from 
the  culture  solution.  Twenty  species  of  algse  were  found  to  be  able 
to  derive  the  carbon  required  for  growth  from  an  organic  acid.  It 
was  remarkable,  however,  that  in  nearly  all  cases  acetic  acid  was  the 
only  acid  assimilated,  whilst  the  acids  which  had  longer  carbon  chains, 
and  the  constitution  of  which  therefore  approached  more  nearly  that 
of  sugar,  were  not  attacked.  Lactic  acid  was  assimilated  by  two 
species  and  butyric  and  citric  acids  each  by  one.  The  growth  of  some 
algge  was  but  slightly  less  when  ammonium  salts  of  the  acids  were 
used  instead  of  ammonium  sulphate  and  potassium  salts  ;  other  kinds 
were  apparently  affected  by  the  ammonia  liberated  by  the  consump¬ 
tion  of  acid.  The  amino-acids  proved  less  suitable  ;  ammonia  was  also 
formed  by  the  assimilation  of  the  acids.  The  experiments  show  that 
even  from  the  physiological  point  of  view  there  is  no  sharp  line  of 
demarcation  between  moulds  and  green  plants  in  regard  to  nutrition, 
and  that  all  the  organic  substances  which  are  required  for  the  creation 
of  the  cell  may  be  derived  from  an  organic  acid.  E.  W.  W. 

Culture  Researches  with  Aspergillus  niger  and  Certain 
Amino-acids  and  Peptides.  Emil  Abderiialden  and  Yutaka 
Teruuchi  (Zeit.  physiol.  Chem .,  1906,47,394 — 396). — Various  amino- 
acids  form  good  nutrient  material  for  moulds.  In  the  present  re¬ 
search,  Aspergillus  niger  was  grown  on  a  medium  to  which  various 
peptides  were  added,  and  the  amount  of  mould  obtained  at  the  end  of 
given  time  weighed.  Glycine,  glycy  1-glycine,  and  triglycine  were  found 
to  be  well  utilised ;  glycyl-alanine,  leucyl-glycyl-glycine,  and  amino- 
butyrylaminobutyric  acid  were  the  least  favourable.  In  most  cases 
oxalic  acid  was  found,  the  amount  of  which  is  regarded  as  a  measure 
of  intensity  of  growth.  W.  D.  H. 

Mould  Fungus  which  Decomposes  Paraffin.  Otto  Rahn 
( Gentr .  Bakt.  Par.,  1906,  ii,  16,  382 — 384). — The  fungus  is  a  variety 
of  Penicillium.  In  addition  to  paraffin,  it  grows  well  on  palm  fat  agar 
and  on  stearic  acid,  but  not  on  yellow  vaselin.  The  paraffins  employed 
melted  at  45°  and  at  56°,  and  were  carefully  purified.  In  two  experi¬ 
ments  with  877  and  861  mg.  paraffin,  79 T  and  77 T  per  cent,  respec¬ 
tively  was  decomposed  in  six  weeks.  N.  H.  J.  M. 

Sterilisation  of  Air  by  means  of  Ozone.  Donatien  Labbe 
(Chem.  Gentr.,  1906,  i,  695  ;  from  Rev.  gen.  Chim.  appl.,  1905,  8, 
387 — 389). — The  addition  of  10  mg.  of  ozone  to  every  cubic  metre  of 
air  renders  the  air  perfectly  sterile.  P.  H. 

Poisonous  Action  of  Formic  Acid  on  Different  Fungi. 
Wilhelm  Henneberg  (Chem.  Gentr.,  1906,  i,  694 — 695  ;  from  Zeit. 
Spiritus-ind.,  29,  34 — 35). — The  numbers  given  are  the  percentages 
of  formic  acid  in  which  various  micro-organisms  failed  to  develop. 
Hay  bacilli,  0'04  ;  acetic  acid  bacteria,  0'06 ;  lactic  acid  bacillus, 
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0T5  ;  and  yeast,  0’2.  The  resisting  power  of  yeast  could  doubtless 
be  increased  so  as  to  make  it  possible  to  employ  formic  acid  as  an 
antiseptic  in  yeast  factories,  &c.  N.  H.  J.  M. 

Toxicity  of  Phenol  compared  with  that  of  other  Sub¬ 
stances.  Thomas  Bokorny  (Chum.  Zeit.,  1906,  30,  554—556). — - 
The  toxic  action  of  a  number  of  different  substances  at  various  dilu¬ 
tions  has  been  studied  on  algae  and  moulds,  and  the  following  lethal 
doses  have  been  determined.  Ten  grams  of  yeast  are  killed  by 
0-05 — OT  gram  of  phenol,  0-02 — 004  gram  of  formaldehyde,  0  5 
gram  of  o-hydroxybenzaldehyde,  or  0-2 — 0'4  gram  of  acetic  acid.  The 
author  is  of  opinion  that  the  limit  of  dilution  at  which  a  particular 
substance  will  exert  its  toxic  action  is  dependent  on  the  dilution  at 
which  the  chemical  reaction  between  the  poison  and  the  proteid  of  the 
living  cell  will  take  place.  P.  H. 

Action  of  Alkalis  on  the  Development  of  Plants.  Albert 
Einecke  and  Theodor  Pfeiffer  ( Chein .  Centr.,  1906,  i,  585 — 586; 
from  Verh.  Ges.  deut.  Naturforsch.  Aerzte,  1904,  ii,  171 — 172). — Calcium- 
zeolites  fix  potassium  manures  and  ammonium  sulphate.  Sodium 
chloride  always  increased  the  growth  of  the  plants  ;  the  highest  yields 
were  obtained  with  small  amounts  of  a  mixture  of  sodium  and  potass¬ 
ium  chlorides.  It  is  probable  that  sodium  can  take  the  place  of 
potassium  to  a  great  extent.  N.  H.  J.  M. 

Separation  of  Acids  by  Roots  and  Mould  Hyphse  and  its 
Signification.  Gustav  Kunze  ( Chem .  Centr.,  1906,  i,  1557;  from 
Jahrb.  wiss.  Bot.,  42,  357—391). — The  acid  secreted  by  180  seedlings 
of  garden  balsam  has  been  estimated  by  titration  with  decinormal 
potassium  hydroxide  solution  ;  a  quantity  of  acid  equivalent  to  0'5 
mg.  of  formic  acid  was  found  to  be  present.  The  acid  reaction  of  the 
secretion  is  probably  due  to  the  presence  of  organic  acids  formed  as 
intermediate  products  in  the  process  of  respiration.  The  liquid  gave 
the  reaction  for  sulphuric  acid  fairly  distinctly,  but  the  presence  of 
phosphoric  acid  appeared  doubtful.  The  elimination  of  carbon  dioxide 
by  the  roots  was  proved,  but  the  colour  reactions  obtained  in  the 
experiments  could  not  have  been  caused  by  carbonic  acid. 

Since  the  corrosive  action  of  the  plants  on  marble,  wollastonite,  and 
potassium-lead  glass  was  observed  even  when  the  plants  did  not  form 
a  distinctly  acid  secretion,  the  corrosion  must  be  caused  by  the  action 
of  carbon  dioxide  ;  the  plants  did  not  attack  felspars.  A  leucite- 
basalt  which  had  been  acted  on  by  cultures  of  Penicillium  was  found 
after  calcination  to  contain  7  per  cent,  more  of  substances  which  were 
soluble  in  acetic  acid  than  the  mineral  which  had  not  been  in  contact 
with  the  mould.  All  the  solutions  contained  potassium,  calcium,  mag¬ 
nesium,  iron,  traces  of  chlorine  and  phosphoric  acid.  E.  W.  W. 

Probable  Causes  of  the  Differences  in  the  Relations 
between  the  Nutrition  of  Leguminous  and  Gramineous 
Plants.  Otto  Lemmermann  (Chem.  Centr.,  1906,  i,  586  ;  from  Verh. 
ges.  deut.  Naturforsch.  Aerzte,  1904,  .ii,  145). — Gramineous  plants 
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evaporate  more  water  than  Leguminosce,  and  hence  take  up  more 
soluble  matter  from  the  soil.  Leguminous  plants  can  do  without  the 
combined  nitrogen  in  the  soil,  and  by  means  of  their  extensive  root 
systems  and  greater  root  acidity  are  able  to  obtain  mineral  matter 
which  is  out  of  the  reach  of  gramineous  plants.  N.  H.  J.  M. 

Formation  of  Different  Respiration  Enzymes  depending  on 
the  Stage  of  Development  of  toe  Plants.  Wladimir  Palladin 
(Chem.  Centr.,  1906,  i,  1441  ;  from  Ber.  deut.  hot.  Ges.,  24,  97 — 107). 
—It  was  shown  previously  (Ber.  deut.  hot.  Ges.,  23,  240)  that  the 
preponderance  of  one  or  another  respiration  enzyme  depends  on  the 
degree  of  development  of  the  plant.  Anaerobic  respiration  predomin¬ 
ates  in  the  embryonal  organs  and  diminishes  with  the  progress  towards 
active  life.  Oxydase  is  almost  completely  absent  in  the  embryonal 
organs. 

The  relation  of  the  carbon  dioxide  of  anaerobic  respiration  to  that 
of  oxygen  respiration  (J[N)  was  found  to  be  as  follows  in  the  frozen 
plants  examined:  wheat  germs=l;  etiolated  bean  leaves  =  042  and 
0*4  L  ;  the  same  with  sugar  =  0'33;  the  same  after  sugar  and  exposure 
to  green  light  =  0'23;  old  leaf  of  Plectogyne  japonica  —  0*71. 

1ST.  H.  J.  M. 

Effect  of  Impregnating  with  Nutritive  Salts  on  the  Ger¬ 
mination  of  Seeds.  O.  Kambersky  (Chem.  Centr.,  1906,  i, 
570 — 571  ;  from  Zeit.  landio.  Versucliswes.  Oesterr.,  9,  33 — 43). — 
Contact  of  seeds  for  forty-eight  hours  with  a  solution  containing 
equal  amounts  of  ammonium  nitrate,  potassium  nitrate,  hydrogen 
diammonium  phosphate,  and  hydrogen  disodium  phosphate,  as  pro¬ 
posed  by  Iszleib  (Deut.  landw.  Presse,  1904,  No.  84),  resulted  in 
retarded  germination,  except  in  the  case  of  beet,  and  in  a  lower  ger¬ 
mination  percentage.  Rust  and  mould  fungi  were  not  injured  by  the 
treatment.  N.  H.  J.  M. 

Effect  of  Calcium  Cyanamide  on  the  Energy  of  Germina¬ 
tion.  Bartsch  (Chem.  Centr.,  1906,  i,  585;  from  Verb.  Ges.  deut. 
Naturforsch.  Aerzte,  1904,  ii,  166 — 167). — Experiments  in  pots  con¬ 
taining  8  kilos,  of  soil,  of  which  one-third  received  2  grams  of  calcium 
cyanamide,  showed  that  the  germination  of  mustard,  oats,  and  barley 
was  diminished  when  the  seeds  were  sown  immediately.  The  injurious 
effect  was  also  noticed  when  the  seeds  were  sown  a  week  later,  but 
was  lessened  in  the  case  of  barley.  After  an  interval  of  three  weeks, 
the  manure  had  no  injurious  action.  N.  H.  J.  M. 

A  Green  Organ  devoid  of  Assimilatory  Power.  Jean 
Ekiedel  (Compt.  rend.,  1906,  142,  1092 — 1093). — The  ovary  of  Orni- 
thogalum  arabicum  has  an  intense  blackish-green  colour,  and  examina¬ 
tion  of  a  section  shows  that  it  contains  an  abundance  of  chlorophyll 
bodies,  which  have  a  black  tint  towards  the  periphery.  On  exposure 
to  atmospheric  air,  the  ovary  does  not  assimilate  carbon  dioxide, 
although  it  respires  vigorously  ;  thus,  in  the  course  of  four  and  a  half 
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hours,  the  carbon  dioxide  content  of  air  surrounding  a  single  ovary 
rose  to  6-4  per  cent. 

The  leaf  of  Ornithogalum  arabicum  and  the  ovary  of  a  related 
species,  0.  umbellatum,  assimilate  normally  when  exposed  to  air  con¬ 
taining  carbon  dioxide. 

It  is  suggested  that  the  abnormal  behaviour  of  the  ovary  of  0. 
arabicum  may  be  due  to  an  alteration  of  the  peripheral  chlorophyll 
bodies,  so  that  they  do  not  assimilate,  and  in  addition  act  as  a  screen 
preventing  assimilation  by  the  normal  chlorophyll  bodies  of  the 
interior  of  the  ovary.  T.  A.  H. 

Argemone  Seeds  from  Curagoa.  W.  H.  Bloemendal  {Chem. 
Centr.,  1.906,  i,  1556 ;  from  Pharm.  Weekblad ,  43,  342 — 346). — 
Seeds  of  Argemone  albiflora,  A.  speciosa,  A.  grandijlora,  A.  hispida,  and 
A.  Hunnemannii  from  Curagoa,  Cape  Yerde,  and  St.  Eustatius  yielded 
about  37  per  cent,  of  a  fatty  oil.  The  oil  extracted  from  A.  speciosa 
by  means  of  carbon  tetrachloride  had  sp.  gr.  0’9435  at  15°,  iodine 
number  1 13*3,  and  saponification  number  200-2,  and  gave  a  deep  red 
coloration  with  nitric  acid.  An  alkaloid  was  present  in  small  quantity, 
but  it  was  not  identified  with  morphine.  E.  W.  W. 

Crystals  in  Herba  Conii.  Tunmann  {Chem.  Centr.,  1906,  i,  478; 
from  Pharm.  Zeit.,  50,  1055 — 1057). — Leaves  of  Conium  maculatum, 
which  had  been  immersed  in  alcohol,  were  found  to  contain  well- 
formed,  rhombic  needles  and  prisms  of  a  yellow  or  orange-red  colour, 
but  sometimes  nearly  colourless,  probably  a  dye  of  the  carotin  group. 
They  occur  chiefly  in  the  lower  epidermis,  and  also  in  the  mesophyll  and 
nerve  vessels.  N.  H.  J.  M. 

Carotin  Crystals  [in  Herba  Conii].  Tunmann  {Chem.  Centr., 
1906,  i,  478 — 479  ;  from  Pharm.  Zeit.,  51,  lb). — Alcohol  (70 — 90 
per  cent.)  dissolves  the  green  colouring  matter  in  conium  plants,  whilst 
a  portion  of  the  yellow  colouring  matter  often  separates  in  the  form  of 
xanthocarotin  crystals.  The  latter  does  not  always  crystallise  in  the 
original  cells,  but  frequently  passes  in  solution  to  portions  of  the 
plant  free  from  chlorophyll  and  then  crystallises.  Numerous  other 
plants  were  similarly  treated,  but  none  of  them  showed  crystals  of 
carotin.  N.  H.  J.  M. 

Composition  of  Lemon  Juice.  Heinrich  Luhrig  {Zeit.  Nahr. 
Genussm.,  1906,  11,  441—445). — The  following  average  results  were 
obtained  on  the  analysis  of  ten  samples  of  the  juice  pressed  from 
fruit  in  the  author’s  laboratory  :  total  solids,  10T81  ;  citric  acid 
(anhydrous),  7’568 ;  ash,  0‘364;  nitrogen,  0'059 ;  invert  sugar, 
1'572;  glycerol,  0-220;  phosphoric  acid,  0  023  per  cent.  The 
alkalinity  of  the  ash  corresponded  with  4'99  c.c.  of  Nf  1  acid  per 
100  c.c  of  juice.  W.  P.  S. 

Fatty  Oil  from  the  Seeds  of  Manihot  Glaziovii.  Georg 
Fendler  and  O.  Kuhn  {Chem.  Centr.,  1906,  i,  768 — 769  ;  from  Ber. 
deut.  Pha,rm,  Ges.,  15,  426 — 429). — The  seeds  of  Manihot  Glaziovii 
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contain  9*94  per  cent,  of  fat,  and  the  kernels  and  pods  respectively  5*18 
and  6  66  of  water  and  35*20  and  1*31  of  substances  extracted  by  ether. 
The  greenish-yellow  oil  extracted  by  means  of  ether  has  an  odour 
which  resembles  that  of  olive  oil  and  a  somewhat  harsh  and  bitter 
taste  ;  it  forms  clear  solutions  in  ether,  chloroform,  benzene,  carbon 
disulphide,  acetone,  amyl  alcohol,  &c.,  but  becomes  turbid  on  the 
addition  of  light  petroleum  and  is  not  miscible  with  absolute  alcohol 
or  glacial  acetic  acid.  The  oil  becomes  turbid  at  4°,  but  does  not 
solidify  at  -  17°  ;  it  has  a  sp.  gr.  0*9258  at  15°,  acid  number  2*18, 
saponification  number  188*6,  Reichert-Meissl  number  0*7,  iodine 
number  137*0,  and  refractometer  number  62 '9  at  40°,  and  contains 
10  6  per  cent,  of  glycerol  and  0  9  of  compounds  which  cannot  be 
saponified.  It  does  not  give  the  elaidin  test.  The  oil  dries  at  55°  in 
about  ten  hours,  but  only  in  several  weeks  at  the  ordinary  tempera¬ 
ture.  The  fatty  acids,  which  consist  of  10*97  per  cent,  of  solid  acids 
melting  at  54°  and  89*03  of  liquid  acids,  have  a  mean  molecular 
weight  of  280*7  ;  the  mixture  melts  at  23*5°,  solidifies  at  20  5°,  has  a 
sp.  gr.  0*8984  at  25°,  acid  number  1 97 *6,  saponification  number  200*1, 
acetyl  acid  number  179*9,  acetyl  saponification  number  200  6,  alcohol 
number  20*7,  and  iodine  number  143*1.  The  iodine  number  of  the 
liquid  acids  is  163*6. 

Manihot  oil  may  possibly  find  a  technical  application  in  the 
manufacture  of  soap.  E.  W.  W. 

Comparative  Studies  on  Three  Species  of  Papaver.  Vittorio 
Pavesi  ( Chem .  Cehtr.,  1906,  i,  690;  from  Atti  R.  1st.  Bot.  Univ.  Pavia, 
1906,  9). — Rheadine  was  obtained  from  the  plants  by  stirring  up  the 
finely-powdered  substance  with  milk  of  lime,  allowing  the  mixture  to  dry 
in  the  air  for  two  to  three  days,  and  then  extracting  with  ether.  The 
alkaloid  was  then  removed  from  the  ether  by  means  of  a  solution  of 
sodium  tartrate,  from  which  it  was  subsequently  precipitated  by 
ammonia.  Rheadine  forms  thin,  doubly-refracting  needles,  which 
darken  at  238—240°  aud  melt  at  245 — 247°  (compare  Hesse,  Annalen, 
1866,  140,  146) ;  it  is  slightly  soluble  in  95  per  cent,  alcohol,  but  ra  ther 
more  so  in  benzene  or  warm  amyl  alcohol ;  it  forms  a  platinichloride 
of  the  formula  (C21H210,jN)2,H2PtCl6,2H20.  Rheagenine,  which, 
when  crystallised  from  alcohol,  melts  at  235 — 237*5°,  appears  from  its 
index  of  refraction  to  be  isomeric  with  rheadine.  Rheagenine  is  rather 
more  soluble  in  alcohol  than  rheadine,  and  on  treatment  with  bromine 
water  or  hydrobromic  acid  yields  a  more  stable  tribromide  than  the 
latter.  Both  substances  give  the  same  colour  reactions. 

Papaver  Rhosas  contains  traces  of  meconic  acid.  Papaver  dubium  may 
be  readily  distinguished  from  Papaver  Rhceas  by  its  containing  aporhein. 
Papaver  hybridum  contains  the  merest  traces  of  another  alkaloid  in 
addition  to  rheadine.  P.  H. 

Composition  of  Tamarind  Pulp.  Octave  Remeaud  (J.  Pharm. 
Ghim.,  1906,  [vi],  23,  424 — 430). — Samples  of  commercial  “crude” 
and  “  purified  ”  pulps  were  analysed  and  compared  with  pulp  prepared 
by  the  author  from  fruits  collected  at  Saigon.  The  principal 
constituents  found  were  tartaric  acid,  potassium  hydrogen  tartrate, 
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invert  sugar,  sucrose,  and  pectin.  The  “dry  extract’’  ranged  from 
62-8  to  73  per  cent.,  ash  from  2*8  to  3’2  per  cent.,  and  “  total 
acidity,”  calculated  as  tartaric  acid,  from  11 -7  to  15’8  per  cent. 

T.  A.  H. 

Medicinal  and  Useful  Plants  of  Brazil.  Theodor  Peckolt 
( Chem .  Centr .,  1906,  i,  250 — 251  ;  from  Ber.  deut.  pharm.  Ges.,  15, 
183 — 202.  Compare  Abstr.,  1904,  ii,  142,  764  ;  and  1905,  ii,  113). — 
The  amounts  of  water,  ash,  and  of  various  organic  constituents  were 
determined  in  the  following  varieties  of  Euphorbicicece :  Bhyllanthus 
niruri,  Hieronymci  cdchorneoides ,  Croton  echinocarpus ,  C.  compressus , 
C.  campestris,  C.  lobatus ,  Julocroton  fuscuscens,  Johannesia  princeps, 
and  Hevea  brasiliensis.  The  last  is  the  most  important  source  of  india- 
rubber.  N.  H.  J.  M. 

Medicinal  and  Useful  Plants  of  Brazil.  Theodor  Peckolt 
[Chem.  Centr.,  1906,  i,  769 — 770  ;  from  Ber.  deut.  pharm.  Ges.,  16, 
22—36.  Compare  Abstr.,  1904,  ii,  142,  764;  1905,  ii,  113). — The 
abstract  contains  a  detailed  description  of  the  amounts  of  various 
substances  in  the  following  plants :  Manihot  utilissima,  Manihot 
utilissima  var.  Cambaia,  Manihot  palmata,  Manihot  Glasiovii,  Ricinus 
communis  var.  brasiliensis,  radius,  genuinus,  and  microcarpus. 

E.  W.  W. 

Amount  of  Proteid  in  Barley,  and  Potassium  Manuring. 

Otto  Keitmair  {Chem.  Centr.,  1906,  i,  154;  from  Zeit.  landw. 
Vtrsuchswes.  Oesterr.,  8,  983—1014.  Compare  Abstr.,  1903,  ii,  177). — 
Application  of  potassium  manure  resulted  in  increased  yields  of  grain, 
sometimes  very  considerable.  The  amount  of  proteids  was  not  reduced. 
The  quality  of  barley  depends  less  on  manuring  than  on  other 
conditions.  N.  H.  J.  M. 

Nutrition  of  Barley  with  Potassium  with  Reference  to  its 
Quality.  E.  VVein  {Chem.  Centr.,  1906,  i,  780 — 781  ;  from  Zeit.  ges. 
Brauw.,  29,  26 — 32). — The  application  of  potassium,  phosphoric  acid, 
and  nitrogen  in  soluble  forms  improves  the  quality  of  barley,  or,  if 
the  quality  is  already  satisfactory,  increases  the  yield.  The  crop 
requires  plenty  of  manure,  especially  when  the  plants  are  young. 
Potassium  should  therefore  be  applied  even  to  good  soils ;  small 
amounts  suffice  if  given  in  conjunction  with  plenty  of  dung.  Kainite 
is  preferable  to  40  per  cent,  potassium  salts,  except  in  the  case  of 
heavy  soils.  N.  H.  J.  M. 

Composition  of  the  Seed  of  Sugar  Beet.  Friedrich  Strohmer 
and  O.  Fallada  {Chem.  Centr.,  1906,  i,  1440 — 1441  ;  from  Oesterr. -ung. 
Zeit.  Zuclcer-Ind.  Landw.,  35,  12 — 22). — The  fresh  seeds  contained 
9’66  per  cent,  of  water.  The  composition  of  the  dry  matter  free  from 
sand  was  as  follows:  nuclein,  3T6 ;  proteid,  1 7*25 ;  amides,  5’76; 
glycerides,  17 '82  ;  phytosterol  (cholesterol),  0’96  ;  lecithin,  0*46  ;  starch, 
19’58 ;  pentoses,  3-03;  crude  fibre,  1*9;  oxalic  acid,  0'39  ;  and  ash, 
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4-99  per  cent.,  including  K20,  1‘09;  CaO,  0-23  ;  and  P205,  ^'70  Per 
cent. 

No  sucrose  or  other  reducing  sugar  was  detected.  N.  H.  J.  M. 

Chemical  Composition  of  the  Whey  and  Curd  during  the 
Manufacture  of  Emmentaler  Cheese.  G.  Koestler  ( Milchw . 
Zentr.,  1906,  2,  193 — 224). — The  paper  deals  with  the  changes  which 
take  place  in  the  constituents  during  the  making  and  ripening  of  this 
class  of  cheese.  The  addition  of  rennet  to  the  mixture  of  milk  and 
ripened  milk  causes  an  increase  in  the  soluble  nitrogenous  substances, 
and  the  inclusion  of  these  substances  in  the  curd  can  be  accomplished 
by  the  methods  employed  in  the  manufacture  ;  this  is  of  importance, 
as  they  probably  play  an  important  part  in  the  subsequent  fermenta¬ 
tion  of  the  cheese.  At  the  commencement  of  the  curdling,  the  proteid 
and  fatty  content  of  the  whey  decreases,  but  towards  the  end  of  the 
manufacture  the  amount  of  fat  in  the  whey  increases.  The  total 
amount  of  ash  in  the  whey  decreases,  but  the  soluble  ash  increases  as 
compared  with  the  insoluble  ash.  The  amount  of  calcium  and  phos¬ 
phoric  acid  diminishes,  calcium  phosphate  being  removed  from  the 
whey  during  the  heating  of  the  cheese,  whilst  the  composition  of  the 
curd  (calcium  phosphate,  paracasein)  shows  no  alteration  during  the 
ordinary  working.  The  addition  of  rennet  imparts  a  coagulating 
power  to  the  whey,  which  remains  constant  during  first  operations, 
but  vanishes  during  the  heating  of  the  curd.  The  cause  of  the  rapid 
increase  in  the  acidity  of  the  whey  after  the  removal  of  the  curd  may 
be  due  to  concentration  and  to  lactic  acid  fermentation,  which  is 
favoured  by  the  presence  of  the  soluble  proteids.  W.  P.  S. 

Absorption  of  Phosphates  by  Soils.  Oswald  Schreiner  and 
George  H.  Failyer  ( J .  Physical  Chem .,  1906,  10,  239 — 263). — The 
authors  have  made  experiments  on  the  absorption  of  phosphates  from 
solutions  of  monocalcium  phosphate  and  disodium  phosphate,  and  also 
ou  the  removal  of  the  absorbed  phosphates  by  water,  in  the  case 
of  four  types  of  soils — a  clay,  a  loam,  a  sandy  loam,  and  a  fine  sand. 
The  results  for  the  absorption  are  in  accord  with  the  differential 
equation,  dy/dv  =  K(A  -  y),  where  A  is  the  maximum  amount  which 
the  soil  can  take  up,  y  is  the  amount  taken  up  when  volume  v  has 
passed  through  the  soil.  For  the  removal,  the  equation  dy/dv  =  K(y  —  B) 
is  in  accord  with  the  experiments,  B  being  the  quantity  of  phosphate 
not  removable  from  the  soil  by  a  reasonable  quantity  of  water.  The 
experimental  values  of  y  only  approached  near  to  A  in  the  case  of  the 
sand,  and  the  values  of  the  constants  appear  to  be  the  same  for  the 
two  phosphates  examined  in  the  case  of  the  clay  and  loam,  but  were 
different  in  the  sandy  loam  and  sand.  L.  M.  J. 

Destruction  of  Nematodes  by  treating  the  Soil  with  Carbon 
Disulphide  and  its  Effect  on  Sugar  Beet.  Hermann  Wilfarth, 
Hermann  Roemer,  and  Gustav  Wimmer  (Chem.  Centr.,  1906,  i, 
492 — 493  j  from  Zeit.  Ver.  Riibenzucker-Ind. ,  1906,  1—18). — Treat¬ 
ment  of  the  soil  for  three  days  with  carbon  disulphide  completely 
destroyed  the  nematodes. 
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As  regards  the  effect  of  nematodes  on  the  plants,  it  was  found  that, 
as  compared  with  normal  roots,  the  following  amounts  of  different 
constituents  were  withdrawn:  nitrogen,  59 '6  ;  K20,  70  87;  MgO, 
44-5 ;  and  P205,  70'87  per  cent.  The  assimilation  of  sodium  was 
diminished  by  only  13-35  per  cent,  in  the  root  and  increased  by 
5'26  per  cent,  in  the  leaf.  Calcium  assimilation  was  increased.  The 
amount  of  sugar  in  the  dry  matter  increased,  owing,  probably,  to 
nitrogen  being  deficient.  N.  H.  J.  M. 

Action  of  Carbon  Disulphide  on  Lower  Vegetable  Organ¬ 
isms  and  its  Importance  for  the  Fertility  of  Soils.  Berthold 
Heinze  ( Gentr .  Bakt.  Par.,  1906,  ii,  16,  329 — 358). — The  immediate 
effect  of  carbon  disulphide  in  the  soil  is  to  suppress  the  production  of 
amides  and  ammonia  by  putrefactive  processes,  and  also  nitrification  ; 
at  the  same  time,  the  conditions  become  favourable  to  nitrogen-fixing 
organisms,  especially  Azotobacter.  Subsequently,  there  is  increased 
conversion  of  proteids  and  other  organic  nitrogen  compounds  into 
amides  and  ammoDium  compounds,  whilst  nitrification  is  resumed 
with  increased  vigour. 

As  regards  other  effects  of  carbon  disulphide,  it  is  noticed  that  soil 
so  treated  retains  more  moisture  during  a  prolonged  drought  than 
untreated  soil.  Fallow  soil  treated  with  carbon  disulphide  remained 
practically  free  from  weeds.  N.  H.  J.  M. 

Amount  of  Chlorine  in  Rain-water.  Willem  P.  Jorissen 
( Ghem .  Centr.,  1906,  i,  698  ;  from  Chem.  Weekblad,  1906,  3,  42 — 43). 
— As  a  result  of  ninety-two  experiments,  the  author  has  found  that,  in 
certain  districts  near  the  North  Sea,  the  mean  proportion  of  chlorine 
in  rain-water  is  about  29‘6  mg.  of  chlorine  per  litre.  P.  H. 

Amounts  of  Nitrogen  as  Ammonia  and  as  Nitric  Acid, 
and  of  Chlorine  in  the  Rain-water  collected  at  Rothamsted. 

Norman  H.  J.  Miller  ( J .  Agric.  Pci,  1905,  1,  280—303). — In 
addition  to  the  whole  of  the  analyses  of  the  monthly  samples  of  rain¬ 
water  collected  at  Rothamsted  to  August,  1905  (compare  Proc.,  1902, 
18,  88),  a  summaryis  given  of  results  (yearly  averages)  obtained  at  about 
thirty  different  places  situated  both  in  tropical  and  non-tropical  countries 
(compare  Ingle,  this  vol.,  ii,  302 ;  and  Leather,  following  abstract). 

As  regards  total  nitrogen,  whilst  considerable  variations  which  are 
difficult  to  explain  occur  in  the  case  of  places  similarly  situated,  it 
would  seem  that  great  differences  in  climate  are  not  necessarily  coin¬ 
cident  with  any  very  material  difference  in  the  amounts  of  nitrogen 
brought  down  by  the  rain,  which  only  vary  between  3  and  5  lbs.  per 
acre  per  annum  in  places  so  differently  situated  as  Rothamsted  (3’84), 
Manhattan  (3’64),  Calcutta  (2  99),  Colombo  (4-93),  and  British  Guiana 
(299  lbs.).  Whilst,  however,  in  non-tropical  countries  most  of  the 
nitrogen  (about  70  per  cent.)  is  in  the  form  of  ammonia,  in  tropical 
rain  the  relation  of  nitric  nitrogen  is  generally  higher,  and  in  some 
cases  (Barbados  and  British  GuLna)  there  is  considerably  more  nitric 
nitrogen  than  nitrogen  as  ammonia. 

Further  analyses  are  very  desirable,  especially  such  as  will  throw 
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light  on  any  differences  in  the  composition  of  rain  due  to  land  and  sea 
winds,  both  in  tropical  and  non-tropical  situations.  N.  H.  J.  M. 

Composition  of  Indian  Rain  and  Dew.  John  W.  Leather 
(Mem.  Dept.  Agric.  India.  Chem.  Ser.,  1906,  1,  No.  1,  11). — Deter¬ 
minations  of  nitrogen  as  ammonia  and  as  nitrates  and  nitrites  in 
samples  of  rain-water  (generally  two  per  month)  collected  at  Dehra 
Dun  from  January  to  December,  1904,  and  at  Cawnpore  from  May  1, 
1904,  to  April  30,  1905  (compare  this  vol.,  ii,  302). 

The  dew  collected  in  a  large  gauge  (1/1000  acre)  at  Cawnpore  from 
September  16,  1904,  to  March  15,  1905,  amounted  to  0T70  inch  and 
contained  nitrogen  ammonia  =0  055,  and  nitric  nitrogen  =0‘056  1b. 
per  acre,  the  amounts  per  million  varying  from  0-85  to  2  65  and 
0‘51  to  4*12  respectively.  N.  H.  J.  M. 

Manurial  Experiments  with  Calcium  Cyanamide  on  Mineral 
and  on  Peaty  Soils.  Decomposition  of  Calcium  Cyanamide 
in  Different  Soils.  Hjalmar  von  Feilitzen  {Chem.  Centr.,  1906, 
i,  584 — 585;  from  Verh.  Ges.  deut.  Naturforsch.  Aerzte,  1904,  ii, 
157 — 159). — Satisfactory  results  were  obtained  with  barley  and  wheat 
grown  (in  pots)  in  loamy  and  saudy  soils,  whilst  iu  the  case  of  oats 
and  potatoes  grown  in  peaty  soil,  calcium  cyanamide  had  very  little 
effect.  N.  H.  J.  M. 

Calcium  Cyanamide.  E.  Wein  (Chem.  Centr.,  1906,  i,  585  ;  from 
Verh.  Ges.  deut.  Naturforsch.  Aerzte,  1904,  ii,  162). — In  loamy  sand 
and  in  peaty  soil  containing  3  per  cent,  of  calcium  carbonate,  calcium 
cyanamide  gave,  with  barley,  results  similar  to  ammonium  salts.  As 
a  manure  for  vegetables,  calcium  cyanamide  was  found  to  be  equal  to 
ammonium  salts  and  in  many  cases  equal  to  nitrates.  The  amount  of 
lime  in  the  soil  is  not  very  important.  N.  H.  J.  M. 

Preservation  of  Farmyard  Manure.  Heinrich  Immendorff 
(Chem.  Centr.,  1906,  i,  584  ;  from  Vtrh.  Ges.  deut.  Naturforsch.  Aerzte, 
1904,  ii,  148 — 151). — Kainite  and  superphosphate  gypsum  at  the  rate 
of  1*5 — 2  kilos,  per  1000  kilos,  live  weight  of  the  animals  had  practi¬ 
cally  no  effect  on  the  loss  of  nitrogen.  Sulphuric  acid  considerably 
diminished  the  loss,  but  its  employment  is  not  recommended.  A  larger 
amount  of  superphosphate  gypsum  (3  kilos.)  gave  better  results,  the 
loss  of  nitrogen  being  only  11 '6  per  cent.  The  best  results  were  obtained 
with  peat  litter,  loss  of  nitrogen  being  reduced  to  7 ‘3  per  cent. 

N.  H.  J.  M. 
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Simplified  Measurement  and  Reduction  of  Gases.  H.  Reben- 
stoeff  ( Chem .  Zeit 1906,  30,  486 — 487). — An  apparatus  for  the  rapid 
measurement  of  the  volume  of  hydrogen  evolved  by  the  action  of  an 


488 


ABSTRACTS  OF  CHEMICAL  PAPERS 


excess  of  acid  on  a  known  weight  of  metal.  For  the  method  of  work¬ 
ing,  the  original  paper  should  be  consulted.  P.  H. 

Filter  Tubes  for  Collection  of  Precipitates.  Samuel  L. 
Penfield  and  W.  M.  Bradley  ( Amer .  J.  Sci.,  1906,  [iv],  21,  453 — 456). 
— The  tubes  consist  of  a  piece  of  combustion  tubing  about  17  to  22  mm. 
diameter  drawn  out ;  a  support  of  perforated  platinum  foil  with  a 
platinum  wire  soldered  to  its  centre  is  inserted  so  that  the  wire  drops 
into  the  narrowed  portion  of  the  tube  ;  a  layer  of  asbestos  is  then  spread 
on  the  platinum.  Instead  of  platinum  a  layer  of  powdered  quartz  may 
be  used,  and  the  asbestos  is  evenly  spread  on  this  by  filling  the  tube 
with  water,  closing  the  lower  end,  suspending  the  asbestos  in  the  water 
and  then  allowing  it  to  flow.  Several  examples  of  experimental  numbers 
are  given  as  test  of  the  accuracy  of  these  filter  tubes.  L.  M.  J. 

Application  of  the  Pycnometric  Method  to  the  Determina¬ 
tion  of  the  Weight  and  Volume  of  Precipitates  suspended 
in  Liquids.  Henri  Gillot  and  A.  Grosjean  ( Chem .  Centr.,  1906,  i, 
867 — 868  ;  from  Hull.  Soc.  chim.  Belg.,  19,  190 — 211). — If  P  =  total 
weight  of  the  mixture  of  precipitate  and  mother-liquor,  D  —  sp.  gr.  of 
the  mixture,  V—  total  volume,  p  =  weight  of  precipitate,  p  =  weight 
of  filtrate,  v  —  volume  of  precipitate,  v  =  volume  of  filtrate,  d^sp.  gr. 
of  precipitate,  and  cl'  =  sp.  gr.  of  filtrate,  then  p  —  (D~  d')  Vk,  in  which 
k  —  weight  of  precipitate  which  corresponds  with  the  difference  of  the 
sp.  gr.  of  the  mixture  and  the  filtrate  for  a  given  volume  v.  k  varies  in¬ 
versely  with  the  sp.  gr.  of  the  precipitate  and  is  readily  determined  for 
each  substance  :  k  ==p/{D  —  d’)  V.  Since  v  =  V-  (P  -p)/d', 
d~p/V-  (P  -p)jd. 

The  volume  of  precipitates  in  the  condition  in  which  they  are  formed 
is  readily  calculated  from  the  results  of  pycnometric  determinations  by 
means  of  the  above  formulae. 

In  the  action  of  barium  chloride  on  sodium  sulphate,  ammonia  on 
aluminium  sulphate,  sodium  hydroxide  on  copper  sulphate  and  sulphuric 
acid  on  lead  acetate,  the  absorption  by  the  precipitate  is  practically  nil, 
and  it  may  be  assumed  that  the  composition  of  the  filtrate  which  is 
readily  withdrawn  is  the  true  composition  of  the  mother  liquor  at  the 
moment  of  formation  of  the  precipitate.  In  the  following  table,  the 
possible  errors  involved  in  the  calculation  for  10  grams  of  precipitate 
when  the  volume  of  the  mixture  is  a  litre  and  the  weight  of  precipitate 
about  10  grams  are  given  : 


PbS04 .  7)6’29  ±0  018c.c.  Mean  of  4  expts. 

BaS04  .  £4-40  ±0  042  „  „  „  15  „ 

Cu0,2H20  .  £3-08  at  15°  ±0-126  „  „  „  4  „ 

A1203,3H20 .  7)2  46  at  15°  +0TS4  „  „  „  4  „ 

CaC2b4  .  —  +0-527  „  „  „  5  „ 


Cupric  hydroxide  is  stable  in  very  dilute  solutions  in  presence  of 
sugar. 

In  all  the  other  reactions  examined,  except  that  of  calcium  chloride 
on  ammonium  oxalate,  it  was  found  that  the  formation  of  the  precipi- 
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tate  did  not  cause  any  absorption  of  the  dissolved  substance  or  of  the 
solvent  and  that  the  value  of  k  calculated  from  the  sp.  gr.  of  the  filtrate 
corresponded  with  that  calculated  from  the  theoretical  sp.  gr. 

Further  details  are  given  in  the  original  paper  and  the  effect  of 
increase  of  D  on  the  coefficient  k  is  also  discussed.  E.  W.  W. 

An  Improved  Extraction  Cup.  E.  Bbuce  Warren  ( Chem . 
News,  1906,  92,  228). — Two  designs  of  extraction  cups  are  given,  for 
which  the  original  article  should  be  consulted.  The  apparatus  has 
been  constructed  for  general  extraction  purposes  and  the  novel  feature 
is  that  the  extraction  takes  place  at  the  boiling  temperature  of  the 
solvent,  the  cup  being  partly  immersed  in  the  solvent,  whilst  the  con¬ 
densed  solvent  from  the  reflux  condenser  falls  into  the  cup. 

L.  de  K. 

An  Indicator  for  Strong  Acids  and  Bases.  Henry  J.  H. 
Fenton  ( Proc .  Camb.  Phil.  Soc.,  1906,  13,  298 — 299). — The  condensa¬ 
tion  derivative  of  methylfurfuraldehyde  of  composition  C11H804,  pre¬ 
viously  described  by  the  author,  has  useful  properties  as  an  indicator 
(Trans.,  1903,  83,  187).  Test  papers,  prepared  from  the  aqueous- 
alcoholic  solution,  give  a  bright  green  with  primary  amines  in  acetic 
acid  solution,  and  a  bright  blue  with  carbamide  in  hydrochloric  acid. 
With  alkalis,  a  fine  violet-blue  is  obtained,  and  the  variation  of  the 
colour  intensity  is  a  rough  indication  of  the  concentration  of  the 
hydroxyl  ions.  The  colour  is  just  visible  in  a  O’OIA  solution  of 
potassium  hydroxide  or  a  TSW  solution  of  ammonia.  If  the  reagent 
is  fused  at  about  120°  with  carbamide,  a  colourless  base  is  obtained 
which  gives  blue  colours  with  strong  acids  above  decinormal  concen¬ 
tration  and  with  acetic  acid  at  about  12 — 13  x  N.  L.  M.  J. 

Estimation  of  Moisture  in  Natural  Solid  Fuels.  Eugenio 
Manzella  ( Gazzetta ,  1906,  36,  i,  109- — 113). — The  most  satisfactory 
method  yet  proposed  for  estimating  moisture  in  coals,  &c.,  consists  in 
heating  the  powdered  coal  in  a  current  of  dry  hydrogen  or  carbon 
dioxide  at  100°.  This  temperature  is,  however,  not  sufficiently  high 
to  remove  completely  the  water  from  fuels  which  retain  it  tenaciously. 
A  simpler  method  is  to  place  a  clock  glass  containing  the  powdei’ed 
fuel  in  a  Scheibler  desiccator  with  phosphoric  oxide  above  and  under¬ 
neath  it,  and  then  to  evacuate  the  desiccator;  all  the  moisture  is 
removed  in  this  way  in  at  most  twenty-four  hours.  The  results  ob¬ 
tained  are  very  nearly  the  same  as  are  given  by  heating  the  coal  at 
115°  in  a  current  of  dry  hydrogen.  T.  H.  P. 

Detection  of  Iodides  in  the  Dry  Way.  Bernhard  Merk 
(Chem.  Centr.,  1906,  i,  397  ;  from  Pharm.  Zeit.,  50,  1022). — The  sub¬ 
stance  is  rubbed  with  0T  gram  of  potassium  persulphate  and  1  gram 
of  starch,  which  will  turn  blue  if  iodides  are  present.  L.  de  K. 

Back  Reactions  in  Iodine  Titrations.  John  H.  Davies  and 
Edgar  P.  Perman  (Chem.  News ,  1906,  93,  225). — When  titrating 
copper  sulphate  or  potassium  dichromate  with  potassium  iodide  and 
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thiosulphate,  the  decolorised  liquid  often  turns  blue  again ;  per¬ 
manganates  or  hypochlorites  cause  less  trouble. 

This  back  reaction  may  be  prevented  by  using  a  sufficiency  of  potass¬ 
ium  iodide.  The  authors  recommend  1  gram  of  this  salt  in  10  c.c. 
of  water  for  25  c.c.  of  A/IO  dichromate,  and  2  grams  in  20  c.c.  of 
water  for  1  gram  of  crystallised  copper  sulphate  in  50  c.c.  of  water. 

L.  de  K. 

Estimation  of  Dissolved  Oxygen  in  Sea  Water.  Willem  P. 
Jorissen  and  Wilhelm  E.  Ringer  ( Chem .  Centr.,  1906,  i,  275 — 276; 
from  Chem.  Weekblad,  2,  781 — 791). — A  comparison  of  the  processes 
of  Bjerrum  and  of  Romijn.  In  both  methods  (which  are  really  modi¬ 
fications  of  Winkler’s  process),  use  is  made  of  an  alkaline  solution 
containing  manganous  chloride,  potassium  iodide,  and  sodium  hydr¬ 
oxide,  but  Romijn  also  adds  sodium  potassium  tartrate  to  prevent  the 
formation  of  a  precipitate.  The  authors  now  state  that  this  addition 
causes  a  slight  deficiency  in  the  amount  of  oxygen  determined,  at  least 
when  dealing  with  sea  water,  which  contains  large  proportions  of 
calcium  and  magnesium  salts.  L.  de  K. 

Estimation  of  [Combined]  Nitric  Acid  in  Water.  Paul 
Drawe  {Chem.  Zeit.,  1906,  30,  530 — 531). — One  hundred  c.c.  of  the 
sample  are  evaporated  to  dryness  with  addition  of  pure  hydrochloric 
acid,  and,  after  expelling  the  last  traces  of  acid  by  repeated  moisten¬ 
ing  with  water  and  drying,  the  residue  is  dissolved  and  titrated  with 
Nj  10  silver  solution.  From  the  result  is  deducted  first  the  number  of 
c.c.  of  silver  required  by  the  pre-existing  chlorine,  and  also  the  number 
of  c.c.  of  Nj  10  acid  required  for  the  neutralisation  of  any  earthy  or 
alkali  carbonates. 

The  balance  of  W/IO  silver  is  then  calculated  into  nitric  acid. 

L.  de  K. 

Estimation  of  Water-soluble  Phosphoric  Acid  and  Total 
Phosphoric  Acid  in  Superphosphates.  Karl  Rohm  {Chem.  Zeit., 
1906,  30,542 — 543). — A  series  of  experiments,  fully  tabulated, showing 
the  importance  of  using  a  shaking  apparatus  when  making  an  aqueous 
extract  of  a  superphosphate,  and  also  the  advantage  of  a  stirring 
apparatus  when  precipitating  the  phosphoric  acid  with  the  magnesium 
citrate  mixture.  The  phosphate  should  be  dissolved  in  nitro-hydro- 
chloric  acid,  nitric  acid,  or  mixed  sulphuric  and  nitric  acids,  not  in 
hydrochloric  acid  alone.  L.  de  K. 

Modified  Bettendorf’s  Reagent.  Annibale  Ferraro  and 
Arturo  Carobbio  {Chem.  Centr.,  1906,  i,  398;  from  Boll.  Chim. 
Farm.,  44,  805 — 807). — A  few  centigrams  of  dry  substance  are  heated 
in  a  test-tube  with  a  few  centigrams  of  metallic  tin  and  about  twelve 
drops  of  strong  hydrochloric  acid.  In  the  presence  of  traces  of  arsenic, 
the  liquid  turns  reddish-brown,  and,  finally,  gives  a  more  or  less 
abundant  black  deposit.  Antimony  gives  at  once  a  black  deposit,  but 
leaves  the  supernatant  liquid  colourless. 
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If  the  substance  is  coloured,  a  little  more  tin  should  be  used  so  as 
to  reduce  the  colouring  matter.  L.  de  K. 

Detection  of  Boric  Acid.  Giuseppe  Yelardi  ( Gazzetta ,  1906, 
36,  i,  230—232). — The  author  suggests  an  improvement  of  the  method 
of  testing  for  various  acids  given  by  Castellana  (Abstr.,  1905,  ii,  420), 
which  he  carries  out  as  follows.  A  short  length  of  glass  tubing  is 
drawn  out  to  a  fine  point  at  one  end,  and  the  mixture  of  substance 
and  potassium  ethyl  sulphate  introduced  at  the  other  end,  which  is 
then  fused  up.  The  tube  is  turned  so  that  the  substance  falls  into  the 
sealed  end,  which  is  then  heated,  the  vapours  evolved  being  ignited. 
It  is  found,  however,  that  a  green  flame  is  obtained  with  ammoniacal 
cuprous  chlojide,  cupric  chloride  and  carbonate,  sodium  chloride, 
ammonium  chloride,  sodium  phosphate  or  chloral,  as  well  as  with  a 
borate.  The  author  finds  that  0-0001  gram  of  sodium  borate  can  be 
detected  by  means  of  turmeric  paper,  whilst  Castellana’s  method  is 
not  sensitive  to  less  than  00005  gram  of  borax.  T.  H.  P. 

Detection  of  Boric  Acid.  Reply  to  Velardi.  Vincenzo  Castel¬ 
lana  ( Gazzetta ,  1906,  36,  i,  232 — 236.  Compare  preceding  abstract). 
— The  coloured  flames  obtained  by  Yelardi  ( loc .  cit.)  with  other  sub¬ 
stances  than  borates  are  caused  by  particles  of  the  solid  being  carried 
along  with  the  vapours  owing  to  the  shape  of  the  tube  used  by  this 
author.  The  sensitiveness  of  the  reaction  of  boric  acid  with  turmeric 
paper  is  disturbed  by  the  presence  of  other  substances.  T.  H.  P. 

Estimation  of  Boric  Acid,  alone  and  in  the  Presence  of 
Phosphoric  Acid.  Rodger  J.  Manning  and  William  R.  Lang 
{J.  Soc.  Chem.  Ind.,  1906,  25,  397  —  398). — This  paper  deals  primarily 
with  the  separation  of  boric  acid  as  the  trimethyl  ester  and  its  subse¬ 
quent  gravimetric  estimation  as  the  barium  salt.  The  boric  acid,  or 
one  of  its  salts  acidified  with  sulphuric  acid,  is  distilled  with  about 
350  c.c.  of  methylated  spirit  and  the  distillate  received  in  a  vessel 
containing  concentrated  barium  chloride  solution.  The  distillate  is 
then  exactly  neutralised  with  V/2  sodium  hydroxide  solution  and  the 
resulting  precipitate  of  barium  borate,  Ba(B02)2,  collected  on  a  filter, 
washed  with  alcohol,  dried  at  110°,  and  weighed.  An  alternative 
method  is  to  receive  the  distillate  in  water  and  titrate  the  boric  acid 
in  the  usual  way,  after  the  addition  of  glycerol. 

Where  both  borates  and  phosphates  occur  in  a  mixture,  the  latter 
is  treated  with  Y/IO  sulphuric  acid  until  acid  to  methyl-orange  in 
order  to  liberate  the  phosphoric  and  boric  acids.  N/ 5  sodium 
hydroxide  solution  is  then  run  in  until  the  solution  is  neutral  to  this 
indicator.  Glycerol  is  now  added  and  the  titration  of  the  boric  acid 
completed.  W.  P.  S. 

An  Improved  Form  of  the  William  Thomson  Calorimeter. 
Thomas  Gray  (J.  Soc.  Chem.  Ind.,  1906,  25,  409 — 411). — Some  modi¬ 
fications  have  been  introduced  to  render  the  original  apparatus  more 
durable  and  more  convenient  to  handle.  They  consist  in  the  substitu¬ 
tion  of  thin  perforated  brass  discs  for  the  wire  gauze  baffles  and  the 
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replacement  of  the  bulged  glass  combustion  chamber  by  a  straight, 
somewhat  wider,  glass  tube.  An  arrangement  for  the  electrical 
ignition  of  the  coal  is  also  made.  The  glass  combustion  tube  is  about 
6  5  inches  long  by  two  inches  in  diameter  and  rests  loosely-clamped  on 
a  perforated  metal  base  ;  a  brass  tube  for  supplying  the  oxygen  passes 
through  a  thick-walled  rubber  tube  attached  to  the  drawn-out  upper 
end  of  the  combustion  chamber.  Two  upright  brass  tubes  are  fixed  to 
the  metal  base  and  joined  at  the  top  by  a  vulcanite  cross-piece  provided 
with  terminals.  Through  one  of  these  tubes  passes  an  insulated  wire 
connected  with  a  short  insulated  vertical  rod  inside  the  combustion 
chamber.  A  second  rod,  bent  into  the  form  of  a  ring  to  support  the 
crucible,  is  in  connection  with  the  metallic  base.  The  upper  ends  of 
these  two  rods  are  slightly  higher  than  the  top  of  the  crucible  and  are 
connected  by  means  of  a  thin  platinum  wire  which  can  be  made  to 
glow  by  the  passage  of  an  electric  current.  The  current  may  be 
obtained  from  storage  cells  or  from  the  ordinary  lighting  mains.  In 
the  latter  case  a  resistance  must  be  used,  and  this  may  consist  of  a 
bottle  containing  sodium  hydroxide  solution  in  which  are  placed  two 
spiral  copper  electrodes,  one  at  the  bottom  of  the  bottle  and  the  other 
towards  the  top.  The  wire  attached  to  the  upper  electrode  is  capable 
of  being  moved  up  and  down  through  the  cork  of  the  bottle  so  as  to 
regulate  the  distance  between  the  electrodes.  This  distance  must  be 
such  that  the  platinum  wire  above  the  crucible  just  glows.  The  wire 
connecting  with  the  lower  electrode  is  surrounded  by  a  glass  tube 
reaching  from  the  cork  nearly  to  the  bottom  of  the  bottle,  and  the 
whole  is  conveniently  fixed  to  a  board  provided  with  terminals,  a 
circuit-making  key,  &c.  Further  adjustment  of  the  resistance  may  be 
effected  by  altering  the  concentration  of  the  sodium  hydroxide  solution. 

W.  P.  S. 

Electrical  Conductivity  of  Sea  Water.  Ernst  Ruppin  (Zeit. 
anorg.  Chern.,  1906,  49,  190 — 194). — As  the  measurement  of  the 
electrical  conductivity  is  now  employed  as  a  rapid  and  convenient 
method  for  determining  the  amount  of  salt  in  sea  water,  the  author 
has  made  a  series  of  measurements  with  samples  of  varying  strengths 
at  different  temperatures  and  gives  a  table  of  the  specific  conductivities, 
in  reciprocal  ohms,  at  0°,  15°,  and  25°,  of  waters  containing  from  5  to 
40  per  cent,  of  salt.  G-.  S. 

Sodium  Nitrate  in  Preserved  Meat.  Ambroise  Anhouard  (/. 
Pharm.  Chim.,  1906,  [vi],  23,  417 — 418). — The  author  analysed  three 
samples  of  saltpetre  used  in  preserving  pork,  and  found  that  instead  of 
consisting  of  sodium  nitrate  they  contained  84  65,  96*76,  and  98*03 
per  cent,  of  sodium  arsenate  and  13*28,  2*20,  and  1*47  per  cent,  of 
sodium  nitrate  respectively.  T.  A.  H. 

Estimation  of  Opalescent  Silver  Chloride  Precipitates. 
Roger  C.  Wells  (Amer.  Chem.  J.,  1906,  36,  508 — 509.  Compare  this 
vol.,  ii,  252). — Reference  is  made  to  statements  in  the  earlier  paper 
regarding  time  effects  in  nephelometry,  and  it  is  now  pointed  out  that 
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the  time  factor  must  be  carefully  regulated  for  intense  opalescences, 
but  is  of  much  less  importance  in  the  case  of  weak  opalescences. 

E.  G. 

Use  of  the  Nephelometer.  Theodore  W.  Richards  ( Amer .  Chem. 
J.,  1906,  35,  510 — 513). — Wells’  paper  (this  vol.,  ii,  252)  is  criticised, 
and  it  is  pointed  out  that  the  chief  precaution  required  in  nephelo¬ 
metric  work,  namely,  that  the  unknown  solutions  to  be  estimated 
must  be  treated  in  exactly  the  same  way  as  the  standard  solutions 
used  for  comparison,  was  not  emphasised.  E.  G. 

Methods  for  Determining  the  Hydraulic  Value  of  Volcanic 
Pozzuolana.  Eugenio  Manzella  (Gazzetta,  1906,  36,  i,  113 — 123). — 
With  reference  to  the  method  of  determining  the  hydraulic  value  of 
pozzuolana  by  measuring  the  amount  of  lime  absorbed  from  lime-water 
in  a  given  time,  the  author  finds  that  clay  and  arable  soil  also  absorb 
lime  in  this  way.  The  latter  absorption  is,  however,  soon  at  an  end, 
whilst  that  effected  by  the  pozzuolana  gradually  increases  with  the  time. 
It  is  hence  easy  to  distinguish  hydraulically  inert  materials  from  true 
pozzuolana  (compare  Vicat,  Ann.  Chim.  Phys.,  1826,  197,  and  Giorgis 
and  Alvisi,  Abstr.,  1900,  ii,  348  and  545).  T.  H.  P. 

Estimation  of  Cadmium.  Henri  Baubigny  ( Compt .  rend.,  1906, 
142,  792 — 793,959 — 961.  Compare  this  vol.,  ii,  307). — The  metal  should 
be  in  the  state  of  sulphate  and  the  liquid  must  contain  at  least  2  per 
cent,  by  volume  of  sulphuric  acid.  Organic  acids  do  not  interfere,  but 
halogen  acids  should  be  absent.  After  heating  to  90°,  a  current  of 
hydrogen  sulphide  is  passed  until  the  liquid  has  cooled  to  50°.  In 
these  circumstances,  the  precipitate  is  of  a  dense  character,  and  may 
be  collected  and  washed  without  difficulty.  The  filter  and  contents 
are  now  put  into  a  Saxe  crucible  placed  inside  a  porcelain  crucible 
heated  over  a  Wiessnegg  burner.  A  moderate  heat  is  applied  until 
the  paper  has  completely  charred,  and,  after  placing  over  the  crucible 
an  inverted  perforated  funnel,  the  temperature  is  raised  to  500°,  which 
suffices  to  burn  the  paper  completely.  The  residual  cadmium  sulphide 
is  now  redissolved  in  hydrochloric  acid  and  evaporated  with  sulphuric 
acid  and,  finally,  heated  to  about  500°  to  convert  it  into  sulphate, 
which  is  then  weighed. 

In  presence  of  halogen  acids,  the  cadmium  sulphide  cannot  be  in¬ 
cinerated  with  the  filter.  In  this  case  it  must  be  washed  off  the  filter 
into  a  dish  ;  the  clear  supernatant  liquid  is,  to  prevent  any  loss,  passed 
again  through  the  filter.  After  burning  the  filter  in  the  manner 
described,  the  whole  of  the  precipitate  is  converted  into  sulphate. 

L.  de  K. 

Detection  and  Estimation  of  Very  Small  Quantities  of  Lead 
in  Water.  Bernhard  Kuhn  {Chem.  Centr.,  1906,  i,  1563 — 1564  ;  from 
Arb.  Kais.  Ges.-A,  23,  389 — 420). — The  errors  caused  by  the  incomplete 
precipitation  of  lead  sulphate  and  by  the  burning  of  the  filter  paper, 
render  the  gravimetric  estimation  of  small  quantities  of  lead  less 
trustworthy  than  the  volumetric.  A  freshly-prepared  mixture  of 
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25  c.c.  of  glacial  acetic  acid  with  500  c.c.  of  a  solution  of  sodium 
sulphide  containing  8  grams  in  500  of  water  is  added  to  4 — 5  litres  of 
the  water  in  which  the  lead  is  to' be  estimated.  In  order  to  filter  the 
colloidal  precipitate  of  lead  sulphide  which  is  formed,  100  grams  of 
sodium  nitrate  are  added,  and  the  mixture  shaken  with  2  grams  of 
short  fibres  of  pure  asbestos ;  the  nitrate  causes  the  precipitate  to  form 
a  coherent  mass,  which  attaches  itself  completely  to  the  surface  of  the 
asbestos.  The  fibres  are  then  removed  from  the  liquid  by  filtration 
through  an  asbestos  filter,  and  the  lead  sulphide  oxidised  on  the  filter 
by  means  of  hydrogen  peroxide  to  which  a  small  quantity  of  nitric 
acid  has  been  added.  The  lead  sulphate  is  dissolved  in  a  solution  of 
sodium  acetate  and  the  lead  then  estimated  by  Diehl  and  Topf’s 
method  (Abstr.,  1880,  752).  The  lead  dioxide  obtained  by  adding 
bromine  water  to  the  solution  of  the  sulphate  is  treated  with  a  solution 
of  potassium  iodide  and  sodium  acetate  acidified  with  acetic  acid. 
The  liberated  iodine  is  dissolved  by  an  excess  of  sodium  thiosulphate 
solution,  and  the  excess  then  titrated  with  centinormal  iodine  solution. 
0T  mg.  of  lead  in  a  litre  of  water  may  be  estimated  in  this  way  with¬ 
out  evaporating.  Frerich’s  method  ( Apoth .  Zeit .,  17,  884)  of  removing 
the  lead  by  means  of  cotton  wool  cannot  be  used  for  the  estimation  of 
lead  in  potable  water,  since  the  adsorptive  power  of  different  samples 
varies,  and  the  metal  is  not  always  completely  separated. 

E.  W.  W. 

Demonstration  of  the  Amount  of  Clay  in  Soils.  Adolph 
Emmerling  and  F.  Sieden  ( Cheni .  Centr.,  1906,  i,  584  ;  from  Verb. 
Ges.  deut.  Naturforsch.  Aerzte,  1904,  ii,  155 — 157). — The  soil  (30 
grams)  is  shaken  with  water  and  dyed,  according  to  the  amount  of 
clay,  with  a  measured  amount  of  a  solution  of  malachite-green.  In 
the  case  of  marls,  the  calcium  carbonate  is  first  removed  by  treatment 
with  hydrochloric  acid  and  subsequent  decantation.  Humus  soils  must 
first  be  moistened  with  30  c.c.  of  a  saturated  solution  of  potassium 
dichromate  and  heated  on  a  water-bath  with  10  c.c.  of  strong 
sulphuric  acid ;  in  the  case  of  peaty  soils,  this  operation  must  be 
repeated.  The  soil  is  then  washed  until  nearly  free  from  acid.  The 
clay  and  sand  are  then  generally  distinct.  N.  H.  J.  M. 

Estimation  of  Manganese  in  Cast  Iron  (Ferromanganese, 
Spiegeleisen).  Franz  Kietreiber  ( Chem .  Centr.,  1906,  i,  400  ;  from 
Oesterr.  Chem.  Zeit.,  8,  565 — 566). — Two  grams  of  the  sample  are 
dissolved  in  20  c.c.  of  hydrochloric  acid,  150  c.c.  of  water  are  added, 
and  the  solution  is  boiled  with  addition  of  two  grams  of  potassium 
chlorate.  Three  c.c.  of  sulphuric  acid  are  added  and  the  whole 
evaporated  until  sulphuric  fumes  appear.  The  residue  is  rinsed  into 
a  litre  flask,  a  sufficiency  of  zinc  oxide  is  added,  and  the  whole 
diluted  up  to  the  mark.  Two  hundred  and  fifty  c.c.  of  the  filtrate  are 
then  largely  diluted,  mixed  with  20  c.c.  of  10  per  cent,  zinc  sulphate 
solution,  and,  after  adding  2  drops  of  dilute  nitric  acid,  titrated  at  the 
boiling  temperature  with  permanganate.  Another  250  c.c.  may  be  acidi¬ 
fied  with  sulphuric  acid  and  titrated  with  permanganate  in  the  cold. 

Schneider’s  process  may  be  applied  as  a  check.  0'5  gram  of  the 
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sample  is  ignited  for  an  hour  in  a  muffle  with  0*5  gram  of  sodium 
carbonate  and  2  grams  of  magnesium  carbonate.  The  mass  is  dissolved 
in  25  c.c,  of  dilute  hydrochloric  acid  (1  : 2),  mixed  with  25  c.c.  of 
dilute  sulphuric  acid,  neutralised  with  zinc  oxide,  and  diluted  to  one 
litre.  Five  hundred  cm.  of  the  filtrate  are  then  titrated  with  per¬ 
manganate  according  to  Yolhard’s  method.  L.  de  K. 

Detection  and  Estimation  of  Minute  Quantities  of  Iron. 

Antoine  Mouneyrat  ( Compt .  rend.,  1906,  142,  1049 — 1051). — When 
a  very  dilute  solution  of  a  salt  of  iron  is  made  alkaline  with  excess  of 
ammonia  and  a  current  of  hydrogen  sulphide  is  then  passed  through  it, 
a  deep  green  coloration  is  produced  if  not  less  than  one  part  of  iron 
per  million  is  present.  The  production  of  the  colour  is  inhibited  by 
the  presence  of  the  common  mineral  acids  or  their  sodium  salts,  but  is 
not  affected  by  organic  acids,  glycerol,  sucrose,  mannitol,  and  similar 
substances.  In  presence  of  albumin,  the  reaction  becomes  more 
delicate.  The  green  product  does  not  dialyse. 

Mercury,  lead,  silver,  chromium,  nickel,  cobalt,  copper,  and  the 
alkaline  earths  give  no  coloration  when  similarly  treated.  Copper, 
however,  interferes  with  the  delicacy  of  the  reaction,  and  should  be 
removed  by  precipitation  with  hydrogen  sulphide  before  applying  it. 
The  intensity  of  the  colour  produced  is  proportional  to  the  amount  of 
iron  present  between  the  limits  1  per  1000  and  1  per  million,  and 
within  these  limits  the  reaction  may  be  used  for  the  colorimetric 
estimation  of  iron.  T.  A.  H. 

Analysis  of  Iron  Ores  and  Slags.  Y.  Maori  ( Chem .  Centr.,  1906, 
i,  395 ;  from  Mon.  Sci.,  [iv],  20,  18). — The  solution  freed  from  silica 
is  divided  into  three  portions.  In  the  first,  iron,  aluminium,  and 
manganese  are  precipitated  by  adding  ammonium  chloride,  ammonia, 
and  bromine  ;  in  the  second  portion,  the  iron  is  titrated  with  stannous 
chloride,  and  in  the  third,  the  manganese  is  titrated  according  to 
Volhard’s  method  after  removing  iron  and  aluminium  with  zinc  oxide. 

L.  de  K. 

New  Test  for  Nickel.  C.  Reichard  (Chem.  Zeit.,  1906,  30, 
556 — 557). — If  a  trace  of  nickel  sulphate  (chloride  or  nitrate)  is 
intimately  mixed  with  a  little  methylamine  hydrochloride  and  heated 
in  a  deep  porcelain  dish,  the  mass  gradually  turns  a  deep  blue,  which 
colour,  however,  again  fades  on  cooling.  Cobalt  salts  which  give  a 
similar  colour  retain,  however,  the  blue  colour  on  cooling.  The  test 
may  be  repeated  time  after  time  until  the  reagent  has  volatilised. 
The  dirty-yellow  residue  may  then,  if  desired,  be  mixed  with  a  fresh 
portion  of  the  reagent  and  again  heated.  The  test  seems  characteristic 
of  nickel.  L.  de  K. 

Estimation  of  Chromium  and  Manganese.  A.  Kt.eine  (Chem. 
Centr.,  1906,  i,  160;  from  Stahl,  ii.  Eisen ,  25,  1305 — 1306). — The 
sample  of  iron  or  steel  is  dissolved  in  hydrochloric  acid,  oxidised  with 
nitric  acid,  evaporated  to  syrupy  consistence,  and  freed  from  iron  by 
treatment  with  ether.  The  residue  is  then  boiled  with  dilute 
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sulphuric  acid  and  ammonium  persulphate,  and  the  chromic  acid  in  the 
filtrate  and,  finally,  the  manganic  dioxide  in  the  residue  are  titrated 
as  usual.  L.  de  K. 

Separation  of  Tungsten  from  Tin.  Henry  Angenot  (Zeit. 
angew.  Chem .,  1906, 19,  956). — A  controversy  with  Donath  (this  vol.,ii, 
309).  Donath’s  process  is  not  quite  so  accurate  as  that  of  the  author, 
as  he  disregards  the  small  quantity  of  tungsten  dioxide  which  remains 
in  the  filtrate.  L.  de  K. 

Colorimetric  Estimation  of  Small  Amounts  of  Gold.  Ralph  N. 
Maxson  (Zeit.  anorg.  Chem.,  1906,  49,  172 — 177). — It  is  shown  that 
small  amounts  of  gold  can  be  determined  accurately  by  conversion 
into  the  red  colloidal  form  and  comparison  with  standard  solutions  of 
the  same  modification  in  a  colorimeter.  The  reduction  is  effected  most 
satifactorily  by  the  action  of  an  aqueous  solution  of  acetylene  on  the 
chloride.  If  the  solutions  are  kept  in  glass  vessels  which  have  been 
steamed,  and  care  is  taken  to  prevent  access  of  electrolytes,  the  colour 
is  retained  unimpaired  for  a  considerable  time.  Tables  illustrating  the 
accuracy  of  the  method,  and  showing  the  limits  of  dilution  within 
which  it  can  be  employed,  are  given  in  the  paper.  G.  S. 

Use  of  a  Layer  of  Copper  Oxide  or  Copper  Oxide  and 
Asbestos  5  cm.  in  Length,  instead  of  thd  Usual  Long  Layer  in 
Elementary  Organic  Analysis.  J.  Maker  (J.  pr.  Chem.,  1906,  [ii], 
73,  359 — 373.  Compare  Dennstedt,  Abstr.,  1903,  ii,  103  ;  1905,  ii, 
202). — The  author  describes  a  modification  of  Dennstedt’s  method  of 
elementary  organic  analysis,  in  which  a  roll  of  copper  gauze  4 — 5  cm. 
in  length,  which  has  been  oxidised  and  heated  to  redness,  is  used 
instead  of  the  layer  of  platinised  quartz  or  rolled  sheet  platinum. 
If  the  roll  of  copper  gauze  is  packed  into  the  tube  with  asbestos  so  that 
the  gas  must  pass  through  the  roll,  it  is  sufficient  to  pass  the  current 
of  oxygen  at  the  rate  of  30 — 35  c.c.  per  minute.  The  tube  used 
is  30 — 45  cm.  in  length  and  20  mm.  in  diameter,  and  is  drawn  to  a 
point  at  the  end  to  which  the  calcium  chloride  tube  is  attached.  The 
pointed  end  is  filled  with  filigree  silver,  or,  if  the  substance  contains 
nitrogen,  sulphur,  or  a  halogen,  with  a  layer  of  lead  peroxide,  between 
two  short  plugs  of  filigree  silver,  8 — 10  cm.  in  length.  The  lead 
peroxide  must  be  heated  during  the  combustion  in  an  air-bath  at 
180 — 200°.  An  arrangement  for  separating  the  porcelain  boat  from 
Dennstedt’s  inner  glass  tube,  to  allow  of  the  oxidation  of  deposited 
carbon,  and  a  simple  form  of  combustion  oven  are  described.  In  the 
analysis  of  volatile  substances  such  as  carbon  disulphide,  a  modified 
form  of  Dimroth  and  Wislicenus’  apparatus  (Abstr.,  1905,  i,  422) 
is  used. 

In  the  examples  of  analyses  quoted,  the  percentages  of  carbon  and 
hydrogen  found  agree  closely  with  those  calculated.  G.  Y. 

Combustion  of  Halogen  Compounds  in  Presence  of  Copper 
Oxide.  Charles  J.  Robinson  ( Anier .  Chem.  J.,  1906,  35,  531 — 533). 
— The  following  method  is  described  for  the  combustion  of  halogen 
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compounds.  A  hollow  cylinder,  about  6  or  7  cm.  long,  and  of  such  a 
diameter  that  it  will  just  fit  the  combustion  tube,  is  made  of  heavy 
copper  wire  gauze  and  is  filled  with  pure  lead  chromate.  This  cylinder 
is  placed  just  in  front  of  the  boat  in  a  combustion  tube  filled  in  the 
usual  way  with  copper  oxide.  The  part  of  the  tube  containing  the 
cylinder  must  be  well  heated  before  the  substan  e  begins  to  decompose. 
Analyses  are  quoted  which  indicate  the  accuracy  of  the  method. 

The  method  has  also  been  applied  to  the  estimation  of  nitrogen  in 
halogen  compounds.  The  cylinder  of  lead  chromate  is  employed  as  in 
the  previous  case  and  the  substance  is  mixed  with  lead  chromate. 

E.  Gr. 

Formation  of  Nitrogen  Trioxide.  New  Test  for  Alcohol. 

Julius  Kossa  ( Chem .  Cenlr .,  1906,  i,  213 ;  from  Pharm.  Centr. -Halle, 
1905,  46,  893 — 895). — If  90  per  cent,  ethyl  alcohol  is  carefully 
poured  on  to  an  equal  amount  of  50  per  cent,  nitric  aeid  so  that  two 
layers  are  formed,  a  white,  cloudy  layer  appears  at  the  surface  of 
contact  after  a  few  minutes,  and  soon  afterwards  a  green  or  bluish- 
green  ring  is  observed  on  the  lower  side  of  this.  The  green  layer 
sinks  gradually,  effervescence  takes  place,  and  acetaldehyde  is  formed. 
At  0°,  the  coloured  layer  is  blue  and  no  effervescence  is  observed.  If 
excess  of  nitric  acid  is  used  and  the  mixture  cooled  after  shaking, 
a  grass-green  liquid  is  first  formed,  the  colour  of  which  on  cooling  to  0° 
changes  to  a  deep  blue. 

The  observed  behaviour  is  suggested  as  a  sensitive  test  for  ethyl 
alcohol  (1  drop  alcohol,  20  drops  50  per  cent,  nitric  acid).  Acetalde¬ 
hyde,  ethyl  ether,  acetone,  and  chloroform  do  not  give  the  reaction. 

H.  M.  D. 

Low  Temperatures  and  Chemical  Analysis  [Addendum]. 

Arsene  D'Arsonval  and  Fr£d.  Bordas  ( Conipt .  rend.,  1906,  142, 
1179.  Compare  ibid.,  1058). — In  the  distillation  of  syrupy  liquids 
containing  a  very  small  amount  of  alcohol,  the  authors  employ  carbon 
cooled  in  liquid  air  according  to  Dewar’s  method  to  obtain  a  more 
perfect  vacuum.  M.  A.  W. 

The  Rose-Herzfeld  and  Sulphuric  Acid  Methods  for  the 
Estimation  of  the  Higher  Alcohols.  Victor  H.  Veley  (J.  Soc. 
Chem.  Ind.,  1906,  25,  398 — 401). — The  author  considers  that  the  Rose- 
Herzfeld  method  is  untrustworthy,  and  that  the  sulphuric  acid  method 
is  still  more  untrustworthy.  Whilst  the  former  may  give  fairly 
accurate  results  if  all  the  necessary,  but  tedious,  precautions  are 
adopted,  the  disadvantage  of  the  method  lies  in  the  fact  that  the 
increase  in  the  volume  of  the  chloroform  due  to  the  higher  alcohols  is 
extremely  small.  The  choice  of  a  standard  alcohol  is  one  of  the  chief 
defects  of  the  sulphuric  acid  method,  the  manner  of  heating  and  the 
difficulty  of  comparing  the  colorations  produced  also  introducing  in¬ 
accuracies.  W.  P.  S. 

Reaction  of  Cholesterol  with  S-Methylfurfuraldehyde.  Carl 
Neuberg  ( Zeit .  physiol.  Chem.,  1906,  47,  335). — The  test  described  by 
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the  author  and  Dora  Rauchwerger  (Abstr.,  1905,  ii,  122)  does  not,  as 
stated  previously,  serve  to  distinguish  cholesterol  from  phytosterol — 
both  substances  give  the  same  reaction.  W.  D.  H. 

Osazone  Test  for  Dextrose  and  Laevulose  as  Influenced 
by  Dilution  and  by  the  Presence  of  other  Sugars.  Henry  0. 
Sherman  and  R.  H.  Williams  (J.  Amer.  Ghem.  Soc.,  1906,  28, 
629 — 632). — Mulliken  ( Identification  of  Pure  Organic  Compounds)  has 
devised  a  method  for  identifying  the  sugars  by  means  of  the  difference 
in  the  time  required  for  the  formation  of  osazones.  The  results  which 
he  obtained  with  dextrose,  laevulose,  sucrose,  maltose,  and  lactose  have 
now  been  confirmed,  and  determinations  have  also  been  made  of  the 
time  required  for  the  precipitation  of  the  osazones  of  dextrose  and 
lievulose  in  more  dilute  solutions,  and  of  the  influence  of  other  sugars 
on  the  formation  of  these  osazones. 

It  has  been  found  that  when  equal  volumes  of  dextrose  solutions 
are  treated  with  fixed  amounts  of  phenylhydrazine  hydrochloride  and 
sodium  acetate,  the  time  required  for  the  precipitation  of  the  osazone 
varies  with  the  amount  of  dextrose  present,  and  is  nearly  constant  for 
any  given  dilution.  In  the  case  of  laevulose,  there  is  a  similar  varia¬ 
tion  with  the  concentration,  but  the  solutions  yield  a  precipitate  of 
the  osazone  in  about  one-third  of  the  time  required  by  the  same  quantity 
of  dextrose.  From  invert-sugar  solutions,  the  osazone  separates  almost 
as  rapidly  as  from  kevulose  solutions  of  the  same  concentration.  The 
precipitation  of  the  osazone  from  solutions  containing  only  about  0T 
per  cent,  of  dextrose  is  hastened  considerably  by  the  presence  of  1  per 
cent,  of  sucrose,  slightly  by  5  per  cent,  of  raffinose,  and  is  retarded  by 
the  presence  of  maltose  or  lactose.  Sucrose  and  maltose  cause  similar 
variations  in  the  rate  of  precipitation  of  the  osazone  from  laevulose 
solutions,  but  the  effect  is  less  noticeable  than  in  the  case  of  dextrose, 
as  the  rate  of  osazone  formation  is  much  more  rapid.  E.  G. 

Analysis  of  Sugar  Mixtures.  Charles  A.  Browne,  jun.  (J. 
Amer.  Ghem.  Poe.,  1906,  28,  439 — 453). — The  author  shows  that  the 
reducing  power  of  a  sugar  will  remain  constant  for  any  concentration, 
provided  the  same  amount  of  copper  in  solution  is  maintained  through¬ 
out  the  experiment.  In  other  words,  the  reducing  power  diminishes, 
not  on  account  of  the  increased  concentration  of  the  sugar,  but  because 
less  copper  remains  in  the  solution  to  be  acted  on. 

The  difference  in  reducing  power  of  the  various  sugars  on  Fehling’s 
solution  can  be  expressed  simply  as  follows  :  if  a  definite  weight  d  of 
a  sugar  D  and  a  definite  weight  l  of  a  sugar  L  reduce  the  same  weight 
of  copper,  the  ratio  d  :  l  will  be  a  fixed  quantity,  that  is,  the  various 
reducing  sugars  bear  a  constant  ratio  to  one  another  for  the  same 
weight  of  reduced  copper.  For  dextrose  :  ltevulose,  this  ratio  has  the 
value  0’915  ;  for  dextrose  :  galactose,  0-898 ;  for  dextrose  :  xylose, 
0’983 ;  and  for  dextrose  :  arabinose,  1'032.  By  means  of  these 
dextrose  ratios,  determinations  can  be  made  of  any  reducing  sugar  by 
Allihn’s  method,  the  weight  of  dextrose  given  by  the  table  divided  by 
the  proper  dextrose  ratio  being  the  weight  of  sugar  sought.  The 
author  has  been  unable  to  verify  the  statement  that,  in  a  mixture  of 
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reducing  sugars,  the  reducing  powers  of  the  individual  sugars  are 
somewhat  modified  by  the  other  sugars  present. 

In  a  mixture  containing  x  per  cent,  of  a  given  reducing  sugar  A, 
having  the  dextrose  ratio  a,  and  y  per  cent,  of  another  reducing  sugar 
B,  having  the  dextrose  ratio  b,  the  percentage,  R,  of  total  reducing 
sugars  calculated  as  dextrose  is  given  by  R  —  ax  +  by...(  1). 

If  26-048  grams  of  the  mixture  are  dissolved  to  give  100  c.c.  of  solu¬ 
tion  and  the  polarisation  read  in  a  200  mm.  tube  in  a  Ventzke- 
Scheibler  instrument,  the  polarisation  of  any  sugar  is  equal  to  its  per¬ 
centage  multiplied  by  a  polarisation  factor,  found  by  dividing  the 
specific  rotation  of  the  sugar  by  that  of  sucrose  ( +  66 ’5°).  Thus,  if  a 
and  (Z  are  the  respective  polarisation  factors  of  the  sugars  A  and  B,  and 
F  the  polarisation  of  the  mixture,  F  =  ax  +  (By... (2). 

From  (1)  and  (2)  we  obtain;  x  —  (bP  -  (ZR)/(ab  —  a(Z)  and  y  — 
(R  -  ax)/b.  This  method  was  found  to  give  good  results. 

With  a  mixture  of  dextrose,  laivulose,  and  sucrose,  the  polarisation 
is  expressed  by  P  (at  20°)  =  /S'+0,793i>— P356Z,  where  S,  D,  and 
L  are  the  percentages  of  the  three  sugars.  If  S  be  determined  by 
Clerget’s  method,  we  have  L  =  (0‘793A  +  S—  P)/2'08  and  D  =  R  — 
0'915ii,  R  being  the  percentage  of  total  reducing  sugars  calculated  as 
dextrose.  This  method  involves  the  following  two  sources  of  error  : 
(1)  The  reducing  action  of  sucrose,  which  is  proportional  to  the  con¬ 
centration  of  sucrose  and  to  the  amount  of  copper  left  unreduced. 
The  following  correction  of  this  error  gives  concordant  results  :  the 
number  of  grams  of  sucrose  in  the  25  c.c.  of  solution  to  be  analysed  by 
Allihn’s  method  is  divided  by  the  number  of  mg.  of  dextrose  found 
plus  40 ;  the  quotient  gives  the  required  correction  in  grams  which 
is  to  be  subtracted  from  the  found  amount  of  reducing  sugar.  (2) 
The  change  in  rotation  of  lsevulose  in  the  acid  solution  used  in  deter¬ 
mining  the  sucrose  by  Clerget’s  method.  If  10  c.c.  of  fuming  hydro¬ 
chloric  acid  (sp.  gr.  IT  8)  are  used  per  100  c.c.  of  sugar  solution,  the 
correction  to  be  subtracted  from  the  percentage  of  sucrose  obtained  by 
Clerget’s  method  is  0'036  for  each  1  per  cent,  of  lsevulose.  T.  H.  P. 

Estimation  of  Sugar  in  Urine.  Richard  Levy  ( Ghem .  Centr., 
1906,  i,  1513  ;  from  Munch,  med.  Woch.,  53,  212 — 214). — Riegler’s 
permanganate  method,  Pavy’s  method,  and  the  polarisation  method 
were  compared.  The  two  latter  give  correct  and  nearly  identical 
results.  Riegler’s  method  is  not  so  accurate.  W.  D.  H. 

Estimation  of  Sucrose,  Reducing  Sugars,  and  [Added]  Starch 
in  Chocolates.  Lucien  Robin  (Ann.  Chim.  anal.,  1906, 11,  171 — 175). 
— 12 -5  grams  of  rasped  chocolate  are  triturated  repeatedly  with  water  in 
a  glass  mortar,  using  in  all  115  c.c.,  and  to  the  mixture  is  added  5  c.c. 
of  basic  lead  acetate.  The  whole  is  then  brought  on  a  filter  and,  after 
collecting  the  filtrate,  the  residue  is  well  washed  and  kept  for  the 
starch  determination.  The  main  filtrate  is  then  subjected  to  polari- 
metric  and  chemical  treatment  as  usual,  which  gives  the  sugar  in  its 
various  forms. 

The  insoluble  matter  is  boiled  with  a  mixture  of  80  c.c.  of  water 
and  10  c.c.  of  hydrochloric  acid,  and  the  resulting  dextrose  is 
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estimated  with  the  usual  precautions.  As  cocoa  contains  natural 
starch  it  is  unnecessary  to  go  through  this  process,  unless  a  micro¬ 
scopic  test  has  revealed  the  presence  of  added  starches.  If  the 
difference  between  100  and  the  percentage  of  total  sugars  is  called 
cocoa,  the  natural  starch  may  be  assumed  to  be  cocoa  x  0'097  ;  any 
excess  found  is,  therefore,  added  starch.  L.  de  K. 

Detection  of  Sugar  in  Mace  and  Cinnamon.  Eduard  Spaeth 
(Zeit.  Nahr.  Genussm.,  1906,  11,  447 — 450). — Ten  grams  of  the  sample, 
previously  treated  with  light  petroleum  to  remove  the  fat,  are  shaken 
with  chloroform,  the  mixture  allowed  to  settle,  and  the  chloroform 
decanted.  The  last  few  c.e.  with  the  sediment  are  evaporated, 
the  residue  is  dissolved  in  warm  water  and  transferred  to  a  50  c.c. 
flask.  After  the  addition  of  2-5  c.c.  of  lead  acetate  solution  and 
2*5  c.c.  of  aluminium  hydroxide  emulsion,  the  mixture  is  diluted  with 
water  to  the  mark,  filtered,  aud  the  filtrate  examined  in  the  polariscope. 
Pure  samples  of  mace  and  cinnamon  do  not  contain  sugar  which 
polarises  light,  and  any  added  sugar  will  therefore  be  detected  by  the 
above  process.  The  amount  of  sugar  occurring  in  mace,  and  not 
indicated  by  the  polariscope,  is  about  2  per  cent.  W.  P.  S. 

Estimation  of  Insoluble  Amyloses  in  Starches.  Jules  Wolff 
(Ann.  Ghim.  anal.,  1906,  11,  166 — 167.  Compare  Abstr.,  1905,  ii, 
866). — The  total  amount  of  amyloses  is  obtained  by  heating  2’5  grams 
of  the  starch  with  50  c.c.  of  water  at  140 — 150°  for  thirty  minutes. 
The  solution  is  then  allowed  to  cool  to  65°,  and  at  once  treated  as  usual 
with  10  c.c.  of  infusion  of  malt.  The  liquid  is  diluted  to  200  c.c., 
and  100  c.c.  of  the  filtrate  are  fully  inverted  as  usual  by  means  of 
1  c.c.  of  sulphuric  acid  in  an  autoclave,  and  the  resulting  dextrose  is 
determined  as  usual,  allowance  being  made  for  the  dextrose  contained 
in  the  malt.  Two  further  experiments  are  then  made  in  a  similar 
manner,  but  with  solutions  which  have  been  exposed  to  temperatures 
of  100°  and  65°  respectively.  The  difference  shows  the  less  readily 
convertible  amyloses.  L.  de  K. 

Formaldehyde  and  its  Reactions.  Julius  Schuch  ( Chem .  Centr., 
1906,  i,  501 — 502  ;  from  Zeit.  landw.  Versuchswes.  Oesterr.,  8, 
1058 — 1060). — The  author  tested  several  methods  as  to  their  suita¬ 
bility  for  the  detection  of  formaldehyde  in  wines  and  in  presence 
of  acetaldehyde.  The  best  process  is  that  given  by  Arnold  and 
Mentzel.  Three  hundred  c.c.  of  wine  are  distilled  until  10  c.c.  have 
passed  over;  5  c.c.  are  shaken  with  1’5  c.c.  of  a  solution  of  phenyl- 
hydrazine  hydrochloride  (1:50)  and  four  drops  of  ferric  chloride 
and  twelve  drops  of  sulphuric  acid  are  added.  In  the  presence 
of  formaldehyde,  a  rose  or  dark  red  coloration  is  formed.  L.  de  K. 

Phenanthrene  Reaction.  II.  C.  Reichard  (Chem.  Centr.,  1906, 
i,  1576  ;  from  Pharm.  Gentr.-Halle,  47,  309 — 311.  Compare  Pharm. 
Centr. -Halle,  46,  813). — When  phenanthraquinone  is  dissolved  in  an 
excess  of  a  warm  concentrated  solution  of  sodium  hydrogen  sulphite,  a 
colourless,  crystalline  mass  separates  on  cooling.  Two-thirds  of 
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the  solid  deposit  again  becomes  liquid,  however,  after  remaining  for 
some  weeks,  and  a  reddish  to  reddish-brown  ring  is  formed  at  the  edge 
of  the  crystalline  mass ;  this  portion  soon  changes  to  grey  and 
decreases  in  volume  until  the  whole  has  become  a  homogeneous  grey 
mass;  the  supernatant  liquid  is  bright  green.  E.  W.  W. 

Detection  of  Acetoacetic  Acid  in  Urine.  Otto  Mayer  {Chem. 
Centr.,  1906,  i,  406  ;  from  Pharm.  Zeit.,  50,  1001 — 1002). — A  few 
c.c.  of  a  mixture  of  5  c.c.  ferric  chloride  solution  and  95  c.c.  of  brine 
are  introduced  into  a  test-tube,  and  an  equal  volume  of  urine  is  gently 
poured  on  to  it.  In  the  presence  of  acetoacetic  acid,  a  more  or  less 
intense  claret-red  ring  will  be  observed.  If  the  sample  is  diluted 
previously  to  such  an  extent  that  a  red  colour  is  only  just  visible, 
the  liquid  may  be  assumed  to  contain  0‘01  per  cent,  of  the  acid,  and 
the  amount  in  the  undiluted  sample  may  thus  be  calculated. 

The  test  should  be  repeated  after  boiling  the  urine  for  five  minutes, 
and  it  should  then  be  negative.  Salicylic  acid,  if  present,  may  be  ex¬ 
tracted  by  means  of  chloroform.  Diacetoacetic  acid  may  be  extracted 
from  the  acidified  urine  with  ether.  L.  de  K. 

[Estimation  of]  Cholic  Acid  occurring  in  Human  Faeces. 

Felix  von  Oefele  {Zeit.  offentl.  Chem.,  1906,  12, 189 — 190). — For  the 
estimation  of  cholic  acid  in  faeces,  the  author  makes  use  of  the 
fact  that,  whilst  cholic  acid  in  the  amorphous  condition  is  soluble  in 
ether,  treatment  with  water  and  alcohol  converts  it  into  a  crystalline 
form  which  is  insoluble  in  this  solvent  and  permits  of  the  separation 
of  other  substances  extracted  by  ether.  From  the  results  obtained,  it 
appears  that  the  acids  occurring  in  normal  faeces,  and  considered 
previously  as  fatty  acids,  are  cholic  acids.  W.  P.  S. 

Estimation  of  Uric  Acid.  Gabriel  Guerin  (,/.  Pharm.  Chim., 
1906,  [vi],  23,  516 — 517). — About  125  c.c.  of  the  urine  in  which  it  is 
desired  to  estimate  the  uric  acid  are  treated  with  1  gram  of  dry 
sodium  carbonate  and  the  precipitated  phosphates  are  filtered  off.  To 
100  c.c.  of  the  filtrate  are  added  25  c.c.  of  50  per  cent,  ammonium 
nitrate  solution  and  5  c.c.  of  ammonia.  At  the  end  of  twenty-four 
hours,  the  precipitate  of  ammonium  urate  is  collected  on  a  filter, 
washed  with  the  ammonium  nitrate  solution,  to  which  is  added  1  per 
cent,  of  ammonia,  and  then  transferred  from  the  filter  to  a  flask  by  the 
aid  of  a  jet  of  water.  Forty  c.c.  of  dilute  sulphuric  acid  (1:2)  are 
added,  the  solution  is  heated  to  a  temperature  of  50°,  and  titrated  with 
a  potassium  permanganate  solution  containing  1*5  grams  per  litre. 
The  number  of  c.c.  of  permanganate  solution  required  multiplied  by 
0 ‘0035 6  gives  the  percentage  of  uric  acid  in  the  urine.  In  case  the 
urine  contains  any  urates  already  deposited,  it  should  be  heated  until 
the  deposit  is  dissolved  before  commencing  the  estimation.  The 
method  may  be  applied  directly  to  urines  containing  albumin. 

W.  P.  S. 

Experiments  with  Rohrig’s  Modification  of  the  Gottlieb-Rose 
Apparatus.  P.  Gordan  ( Milcliw .  Zentr.,  1906,  2,  224 — 227)  — 
Estimations  of  fat  in  eight  samples  of  cream,  twelve  samples  of  milk, 
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and  eight  samples  of  skimmed  milk  show  that  trustworthy  results 
may  be  obtained  by  the  apparatus  (Abstr.,  1905,  ii,  490),  the  figures 
being  in  close  agreement  with  those  yielded  by  Gerber’s  method.  The 
proportion  of  ether  to  light  petroleum  used  is  of  importance  and 
should  not  differ  greatly  from  that  originally  recommended.  If  a 
mixture  of  10  c.c.  of  ether  with  40c.c.  of  light  petroleum  is  employed, 
the  results  obtained  will  be  much  too  low,  and  as  the  amount  of  non¬ 
fatty  substances  extracted  by  the  solvent  is  quite  small,  there  is  no 
occasion  to  alter  the  composition  of  the  solvent  (compare  Abstr.,  1905, 
ii,  773).  W.  P.  S. 

The  Sesame  Oil  Reaction.  Paul  Soltsien  ( Chem .  Rev.  Fett.  Harz. 
Ind.,  1906,  13,  138). — Sesame  oil  which  has  been  extracted  repeatedly 
with  hydrochloric  acid  no  longer  gives  the  characteristic  reaction  with 
furfuraldehyde,  but  the  coloration  obtained  with  stannous  chloride  is 
as  intense  as  in  the  case  of  the  unextracted  oil.  Hence  these  reactions 
must  be  due  to  two  different  constituents  of  the  oil.  W.  P.  S. 

Estimation  of  Fat  in  Cocoa.  Aage  Kirschner  ( Zeit .  Nahr. 
Genussm.,  1906,  11,  450 — 451). — The  following  application  of  Gottlieb’s 
process  to  the  estimation  of  fat  in  cocoa  is  described.  About  1*5 
grams  of  the  cocoa  are  weighed  out  into  a  narrow  graduated  cylinder  of 
75  or  100  c.c.  capacity,  20  c.c.  of  50  per  cent,  alcohol  are  added,  the 
cylinder  is  shaken  to  bring  the  alcohol  into  contact  with  the  cocoa, 
and  the  mixture  then  shaken  for  fifteen  minutes  after  the  introduc¬ 
tion  of  exactly  25  c.c.  of  ether.  Twenty-five  c.c.  of  light  petroleum  are 
next  added  and  mixed  by  cautiously  inverting  the  cylinder  a  few 
times.  Care  must  be  taken  to  avoid  the  formation  of  a  troublesome 
emulsion.  The  mixture  is  then  allowed  to  separate  for  one  hour, 
when  45  c.c.  of  the  ethereal  layer  are  drawn  off,  evaporated,  and  the 
residue  of  fat  is  weighed.  The  presence  of  the  cocoa  prevents  the 
total  volume  of  the  ethereal  layer  being  read  off  directly,  but  the 
volume  may  be  ascertained  by  making  an  exactly  similar  mixture 
without  the  cocoa.  To  the  volume  thus  found  is  added  the  weight  of 
the  fat,  1  c.c.  being  added  for  each  gram.  The  amount  of  fat  in  the 
cocoa  is  then  calculated.  W.  P.  S. 

The  Detection  of  Beef  Fat  in  Lard.  Harry  Dunlop  (J.  Soc. 
Chem.  Ind.,  1906,  25,  458 — 461). — A  considerable  number  of  results 
are  given  of  analytical  data  obtained  in  the  examination  of  fats 
rendered  from  different  parts  of  the  bodies  of  pigs,  particular  attention 
being  paid  to  the  appearance  or  shape  of  the  crystals  yielded  by 
ethereal  solutions  of  the  fats.  The  author  concludes  that  “  plumose  ” 
groups  of  crystals  are  no  proof  of  the  presence  of  beef  stearin  unless 
the  form  of  the  individual  crystals  be  observed,  and  that  lard  stearin 
cannot  be  eliminated  from  beef  stearin  by  recrystallisation  from  ether, 
the  latter  being  the  more  soluble  of  the  two.  As  the  weight  of  the 
ether-washed  deposit  (Stock's  method)  from  genuine  lard  varies  from 
0-005  to  0'2  gram,  it  is  dangerous  to  draw  conclusions  from  such  a  test. 
Owing  to  the  fact  that  the  lard  obtained  from  pigs  fed  on  cotton-seed 
meal  gives  a  coloration  with  Halphen’s  reagent,  the  conclusion  that  a 
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lard  containing  cotton  oil  probably  also  contains  beef  fat  as  a  “  stiffen¬ 
ing  ”  agent  cannot  be  trusted.  W.  P.  S. 


Test  for  “  Saccharin  ”  and  a  Simple  Method  of  Distinguishing 
Coumarin  from  Vanillin.  Joseph  H.  Kastle  ( Chem .  Centr .,  1906, 
i,  1575 — 1576;  from  Public  Health  and  Marine-Hospital  Service  U.S. 
Hygienic  Lab.  Bulletin  No.  26,  31 — 35). — When  small  quantities  of 
“  saccharin”  are  heated  with  a  small  quantity  of  a  mixture  of  5  c.c. 
phenol  with  3  c.c.  of  concentrated  sulphuric  acid  for  five  minutes  at 
160 — -170°,  the  solution  obtained  by  dissolving  the  product  in  a  small 
quantity  of  water  and  adding  a  solution  of  sodium  hydroxide  becomes 
purple-red  or  rose-red  according  to  the  quantity  of  “  saccharin  ”  present. 
An  excess  of  the  reagent  should  be  avoided.  0’025  mg.  of  “  saccharin  ” 
can  be  detected,  but  in  this  case  only  a  very  small  quantity  of  reagent 
should  be  used,  and  the  temperature  kept  at  145 — 160°.  Salicylic  and 
benzoic  acids  form  only  a  faintly  yellow  solution  when  heated  with  the 
reagent  after  the  addition  of  sodium  hydroxide,  and  the  presence  of 
these  acids  does  not  interfere  with  the  sensitiveness  of  the  test. 
Coumarin  and  ethyl  p-sulphobenzoate  do  not  give  the  reaction.  When 
extremely  small  quantities  of  vanillin  are  mixed  with  the  reagent,  it 
becomes  yellow  and  then  red,  and  when  heated  at  160 — 170°  for  some 
minutes  the  mass  turns  blood-red  and  finally  black  ;  the  solution  in 
water  becomes  dark  red  on  the  addition  of  a  few  drops  of  a  2 -n  sodium 
hydroxide  solution.  Vanillin  is  attacked  in  the  cold,  but  “  saccharin  ” 
does  not  react  even  at  100°. 

Coumarin  does  not  give  a  coloration  when  heated  with  phenol  and 
sulphuric  acid  at  160 — 170°,  but  other  phenols  give  characteristic 
colour  reactions  both  with  “  saccharin  ”  and  vanillin.  When  the 
phenol  in  the  above  test  for  “  saccharin  ”  is  replaced  by  the  following 
phenols,  the  colours  mentioned  first  in  each  case  are  formed,  but  when 
vanillin  is  used  and  the  temperature  kept  at  100°,  the  second  coloration 
is  produced :  catechol,  green ;  dark  grey  to  green.  Quinol,  dark 
reddish-brown  with  blue  fluorescence  ;  dark  reddish-brown.  Resor¬ 
cinol,  salmon  colour ;  red  with  faint  green  fluorescence.  Tricresol, 
purplish-red  ;  deep  purplish-red.  Phloroglucinol,  wine-red ;  yellow. 
Thymol,  bright  blue  ;  bright  red.  By  the  action  of  coumarin  and 
sulphuric  acid  at  100°  on  the  above  phenols,  colourless  (tricresols)  to 
orange-yellow  (phloroglucinol)  compounds  are  formed.  E.  W.  W. 


New  Reaction  of  Terpineol.  C.  Reichard  {Chem.  Centr.,  1906,  i, 
403;  from  Pharm.  Centr. -Halle,  46,  971 — 972). — If  a  few  drops  of  a 
strong  solution  of  potassium  thiocyanate  are  heated  until  the  formation 
of  a  crust  and  a  drop  of  terpineol  is  added,  the  mass  on  being  moistened 
with  a  drop  of  sulphuric  acid  turns  brownish-red,  sometimes  blood-red 
or  brown,  which  colours  finally  pass  into  yellow.  Terpene  hydrate  and 
oil  of  turpentine  give  the  same  reaction. 

A  mixture  of  terpineol,  terpene  hydrate,  or  oil  of  turpentine  mixed 
with  solid  sodium  metasulphite  and  a  drop  of  sulphuric  acid,  turns  a 
fine  blood-red.  L.  de  K. 
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Copaiba  Balaam.  Franz  Utz  ( Chem .  Gentr.,  1906,  i,  709  ;  from 
Apoth.  Zeit.,  1906,  21,  72 — 73). — The  refractive  indices  at  15°  of  a 
number  of  balsams  from  various  sources  have  been  determined  and, 
although  they  vary  within  wide  limits,  a  determination  of  this  constant 
enables  the  presence  of  fatty  oils  or  turpentine  oil,  but  not  of  gurjun 
balsam,  to  be  detected  in  copaiba  balsam.  P.  H. 

Tannins.  Hermann  Thoms  (Chem.  Gentr.,  1906,  i,  291 — 292  ; 
from  Ber.  deut.  pharm.  Ges.,  15,  303 — 347). — A  very  pure  tannin  may 
be  obtained  by  agitating  a  25  per  cent,  aqueous  solution  with  ether, 
which  causes  the  formation  of  three  layers.  The  bottom  layer  is  then 
withdrawn  and  evaporated  in  a  vacuum  over  sulphuric  acid.  Pure 
tannin  is  not  precipitated  by  ammonium  sulphate ;  the  tannins  from 
extract  of  belladonna  are,  however,  precipitated. 

Gliickmann’s  process  of  estimating  tannin  by  means  of  formaldehyde 
is  untrustworthy  in  presence  of  gallic  acid,  phloroglucinol,  or  pyro- 
gallol,  as  these  substances  also  readily  react  with  formaldehyde.  The 
investigation  is  being  continued.  L.  de  K. 

Precipitation  of  Tannins  by  Ammonium  Salts.  C.  Virchow 
(Chem.  Gentr.,  1906,  i,  292;  from  Ber.  deut.  pharm.  Ges.,  15, 
348 — 352). — Tannins  are  as  a  rule  not  precipitable  by  ammonium 
sulphate,  but  under  the  influence  of  certain  reagents,  such  as  ethyl 
acetate,  followed  by  exposure  to  a  temperature  of  140°,  they  suffer 
decomposition  and  become  partly  precipitable.  The  tannins  of  extract 
of  belladonna  are  also  precipitated  ;  their  true  nature  still  needs  to  be 
investigated.  L.  de  K. 

Estimation  of  Gallotannic  Acid  in  Tanning  Materials.  A. 

Manea  (Chem.  Gentr.,  1906,  i,  406;  from  Bull.  Soc.  Sci.  Bucharest,  14, 
471 — 474). — A  mixture  is  prepared  containing  840  c.c.  of  10  per  cent, 
solution  of  lead  acetate  and  60  c.c.  of  acetic  acid ;  54  c.c.  of  this  are 
diluted  with  600  c.c.  of  water  and  the  tannin  solution  is  added  from  a 
burette  so  long  as  a  precipitate  is  formed.  Gallic  acid  is  not 
precipitated.  The  precipitate  is  at  once  collected  and  rapidly  washed 
with  warm  water.  One  gram  of  pure  lead  tannate  =  0-5563  gram  of 
gallotannic  acid.  L.  de  K. 

Nessler’s  Reagent  as  a  Test  for  Saponin.  Jean  Vamvakas  (Ann. 
Ghim.  anal.,  1906,  11, 161 — 163). — A  process  devised  for  the  detection 
of  saponin  (infusion  of  soap-root)  in  effervescing  drinks  ;  it  is  not,  how¬ 
ever,  applicable  to  wines  and  beers.  One  hundred  c.c.  of  the  beverage 
are  well  boiled,  and  when  cold  the  liquid  is  made  up  to  the  original 
volume,  and  basic  lead  acetate  is  added  until  a  white  precipitate  has 
formed.  The  precipitate  is  collected  on  a  filter  and  washed  and  then 
suspended  in  water  and  decomposed  by  hydrogen  sulphide. 

In  presence  of  saponin,  the  resulting  filtrate  forms  a  lather  on 
shaking,  and  if,  after  boiling  to  expel  the  hydrogen  sulphide,  an  aliquot 
portion  is  mixed  with  a  few  drops  of  Nessler  solution,  a  yellow  pre- 
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cipitate  is  at  once  formed  which  on  boiling  turns  greenish-blue  or 
greenish-black. 

If  to  another  portion  tartaric  acid  is  added,  no  reaction  will  be 
obtained  even  on  boiling.  L.  de  K. 

Volumetric  Estimation  of  Cyanates.  Alexander  C.  Cumming 
and  Orme  Masson  {Chem.  News,  1906,  93,  5 — 6, 17 — 18  ;  from  Proc.  Soc. 
Chem.  Ind.  Viet.,  1905). — The  strongly  diluted  solution,  which  gener¬ 
ally  also  contains  carbonates,  is  titrated  with  A/10  sulphuric  acid,  using 
methyl-orange,  or  preferably  congo-red,  as  indicator,  and  taking  the 
first  end-point;  this  gives  the  carbon  dioxide.  Excess  of  acid  is  now 
added  and  the  liquid  is  well  boiled,  cooled,  and  titrated  back  with 
Nj  10  sodium  hydroxide  ;  the  acid  consumed  represents  the  cyanic 
acid.  As  a  check,  the  ammonia  formed  from  the  cyanate  may  be 
estimated  in  the  usual  way  by  adding  an  excess  of  alkali  and,  after 
boiling,  titrating  with  A/10  acid.  It  is,  of  course,  taken  for  granted 
that  no  ammonia  pre-exists  in  the  solution. 

If  cyanides  are  also  present,  the  hydrocyanic  acid  should  be  titrated 
with  A/10  silver  nitrate  in  the  usual  manner  and  the  necessary  correc¬ 
tion  applied  to  the  carbonate.  If  it  is  desired  to  check  the  result  by  a 
gravimetric  estimation,  the  carbonate  may  be  precipitated  with  barium 
nitrate  and  the  filtrate  with  silver  nitrate.  Any  cyanide  should  be 
allowed  for. 

The  process  has  been  found  to  work  well  with  commercial  potassium 
cyanide,  which  usually  contains  cyanate,  if  only  great  care  is  bestowed 
on  the  cyanide  titration.  L.  de  K. 

Action  of  Sodium  Hypobromite  on  Carbamide  and  on 
Ammonium  Salts.  Remo  Corradi  {Chem.  Centr.,  1906,  i,  1574 — 1575 ; 
from  Boll.  Chim.  Farm  ,  45,  181 — 185). — Dupre’s  azotometer  is 
recommended  for  measuring  the  nitrogen  evolved  by  the  action  of 
sodium  hypobromite  on  carbamide.  The  hypobromite  is  contained  in  a 
flask  with  a  wide  opening  by  means  of  which  the  tube  containing  the 
liquid  to  be  tested  is  introduced.  The  flask  is  connected  with  a  bell 
jar  graduated  in  1/10  c.c.,  which  is  filled  with  water  and  stands  in  a 
cylinder  containing  water.  Experiments  show  that  the  quantity  of 
nitrogen  obtained  is  from  9 '8  to  14'6  per  cent,  too  low,  and  that  the 
results  may  vary  by  4 '8  per  cent.,  but  that  when  a  concentrated 
solution  of  sucrose  is  added,  in  accordance  with  Mehu’s  suggestion 
(Abstr.,  1880,  681),  the  deficit  is  reduced  to  3 '8 — 5 '4  per  cent,  and  the 
maximum  variation  does  not  amount  to  more  than  1*6  per  cent.  The 
presence  of  other  nitrogenous  substances  tends  to  compensate  the  error, 
but  when  sucrose,  lead  acetate,  and  sodium  carbonate  are  added  and 
the  liquid  filtered,  the  method  gives  results  which  are  about  2 ‘4  per  cent, 
too  low. 

On  an  average  only  94  per  cent,  of  the  theoretical  quantity  of 
nitrogen  is  obtained  by  the  action  of  sodium  hypobromite  on  ammonium 
salts.  E.  W.  W. 

Detection  of  Guanidine.  D.  Ackermans-  {Zeit.  physiol.  Chem., 
1906,  47,  366 — 367). — The  usual  method  of  detecting  guanidine  in  the 
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decomposition  products  of  proteid  is  to  remove  the  arginine  in  the 
“  arginine  fraction  ”  by  picrolonic  acid,  and  then  precipitate  with  picric 
acid.  Benzene  sulphonic  chloride  is  recommended  in  place  of  picric 
acid  ;  the  benzene  sulphoguanidine  so  obtained  is  very  insoluble,  and 
can  thus  be  easily  separated,  even  if  arginine  is  still  present.  It  can 
be  obtained  as  white  crystals  from  an  alkaline  solution,  and  melts  at 
212°.  W.  D.  H. 

Alkaloids  of  the  Rhizome  of  Veratrum  album  and  their 
Estimation.  C.  Bredemann  ( Chem .  Centr.,  1906,  i,  606 — 608  ;  from 
Apoth.  Zeit .,  1906,  21,  41—45  and  53 — 56). — The  alkaloids  may  be 
estimated  by  shaking  12  grams  of  powdered  material  with  120  c.c.  of  a 
mixture  of  equal  volumes  of  ether  and  chloroform,  adding  10  c.c.  of 
sodium  hydroxide  and  frequently  shaking  the  mixture  during  three 
hours.  Water  is  now  added  until  the  powder  clogs  together  and  the 
ether-chloroform  layer  is  run  off,  clarified  with  magnesium  oxide  and 
three  or  four  drops  of  water,  and  100  c.c.  are  filtered.  The  filtrate  is 
extracted  three  times  with  water  acidified  with  acetic  acid  and,  after 
making  the  acid  extract  alkaline,  it  is  shaken  up  three  times  with  a 
mixture  of  ether  and  chloroform  ;  after  evaporating  the  solvents,  the 
residue  is  dried  at  100°  and  weighed.  The  percentage  of  alkaloids  was 
found  by  this  method  to  vary  from  0T9928  to  0-93280.  The  pure 
alkaloids  were  obtained  by  macerating  5  kilos,  of  coarsely  powdered 
material  for  several  days  with  a  mixture  of  two  parts  of  ether  and  one 
part  of  chloroform  in  the  presence  of  sufficient  sodium  hydroxide. 
After  pouring  off  the  solution  and  evaporating  to  the  consistency  of  a 
thin  syrup,  the  latter  was  repeatedly  shaken  with  dilute  acetic  acid,  the 
alkaloids  being  subsequently  separated  from  this  aqueous  solution  by 
Salzberger’s  metaphosphoric  acid  method  (compare  Abstr.,  1891,  230). 
Jermne,  C20H37O3N,2H2O,  forms  white,  needle-shaped  prisms  and  melts 
at  241°  ;  it  is  readily  soluble  in  chloroform,  fairly  so  in  alcohol,  very 
slightly  in  ether,  and  practically  insoluble  in  benzene  or  light  petroleum. 
The  sulphate  crystallises  from  absolute  alcohol  in  smooth,  four-sided 
prisms.  The  hydrochloride ,  C2(;H37031S)  HC1,2H20,  separates  from 
absolute  alcohol  in  short,  four-sided,  highly  refractive  prisms.  The 
nitrate,  C20H37O3N,HNO3,  forms  four-sided  prisms.  The  acetate  crystal¬ 
lises  in  smooth,  four-sided,  highly  refractive  prisms  containing  water  of 
crystallisation  ;  it  is  more  soluble  in  water  than  the  other  salts.  The 
phosphate  forms  very  slender,  colourless  needles  which  are  readily 
soluble  in  water.  The  aurichloride,  C26H3703I'I’,HAuC14,  prisms,  very 
slightly  soluble  in  water.  The  platinichioride, 

2C24H3703N,H2PtCl6,15H20, 

pale  orange-coloured,  amorphous  powder,  very  slightly  soluble  in  water. 

Eubijervine ,  C26H4302N,H20,  forms  needle-shaped  prisms,  melts  at 
234°,  and  is  fairly  soluble  in  hot -chloroform,  less  so  in  alcohol,  and  only 
slightly  so  in  ether  or  light  petroleum. 

Pseudojervine,  C29H4307N,  is  obtained  from  the  sulphate  in  thin,  six- 
sided  plates  which  melt  at  304°;  it  is  readily  soluble  in  chloroform, 
very  slightly  so  in  alcohol,  and  practically  insoluble  in  ether,  light  petrol¬ 
eum,  or  benzene.  The  sulphate  forms  long  prisms  and  is  fairly  soluble 
in  water,  whilst  the  hydrochloride  is  only  slightly  soluble. 
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Protoveratrine  separates  from  absolute  alcohol  in  colourless,  four-  or 
six-sided  plates  ;  it  is  fairly  soluble  in  chloroform  and  hot  absolute 
alcohol,  slightly  soluble  in  cold  ether,  and  insoluble  in  water,  benzene, 
or  light  petroleum.  From  the  mother  liquors  of  the  protoveratrine,  a 
small  quantity  of  an  alkaloid  has  been  obtained  which  crystallises  from 
absolute  alcohol  in  spherical  aggregates  of  needles  and  melts  at 
239 — 241°,  but  the  amount  was  too  small  to  admit  of  its  identification. 
The  paper  contains  in  addition  a  detailed  account  of  a  number  of  colour 
and  other  reactions  of  these  alkaloids.  P.  H. 

Estimation  of  Caffeine  in  Raw  Coffee.  Carl  Wolff  (Zeit. 
offentl.  Chem.,  1906,  12,  186 — 189). — Caffeine  may  be  estimated  in 
raw  coffee  by  extracting  the  latter  for  nine  hours  with  chloroform  in  a 
Soxhlet’s  apparatus,  evaporating  the  extract,  and  estimating  the  nitro¬ 
gen  in  the  residue  obtained.  Experimental  proof  is  given  that  chloro¬ 
form  does  not  extract  any  nitrogenous  substance  other  than  caffeine 
from  coffee.  From  some  cause,  the  method  is  not  applicable  to  roasted 
coffee,  the  results  obtained  being  much  too  low  and  duplicate  estima¬ 
tions  not  agreeing  with  each  other.  W.  P.  S. 

A  Reaction  of  Theobromine.  G.  Gerard  (J.  Pharm.  Chim., 
1906,  [vi],  23,  476 — 477). — To  a  solution  of  0  05  gram  of  theobromine 
in  3  c.c.  of  water  and  6  c.c.  of  sodium  hydroxide  solution  are  added  1 
c.c.  of  ammonia  and  1  c.c.  of  10  per  cent,  silver  nitrate  solution.  A 
colourless,  transparent  mass  is  obtained  which,  if  heated  in  a  water- 
bath  to  a  temperature  of  60°,  becomes  liquid  and  solidifies  on  cooling  to 
a  clear  jelly.  It  is  possible  to  obtain  a  solid  jelly  with  as  little  as  0’01 
gram  of  theobromine  per  10  c.c.  of  solution.  Caffeine  does  not  give  a 
jelly  when  thus  treated.  W.  P.  S. 

Colorimetric  Estimation  of  Morphine.  L.  Georges  and 
Gascard  (J.  Pharm.  Chim .,  1906,  [vi],  23,  513 — 516). — The  method 
proposed  is  based  on  the  coloration  produced  by  the  addition  of  iodic 
acid  to  a  solution  containing  morphine.  Five,  10,  or  20  c.c.  of  the  solu¬ 
tion  to  be  examined  are  placed  in  a  tube  and  5  c.c.  of  a  5  per  cent, 
iodic  acid  solution  are  added.  In  a  similar  tube  an  equal  volume  of 
standard  morphine  solution  is  mixed  with  5  c.c.  of  the  iodic  acid  solu¬ 
tion.  After  the  lapse  of  half  a  minute,  the  colorations  in  the  two  tubes 
are  compared  and  the  amount  of  morphine  in  the  first  tube  thus  ascer¬ 
tained.  The  standard  morphine  solution  should  contain  P256  grams 
of  morphine  hydrochloride  per  litre  ;  1  c.c.  of  this  solution  will  be 
equivalent  to  0-001  gram  of  morphine.  Ammonia  may  be  added  in 
addition  to  the  iodic  acid,  but  the  colour  then  develops  more  slowly 
and  no  advantage  is  obtained.  Owing  to  the  gradual  development  of 
the  colour  when  iodic  acid  alone  is  used,  the  reagent  should  be  added  to 
both  tubes  at  as  nearly  as  possible  the  same  time.  W.  P.  S. 

Toxicological  Investigation  of  Strychnine.  Marussia  Bakunin 
and  Vincenzo  Majone  (Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1905,  [iii], 
11,  333 — 360). — Of  the  various  methods  given  for  the  determination 
of  strychnine  in  animal  organs,  that  of  Dragendorff  (Ermittelung  von 
Giften,  1895)  gives  the  best  results.  When  a  liver  containing 
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0*003  gram  of  strychnine  was  examined  by  this  method,  0  0025  gram 
of  the  alkaloid  was  found. 

The  experiments  of  the  authors  show  that  rarely  more  than  one-tenth 
of  the  strychnine  administered  to  the  organism  can  be  afterwards 
traced.  If  the  animal  is  killed  twenty-four  hours  after  the  adminis¬ 
tration  of  a  non-lethal  dose  of  the  poison,  the  latter  is  not  found  in  the 
organs.  Only  in  cases  where  an  amount  of  strychnine  greater  than 
the  toxic  dose  is  given  are  notable  quantities  afterwards  found,  and 
here,  as  in  other  instances,  the  organ  containing  the  largest  amount 
is  always  the  stomach ;  in  the  liver  and  spleen,  only  minimal  propor¬ 
tions  occur.  The  bladder,  kidneys,  and  urine  often  give  negative 
results.  In  one  case,  the  urine  of  a  live  rabbit  showed  the  presence  of 
strychnine.  In  the  urine  of  dogs,  the  alkaloid  is  always  found  in 
amount  corresponding  with  about  one-tenth,  or  rather  more,  of  that 
administered ;  after  seventy-two  hours,  the  elimination  in  this  way 
ceases. 

The  quantity  of  strychnine  administered  and  the  time  elapsing 
between  administration  and  death  have  a  marked  influence,  especially 
with  regard  to  the  amounts  found  in  the  stomach  and  liver ;  the  effect 
is  small  in  the  cases  of  the  other  organs,  which  never  contain  more 
than  small  quantities. 

In  all  probability,  strychnine  undergoes  in  the  organs  profound 
changes,  which  prevent  all  but  a  small  portion  from  being  traced. 

Under  the  ordinary  conditions  of  burial,  the  dispersion  of  the 
strychnine  is  effected  less  by  putrefaction  than  by  the  loss  of  liquid 
from  the  corpse  aided  by  the  action  of  rain  water.  T.  H.  P. 

Colour  Reaction  of  Formaldehyde  with  Proteids  and  its 
Relation  to  the  Adamkiewicz  Reaction.  Otto  Rosenheim  ( Bio - 
chem.  J.,  1906,  1,  233 — 240). — Formaldehyde  gives  rise  to  a  charac¬ 
teristic  colour  reaction  with  proteids  in  the  presence  of  sulphuric  acid 
containing  oxidising  agents.  The  same  reaction  is  produced  by  the 
interaction  of  diformaldehyde-peroxide-hydrate  with  proteids  and  pure 
sulphuric  acid.  This  reaction  is  due  to  the  formation  of  a  proteid- 
aldehyde  compound  and  its  subsequent  oxidation  ;  the  reaction  depends 
on  the  presence  of  the  tryptophan  (indole)  group  in  the  proteid  mole¬ 
cule.  No  reaction  was  obtained  with  gelatin  (absence  of  indole 
group). 

The  colour  obtained  is  identical,  both  to  the  naked  eye  and  to  the 
spectroscope,  with  that  produced  in  the  Adamkiewicz  reaction  and  in 
Hopkins  and  Coles’  glyoxylic  reaction.  The  Adamkiewicz  reaction  is 
not  only  due  to  impurities  in  the  acetic  acid  used,  but  also  to  the 
presence  of  oxidising  agents  (nitrous  acid,  ferric  salts,  &c.)  in  the 
sulphuric  acid  employed.  The  question  is  discussed  how  far  the 
Adamkiewicz  reaction  is  due  to  the  presence  or  formation  of  formal¬ 
dehyde  in  the  acetic  acid  used,  and  Hopkins  and  Coles’  view  on  the 
importance  of  glyoxylic  acid  is  criticised.  W.  D.  H. 
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Emissive  Power  and  Temperature  of  Auer  Mantles  con¬ 
taining  Different  Quantities  of  Cerium.  H.  Rubens  (Ann.  Physik, 
1906,  [iv],  20,  593 — 600). — The  maximum  temperature  of  the  mantle 
in  an  ordinary  Auer  burner  with  chimney  is  probably  not  higher  than 
1550 — 1600°,  and  it  may  be  shown  that  the  emissive  power  of  the 
mantle  for  the  blue  rays  is  very  high.  The  temperature  is  lower  in 
those  mantles  which  contain  a  larger  proportion  (up  to  5  per  cent.)  of 
cerium,  since  they  are  characterised  by  greater  emissive  power  in  the 
infra-red  portion  of  the  spectrum.  J.  C.  P. 

Index  of  Refraction  of  Substances  dissolved  in  Non -aqueous 
Solvents.  C.  Cheneveau  ( Covipt .  rend.,  1906,  142,  1520 — 1522. 
Compare  Abstr.,  1904,  ii,  641). — Experiments  with  solutions  of  the 
chlorides  of  lithium,  calcium,  copper,  magnesium,  and  tin  (stannous) 
in  ethyl  alcohol,  lithium  chloride  in  methyl  alcohol,  zinc  chloride  in 
ethyl  ether,  and  ammonium  chloride  in  glycerol  show  that  the  difference 
between  the  index  of  refraction  of  the  solution  and  that  of  the  pure 
solvent  is  proportional  to  the  concentration  of  the  dissolved  substance. 
The  constant  of  proportionality  has,  moreover,  practically  the  same 
value  as  for  aqueous  solutions  of  the  same  substances.  Slight 
deviations  from  these  simple  relationships  have  been  traced  to  small 
quantities  of  water  in  the  dissolved  substance  or  in  the  solvent.  When 
the  dissolved  substance  reacts  chemically  with  the  solvent,  no  such 
simple  relationships  are  observable.  H.  M.  D. 

Absorption  Spectrum  of  Ozone.  Erich  Ladenburg  and  Erich 
Lehmann  (Chem.  Centr.,  1906,  i,  1727 — 1728  ;  from  Ber.  Deut.  phys. 
Ges.,  4,  125 — 135). — By  the  evaporation  of  liquid  ozone,  a  gas  con¬ 
taining  a  high  percentage  of  ozone  is  obtained  ;  this  gas  is  prone  to 
explode.  The  absorption  spectra  of  liquid  and  gaseous  ozone  have 
been  examined  photographically  and  thermoelectrically.  The  gaseous 
ozone  was  contained  in  a  tube  1  metre  long  closed  by  plates  of  quartz 
or  rock  salt.  Eor  small  concentrations  the  absorption  reached  to 
about  316  fi/j.  in  the  ultra-violet,  but  as  the  concentration  increased, 
new  bands  appeared  and  extended  into  the  region  of  longer  wave¬ 
length.  Liquid  ozone  did  not  show  any  absorption  bands  in  the 
visible  spectrum,  but  only  a  masking  of  the  region  of  long  wave¬ 
length  to  about  500  jxjx,  and  there  were  no  bands  in  the  ultra-violet, 
but  the  absorption  extended  into  the  visible  spectrum  as  the  con¬ 
centration  increased,  but  not  so  far  as  in  the  case  of  the  gas.  Some 
new  bands  were  discovered  in  the  red  portion,  which  were  only  visible, 
however,  when  about  three-quarters  of  the  ozone  had  evaporated ; 
they  were  also  the  first  to  disappear,  and  the  pressure  increased  when 
this  occurred.  Determinations  of  the  density  (L78,  1*75,  and  L83) 
and  changes  of  pressure  appeared  to  show  the  presence  of  a  higher 
molecular  modification  of  oxygen.  E.  W.  W. 

VOL.  xc.  ii.  35 
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Spectroscopic  Researches  on  Copper  and  Cobalt  Solutions. 

B.  E.  Moore  (Zeit.  physikal.  Chem.,  1906,  55,  641 — 682.  Compare 
Donnan  and  Bassett,  Trans.,  1902,  81,  939;  Hartley,  Trans.,  1903, 
83,  401;  Lewis,  Abstr.,  1905,  ii,  509;  Jones  and  Bassett,  ibid. , 
ii,  509).— The  author  has  studied  the  absorptive  power  over  a  large 
part  of  the  spectrum,  of  dilute  and  concentrated  solutions  of  copper 
chloride,  sulphate,  nitrate,  and  acetate,  and  cobalt  chloride,  sulphate,  and 
nitrate.  The  manner  also  in  which  the  absorption  in  these  solutions 
is  affected  by  adding  acids  and  salts  with  a  common  ion  has  been 
investigated. 

In  confirmation  of  Ostwald’s  rule,  very  dilute  salt  solutions  con¬ 
taining  the  same  coloured  ion  yield  the  same  absorption  spectrum, 
independently  of  the  nature  of  the  negative  ion  in  the  salt.  The 
repression  of  the  dissociation  produced  by  the  addition  of  salts  and 
acids  with  a  common  ion  is  accompanied  by  a  distinct  alteration  in  the 
absorption  spectrum.  The  observations  made  by  the  author  furnish 
no  proof  of  the  existence  of  hydrate  molecules  in  solution,  none  at 
least  for  the  existence  of  such  hydrate  molecules  as  are,  in  regard  to 
absorption,  quite  distinct  from  the  non-hydrated  salt  molecule ;  at  the 
same  time,  physical  aggregates  of  salt  and  water  may  exist  in  the 
solution.  The  existence  of  complex  ions  of  copper  and  cobalt  is 
rendered  very  probable  (compare  Donnan  and  Bassett,  loc.  tit.).  A 
change  of  solvent  causes  displacement  of  the  absorption  bands  for  a 
given  salt,  and  it  is  possible  that  some  peculiarities  in  the  absorption 
spectrum  of  concentrated  acid  solutions  of  cobalt  chloride  and  sulphate, 
as  compared  with  the  spectra  of  pure  aqueous  solutions  of  these  salts, 
may  be  due  to  the  concentrated  acid  acting  virtually  as  another 
solvent.  J.  C.  P. 

Cathodic  Phosphorescence  of  Europium  diluted  with  Lime. 
Study  of  the  Phosphorescent  Ternary  System :  Lime — 
Gadolinia — Europia.  Georges  Urbain  ( Compt .  rend.,  1906,  142, 
1518 — 1520.  Compare  Abstr.,  this  vol.,  ii,  138). — The  spectrum  of 
the  system  lime — europia  is  described  in  detail.  Europia — gadolinia 
mixtures  when  diluted  with  lime  give  the  same  bands.  As  the  pro¬ 
portion  of  europia  in  the  mixture  is  diminished,  certain  bands  exhibit 
considerable  alterations  in  relative  intensity,  and  at  very  small 
concentrations  new  bands  make  their  appearance. 

Ternary  mixtures  of  lime,  gadolinia,  and  europia,  in  which  the  ratio 
of  europia  to  gadolinia  varied  from  6  :  94  to  0'08  :  99 '92,  and  the  ratio 
of  europia  +  gadolinia  to  lime  from  1:99  to  5:95,  were  examined. 
The  mixtures  containing  the  smallest  proportion  of  europia  gave  in  all 
cases  the  spectrum  of  the  binary  system  europia — gadolinia,  whilst  those 
containing  the  largest  proportion  of  europia  gave  that  of  the  system 
europia — lime  provided  the  percentage  of  europia  +  gadolinia  in  the 
ternary  mixture  was  less  than  four.  When  the  proportion  of  europia 
+  gadolinia  was  greater  than  4  per  cent.,  the  spectra  of  both  systems 
appeared.  The  observations  indicate  that  the  gadolinia  or  the  lime 
may  act  as  diluent  of  the  europia,  and  that  this  is  determined  by  the 
composition  of  the  ternary  mixture.  H.  M.  D. 
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The  Theory  of  Fluorescence.  Gertrud  Woker  (J.  Physical 
Chem .,  1906,  10,  370 — 391). — Fluorescence  is  sometimes  masked 
owing  to  the  colour  being  similar  to  the  colour  of  the  substance,  or 
more  frequently  when  it  is  complementary.  This  may  be  seen  by  the 
extinction  of  the  fluorescence  of  quinine  sulphate  by  the  addition  of 
picric  acid,  and  numerous  other  examples  are  given.  It  follows, 
therefore,  that  in  general  colour  in  compounds  weakens  or  destroys 
fluorescence  whether  the  colour  is  due  to  chromophores  or  impurities. 
A  solvent  can  also  have  the  same  effect  by  displacing  an  absorption 
band  towards  the  red  end  of  the  spectrum.  Salt-forming  groups  also, 
and  for  the  same  reason,  generally  reduce  fluorescence,  a  notable 
exception  being  the  amino-group,  which  causes  displacement  towards 
the  violet  and  generally  increases  fluorescence.  The  fluorescence  of 
the  xanthones  and  flavones  is  considered,  and  a  rule  obtained,  which 
appears  to  be  general,  that  the  fluorescence  is  most  marked  when  a 
salt-forming  group  is  in  the  furthest  position  from  the  chromophore. 
The  fluorescence  may  lie  too  far  out  in  the  violet  to  be  visible  ;  in  such 
a  case,  the  causes  which  destroy  a  fluorescence  visible  previously  may 
cause  this  to  become  visible,  and  it  may  therefore  be  developed  by 
solution  in  a  solvent  of  high  dispersive  power  or  by  the  addition  of  a 
chromophore.  Another  method  for  the  development  of  fluorescence  is 
the  union  of  benzene  radicles  in  definite  ways,  the  most  important 
being  the  union  of  phenyl  groups  in  the  ortho-position  or  in  an 
analogous  way.  L.  M.  J. 


Dependence  of  the  Action  of  Fluorescent  Substances  on 
their  Concentration.  A.  Jodblauer  and  Hermann  von  Tappeiner 
(Chem.  Centr .,  1906,  i,  1792 — 1793;  from  Arch,  lclin.  Med.,  86, 
466 — 478). — The  liberation  of  iodine  from  potassium  iodide  and  the 
destruction  of  the  active  power  of  invertin  by  fluorescein  increases  to  a 
maximum  at  1  :  2000  mols.  as  the  concentration  of  the  fluorescein 
decreases  and  then  begins  to  decrease  slowly.  Similar  results  are 
obtained  for  the  Eder  reaction  (Abstr.,  1905,  ii,  565).  These  facts 
do  not  agree  with  Straub’s  observations  (Abstr.,  1904,  i,  896),  but 
resemble  those  found  in  the  action  of  fluoresceins  on  dyes  and  leuco- 
bases  of  this  series  (Gros,  Abstr.,  1901,  ii,  433).  The  behaviour  of 
methylene-blue  is  similar,  the  maximum  being  attained  at  a  con¬ 
centration  of  1  :  2000  mols.  The  action  of  sodium  dichloroanthracene- 
disulphonate  and  of  sesculin  increases  slowly  with  the  concentration 
and  then  more  rapidly,  so  that  the  maximum  effect  corresponds  with 
the  maximum  concentration.  The  difference  between  the  photo¬ 
chemical  behaviour  of  eosin  and  sodium  dichloroanthracenedisulphonate 
depends,  perhaps,  on  the  fact  that  in  the  ionisation  of  eosin  a  structural 
change  takes  place  in  the  molecule  (“  quinonisation  ”),  and  that 
only  the  ions  are  photochemically  active,  whilst  the  dissociated  and 
undissociated  portions  of  sodium  dichloroanthracenedisulphonate  have 
the  same  structure  and  are  also  probably  equally  active. 

The  therapeutic  application  of  the  above  substances  is  also  discussed 
in  the  original  paper.  E.  W.  W. 

35—2 
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Relation  between  the  Photochemical  Action  of  Substances 
of  the  Fluorescein  Series  and  their  Intensity  of  Fluorescence 
and  Sensitiveness  to  Light.  Hermann  von  Tarpeiner  ( Chem . 
Cenlr.,  1906,  i,  1793 — 1794’  from  Arch.  Min.  Med.,  86,  478 — 486). — 
Experiments  on  the  action  of  fluorescein  and  its  halogen  substitution 
derivatives  on  potassium  iodide  have  shown  that  the  quantity  of  iodine 
liberated  in  the  presence  of  light  is  almost  the  same  in  all  cases.  The 
activity  must  be  independent,  therefore,  of  the  sensitiveness  to  light  of 
the  fluorescein.  These  facts,  taken  in  conjunction  with  the  results  of 
E.  and  H.  W.  Vogel's  work,  show  that  there  is  a  considerable  differ¬ 
ence  between  the  sensitising  action  of  fluorescein  on  silver  bromide 
gelatin  plates  and  its  action  on  potassium  iodide  in  aqueous  solutions. 
The  photochemical  action  of  fluorescent  substances  in  aqueous  solutions 
is  not  dependent  on  their  decomposition  by  light.  These  phenomena 
are  therefore  to  be  regarded  as  catalytic  actions  and  the  fluorescent 
substances  as  light-catalysts. 

In  the  case  of  invertin,  however,  the  substitution  derivatives  of 
fluorescein  have  not  the  same  effect.  The  action  increases  from 
fluorescein  and  tetrachlorofluorescein,  which  are  completely  inactive 
when  the  exposure  to  daylight  is  short,  to  tetrachlorotetraiodo- 
fluorescein,  that  is,  in  the  order  of  decreasing  fluorescence.  The 
sensitising  action  increases  irregularly  as  the  brilliance  of  the 
fluorescence  decreases. 

The  photochemical  action  of  micro-organisms  depends  on  the  per¬ 
meability  of  the  membrane,  and  can  only  take  place  around  the  mole¬ 
cules  which  have  passed  through.  A  combination  of  the  fluorescent 
substance  with  the  enzyme  is  possibly  necessary.  E.  W.  W. 


Chemical  Action  of  Ultra-violet  Light.  W.  H.  Ross  ( J .  Amer. 
Chem.  Soc.,  1906,  28,  786 — 793). — A  study  has  been  made  of  the  rate 
of  chemical  action  induced  by  ultra-violet  rays  emitted  by  an  electric 
spark  passing  between  aluminium  terminals.  The  rate  of  decomposi¬ 
tion  of  the  iodides  when  aluminium  terminals  were  used  was  found  to 
be  at  least  twice  as  great  as  that  produced  by  the  use  of  terminals  of 
any  of  the  other  common  metals.  The  effect  of  the  ultra-violet  light 
was  determined  by  placing  the  solution  in  a  small,  shallow  dish  pro¬ 
vided  with  a  quartz  cover.  When  the  dish  was  placed  beneath  the 
spark,  the  amount  of  decomposition  I’epresented  the  total  effect  of  the 
waves  of  light  given  out  by  the  spark.  By  subtracting  from  this  the 
amount  of  decomposition  produced  when  a  thick  glass  plate  was  inter¬ 
posed  between  the  spark  and  the  solution,  the  effect  of  the  ultra-violet 
light  alone,  or  that  part  of  it  capable  of  being  absorbed  by  the  glass, 
was  determined.  It  was  found  that  all  the  wave-lengths  below  A3260 
were  absorbed  by  the  glass. 

In  the  case  of  potassium  iodide  solution,  it  was  found  that  the 
amount  of  iodine  set  free  in  a  given  time  varied  inversely  as  the  square 
of  the  distance  of  the  solution  from  the  spark.  In  order  to  ascertain 
the  influence  of  concentration,  solutions  were  tested  varying  from 
3V  to  iV/1000,  and  it  was  found  that  the  weaker  the  solution,  the 
smaller  was  the  amount  of  iodine  liberated.  On  varying  the  time  of 
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exposure,  the  amount  of  iodine  set  free  was  not  at  first  exactly  pro¬ 
portional  to  the  time  ;  this  was  doubtless  due  to  the  change  in  the 
colour  of  the  solution,  or  its  power  of  absorption,  after  a  short 
exposure.  When  the  glass  plate  was  interposed,  only  a  very  small 
amount  of  iodine  was  liberated.  The  iodides  of  sodium,  lithium, 
barium,  calcium,  and  zinc  gave  the  same  results  as  potassium  iodide 
at  a  temperature  of  about  18°.  A  variation  of  the  temperature 
between  15°  and  30°  produced  no  appreciable  change  in  the  rate  of 
decomposition. 

Ferric  salts  are  reduced  by  ultra-violet  light,  and  the  amount  of  the 
reduction  is  largely  increased  by  the  presence  of  sugar.  The  quantity 
of  ferric  salt  reduced  is  approximately  proportional  to  the  time  of 
exposure.  A  variation  in  the  temperature  of  the  solution  has  only  a 
slight  effect  on  the  rate  of  reduction. 

Solutions  of  chlorates  and  bromates  are  also  reduced  by  ultra-violet 
light  but,  unlike  the  iodides  or  ferric  salts,  a  variation  in  the  strength  of 
the  solution  from  Nj 2  to  Nj 50  does  not  appreciably  affect  the  amount 
of  the  reduction.  The  chlorates  undergo  a  greater  reduction  than  the 
bromates  and,  in  each  case,  the  amount  reduced  varies  directly  with 
the  time  of  exposure.  The  addition  of  sugar  to  the  solutions  causes  an 
increased  amount  of  reduction,  and  under  these  conditions  the  bromates 
are  more  largely  reduced  than  the  chlorates.  E.  G. 


Kinetics  of  Photochemical  Reactions.  I.  Reaction  between 
Chlorine  and  Benzene  in  Light.  Emanuel  Goldberg  ( Chem .  Cenlr., 
1906,  i,  1693;  from  Zeit.  wiss.  Photograph.  Photophysik.  Photochem.,  4, 
61 — 95). — In  experiments  on  the  action  of  chlorine  on  benzene  in 
light,  the  reacting  substances  contained  in  a  closed  vessel  with  parallel 
thin  glass  sides  were  stirred,  and  illuminated  by  an  arc  lamp  or  a 
Schott’s  uviol  lamp.  The  velocity  of  chlorination  of  benzene  is  not 
a  simple  function  of  the  concentration  of  the  chlorine,  but  depends  on 
the  initial  content  of  chlorine  ;  when  the  latter  is  increased,  the  velocity 
becomes  greater  as  the  quantity  of  chlorine  decreases.  The  increase 
of  velocity  cannot  be  duo  to  rise  of  temperature  caused  by  increased 
absorption  of  light,  and  the  products  of  the  reaction  have  no  effect. 
As  the  reaction  proceeds,  the  absorption  spectrum  does  not  show  a 
change,  which  would  indicate  the  formation  of  an  intermediate 
compound. 

It  was  found  that  the  effects  were  caused  by  the  presence  of  oxygen, 
which  retards  the  chlorination  of  benzene  in  light.  The  solubility  of 
oxygen  in  benzene  at  25°  is  0'185.  Benzene,  which  does  not  contain 
oxygen,  is  rapidly  chlorinated  when  exposed  to  the  light  of  the  uviol 
lamp.  Oxygen  appears  to  have  the  same  effect  in  all  cases  of  photo¬ 
chemical  chlorination.  The  phenomena  of  photochemical  induction 
and  “deduction”  are  also  due  to  the  same  cause.  The  marked  effect 
of  rise  of  temperature  is  due  to  the  decrease  of  the  solubility  of 
oxygen  in  benzene,  and  in  order,  therefore,  to  prepare  hexachloro- 
benzene  the  benzene  should  be  boiled. 

The  chlorination  of  toluene,  xylene,  or  acetic  acid  is  also  retarded  by 
oxygen.  E.  W.  W. 
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Reaction  between  Chromic  Acid  and  Quinine  in  Light. 

Emanuel  Goldberg  ( Chern .  Centr.,  1906,  i,  1693 — 1694;  from  Zeit. 
wiss.  Photograph.  Photophysik.  Photochem.,  4,  95 — 107.  Compare 
preceding  abstract). — Experiments  on  the  action  of  chromic  acid  on 
quinine  in  light  have  been  made  by  means  of  the  apparatus  described 
above. 

The  velocity  of  the  reaction  is  proportional  to  the  intensity  of 
the  light,  and  the  results  confirm  Grotthus’  law  that  only  those  rays 
are  active  which  are  absorbed.  Beer- Lambert’s  simple  absorption 
law  also  holds  for  the  solution  of  chromic  acid.  The  temperature- 
coefficient  £t+10/Kt  is  very  small  for  photochemical  reactions,  the 
mean  value  for  seven  reactions  being  only  1T5.  Ostwald’s  theory 
that  photochemical  reactions  are  analogous  to  “  anactinic  ”  reactions 
at  very  high  temperatures  appears  therefore  to  hold.  E.  W.  W. 

Relation  between  Translation  and  Radiation  Intensity  of 
Positive  Ions.  Johannes  Stark  ( Chem .  Centr.,  1906,  i,  1642;  from 
Physikal.  Zeit.,  7,  251 — 256). — The  line  spectrum  of  mercury  vapour 
is  caused  by  positive  ions.  The  pressure  of  radiation  brings  about  an 
equilibrium  between  the  energy  of  radiation  and  the  kinetic  energy  of 
the  gas.  The  emission  of  light  by  the  canal  rays  is  due  to  their 
kinetic  energy.  The  intensity  of  radiation  in  a  state  of  equilibrium 
is  proportional  to  the  square  of  the  velocity  of  translation.  As  the 
translation  velocity  of  the  positive  hydrogen  ions  increases,  the 
intensity  of  radiation  of  the  shorter  waves  increases  more  rapidly  than 
that  of  the  longer.  Positive  ions  are  formed  by  the  action  of  flame, 
impact  of  cathode  rays,  &c.,  and  high  velocity  is  imparted  to  them  by 
rise  of  temperature,  increase  of  current,  or  combustion.  The  line 
spectrum  produced  at  a  moderate  temperature  in  the  positive  column 
or  in  the  negative  glow  does  not  correspond  with  a  state  of  equilibrium 
between  emission  and  translation. 

The  spectrum  of  mercury  is  caused  by  uni-,  bi-,  and  multi-valent 
ions.  Lines  formed  by  univalent  ions  (such  as  2537)  have  at  a  com¬ 
paratively  small  velocity  (temperature  of  Bunsen  flame)  considerable 
intensity,  whilst  those  due  to  bivalent  ions  appear  at  a  high  tempera¬ 
ture.  When  the  pressure  of  the  mercury  arc  is  raised,  the  intensity 
of  the  line  4078,  produced  by  multivalent  ions,  increases  more  rapidly 
than  that  of  the  line  4047,  emitted  by  bivalent  ions.  A  greater 
energy  of  translation  is  required  to  produce  aline  spectrum  in  nitrogen 
than  in  hydrogen.  E.  W.  W. 

Spectrum  of  Helium  from  Radium  Bromide.  Friedrich 
Giesel  (Ber.,  1906,  39,  2244.  Compare  Abstr.,  1905,  ii,  496). — 
Since  the  publication  of  the  author’s  last  paper  on  this  subject, 
the  amount  of  helium  in  the  tubes  examined  has  increased.  Photo¬ 
graphs  are  appended.  A.  McK. 

Separation  of  Radium  C  from  Radium  B.  F.  von  Lerch  (Ann. 
Physik,  1906,  [iv],  20,  345 — 354.  Compare  Abstr.,  1905,  ii,  790). — • 
Pieces  of  platinum  foil  with  induced  radioactivity  are  boiled  with 
strong  acid.  It  is  then  found  that  by  immersing  metals  in  the  active 
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solutions  so  obtained,  or  by  electrolysis  of  these  solutions,  radium  G  can 
be  separated  from  radium  B  in  the  same  way  as  thorium  B  has  been 
separated  from  thorium  A  (see  loc.  cit.).  Thus,  radium  C  is  precipitated 
on  copper  and  nickel,  and  may  also  be  precipitated  at  a  bright  platinum 
cathode  by  electrolysis  with  small  current  density. 

If  barium  nitrate  and  then  sulphuric  acid  are  added  to  an  active 
hydrochloric  acid  solution  obtained  as  above,  radium  B  is  carried  down 
with  the  barium,  radium  C  is  found  in  the  filtrate.  If  copper  is 
precipitated  from  a  similarly  active  solution  with  potassium  hydroxide, 
it  carries  down  radium  C  and  a  part  of  radium  B\  the  rest  of  the 
radium  B  is  in  the  filtrate. 

The  activities  of  radium  B  and  radium  G  decay  to  half  their  values 
in  26 -7  and  19 ‘5  minutes  respectively  (compare  Bronson,  Abstr.,  1905, 
ii,  567).  J.  C.  P. 

Action  of  Radium  Rays  on  Mixtures  of  Hydrogen  and 
Chlorine  and  of  Hydrogen  and  Oxygen.  Willem  P.  Jorissen 
and  Wilhelm  E.  IIinger  ( Ber .,  1906,  39,  2093 — 2098.  Compare 
Abstr.,  1905,  ii,  219). — The  previous  experiments  have  been  repeated 
with  an  improved  form  of  apparatus  and  a  larger  quantity  of  radium 
bromide.  The  observed  irregularities  were  due  to  varying  tempera¬ 
tures  in  different  parts  of  the  apparatus. 

With  mixtures  of  hydrogen  and  oxygen,  a  reaction  could  not  be  ob¬ 
served  seventy-one  hours  after  the  introduction  of  the  radium  bromide 
into  the  inner  blackened  tube.  The  disagreement  between  this  result  and 
those  of  Davis  and  Edwards  (Abstr.,  1905,  ii,  448)  is  due  to  the  feeble 
penetrating  power  of  the  a-rays,  which  are  those  most  effective  in 
promoting  ionisation.  C.  S. 

Radioactivity  of  the  Gases  evolved  from  the  Waters  of 
Thermal  Springs.  Pierre  Curie  and  A.  Laborde  ( Gompt .  rend., 
1906,  142,  1462 — 1465.  Compare  Abstr.,  1904,  ii,  461). — The 
previous  experiments  have  been  extended  to  several  new  thermal 
springs.  In  consequence  of  an  error  in  the  calibration  of  the  measur¬ 
ing  apparatus,  the  numbers  previously  recorded  for  the  quantity  of 
emanation  contained  in  the  waters  and  in  the  gases  evolved,  require  to 
be  corrected.  A  table  containing  the  corrected  values  and  the  new 
data  is  appended.  H.  M.  D. 

Radioactivity  of  Ashes  and  Lava  from  the  Recent  Eruption 
of  Vesuvius.  August  Becker  (Ann.  Physik,  1906,  [iv],  20, 
634 — 638). — The  radioactivity  of  the  products  of  the  eruption  appears 
to  be  less  than  that  of  most  of  the  layers  of  the  earth’s  crust. 

J.  C.  P. 

Temperature  Gradients  of  the  Earth  on  the  Hypothesis  of 
Radioactive  and  Chemical  Processes.  Johan  G.  Koenigsberger 
(l Ghem .  Centr.,  1906,  i,  1646  ;  from  Physikal.  Zeit.,  7,  297 — 300). — 
The  heat  evolved  by  the  disintegration  of  radium  is  sufficient  to  account 
for  the  temperature  gradient.  The  disintegration  of  radium  must 
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cease  at  higher  temperatures ;  rise  of  temperature  is  conducive  to  the 
formation  of  radium  /?  with  absorption  of  heat. 

Yarious  theories  of  the  heat  of  the  earth  are  treated  mathematically 
in  the  original  paper.  The  variation  of  temperature  with  depth  is  not 
explained  by  Fourier’s  hypothesis.  It  is  more  probable  that  a  portion 
of  the  heat  is  due  to  radioactive  substances,  and  that  the  production 
of  heat  decreases  rapidly  with  depth.  The  volcanic  products  are  not 
more  radioactive  than  sedimentary  rocks  formed  at  the  surface. 

E.  W.  W. 

Spectrum  of  the  Nitrogen  Glow  produced  by  the  Rays  of 
Radiotellurium.  Bernhard  Walter  (Ann.  Physik,  1906,  [iv],  20, 
327 — 332.  Compare  Sir  William  and  Lady  Huggins,  Abstr.,  1904,  ii, 
4  ;  Walter  and  Pohl,  this  vol.,  ii,  2). — Whilst  the  spectrum  of  the 
nitrogen  glow  caused  by  radium  coincides  with  the  spectrum  of  the 
negative  glow  in  a  Geissler  tube  containing  rarified  air,  the  spectrum  of 
the  nitrogen  glow  caused  by  polonium  is  more  similar  to  the  spectrum 
of  the  positive  glow  in  such  a  tube.  J.  C.  P. 

The  most  probable  Value  of  the  Ratio  (e/y0)  of  the  Charge 
to  the  Mass  of  the  Electron  in  Cathode  Rays.  Charles  E.  Guye 
(Arch.  Sci.  phys.  Nat.,  1906,  [iv],  21,  461 — 468). — The  determination 
of  the  ratio  of  the  charge  to  the  mass  of  the  electron  is  obtained  from 
the  two  equations,  (1)  x,yv2—  Ue,  and  (2)  p  —  vp/TIe,  where  v  is  the 
velocity  of  the  electron,  U  the  potential  of  discharge,  IT  the  intensity  of 
the  magnetic  field  producing  curvature  of  the  rays  of  radius  p.  The 
results  lead  to  the  value  P892  x  107,  which  is  not  in  accord  with  the 
value  1'858  x  107  obtained  by  Kaufmann.  The  values  of  p.  in  (1)  and 
(2)  are,  however,  only  equal  if  the  velocity  is  sufficiently  small,  and 
the  author  deduces  a  correction  factor  which  reduces  to  (1  —  /32/ 5 ) ,  where 
/ 3  is  the  ratio  of  the  velocity  of  the  electron  to  that  of  light.  The 
first  value  given  above  then  reduces  to  P878  x  107.  L.  M.  J. 

Photoelectric  Effect  and  Fall  of  Potential  at  an  Alkali 
Electrode  in  Argon,  Helium,  and  Hydrogen.  H.  Dember  (Ann. 
Physik,  1906,  [iv],  20,  379 — 397). — For  the  pressures  commonly  em¬ 
ployed  in  measurements  of  potential  fall,  the  photoelectric  sensitive¬ 
ness  of  the  alloy  containing  potassium  and  sodium  in  atomic  propor¬ 
tions  is  greater  in  helium  than  in  hydrogen.  This  is  true  also  when 
the  ultra-violet  rays  are  cut  off.  For  higher  potentials,  the  photo¬ 
electric  sensitiveness  of  the  potassium-sodium  alloy  is  greater  in  argon 
than  in  helium.  There  is  a  general  parallelism  between  the  magnitude 
of  the  photoelectric  effect  and  the  fall  of  potential  in  the  cases  inves¬ 
tigated.  J.  0.  P. 

Change  of  Resistance  of  Palladium  Wires  caused  by  Occlu¬ 
sion  of  Hydrogen.  Fritz  Fischer  (Ann.  Physik ,  1906,  [iv],  20, 
503 — 526.  Compare  Krakau,  Abstr.,  1896,  ii,  5  ;  McElfresh,  Proc. 
Amer.  Acad.,  1904,  39,  No.  14). — The  resistance  of  a  palladium  wire 
increases  immediately  and  rapidly  with  the  first  quantities  of  hydrogen 
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occluded.  Onwards  from  the  point  at  which  the  wire  has  absorbed 
thirty  times  its  own  volume  of  hydrogen,  the  increase  is  proportional 
to  the  quantity  of  occluded  gas,  as  indicated  by  the  formula  wfw0  = 
a  +  bH,  where  tuQ  is  the  initial  resistance  of  the  palladium  wire,  w  its 
resistance  when  it  has  absorbed  II  times  its  own  volume  of  hydrogen, 
a  =  l,0292,  and  6  =  (H)00668.  The  maximum  value  of  the  ratio  wjw^ 
which  can  be  reached  is  l-69. 

The  linear  extension  of  a  palladium  wire  due  to  the  occlusion  of 
hydrogen  is  up  to  the  point  of  saturation  proportional  to  the  quantity 
of  absorbed  gas.  When  a  charged  palladium  wire  is  freed  from  its 
occluded  hydrogen,  it  is  found  to  be  shorter  than  it  was  originally  in 
the  uncharged  condition,  but  its  resistance  is  the  same.  J.  C.  P. 

Free  Energy  of  Some  Halogen  and  Oxygen  Compounds 
Computed  from  the  Results  of  Potential  Measurements. 

M.  de  Iv.  Thompson  ( J.Amer .  Ghein.  Soc.,  1906,  28,  731 — 766). — If  the 
saturated  solution  of  a  salt  in  contact  with  the  solid  salt  is  electrolysed 
at  a  constant  temperature  between  electrodes  consisting  of  the  decom¬ 
position  products,  and  if  the  process  is  reversible,  the  work  done  is  that 
required  to  decompose  the  solid  salt.  Conversely,  the  energy  obtain¬ 
able  from  the  combination  when  working  reversibly  as  a  voltaic  cell  is 
the  free  energy  of  formation  of  the  solid  compound  from  its  con¬ 
stituents.  Thus,  the  free  energy  change  attending  the  formation  of 
silver  chloride  could  be  determined  either  by  measuring  the  decom¬ 
position  potential  between  platinum  electrodes  of  a  saturated  solution 
of  the  salt  in  water  or  by  measuring  the  potential  of  the  cell 
Ag/saturated^solution  of  AgCl/Cl.  The  E.M.F.  of  such  a  cell  is  made  up 
of  the  E.M.F.' s  at  the  two  electrodes.  In  many  cases  these  separate 
values  have  been  measured  against  a  standard  electrode  and  are 
recorded  in  the  literature.  Such  data  as  are  available  have  now  been 
collected  and  united  so  as  to  obtain  the  E.M.F.  of  a  cell  composed 
of  the  elementary  electrodes  and  a  solution  of  the  particular  salt,  and 
from  the  results  thus  obtained  the  free  energy  of  the  salt  has  been 
calculated. 

The  free  energy  has  also  been  calculated  from  the  electrolytic 
potentials  of  the  elements  of  a  compound  and  its  solubility. 

By  these  two  different  methods,  the  free  energies  of  the  chlorides, 
bromides,  and  iodides  of  silver,  mercury,  copper,  thallium,  and  lead,  of 
the  oxides  of  silver  and  mercury,  and  also  of  water,  ammonia,  hydrogen 
chloride,  and  hydrogen  bromide  at  about  18°  have  been  computed,  and 
the  results  are  tabulated.  The  two  series  of  values  are  in  good  agree¬ 
ment  except  in  the  case  of  silver  and  mercurous  iodides.  The  dis¬ 
agreement  in  the  latter  cases  is  probably  due  to  the  existence  of  com¬ 
plex  ions  in  the  solutions  of  the  iodides  which  affect  the  computation 
from  their  solubilities. 

In  the  case  of  the  solid  halides,  the  chloride  has  a  free  energy  which 
is  2'5 — 5'5K  per  equivalent  greater  than  that  of  the  corresponding 
bromide,  and  the  bromide  has  a  free  energy  7 — 11  A”  per  equivalent 
greater  than  that  of  the  corresponding  iodide. 

The  corresponding  mercurous,  silver,  and  cuprous  halides  have  free 
energies  which  differ  from  each  other  by  less  than  3’5AT  per  equivalent, 
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but  which  increase  slightly  in  every  case  in  the  order  mercury,  silver, 
copper. 

The  most  important  general  conclusion  drawn  from  the  results  is 
that  the  ratio  of  the  free  to  the  total  energy  of  the  solid  salts,  when 
these  energies  are  referred  to  those  of  the  elements  in  the  solid  state 
as  zero,  does  not  differ  from  unity  by  more  than  7  per  cent,  except  in 
the  case  of  silver  iodide.  For  gaseous  water  and  hydrogen  chloride 
produced  from  the  gaseous  elements,  the  ratio  of  free  to  total  energy  is 
not  far  from  unity,  but  has  widely  divergent  values  in  the  case  of 
hydrogen  bromide  and  ammonia,  indicating  the  absence  of  any  simple 
relations.  E.  G. 

Spontaneous  Ionisation  of  Air  and  Other  Gases.  Hans 
Geitel  ( Chem .  Centr.,  1906,  i,  1772  ;  from  Naturw.  Rundsch.,  21, 
221 — 225.  Compare  this  vol.,  ii,  329). — Pure  dry  air  has  the  greatest 
dispersive  power.  Whilst  the  dispersion  is  the  same  for  both  kinds  of 
electricity  in  flat  regions,  in  mountainous  districts  the  dispersion  of 
negative  electricity  is  far  greater  than  that  of  positive.  The  concen¬ 
tration  of  positive  ions  is  especially  great  at  the  summits  of  mountains. 
These  considerations  in  conjunction  with  the  phenomena  of  saturation 
currents  and  the  loss  of  conductivity  caused  by  a  weak  electric  field 
appear  to  indicate  that  ordinary  or  normal  air  is  ionised  to  a  certain 
extent.  E.  W.  W. 

Conductivity  of  Air  in  Contact  with  Autoxidising  Sub¬ 
stances.  Willem  P.  Jorissen  and  Wilhelm  E.  Ringer  ( Ber .,  1906, 
39,  2090 — 2093.  Compare  Abstr.,  1905,  i,  354;  Schenck,  Mihr,  and 
Banthien,  this  vol.,  ii,  326). — The  ionising  effect  of  triethylphosphine, 
benzaldehyde,  turpentine,  and  phosphorus  on  air  was  determined  by 
noting  the  time  required  for  a  charged  rod,  connected  with  an  electro¬ 
meter  and  dipping  into  an  enclosed  volume  of  air,  to  alter  its  potential 
by  a  definite  amount.  In  the  presence  of  each  of  the  first  three 
substances,  the  conductivity  of  the  air  is  diminished,  but  in  the 
presence  of  phosphorus  it  increases  to  four  times  the  normal  value. 

C.  S. 

Introduction  of  the  Conception  of  the  Solubility  of  Metal 
Ions  with  Electromotive  Equilibrium.  Andreas  Smits  ( Proc .  K. 
Akad.  Wetensch .  Amsterdam,  1906,  9,  2 — 9). — A  bar  of  metal,  for 
instance,  zinc,  in  a  solution  of  a  salt  of  the  metal  sends  into  the 
solution  exclusively  ions  with  a  positive  charge,  causing  the  surrounding 
solution  to  become  electro-positive  and  the  zinc  itself  electro-negative, 
and  forming  the  so-called  electric  double  layer.  It  is  possible  theo¬ 
retically  to  give  such  a  concentration  to  the  metal  ions  in  a  solution 
that  on  immersing  the  corresponding  metal  in  it,  neither  the  metal 
nor  the  solution  becomes  electrically  charged.  To  calculate  the 
solubility  of  the  ions  =  K,  the  expression 

A0  =  0-0578/?;.logA  (55-5®  + 1) 

is  used,  A0  denoting  the  electrode  potential  and  v  the  valency  of  the 
metal. 

The  values  of  K  are  given  for  a  number  of  metals,  with  potassium, 
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sodium,  barium,  calcium,  magnesium,  aluminium,  zinc,  iron,  <fec.  K 
is  greater  than  1,  indicating  that  even  in  the  most  concentrated 
solutions  of  the  corresponding  salts  the  metal  ions  will  not  have 
reached  their  concentration  of  saturation.  In  the  case  of  copper, 
where  K  has  the  value  10  ~'23,  the  concentration  of  the  copper  ions  is 
greater  than  that  of  saturation,  and  copper  ions  will  be  deposited  on  a 
copper  bar  when  it  is  immerged,  in  consequence  of  which  the  bar 
becomes  charged  with  positive  and  the  solution  with  negative 
electricity.  E.  F.  A. 


Hydration  of  the  Ions.  I.  Gustav  Buchbock  (Zeit.  physical. 
Chem.,  1906,  65,  563 — 588). — An  attempt  to  determine  the  extent  to 
which  the  ions  of  electrolytes  are  hydrated  is  made  on  the  lines 
adopted  by  FTernst  and  his  pupils  (Abstr.,  1901,  ii,  12,  13).  A  solution 
of  hydrochloric  acid  containing  a  non-electrolyte  (mannitol  or 
resorcinol)  is  electrolysed,  and  investigation  shows  whether  during 
electrolysis  a  displacement  of  the  water  relatively  to  the  non-electro¬ 
lyte  takes  place.  For  this  purpose,  the  author  has  determined  the 
transport  numbers  of  the  hydrogen  and  chlorine  ions  in  a  specially 
devised  apparatus  with  a  platinum  cathode  and  a  silver  anode.  In 
this  arrangement,  the  processes  going  on  at  the  electrodes  result  in  a 
dilution  of  the  solution,  and  the  electrodes  are,  therefore,  placed  at  the 
top  of  each  limb  of  the  U-shaped  apparatus.  Into  the  upper  part  of 
each  limb  there  is  ground  a  short  piece  of  glass  tube,  whilst  the  limb 
itself  is  widened  out  at  the  top.  Into  the  annular  cup  space  so  formed 
the  electrodes  are  placed.  The  anode  and  cathode  compartments  can 
be  shut  off  by  taps,  and  the  U-tube  itself  consists  of  two  halves  united 
by  a  ground  joint. 

The  mannitol  in  the  solutions  was  accurately  estimated  by  precipi¬ 
tating  the  hydrochloric  acid  with  silver  carbonate,  removing  any 
dissolved  silver  with  hydrogen  sulphide,  and  then  evaporating  to 
dryness.  To  estimate  the  resorcinol  in  the  hydrochloric  acid  solutions, 
salt  was  added  and  repeated  extractions  with  ether  were  made. 
From  the  ethereal  solution,  the  resorcinol  was  obtained  by  passing  a 
current  of  air  through  the  gently  warmed  solution,  and  finally  a 
current  of  dry  hydrogen  at  139°. 

The  experiments  show  that  water  does  indeed  move  with  the  ions, 
and  it  was  found  that  the  relative  hydration  of  the  two  ions  varies 
with  the  concentration  of  the  added  non-electrolyte  and  with  the 
concentration  of  the  hydrochloric  acid.  It  is  curious  that  the  ratio 
xjy  (where  x  and  y  are  the  numbers  of  water  molecules  associated  with 
H’  and  Cl'  respectively)  is  diminished  by  mannitol  and  increased  by 
resorcinol,  but  extrapolation  leads  in  both  cases  to  the  same  value  of 
the  ratio  for  a  solution  which  is  infinitely  dilute  with  respect  to  the  non¬ 
electrolyte.  Probably  the  molecules  of  mannitol  and  resorcinol  are 
capable,  like  the  water  molecules,  only  to  a  very  much  smaller  extent, 
of  associating  themselves  with  the  moving  ions.  The  value  of  the 
ratio  xjy  diminishes  with  falling  concentration  of  the  hydrochloric 
acid,  and  it  is  probable  that  for  an  infinitely  dilute  solution  ?/  =  4,  if  it 
is  assumed  that  x  =  1 .  J.  C.  P. 
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Electrochemical  Equivalent  of  Silver.  K.  E.  Guthe  (Atm. 
Physik,  1906,  [iv],  20,  429 — 432). — From  the  author’s  latest  work  it 
follows  that  the  electrochemical  equivalent  of  silver  is  I’ll 773  mg.  per 
coulomb  for  the  porous  cell  coulometer  and  I'll 815  mg.  per  coulomb 
for  the  filter  paper  coulometer.  J.  C.  P. 

Magnetic  Properties  of  Compounds  of  Boron  and  Man¬ 
ganese.  Armand  Binet  du  Jassoneix  ( Gompt .  rend.,  1906,  142, 
1336 — 1338). — The  author  has  examined  the  magnetic  properties  of 
the  compounds  of  boron  and  manganese  obtained  by  reducing  the 
oxides  of  manganese  by  means  of  boron  in  an  electric  furnace  (Abstr., 
1  905,  ii,  90).  Owing  to  the  difficulty  of  fusing  the  compounds  without 
oxidation,  they  were  finely  powdered  and  sifted,  and  the  effects  of 
introducing  a  tube  containing  equal  weights  of  the  powder  into  a 
magnetic  coil  were  measured  ;  the  results  show  that  of  the  two 
compounds,  MnB  and  MnB2,  the  first  only  has  magnetic  properties, 
and  the  magnetic  properties  of  other  mixtures  of  boron  and  manganese 
are  due  to  the  presence  of  this  compound.  M.  A.  W. 

Condition  of  Benzene  Derivatives  as  Deduced  from  the 
Magnetic  Rotation.  Hugo  Kauffmann  (Zeit.  physikal.  Chem .,  1906, 
55,  547 — 562.  Compare  Abstr.,  1901,  i,  318). — The  author’s  earlier 
work  has  led  him  to  the  view  that  the  condition  of  a  benzene  deriv¬ 
ative  may  vary.  Among  the  various  conditions  possible  is  one  which 
the  author  calls  the  D  condition,  because  it  is  best  interpreted  by 
Dewar’s  benzene  formula.  In  this  condition  a  benzene  derivative 
exhibits  the  following  characteristics  :  (1)  maximum  reactivity,  (2) 
maximum  tendency  to  pass  by  oxidation  into  substances  of  a  quinone- 
like  nature,  (3)  maximum  power  to  show  violet  luminescence,  rendered 
evident  by  Tesla  rays  in  the  case  of  the  vapour,  (4)  maximum 
abnormality  in  the  magnetic  rotation.  By  way  of  further  characteris¬ 
ing  this  D  condition,  it  is  shown  in  the  present  paper  that  certain 
compounds  exhibiting  violet  fluorescence  give  abnormally  high  values 
of  the  magnetic  molecular  rotation.  Introduction  of  the  carbethoxy- 
or  methoxy-group  into  the  nucleus  of  a  substance  which  is  in  the  D 
condition  renders  that  condition  still  more  marked.  The  presence  of 
an  ethylene  linking  has  the  same  effect  in  the  case  of  styrene  deriv¬ 
atives,  but  the  opposite  effect  in  the  case  of  stilbene  derivatives.  In 
accordance  with  previous  observations,  colour  and  the  D  condition  are 
opposed  to  each  other  ;  the  abnormality  in  the  magnetic  molecular 
rotation  is  much  smaller  for  coloured  compounds.  The  further  the 
nucleus  of  a  benzene  derivative  is  removed  from  the  D  condition,  the 
more  likely  is  it  that  the  introduction  of  auxochromes  will  affect  it  in 
the  direction  of  the  D  condition  ;  if,  on  the  other  hand,  the  benzene 
derivative  is  already  markedly  in  the  D  condition,  as  in  the  case  of 
stilbene,  the  introduction  of  auxochromes  may  have  the  contrary 
effect. 

Abnormality  in  magnetic  rotation  is  considered  to  be  of  as  great 
importance  in  the  characterisation  of  benzene  derivatives  as  con¬ 
ductivity  is  in  the  case  of  electrolytes.  J.  C.  P. 
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Simple  Sensitive  Thermometer  for  Low  Temperatures. 

Alfred  Stock  and  Carl  Nielsen  ( Ber .,  1906,  39,  2066 — 2069). — 
Temperatures  between  -183°  and  —200°  can  be  easily  and  rapidly 
determined  to  within  0'0l°  by  means  of  the  apparatus  described  and 
sketched  in  the  paper.  The  principle  of  the  method  is  the  measure¬ 
ment  of  the  vapour  pressure  of  liquid  oxygen ;  the  relation  between 
the  vapour  pressure  of  liquid  oxygen  and  the  temperature  is  ascertained 
from  a  curve  drawn  from  the  mean  of  the  results  of  various  workers. 

C.  S. 

Regulator  for  Alternate  Heating  and  Cooling.  Antoine 
Yilliers  ( Ann .  Chim.  anal.,  1906,  11,  177 — 180).— This  is  a  variety 
of  thermostat  regulator  in  which  the  gas  supply  is  delivered  at  the 
bottom  of  a  glass  tube,  A,  from  which  it  reaches  the  burner  by  two 
passages,  (1)  through  a  hole  higher  up  the  side  of  the  tube  A, 
(2)  through  a  siphon  tube  B,  starting  from  near  the  bottom  of  A. 
As  the  liquid  in  the  reservoir  of  the  regulator  expands,  the  mercury  is 
pushed  before  it  and  first  closes  the  end  of  B,  then  gradually  rises  in 
B,  ultimately  overflowing  into  A  and  closing  the  end  of  the  gas 
delivery  tube.  The  bath  now  commences  to  cool,  the  mercury  falls, 
and  presently  the  siphon  tube  empties  itself,  so  that  the  gas  again 
reaches  the  burner  by  both  passages.  The  net  result  is  that  the 
temperature  of  the  bath  rises  and  falls  alternately  between  two  limits. 

J.  C.  P. 

Periodic  Interrupter.  Antoine  Yilliers  (Ann.  Chim.  anal., 
1906,  11,  181). — When  it  is  desired  to  heat  a  liquid  at  intervals,  it 
may  be  put  in  the  reservoir  of  the  regulator  described  in  the  previous 
abstract.  The  reservoir  may  be  made  of  glass  and  heated  in  a  bath, 
or  of  copper  and  heated  directly.  J.  C.  P. 

Specific  Heat  of  Chromium,  Sulphur,  Silicon,  and  some  Salts 
between  -  188°  and  the  Ordinary  Temperature.  Carl  Forch 
and  Paul  Nordmeyer  (Ann.  Physilc,  1906,  [iv],  20,  423 — 428). — 
The  method  used  in  determining  the  specific  heat  was  similar  to  that 
employed  recently  by  Dewar,  and  consisted  in  introducing  the  substance 
into  a  weighed  quantity  of  liquid  air  and  finding  the  consequent  loss 
of  weight.  The  salts  taken  were  the  sulphates  of  copper,  iron, 
potassium,  and  ammonium,  the  nitrates  of  sodium  and  ammonium, 
mercurous  and  mercuric  chlorides,  potassium  oxalate,  and  db tartaric 
acid.  In  these  cases  it  was  found  that  the  greater  the  specific  heat, 
the  more  marked  was  its  decrease  with  falling  temperature.  The 
elements  named  in  the  title  also  exhibit  a  decrease  in  their  specific 
heat  as  the  temperature  falls.  The  behaviour  of  silicon  at  low  and 
medium  temperatures  as  regards  variation  of  specific  heat  is  some¬ 
what  similar  to  that  of  carbon  and  boron  at  high  temperatures. 

J.  C.  P. 

Solidification  of  Inorganic  Salts  and  Salt  Mixtures.  I. 
Solidification  of  Pure  Salts  and  the  Accompanying  Thermal 
Effects.  Wilhelm  Plato  (Zeit.  physikal.  Chem.,  1906,  55,  721 — 737. 
Compare  Ruff  and  Plato,  Abstr.,  1903,  ii,  588). — A  crucible  containing 
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a  pure  fused  salt  is  placed  in  an  electric  oven,  which  is  allowed  to  cool 
regularly  by  altering  gradually  and  regularly  the  current  which  heats 
the  oven.  From  the  cooling  curve  observed  for  the  salt  under  these 
conditions,  it  is  possible  to  deduce  the  latent  heat  of  fusion  and  the 
specific  heat  of  the  salt,  provided  these  constants  may  be  assumed  as 
known  for  another  salt,  the  cooling  curve  for  which  must  be  determined 
under  the  same  conditions.  The  values  thus  obtained  for  the  latent 
heat  of  fusion  and  the  specific  heat  agree  well  with  those  determined 
directly.  J.  C.  P. 

Determination  of  High  Temperatures  by  means  of  Chemical 
Equilibrium  and  the  Laws  of  Thermodynamics.  H.  von 
Wartenberg  ( Chem .  Centr.,  1906,  i,  1727 ;  from  Ber.  Deut.  phys.  Ges., 
4,  97 — 103). — If  the  conditions  of  a  chemical  equilibrium  are  known 
exactly  for  a  certain  temperature,  the  heat  of  reaction  q  and  its 
temperature-coefficients,  then  the  formula  dfdlog.kT—qjRT2  may  be 
applied  to  the  estimation  of  temperatures.  The  dissociation  of  water 
has  been  investigated  between  1 400°  and  2300°.  The  lower  tempera¬ 
tures  were  determined  by  thermoelectric  methods ;  at  higher  tempera¬ 
tures,  a  Wanner  pyrometer  was  used.  The  dissociation  was  determined 
by  Lowenstein’s  method  by  means  of  iridium;  1T8  and  1'77  per  cent, 
were  dissociated  at  2155°  and  2257°,  absolute  temperatures  respectively, 
llolborn’s  determinations  of  specific  heat  were  used.  The  calculated 
and  observed  temperatures  showed  a  maximum  difference  of  1'5  per 
cent,  at  1400°  absolute.  At  2000°,  a  rise  of  temperature  of  1°  affected 
the  dissociation  by  Off  per  cent.,  whilst  the  air  thermometer  showed  a 
difference  of  only  0‘05  per  cent.  The  differences  between  the  calculated 
and  observed  values  are  mostly  in  one  direction,  probably  because 
Holborn’s  determinations  of  the  specific  heats  were  too  low ;  Laugen 
found  much  higher  values,  and  by  assuming  intermediate  values  a 
much  closer  agreement  may  be  obtained.  E.  W.  W. 

Relation  of  Heat  of  Vaporisation  to  Boiling  Point.  Eugene  C. 
Bingham  (./.  Amer.  Chem.  Boc.,  1906,  28,  723 — 731). — The  heats 
of  vaporisation  of  a  large  number  of  substances  have  been  calculated 
by  means  of  Nernst’s  formula,  A/(l  - p/ir)  =  R(2\TJ Tx  -  B2)l°g.(p1/p2), 
where  R  is  the  gas  constant,  7r  the  critical  pressure,  and  p,  pY,  p2  are 
the  vapour  pressures  at  the  temperatures  T,  Tv  respectively,  and 
where  2\  and  T2  are  taken  so  near  together  that  the  arithmetical  and 
geometrical  means  are  practically  identical.  The  results  thus  obtained 
agree  well  with  the  observed  values. 

It  is  shown  that  the  values  of  Trouton’s  constant  increase  regularly 
and  in  accordance  with  the  equation  X'jT0—  17  +  001  IT7.  For  asso¬ 
ciated  compounds,  the  values  of  \'/T0  are  considerably  larger  than  the 
normal  value  17  +  0’0117T,  and  the  difference  between  these  two 
quantities  is  considered  to  be  a  measure  of  the  association.  E.  G. 

Researches  on  Vapour  Pressure.  Hanns  von  Juptner  (Zeit. 
physikal.  Chem.,  1906,  55,  738 — 752.  Compare  Guye  and  Mallet, 
Abstr.,  1902,  ii,  243). — Vant  Hoff’s  empirical  formula  log.7r=/(l  -  1/0), 
in  which  7 r  and  0  are  corresponding  pressure  and  temperature,  and/ is 
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a  constant,  is  shown  to  be  closely  connected  with  the  Clapeyron- 
Clausius  equation  and  with  Trouton’s  formula. 

The  value  of  f,  as  a  matter  of  fact,  varies  with  the  substance 
investigated  and  with  the  temperature.  With  rising  temperature,  the 
value  of  f  for  a  particular  substance  first  falls,  then  reaches  a 
minimum,  and  subsequently  rises  again.  This  minimum  value  of  /, 
and  the  temperature  0  for  which  it  is  observed,  vary  from  substance 
to  substance.  In  the  first  period,  the  falling  off  of  f  with  the 
temperature  may  be  represented  by  a  straight  line ;  in  the  second 
period,  the  increase  of  f  with  temperature  may  be  represented  by 
the  arc  of  a  circle.  The  /-curves  for  t  he  monatomic  elements  mercury, 
argon,  and  xenon  are  almost  coincident.  J.  C.  P. 

The  van’t  HofF-Raoult  Formula.  Wilder  D.  Bancroft  (,/. 
Physical  Chem.,  1906,  10,  319 — 329). — It  was  explicitly  pointed  out  by 
van’t  Hoff  that  the  relation  PV  =  RT  can  only  hold  in  a  solution  if 
the  heat  of  dilution  is  zero  ;  this,  however,  is  seldom  the  case.  Trevor 
has  deduced  for  any  fixed  concentration  the  expression  PV=Q  + 
Td(PV)!dT ,  where  Q  is  the  heat  of  dilution — positive  if  heat  is  developed 
on  dilution  and  given  by  the  expression  G.dQjdC,  where  G  is  the 
number  of  molecules  of  solvent  per  molecule  of  solute.  If  Q  is  con¬ 
stant,  then  PV=RT+  A  ;  if  Q  =  A  -  BT,  then  PV  =  RT  +  A  +  BT\ogT, 
and  other  expressions  could  be  deduced  on  the  assumption  that  Q  stands 
for  other  functions  of  the  temperature.  It  is  clear,  however,  that 
where  Q  is  great  the  osmotic  pressure  will  be  high  and  apparent 
molecular  weight  will  be  low.  This  is  seen  to  be  the  case  for  solutions 
of  sodium  in  mercury,  sulphuric  acid  in  water,  and  other  cases,  whilst 
further  for  the  two  named  the  corrected  values  approximate  to  the 
normal.  It  is  shown,  however,  that  the  abnormal  results  found  for 
sodium  chloride  cannot  be  due  to  the  heat  of  dilution.  Whilst  the 
effect  of  the  heat  of  dilution  does  not  affect  solutions  at  infinite  dilu¬ 
tion,  yet  all  determinations  in  finite  solution  must  be  in  error  to  an 
extent  varying  from  a  fraction  of  a  per  cent,  to  several  hundred  per 
cent.  L.  M.  J. 


Vapour  Pressure  and  Chemical  Composition.  Eugene  C. 
Bingham  (J.  Amer.  Ghent.  Soc.,  1906,  28,  717 — 723). — The  vapour 
pressure  curve  can  be  calculated  by  means  of  an  equation  of  the  form 

pj 7r  —  f  (T/t),  where  ir  and  r  represent  the  critical  pressure  and  critical 


temperature  respectively. 


For  the  function 


Nernst  has  given 


the  following  expression  : 

log^/p  =  1  •751ogr/2,+  o.'[{(t/T)  -  1}  -  l/2-36{l  -  (T/r)}], 
where  a'  is  a  constant  varying  with  the  nature  of  the  substance.  A 
table  is  given  of  the  values  of  a  and  Ma  (where  M  is  the  molecular 
weight)  for  a  large  number  of  substances  as  calculated  from  their  boil¬ 
ing  points  under  atmospheric  pressure  and  their  critical  data.  It  is 
found  that  the  value  of  a!  increases  regularly  in  proportion  to  the 
complexity  of  the  molecule,  being  smallest  for  hydrogen  and  greatest 
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for  the  associated  alcohols  of  high  molecular  weight.  It  is  shown  that 
these  values  may  be  represented  by  an  equation 
i/a'  =  42£+  l-9m  +  41w+  ... 

where  l ,  m,  and  n...  are  the  number  of  atoms  of  the  elements  carbon, 
hydrogen,  oxygen...  respectively  in  the  molecule.  E.  G. 

Applicability  of  Raoult’s  Laws  to  Molecular  Weight  De¬ 
terminations  in  Mixed  Solvents  and  in  Simple  Solvents  the 
Vapours  of  which  Dissociates.  Gilbert  N.  Lewis  (J.  Amer.  Chem. 
Soc.,  1906,  28,  766 — 770). — It  is  shown  from  theoretical  considerations 
that  Raoult’s  law  for  the  lowering  of  the  vapour  pressure  is  applicable 
to  an  ideal  dilute  solution  in  any  constant  boiling  mixture  the  vapour 
of  which  obeys  the  gas  laws,  and  that  the  law  for  the  elevation  of  the 
boiling  point  is  applicable  to  an  ideal  solution  in  any  constant  boiling 
mixture  whatever.  E.  G. 

Molecular  Aggregation  of  Liquefied  Gases.  Matthew  A. 
Hunter  ( J .  Physical  Chem.,  1906,  10,  330—360). — The  lowering  of 
the  vapour  pressure  of  a  solvent  is  given  by  the  expression  ( p  —  px)jpx  = 
njN,  where  p,  px  are  vapour  pressures  of  solvent  and  solution,  and 
n,  N  the  number  of  molecules  of  solute  and  solvent.  The  author  has 
conducted  experiments  on  this  subject  with  liquefied  gases  at  low 
temperatures  obtained  by  the  use  of  liquid  air.  Diagrams  and  full 
description  of  apparatus  are  given.  The  only  compounds  which  were 
found  to  dissolve  readily  and  form  homogeneous  mixtures  with  liquid 
oxygen  were  ethane  and  ethylene.  The  former  gave  values  for  the 
lowering  of  the  vapour  pressure  which  were  in  accord  with  the  cal¬ 
culated  values,  but  with  ethylene  the  experimental  values  were  about 
three  times  too  great,  indicating  therefore  dissociation  of  the  ethylene 
or  association  of  the  oxygen.  In  solutions  in  methane,  ethylene  gave 
normal  results,  but  ethane  gave  values  indicating  dissociation  or 
association  of  solvent.  The  gases  carbon  dioxide,  hydrogen  sulphide, 
acetylene,  nitrous  oxide,  nitric  oxide,  hydrogen  phosphide,  and  sulphur 
dioxide  were  found  not  to  be  soluble  in  either  solvent  to  the  extent  of 
1  per  cent.  In  the  course  of  the  experiments,  the  vapour  pressures  at 
low  temperatures  were  obtained  for  methane,  ethylene,  nitrous  oxide, 
and  acetylene,  and  the  results  are  given.  Experiments  on  solutions 
of  ozone  in  oxygen  were  also  undertaken,  but  it  was  found  that  the 
solutions  give  a  constant  boiling  mixture  of  minimum  boiling  point  at 
between  4  and  5  per  cent,  of  ozone,  and  the  molecular  complexity  of 
ozone  could  therefore  not  be  found.  An  attempt  to  dissolve  ozone  in 
liquid  nitrogen  was  also  made,  but  when  the  last  traces  of  oxygen  were 
removed  the  ozone  exploded  with  such  violence  that,  as  the  author 
states,  “  no  trace  indeed  of  the  platinum  thermometer  was  to  be 
found.”  L.  M.  J. 

Formation  of  Endothermic  Compounds  at  High  Tempera¬ 
tures.  Marcellin  Berthelot  ( Compt .  rend.,  1906,  142,  1451 — 1458). 
— The  thermodynamic  deduction  that  endothermic  compounds  should 
be  formed  at  high  temperatures  is  discussed.  The  author  considers 
that  the  facts  which  are  usually  cited  in  support  of  this  deduction  are 
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not  inconsistent  with  the  general  thermochemical  rule  which  is  in 
agreement  with  the  great  majority  of  chemical  changes  taking  place 
at  the  ordinary  temperature.  A  distinction  should  be  drawn  between 
truly  endothermic  compounds  which  are  decomposed  into  their  com¬ 
ponent  elements  in  their  usual  physical  state  of  aggregation  with  develop¬ 
ment  of  heat  and  those  which  are  formed  at  high  temperatures  from 
their  elements  with  development  of  heat.  The  variation  of  the  sign  of 
the  heat  change  with  the  temperature  is  frequently  determined  by 
purely  physical  changes  or  polymerisation  phenomena.  The  forma¬ 
tion  of  ozone,  nitrous  oxide,  nitric  oxide,  and  of  hydrogen  peroxide 
from  water  and  oxygen  are  changes  which  are  only  apparently  endo¬ 
thermic.  In  the  author’s  opinion  there  is  no  known  example  of  the 
formation  of  an  endothermic  compound  as  the  result  of  a  rise  of 
temperature  pure  and  simple ;  other  energy  changes  of  chemical  and 
electrical  nature  are  always  involved.  II.  M.  D. 

Heat  of  Formation  of  Carbonylferrocyanic  Acid.  Joseph  A. 
Muller  ( Compt .  rend.,  1906,  142,  1516 — 1517). — The  measure¬ 
ment  of  the  heat  of  combustion  of  carbonylferrocyanic  acid, 

H3FeC0(CN)5,H20, 

in  the  calorimetric  bomb  gave  as  mean  of  seven  determinations 
809,800  cals,  at  constant  volume.  The  products  formed  are  nitrogen, 
carbon  dioxide,  water,  and  ferric  oxide.  The  calculated  heat  of  forma¬ 
tion  of  the  acid,  H3FeCO(CN)5,  leaving  out  of  account  the  heat  of 
hydration,  is  -  48,600  cals.  The  acid  is  therefore  much  less  endo¬ 
thermic  than  ferrocyanic  acid  (heat  of  formation  =  -  122,000  cals.), 
and  this  is  attributed  to  the  substitution  of  the  exothermic  group  CO 
for  the  endothermic  group  HCN.  H.  M.  D. 

Relation  of  Absorption  to  Surface  Tension.  A.  Christoff 
(Zeit.  physikal.  Chem.,  1906,  55,  622 — 634.  Compare  Abstr.,  1905,  ii, 
806). — The  author  has  determined  the  absorption  coefficient  for 
hydrogen,  nitrogen,  oxygen,  methane,  and  carbon  monoxide  in  95 ’6 
per  cent,  sulphuric  acid,  and  finds  the  values  0’0102,  0-01555,  0’02945, 
0-03072,  and  0-02164  respectively.  These  values  are  not  very  different 
from  those  obtained  when  water  is  taken  as  solvent,  except  in  the 
case  of  hydrogen  (absorption  coefficient  in  water  =  0-0 193). 

The  solubilities  of  hydrogen,  nitrogen,  oxygen,  methane,  carbon 
monoxide,  and  carbon  dioxide  in  61-62  per  cent,  and  in  35'82  per  cent, 
sulphuric  acid  have  also  been  determined,  and  the  curves  in  which 
solubility  is  plotted  against  percentage  of  sulphuric  acid  all  exhibit 
distinct  minima,  whilst  the  curve  in  which  surface  tension  is  plotted 
against  percentage  of  sulphuric  acid  exhibits  a  distinct  maximum 
(compare  Whatmough,  Abstr.,  1902,  ii,  127 ;  Skirrow,  ibid.,  ii,  600). 
The  lowering  of  solubility  in  the  H20 — H2S04  mixtures  is  less  marked 
for  carbon  dioxide  than  for  the  other  gases,  the  solubilities  of  which 
are  affected  to  about  the  same  extent. 

If  the  following  liquids,  water,  aniline,  nitrobenzene,  benzene,  toluene, 
acetic  acid,  chloroform,  alcohol,  and  acetone,  are  arranged  in  the 
descending  order  of  magnitude  of  their  surface  tension,  they  are  in  the 
ascending  order  of  magnitude  of  their  power  to  absorb  carbon  monoxide. 
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The  product  of  surface  tension  and  absorption  coefficient  is  of  the  same 
order  of  magnitude  for  liquids  of  the  most  different  character. 

J.  C.  P. 

Osmotic  Pressure  of  Solutions  of  Non-electrolytes  in  con¬ 
nection  with  the  Deviations  from  the  Laws  of  Ideal  Gases. 

Johannes  J.  van  Laar  ( Proc .  K.  Akcid.  Wetensch.  Amsterdam,,  1906,  9, 
53 — 63.  Compare  Morse  and  Frazer,  Abstr.,  1905,  ii,  575). — In 
considering  osmotic  pressure  results,  the  molecular  volume  of  the 
solvent  in  the  solution  and  not  that  of  the  whole  solution  must  be 
taken  into  account.  The  author  demonstrates  that  it  is  no  longer 
possible  to  uphold  the  conception  of  osmotic  pressure  as  due  to  the 
pressure  of  the  molecules  of  the  dissolved  substance  acting  as  a  gas 
pressure. 

The  molecules  of  dissolved  substance  reduce  the  water  to  another 
state  of  concentration  (less  concentrated,  owing  to  the  breaking  down 
of  associated  molecules),  with  the  result  that  pure  (partly  associated) 
water  of  concentration  1  will  move  towards  the  water  in  the  solution 
of  concentration  1  -  x  in  consequence  of  the  impulse  of  diffusion. 

A  current  of  which  the  equivalent  of  pressure  =  R TjV  [  -log(l  “*)]» 
where  V  is  the  molecular  volume  of  the  solvent,  arises  therefore  in 
the  neighbourhood  of  the  semi-permeable  membrane,  and  this  current 
can  only  be  checked  by  a  counterpressure  on  the  solution  of  equal 
value  :  this  is  the  so-called  osmotic  pressure. 

The  impulse  of  diffusion  might  equally  well  be  checked  by  cooling 
the  solution,  when  the  term  “osmotic  temperature”  might  be 
employed.  E.  F.  A. 

Osmotic  Pressure  of  Colloidal  Ferric  Hydroxychloride. 
G.  Malfitano  ( Covipt .  rend.,  1906,  142,  1418 — 1421.  Compare  Abstr., 
1905,  ii,  459  ;  1906,  ii,  33,  450  ;  Duclaux,  Abstr.,  1905,  ii,  511). — 
When  a  colloidal  solution  of  ferric  hydroxychloride,  obtained  by 
heating  at  115 — 120oa0'5  percent,  solution  of  ferric  chloride  for  fifteen 
minutes,  is  filtered  through  a  collodion  membrane  under  a  pressure  of 
1  ’5  m.  of  water,  the  filtrate  consists  of  a  l/1000iF  solution  of  hydrogen 
chloride  and  the  residue  contains  18  and  P7  per  cent,  of  iron  and  hydro¬ 
gen  chloride  respectively  ;  if  10  c.c.  of  this  concentrated  colloid  is  placed 
in  a  collodion  sac  and  immersed  in  the  filtrate,  it  absorbs  the  liquid  until 
its  volume  is  increased  to  49  c.c.,  but  no  change  in  volume  occurs  if 
the  colloid  is  previously  diluted  with  the  filtrate  to  the  same  extent. 
The  pressure  or  the  force  of  expansion  of  concentrated  colloidal 
solutions  separated  by  a  semi-permeable  membrane  from  the  filtrate  is 
not  a  function  of  the  mobility  of  the  granules,  but  is  limited,  and 
seems  to  depend  on  the  quantities  of  the  electrolyte  retained  by  the 
granules  and  free  in  the  filtrate.  M.  A.  W. 

General  Equations  of  the  Theory  of  Solutions.  Joseth  E. 
Trevor  ( J .  Physical  Chem.,  1906,  10,  392 — 412). — A  mathematical 
paper,  in  which  are  deduced  on  the  basis  of  thermodynamics  the 
general  equations  of  solutions,  especially  the  case  in  which  one  com¬ 
ponent  is  not  volatile.  The  treatment  is  clear  and  comparatively  simple. 

DM.  j. 
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Influence  of  One  Substance  on  the  Solubility  of  Another. 

Max  Levin  (Zeit.  physikal.  Chem.,  1906,  55,  513 — 536). — The  paper 
begins  with  a  critical  review  of  work  already  done  on  this  subject,  and 
this  review  shows  that  in  general  non-electrolytes  have  no  appreciable 
influence  on  the  solubility  of  other  substances. 

The  author  has  himself  studied  the  effect  of  sodium  chloride,  nitrate, 
and  sulphate,  lithium  chloride  and  sulphate,  ammonium  chloride, 
sucrose,  and  dextrose  on  the  solubility  of  picric  acid.  All  the  salts 
mentioned  increase  the  solubility  of  picric  acid,  and  the  extent  of  the 
increase  may  be  approximately  calculated  by  Noyes’  method  (Abstr., 
1899,  ii,  9).  The  relative  magnitude  of  the  influence  of  sulphate, 
chloride,  and  nitrate  on  the  solubility  of  picric  acid  is  pretty  much 
the  same  as  that  of  their  influence  on  the  solubility  of  non-electro¬ 
lytes.  The  order  of  the  different  cations,  however,  arranged  according 
to  the  magnitude  of  their  influence  on  the  solubility  of  picric  acid,  is 
somewhat  different  from  what  has  usually  been  found,  for  the  lithium 
salts  have  the  greatest  effect,  and  the  difference  between  the  sodium 
and  ammonium  salts  is  not  great.  The  effect  due  to  these  salts  is 
greater  than  that  observed  when  an  electrolyte  and  a  non-electrolyte 
are  concerned,  so  that  a  special  influence  must  be  attributed  to  the  ions. 
The  effect  of  sucrose  and  dextrose  on  the  solubility  of  picric  acid  is 
not  appreciable. 

The  author  argues  that  the  phenomena  in  question  cannot  be  inter¬ 
preted  by  reference  to  the  theory  of  internal  pressure,  or  to  hydra¬ 
tion  in  solution,  or  to  the  formation  of  complexes.  The  cause  must  be 
some  interaction  of  the  dissolved  substances,  and  as  non-electrolytes 
have  practically  no  influence  on  the  solubility  of  other  non-electrolytes 
the  interaction  must  be  one  in  which  the  ions  are  concerned  primarily. 
Further  discussion  leads  to  the  conclusion  that  electrolytes  cannot  follow 
the  mass  action  law  at  concentrations  at  which  they  have  an  influence 
on  the  solubility  of  other  substances.  The  limiting  concentration 
above  which  strong  electrolytes  affect  the  solubility  of  other  substances 
and  below  which  they  may  be  expected  to  follow  the  mass  action  law  is 
probably  about  0-05A.  J.  C.  P. 

Organic  Solvent  and  Ionising  Media.  V.  Solvent  Power. 

Paul  Walden  {Zeit.  physikal.  Chem.,  1906,  55,  683 — 720.  Compare 
Abstr.,  1904,  ii,  227 ;  this  vol.,  ii,  149,  335,  336). — The  question  why  a 
substance  should  be  soluble  in  one  liquid  and  not  in  another  has 
received  different  answers ;  the  author  gives  a  resume  of  these  and 
discusses  the  various  factors  which  bear  on  the  relation  of  solvent  and 
solute,  such  as  polymerisation  of  the  solvent  molecules,  dissociative 
power,  and  association  of  solvent  and  solute  molecules.  It  is  to  be 
expected  that  for  a  given  electrolyte  as  solute  in  different  organic 
solvents  the  solubility  will  increase  as  the  dissociative  power  of  the 
solvent  and  the  tendency  to  association  increase. 

To  throw  light  on  these  relationships,  the  author  has  determined  the 
solubility  of  tetraethylammonium  chloride,  bromide  and  iodide,  tetra- 
methylammonium  chloride,  bromide  and  iodide,  tetrapropylammonium 
iodide,  and  several  halides  of  the  alkali  metals  in  a  large  number  of 
organic  solvents  at  0°  and  25°.  As  regards  the  solubility  of  tetra- 
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ethylammonium  iodide  in  twenty-three  solvents,  it  appears  that  the 
temperature-coefficient  is  positive  in  all  cases,  and  is  greatest  for  the 
solvents  containing  the  -OH  group.  The  greater  the  tendency  to 
association  on  the  part  of  the  solvent,  the  greater  is  its  solvent  power. 
It  appears  also  that  a  liquid  with  high  dielectric  constant  has  a  greater 
solvent  power  than  a  liquid  with  low  dielectric  constant.  Another 
interesting  result  obtained  with  tetraethylammonium  iodide  is  that  at 
25°  its  solubility  in  a  number  of  ionising  solvents  is  such  that  the 
degree  of  dissociation  in  the  saturated  solutions  has  in  each  case  about 
the  same  value,  0’48. 

A  comparison  of  the  solubilities  of  tetramethylammonium  iodide  and 
tetrapropylammonium  iodide  with  that  of  tetraethylammonium  iodide 
in  a  number  of  solvents  shows  that  the  more  complex  the  alkyl  group 
n  the  cation  the  greater  is  the  solubility  in  the  various  solvents. 
Further,  for  solvents  belonging  to  the  same  homologous  series,  the 
solvent  power  diminishes  as  the  series  is  ascended. 

The  solubilities  of  lithium,  sodium,  potassium,  and  rubidium  iodides 
in  furfuraldehyde  have  been  determined,  and  are  found  to  diminish 
from  lithium  iodide  to  rubidium  iodide  in  the  order  given.  On  the 
other  hand,  when  potassium  chloride,  bromide,  and  iodide  are  taken 
with  the  same  solvent,  the  solubility  increases  with  the  molecular 
weight  of  the  salt.  The  solubility  of  potassium  iodide  in  numerous 
solvents  has  been  determined,  and  it  is  found  that  the  temperature-co- 
efficient  of  solubility  is  negative  except  with  the  solvents  water, 
ethylene  glycol,  methyl  and  ethyl  alcohols.  Investigation  shows  that 
some  of  the  other  alkali  iodides  have  a  negative  temperature-coefficient 
of  solubility  in  some  solvents.  J.  C.  P. 

Hydrolysis  of  Dichromates  and  Polymolybdates.  Julius  Sand 
(Ber.,  1906,39,  2038 — 2041). — The  value  of  K=  (H‘)2(Cr04")2/(Cr207"), 
the  equilibrium  constant  for  a  solution  of  pure  potassium  dichromate 
in  water,  has  been  determined  by  mixing  with  potassium  iodide  and 
iodate  and  determining  the  velocity  of  iodine  formation,  which  depends 
on  the  ionic  concentrations  of  H',  I',  and  I03'  (compare  Dushman, 
Abstr.,  1904,  ii,  718). 

If,  when  t  —  0,  Cr207"  =  A,  I03'  =  B,  and  I'  =  C,  then  (Cr.207")t  =  A  —  x, 
(I03')j  =  B  -  x(3,  and  (Cr04")t  =  2x,  since  3Cr207"  +  I03  +  51'  = 
6CrU4"  +  3I2. 

If  C  =  8A/3  and  B  —  A/3,  then  K'  =  1  jt,  1/3 A,  xz/(A  — x )3. 

At  25°  and  for  A  =  0-07283,  constant  values  of  K'  =  0'00627  have  been 
obtained.  J.  J.  S. 

Colloids.  Alfred  Lottermoser  ( Chem .  Ze.it.,  1906,  30,  664—665). 
— A  brief  account  of  some  of  the  more  important  characteristics  of 
colloidal  solutions.  P.  H. 

Supposed  Alteration  in  the  Total  Weight  of  Substances 
taking  part  in  a  Chemical  Reaction.  Hans  Landolt  (Zeit. 
physikal.  Chem.,  1906,  55,  589 — 621.  Compare  Abstr.,  1893,  ii,  452  ; 
Heydweiller,  Ann.  Physik,  1901,  5,  394;  Rayleigh,  Nature,  1901,  64, 
181  ;  Joly,  Trans.  Roy.  Dublin  Soc.,  1903,  8,  23  ;  Lo  Surdo,  Abstr., 
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1904,  ii,  720). — The  author  has  resumed  his  earlier  experiments  ( loc . 
cit.)  with  the  aid  of  a  new  and  very  accurate  balance.  The  maximum 
error  of  one  operation  is  set  down  as  0-03  mg.  ;  so  that  if  an  alteration 
of  weight  greater  than  this  amount  occurs  in  any  of  the  reactions 
investigated,  it  cannot  be  attributed  to  experimental  error.  Of  the 
various  chemical  reactions  and  processes  of  solution  investigated,  two 
are  accompanied  by  a  loss  of  weight  well  beyond  the  experimental 
error.  These  reactions  are:  (1)  Ag2S04  +  2FeS04  =  2Ag  +  Fe2(S04)3 
or  3AgN03  +  3FeS04  =  3Ag  +  Fe2(S04)3  +  Fe(N03)3,  the  loss  here 
varying  from  0068  mg.  to  0T99  mg.  in  nine  experiments ;  (2)  I1I03  + 
5HI  =  3I2  +  3H20,  the  loss  varying  from  0’047  mg.  to  0177  mg.  in  nine 
experiments.  Taking  into  account  also  the  other  reactions  in  which  a 
change  of  weight  under  or  only  slightly  exceeding  the  maximum 
experimental  error  was  observed,  it  is  noteworthy  that  in  only  twelve 
out  of  fifty-four  has  an  increase  of  weight  been  observed,  and  that 
increase  is  invariably  slight  (0‘002 — 0’019  mg.).  From  an  experiment 
in  which  an  aqueous  solution  of  cadmium  iodide  was  electrolysed  with 
alternating  current,  it  appears  that  there  is  no  connection  between  the 
loss  of  weight  and  the  appearance  or  disappearance  of  electrons.  In 
reference  to  the  two  cases  in  which  a  definite  loss  of  weight  was 
observed,  it  is  suggested  that  the  atoms  (like  those  of  radioactive 
elements)  lose  a  small  part  of  their  mass  in  the  reaction,  and  that  those 
detached  portions  may  escape  through  the  walls  of  the  containing 
vessel.  J.  C.  P. 

Variations  in  the  Affinity  Value  of  Single  Bonds.  Bernhard 
Flurschetm  ( Ber .,  1906,  39,  2015 — 2017.  Compare  Abstr.,  1903, 
i,  79  ;  1905,  i,  614).  — A  reply  to  Werner  (this  vol.,  i,  436),  and  a 
claim  for  priority  for  Claus  (Abstr.,  1881,  679).  G.  Y. 

Relative  Strengths  of  Acids.  Philip  Blackman  ( Chewi .  News , 
1906,  93,  284) — The  author  advances  a  mathematical  proof  of  the 
connection  which  exists  between  the  relative  strengths  of  acids  and 
their  molecular  conductivities.  P.  H. 

Heterogeneous  Equilibria :  Formation  of  Phosphonium 
Chloride,  Ammonium  Carbamate,  and  Ammonium  Hydrogen 
Sulphide.  E.  Briner  ( Covipt .  rend.,  1906,  142,  1416—1418). — By 
means  of  the  apparatus  already  described  (this  vol.,  ii,  424)  the  author 
has  determined  the  equilibrium  constant  K  and  the  dissociation 
pressure  tt  for  three  heterogeneous  systems  each  consisting  of  one  solid 
and  two  gaseous  phases. 

For  the  system  (HC1  +  PH3),  7t  =  5'4  and  K  =7  4  at  0°,  and  the  heat 
of  formation  q  is  16  cal.  In  the  system  (C02  +  2NH3)  (compare 
Horstmann,  Abstr.,  1876,  ii,  269  ;  1877,  i,  433;  Isambert,  Abstr., 
1882,  269),  the  melting  point  of  ammonium  carbamate,  152°,  is  a  triple 
point,  and  7r  =  2,2  and  K— 1*5  at  77’2°,  the  corresponding  values  at 
98'50  being  64  and  39'05  respectively,  whilst  at  152°  7r  =  63-3.  In 
the  system  (]NTI3  +  H2S)  (compare  Troost,  Abstr.,  1879,  880;  Isambert 
Abstr.,  1879,  880;  1883,  548),  in  the  presence  of  excess  of  hydrogen 
sulphide,  the  melting  point,  120°,  of  ammonium  hydrogen  sulphide  is  a 
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triple  point,  and  7r  =  0-09  at  0°,  and  at  22°  tt  =  0-41  and  iT=O04. 
In  the  presence  of  excess  of  ammonia  the  liquid  compounds 
(NH4HS  +  «N’H3)  are  formed.  M.  A.  W. 

Examples  of  the  Law  of  Partition.  Walter  Herz  and  Martin 
Lewy  ( Chem .  Centr.,  1906,  i,  1728;  from  Jahr.-Ber.  Schles.  Ges. 
vaterlcind.  Kultur,  1906,  1 — 9.  Compare  this  vol.,  ii,  76). — The 
distribution  of  ammonia  between  water  and  chloroform  or  bromoform 
shows  that  ammonia  forms  a  double  molecule  in  these  solvents.  This 
is  also  the  case  with  phenol  in  chloroform  or  bromoform,  but  in 
carbon  tetrachloride  or  carbon  disulphide  triple  or  still  more  com¬ 
plicated  molecules  are  formed.  Acetone  is  bimolecular  in  carbon 
tetrachloride.  The  partition  of  acetone  between  water  and  chloroform 
does  not  give  constant  results,  probably  owing  to  the  formation  of  a 
compound  of  acetone  and  chloroform  which  is  decomposed  by  water. 
Formaldehyde  is  polymerised  in  aqueous  solutions  (Abstr.,  1905,  i, 
589)  and  apparently  to  a  greater  extent  in  chloroform,  but  less  so  in 
amyl  alcohol.  The  tendency  of  chloroform  to  induce  polymerisation 
is  in  all  cases  much  greater  than  that  of  amyl  alcohol.  Dimethyl- 
amine  hydrochloride  appears  to  form  quadruple  molecules  in  chloroform. 
The  partition  of  cadmium  chloride  and  iodide  between  water  and  amyl 
alcohol  would  seem  to  show  that  these  salts  are  polymerised  in  alcohol, 
but  more  complex  ions  are  probably  formed  in  water.  Acetic  acid  is 
bimolecular  in  chloroform  and  unimolecular  in  glycerol.  The  partition 
of  boric  acid  between  glycerol  and  amyl  alcohol  is  in  accordance  with 
the  fact  that  the  acid  forms  an  additive  compound  with  glycerol.  The 
principle  of  partition  has  only  a  limited  application.  E.  W.  W. 

Deduction  of  the  Stoichiometrical  Laws.  Carl  Benedicks 
( Zeit .  anorg.  Chem.,  1906,  49,  284 — 296.  Compare  Ostwald,  Trans., 
1904,  85,  506 — 522;  Nasini,  Abstr.,  1905,  ii,  514). — The  paper  con¬ 
tains  a  criticism  of  the  views  expressed  by  Ostwald  in  his  Faraday 
Lecture,  and  is  unsuitable  for  detailed  abstraction. 

The  author  agrees  with  Ostwald’s  view  that  it  is  not  necessary  to 
have  recourse  to  the  atomic  theory  to  show  the  experimental  necessity 
of  the  law  of  constant  proportions,  but  considers  that  Ostwald’s 
deduction  of  the  law  has  more  the  character  of  a  demonstration.  The 
deduction  of  the  law  of  combining  weights  from  that  of  constant  pro¬ 
portions  is  also  regarded  as  faulty,  since  in  one  part  of  the  proof  the 
results  of  stoichiometrical  experience  have  been  drawn  on.  The  author 
himself  suggests  another  method  of  deducing  the  last-mentioned  law 
which  is  free  from  the  objection  just  referred  to.  G.  S. 

The  Periodic  System  and  the  Methodical  Classification  of 
the -Elements.  George  Rudorf  {Chem.  Zeit.,  1906,  30,  595 — 596). 
— Polemical.  A  reply  to  Zengelis  (compare  this  vol.,  ii,  276,  277). 

P.  II. 

Isomorphism  and  the  Law  of  Mitscherlisch.  Frederic 
Wallerant  {Ann.  Chim.  Phys.,  1906,  [viii],  8,  90 — 114). — A  resume 
of  work  already  published  (compare  Abstr.,  1904,  ii,  31  ;  1905,  ii,  151, 
161,  237,  380).  M.  A.  W. 
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Rapid  Steam  Generator.  Reiser  ( Chem .  Zeit.,  1906,30,  639). — 
In  place  of  the  ordinary  wide  metal  can,  the  author  employs  a  narrow 
one  of  not  more  than  5  cm.  diameter,  provided  with  a  constant  level 
adjustment  to  prevent  its  running  dry.  Owing  to  the  small  amount 
of  water  actually  in  the  can  it  can  be  raised  to  the  boiling  point  in  a 
comparatively  short  time.  P.  H. 

Gas  Generator  for  Hydrogen  Sulphide,  Hydrogen,  and  other 
Gases.  Allen  P.  Ford  (J.  Amer.  Ghem.Soc.,  1906,  28,793 — 795). — 
A  modified  form  of  the  apparatus  described  by  Knorr  (Abstr.,  1898, 
ii,  568).  A  safety  funnel  inserted  in  an  aperture  in  the  generating 
tower  at  the  opposite  side  to  the  gas  outlet  prevents  the  water  in  the 
wash-bottle  from  being  drawn  back,  and  also  affords  facilities  for 
washing  out  the  apparatus  without  taking  it  to  pieces.  The  arrange¬ 
ment  is  shown  by  means  of  a  diagram.  E.  G. 

Automatic  Safety  Siphon.  Rudolf  L.  Steinlen  {Chem.  Zeit., 
1906,  30,  459). — The  possibility  of  the  entry  of  the  liquid  into  the 
mouth  of  the  opei’ator  engaged  in  starting  the  siphon  is  prevented  by 
means  of  two  valves.  P.  H. 
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Hydrogen  Fluoride.  III.  Ernst  Deussen  {Zeit.  anorj.  Chem., 
1906,  49,  297 — 300.  Compare  Abstr.,  1905,  ii,  311). — The  constant 
boiling  mixture  of  hydrogen  fluoride  and  water  contains  43 '2  per  cent, 
by  weight  of  the  acid,  boils  at  111°  under  750  mm.  pressure,  and  has 
the  sp.  gr.  1438  at  18°.  G.  S. 

Preparation  of  Pure  Gases.  Henri  Moissan  {Ann.  Chim.  Phys., 
1906,  [viii],  8,  74 — 83). — -A  resume  of  work  already  published  (com¬ 
pare  Abstr.,  1899,  ii,  593  j  1903,  ii,  365,  642  j  1905,  ii,  26). 

M.  A.  W. 

Oxidations  by  Air.  Problem  of  the  Comparison  of  Velocities. 

Andre  Job  {Compt.  rend.,  1906,  142,  1413 — 1416.  Compare  Abstr., 
1902,  ii,  399  ;  1903,  ii,  214). — A  claim  for  priority  (compare  Fouard, 
this  vol.,  i,  421).  In  order  to  obtain  comparable  results  on  the  velocity 
of  oxidation  by  air,  it  is  essential  that  in  the  liquid  under  investiga¬ 
tion  the  same  concentration  in  oxygen  should  be  maintained  through¬ 
out  the  operation,  that  the  temperature  should  be  kept  constant,  and 
that  a  continuous  record  should  be  kept  of  the  amount  of  oxygen 
absorbed.  The  author  has  devised  apparatus  which  fulfils  these  con¬ 
ditions  and  is  continuing  the  investigation.  M.  A.  W. 

Behaviour  of  Selenium  in  the  Manufacture  of  Sulphuric 
Acid.  Sigmund  Littmann  {Zeit.  angew.  Chem.,  1906,  19,  1039 — 4044 
and  1081 — 1089). — Selenium  is  met  with  during  the  manufacture  of 
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sulphuric  acid  in  a  variety  of  forms ;  it  occurs  both  as  selenious  acid 
and  as  elementary  selenium  produced  by  the  reduction  of  selenium 
dioxide  according  to  the  equation  Se02  +  2S02  =  Se  +  2S03  ;  obtained  in 
this  way  it  may  form  either  a  gelatinous  precipitate  or  a  fine  brick- 
red  powder,  according  to  the  amount  present.  At  temperatures  above 
80 — 90°,  the  red  variety  changes  to  a  greyish-black  modification, 
having  a  metallic  lustre,  whilst  0‘03  per  cent,  is  converted  into  a 
soluble  form,  which  has  not  yet  been  identified.  In  addition  to  these, 
are  the  forms  in  .which  selenium  occurs  in  solution  either  immediately 
preceding  its  precipitation  or  as  a  green  solution  in  concentrated 
sulphuric  acid.  Selenic  acid,  H2Se04,  is  never  found  in  the  chamber 
process  under  normal  conditions,  which  is  in  direct  contradiction  to 
Winteler’s  statement.  The  fact  that  the  cooled  gases  from  the  pyrites 
burners  yield  the  red  variety  and  not  the  grey  one,  in  spite  of  the  fact 
that  the  temperature  must  have  surpassed  100°,  shows  that  it  must 
have  been  formed  from  a  gaseous  compound  which  is  capable  of 
existing,  at  any  rate  for  a  short  space  of  time,  in  contact  with  sulphur 
dioxide  at  a  comparatively  low  temperature.  The  amount  of  selenium 
contained  in  the  gas  issuing  from  the  pyrites  burners  was  estimated 
by  drawing  several  thousand  litres  of  the  gas  through  well-cooled 
wash-bottles  containing  glass  wool  moistened  with  hydrochloric  acid  ; 
the  selenium  is  thereby  precipitated  as  a  red  powder  which  is  then 
oxidised  by  means  of  nitric  acid  to  selenious  acid,  in  which  form  it  is 
estimated  by  one  of  the  known  methods.  The  average  amount  of 
selenium  in  pyrites  used  in  the  author’s  experiments  was  85  grams 
per  ton,  but  10  grams  per  ton  suffice  to  make  themselves  visible  to  the 
naked  eye  in  the  various  parts  of  the  chamber  process.  The  dark  red 
sludge  which  is  frequently  observed  in  hot  Glover  acid  contains  about 
2 — 4  per  cent,  of  the  total  selenium  in  the  pyrites.  Quantitative  ex¬ 
periments  showed  that  incompletely  denit  rated  Glover  acid  contained 
all  its  selenium  in  the  form  of  selenium  dioxide ;  dilute  samples  of 
Glover  acid,  on  the  other  hand,  contained  a  part  of  the  selenium  in 
some  other  form  of  combination  in  which  it  had  the  property  of  being 
precipitated  from  solution  as  a  red  powder  by  merely  diluting  the  acid  ; 
in  such  cases  the  precipitation  of  red  selenium  on  dilution  could  be 
prevented  by  drawing  a  feeble  stream  of  nitric  oxide  through  the  acid 
immediately  after  it  had  been  diluted.  Inasmuch  as  only  about  20  per 
cent,  of  the  selenium  from  the  pyrites  could  be  accounted  for  in  the 
Glover  tower,  it  follows  that  the  major  portion  must  have  passed  on 
into  the  chambers  ;  analysis  of  the  chamber  gases  disclosed  selenium 
solely,  however,  in  the  form  of  the  dioxide.  The  tubes  leading  from 
the  Glover  tower  to  the  chambers  contained  both  red  selenium  and  the 
combined  form,  but  no  dioxide.  In  regard  to  the  influence  of  selenium 
on  the  colour  of  the  concentrated  acid,  it  was  found  that  the  green 
colour  of  the  ordinary  commercial  acid  was  due  to  the  presence  of  the 
compound  SeS03 ;  when  this  acid  is  further  concentrated  it  becomes 
colourless  owing  to  the  conversion  of  this  substance  into  the  colourless 
Se02. 

From  these  observations  it  is  concluded  that  wherever  nitrosyl- 
sulphuric  acid  is  formed  or  decomposed,  either  of  the  various  forms  of 
selenium  is  converted  into  selenious  acid,  and  that  the  main  quantity 


INORGANIC  CHEMISTRY. 


533 


of  the  selenium  escaping  from  the  pyrites  exists  in  the  form  of  a  very 
volatile  labile  combination  corresponding  with  a  lower  state  of  oxida¬ 
tion,  such  as  SeO ;  in  this  form  it  is  readily  reduced  to  elementary 
selenium  or  oxidised  to  selenium  dioxide. 

The  following  is  recommended  as  a  delicate  test  for  selenium.  The 
sulphuric  acid  containing  selenious  acid  is  diluted  and  treated  with  a 
crystal  of  potassium  iodide  ;  the  iodine  is  then  removed  by  adding  an 
excess  of  sodium  thiosulphate,  when  red  selenium  remains  suspended  in 
the  solution,  but  rapidly  changes  to  a  lemon-yellow-coloured  compound 
with  sulphur.  When  the  amount  of  selenium  present  is  very  small,  it 
should  be  concentrated  at  the  cathode  by  electrolysis  and  then  oxidised 
with  nitric  acid  before  proceeding  to  test  further.  For  quantitative 
determinations,  the  sulphuric  acid  should  be  first  oxidised  on  the  water- 
bath  with  concentrated  nitric  acid,  when  the  selenium  is  oxidised  to 
the  dioxide ;  the  oxides  of  nitrogen  are  then  removed  by  drawing  a 
rapid  current  of  air  through  the  hot  solution,  and  the  solution  is 
treated  with  a  slight  excess  of  AT/10  permanganate,  the  excess  being 
then  titrated  back  with  W/IO  oxalic  acid.  By  this  means  the  selenious 
oxide  is  quantitatively  oxidised  to  the  trioxide.  P.  H. 

Crystalline  Form  of  Nitrogen  Sulphide,  N4S4.  Ettore  Artini 
( Chem .  Gentr.,  1906,  i,  1774  ;  from  Rend.  Istit.  Lombardo  Sci.  Lett. 
Milan,  [ii],  37,  864 — 869). — Nitrogen  sulphide,  prepared  by  the 
action  of  gaseous  ammonia  on  a  solution  of  sulphur  chloride  in  benzene, 
and  purified  by  fractional  crystallisation  from  carbon  disulphide,  forms 
translucent,  mostly  tabular,  orange,  monoclinic  crystals  containing 
cavities  and  bubbles,  but  with  flat,  lustrous  surfaces  \a:b\c  — 
0-8806  :  1  :  0-8430  ;  £  =  89°20'].  E.  W.  W. 

Electrochemical  Problem  of  the  Fixation  of  Nitrogen. 

Philippe  A.  Guye  (J.  Soc.  Chem.  Ind.,  1906,  25,  567 — 578). — In 
regard  to  the  chemical  action  of  the  electric  arc  in  atmospheric  air,  it 
is  found  that  by  employing  a  high  temperature  for  the  combustion  of 
nitrogen,  the  yield  of  nitric  oxide  is  increased  and  the  transformation 
occurs  more  rapidly.  Owing,  however,  to  the  tendency  for  the  nitric 
oxide  to  be  dissociated  at  high  temperatures  into  nitrogen  and  oxygen, 
the  success  of  the  process  depends  on  the  rapid  cooling  of  the  oxide. 
This  has  been  realised  in  practice  by  rapidly  sweeping  the  gases  out 
of  the  region  of  the  electric  arc,  and  more  recently  use  has  been  made 
of  mechanical  devices  by  which  arcs  were  successively  lighted  and 
interrupted  several  thousand  times  per  second,  or  the  arc  has  been 
forced  to  play  in  different  regions  of  the  space.  The  gases  as  they 
pass  out  of  the  arc  chamber  contain  some  1  or  2  per  cent,  by  volume 
of  nitric  oxide ;  by  allowing  the  gas  to  cool  to  about  500°  to  600°,  the 
nitric  oxide  is  converted  into  nitrogen  trioxide  and  peroxide,  which  are 
then  absorbed  in  water.  P.  H. 

Direct  Synthesis  of  Nitric  Acid  and  the  Nitrates  from 
their  Elements  at  the  Ordinary  Temperature.  Marcellin 
Berthelot  ( Compt .  rend.,  1906,  142,  1367 — 1379). — Nitrogen  and 
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oxygen  combine  in  the  presence  of  water  or  dilute  alkalis,  at  the 
ordinary  temperature,  under  the  influence  of  a  silent  electrical  dis¬ 
charge,  to  produce  nitric  acid  according  to  the  equation  2N2  +  502  + 
2H20  +  Aq.  =  4HN03  dil.  ;  neither  nitrous  acid  nor  ammonia  are  pro¬ 
duced,  and  the  reaction  is  independent  of  the  relative  proportions  of 
the  two  gases  present  in  the  original  mixture,  and  proceeds  until  nearly 
all  the  oxygen  is  absorbed.  In  one  series  of  experiments,  a  mixture 
of  oxygen  and  nitrogen  in  varying  proportions  was  circulated  through 
an  ozone  apparatus  {Ann.  Chim.  Phys.,  1877,  [v],  10,  166),  and  when 
atmospheric  air  was  passed  at  the  rate  of  half  a  litre  per  hour  the 
amount  of  nitric  acid  formed  at  the  end  of  eight  hours  was  0154 
gram,  which  represents  a  mean  value  of  0  01 92  gram  per  hour  from 
3 ‘6  c.c.  of  nitrogen  and  12 '6  c.c.  of  oxygen  extracted  from  half  a  litre 
of  air.  Similar  results  were  obtained  in  another  series  of  experiments 
made  under  varying  conditions  of  temperature  (8 — 80°)  and  pressure, 
the  mixture  of  gases  being  enclosed  in  a  sealed  tube  containing  water 
or  dilute  alkali.  The  velocity  of  the  reaction  diminishes  as  the  gaseous 
pressure  diminishes  ;  thus,  in  one  experiment,  when  0‘038  gram  of 
nitric  acid  was  obtained  in  eight  and  a  half  hours  from  27  c.c.  of  a  mix¬ 
ture  of  gases  in  the  proportion  2N2 : 502,  enclosed  at  atmospheric 
pressure  in  a  vessel  over  dilute  potassium  hydroxide,  during  the  first 
fifteen  minutes  the  pressure  fell  to  0‘68  m.  and  the  rate  of  formation 
of  acid  was  0T6  mg.  per  minute,  whilst  the  corresponding  values  for 
the  last  two  hours  were  0‘04  m.  and  0'016  mg.  respectively. 

M.  A.  W. 

Phosphorus  Chloronitride.  Adolphe  Besson  and  Georges 
Bosset  ( Compt .  rend.,  1906,  143,  37 — 40.  Compare  Abstr.,  1892,  ii, 
1152). — Phosphorus  chloronitride,  PC12N,  is  most  readily  obtained  by 
heating  equal  quantities  of  phosphorus  pentachloride  and  ammonium 
chloride  and  resubliming  the  washed  and  dried  product  under  reduced 
pressure.  It  is  practically  insoluble  in  water,  but  dissolves  in  light 
petroleum,  benzene,  carbon  tetrachloride,  phosphorus  oxychloride, 
sulphur  dioxide,  and  nitrogen  peroxide.  If  the  chloronitride  is  placed 
in  one  of  the  arms  of  a  Faraday  tube  and  nitrogen  peroxide  in  the 
other,  the  peroxide  is  quickly  absorbed  with  the  formation  of  a  liquid 
which,  on  cooling,  deposits  long,  needle-shaped  crystals.  These  are 
stable  in  an  atmosphere  of  nitrogen  peroxide,  but  give  off  this  gas  very 
rapidly  when  removed  from  the  tube. 

Cryoscopic  measurement  of  the  molecular  weight  of  the  chloro¬ 
nitride  in  benzene  solution  gave  377,  which  corresponds  approximately 
with  the  formula  (PC12N)3  =  348.  It  is  slowly  decomposed  by  water 
at  the  ordinary  temperature,  rapidly  at  150 — 200°  in  a  sealed  tube  ;  the 
reaction  is  represented  by  the  equation  (PC12N)3  +  12H20  =  3NH3  + 
3H3P04  +  6HC1.  It  is  not  acted  on  by  ozone  ;  with  sulphur  trioxide 
it  reacts  at  the  ordinary  temperature,  and  at  150°  complete  decomposition 
takes  place.  When  heated  with  nitrogen  peroxide  at  200 — 250°  in  a 
sealed  tube,  nitrogen,  nitrous  and  nitric  oxides,  chlorine,  nitrosyl  and 
nitroxyl  chlorides,  and  a  substance  of  the  composition  2P205,N02  are 
formed.  This  substance  has  been  also  obtained  by  heating  phosphoric 
oxide  with  nitrogen  peroxide  at  200°  in  a  sealed  tube  ;  it  gives  off 
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nitrogen  peroxide  when  heated,  and  deliquesces  in  the  air  with  loss  of 
nitrogen  peroxide.  H.  M.  D. 

Melting  Points  and  Boiling  Points  of  the  Fluorides  of 
Phosphorus  Silicon  and  Boron.  Henri  Moissan  (Ann.  Chim. 
Phys.,  1906,  [viii],  8,  84 — 90). — A  resume  of  work  already  published 
(compare  Abstr.,  1904,  ii,  331  ;  1905,  ii,  26).  M.  A.  W. 

Non-existence  of  Phosphorus  Trisulphide,  ft.  Boulouch 
(Compt.  rend.,  1906,  143,  41 — 44.  Compare  this  vol.,  ii,  438). — The 
substance  described  as  phosphorus  trisulphide  has  no  definite  melting 
point,  and  when  distilled  fractionation  takes  place.  When  an  intimate 
mixture  of  rhombic  sulphur  and  the  sulphide,  P4S3,  is  heated  above 
50°,  the  mass  undergoes  more  or  less  complete  liquefaction.  If  the 
temperature  is  raised  to  something  above  100°,  a  reaction  takes  place 
which  is  accompanied  by  considerable  development  of  heat  and  change 
in  colour  from  yellow  to  red.  When  a  mixture  of  the  composition 
PS2,  completely  liquefied  by  heating  at  100°,  is  maintained  at  this 
temperature  for  several  days,  a  precipitate  is  formed  the  composition 
of  which  corresponds  very  closely  with  the  formula  P3S5. 

Liquids  of  composition  varying  from  P4S3  to  P4S8  when  quickly 
cooled  generally  undergo  partial  solidification,  and  from  the  liquid  and 
solid  phases  substances  corresponding  closely  with  the  formuhe  P3S5 
and  P4S3  respectively  have  been  separated.  The  author’s  experi¬ 
ments  indicate  that  the  existence  of  a  sulphide  of  phosphide  inter¬ 
mediate  between  P4S3  and  P3S5  is  improbable. 

H.  M.  D. 

Action  of  Ammonia  on  Phosphorus  Pentasulphide : 
Thiophosphates  and  Thiophosphoric  Acids.  Alfred  Stock 
[with  Berthold  Hoffmann,  F.  Muller,  H.  yon  Schonthan,  and  H. 
Kuciiler]  (Ber.,  1906,  39,  1967 — 2008.  Compare  Stock  and 
Hoffmann,  Abstr.,  1903,  ii,  207). — The  phosphorus  pentasulphide 
(Stock  and  Thiel,  Abstr.,  1905,  ii,  703)  was  purified  by  solution  in 
carbon  disulphide ;  the  liquid  ammonia  was  dried  with  sodium  and 
distilled. 

Ammonium  di-iminopentathiopyrophosphate  (Stock  and  Hoffmann, 
loc.  cit.)  is  very  hygroscopic,  and  dissolves  in  cold  water,  forming  a 
yellow  solution  which  deposits  sulphur  and  acquires  an  odour  of 
ammonium  sulphide ;  the  freshly  prepared  aqueous  solution  does  not 
give  the  reactions  of  phosphoric  acid.  The  pyrophosphate  decomposes 
when  heated,  forming  an  infusible,  greyish-brown  powder  containing 
nitrogen  and  traces  of  sulphur. 

The  additive  product,  P2S5,7NH3,  which  is  a  mixture  of  ammonium 
iminotrithiophosphate  and  ammonium  nitrilodithiophosphate,  separates 
slowly  in  transparent  crystals  from  the  yellow  solution  formed  by 
dissolving  phosphorus  pentasulphide  in  liquid  ammonia. 

Ammonium  iminotrithiophosphate  forms  hygroscopic  crystals,  which 
lose  ammonia  and  effloresce  in  dry  air,  is  slightly  soluble  in  liquid 
ammonia,  and  forms  a  strongly  alkaline  aqueous  solution ;  this  gives 
the  reactions  of  ammonium  trithiophosphate,  but  does  not  react  with 
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sodium  nitroprusside  until  after  some  time,  when  it  has  an  odour  of 
hydrogen  sulphide.  When  ignited  on  platinum,  the  iminotrithio¬ 
phosphate  burns  with  a  flame  resembling  that  of  sulphur,  and  yields  a 
residue  of  impure  phosphorus  nitride.  In  a  vacuum  at  50°,  or  in  a 
dessicator  over  sulphuric  acid,  the  triammonium  salt  loses  ammonia, 
forming  diammonium  hydrogen  iminotrithiophosphate, 

sh-p(snh4)2:nh, 

which,  when  heated  at  100°  in  a  vacuum,  yields  ammonia  and 
ammonium  dihydrogen  iminotrithiophosphate ,  SNH4*P(SH)2!NH. 
Disodium  hydrogen  iminotrithiophosphate,  SH*P(SNa)2INH,  is  formed 
by  the  action  of  sodium  ethoxide  on  the  triammonium  salt  ;  it  is 
decomposed  by  water,  forming  disodium  hydrogen  dithiophosphate  and 
hydrogen  sulphide. 

Ammonium  trithiophosphate,  P0(SNH4)3,H20,  prepared  by  the 
action  of  water  on  ammonium  iminotrithiophosphate,  loses  H20  slowly 
in  a  vacuum  desiccator,  forms  ammonium  dithiophosphate  (Kubierschky, 
Abstr.,  1885,  632)  on  further  treatment  with  water,  and  yields  in 
aqueous  solution  with  zinc  sulphate,  cadmium  sulphate,  and  manganese 
chloride,  voluminous,  white  precipitates ;  with  mercuric  chloride  and 
lead  and  bismuth  nitrates,  yellow  or  red  precipitates  which  change 
into  the  black  sulphides  when  boiled ;  with  chromium  and  copper 
sulphates,  green,  slimy  precipitates ;  and  with  ammoniacal  silver 
solution,  a  rust-brown  precipitate  which  rapidly  becomes  black.  The 
lead  and  calcium  salts  have  been  obtained  in  a  state  of  purity. 

Light  yellow  ammonium  dithiometaphosphate,  PS2'ONH4,  is  formed 
by  the  action  of  hydrogen  sulphide  on  ammonium  trithiophosphate  at 
175°;  it  is  decomposed  by  water,  forming  hydrogen  sulphide. 

Ammonium  dihydrogen  thiophosphate ,  SNH4-PO(OH)2  (compare 
Wurtz,  Ann.  Chim.  Phys.,  1864,  [iii],  20,  472),  formed  by  the  action 
of  water  on  iminotrithiophosphoric  acid,  decomposes  when  heated, 
forming  hydrogen  sulphide  and  ammonium  metaphosphate,  and  on 
treatment  with  ammonia  forms  ammonium  thiophosphate, 
SNH4-PO(ONH4)2, 

which  is  obtained  as  a  loose,  white,  crystalline  powder.  It  loses  2N£T3 
when  gently  heated  or  when  dried  over  sulphuric  acid  in  a  vacuum, 
and  gives  precipitates  with  solutions  of  metallic  salts,  as  does  the 
sodium  salt  (Kubierschky,  loc.  cit.). 

When  heated  in  an  atmosphere  of  hydrogen  sulphide  at  140 — 145° 
for  twelve  hours,  and  then  at  175 — 180°  for  several  days,  ammonium 
iminotrithiophosphate  forms  ammonium  hydrogen  sulphide  and  imino¬ 
trithiophosphoric  acid,  NH!P(SH)3,  which  is  yellow,  becomes  darker 
when  heated,  has  a  sp.  gr.  1-78  at  16 ’5°,  is  insoluble  in  carbou 
disulphide,  and  is  readily  decomposed  by  water,  forming  ammonium 
dihydrogen  thiophosphate.  The  white  hydrochloride ,  P(SH)3INH,HC1, 
loses  hydrogen  chloride  at  125°  and  yields  sulphur  and  hydrogen 
sulphide  when  treated  with  water.  The  acid,  when  strongly  heated, 
loses  hydrogen  sulphide  and  forms  di-iminopentathiopyrophosphoric 
acid,  S[P(SH)2:NH]2,  which  dissolves  in  liquid  ammonia,  forming  a 
yellow  solution,  and  gradually  yielding  colourless  crystals. 

When  heated  above  180°  in  a  vacuum,  ammonium  iminotrithio¬ 
phosphate  yields  white  thiophosphoric  nitrile,  NiPhS  (compare  Glatzel, 
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Abstr.,  1893,  ii,  458),  which  is  hydrolysed  slowly  by  boiling  water, 
more  quickly  by  dilute  hydrochloric  acid,  forming  phosphoric  acid, 
hydrogen  sulphide,  and  ammonia;  it  does  not  react  with  liquid 
ammonia  at  100°,  and  is  attacked  by  fuming  nitric  acid  only  when 
heated.  It  decomposes  when  strongly  heated,  forming  phosphorus 
pentasulphide  and  phosphorus  nitride.  When  heated  in  a  vacuum  at 
200°,  iminotrithiophosphoric  acid  forms  an  intermediate  product, 
S(PS!NH)2,  which  forms  thio phosphoric  nitrile  at  250 — 280°. 

When  treated  with  anhydrous  liquid  hydrogen  chloride,  ammonium 
or  lead  trithiophosphate  yields  a  product,  which  may  be  pentathio- 
pyrophosphoric  acid,  H402S5P2,  or  a  mixture  of  thiophosphoric  acids  ; 
it  melts  at  -  55°,  forming  a  yellow  oil,  which  is  soluble  in  carbon 
disulphide,  evolves  hydrogen  sulphide  at  the  ordinary  temperature, 
reacts  energetically  with  water,  depositing  sulphur,  and  forms 
phosphorus  pentasulphide  when  heated  with  carbon  disulphide. 

Silver  tetrathiophosphate  (Glatzel,  loc.  cit.),  which  is  obtained  as  a 
yellow,  crystalline  powder  when  finely  divided  silver  chloride  is 
heated  with  carbon  disulphide  and  a  slight  excess  of  phosphorus 
pentasulphide  at  200°,  does  not  react  with  liquid  hydrogen  chloride. 

The  action  of  anhydrous  hydrogen  bromide  on  ammonium  trithio¬ 
phosphate  leads  to  the  formation  of  thiophosphoryl  bromide  and  a 
small  amount  of  a  dibromothio-acid,  SH’PBr2IS. 

Thiophosphoryl  bromide  is  obtained  in  a  yield  of  40  per  cent,  of 
the  theoretical  when  phosphoryl  bromide  is  dissolved  in  liquid 
hydrogen  sulphide  ;  the  conversion  of  the  oxybromide  into  the  thio- 
bromide  is  complete  in  presence  of  a  dehydrating  agent. 

Ammonium  nitrilodithiophosphate  (Stock  and  Hoffmann,  loc.  cit.) 
is  obtained  on  evaporation  of  its  solution  in  ammonia  as  a  white, 
resinous  mass,  readily  soluble  in  water;  when  heated  at  100°  in  a 
vacuum,  it  loses  NH3,  forming  ammonium  hydrogen  nitrilodithio¬ 
phosphate,  SH*P(SNH4):N,  which  is  crystalline,  white,  and  when 
exposed  to  moist  air  has  an  odour  of  hydrogen  sulphide.  At  180 — 200°, 
in  a  current  of  an  indifferent  gas  or  in  a  vacuum,  the  ammonium  salt 
yields  ammonia  and  hydrogen  sulphide;  at  300°,  thiophosphoric  nitrile, 
and  at  850°,  phosphorus  nitride,  are  formed.  Whilst  free  nitrilodithio- 
phosphoric  acid,  N:P(SH)2,  is  unstable  in  aqueous  solution,  being 
hydrolysed  to  phosphoric  acid,  ammonia,  and  hydrogen  sulphide,  the 
nitrile  group  is  not  hydrolysed  when  the  salts  are  boiled  with  aqueous 
alkali  hydroxides.  When  boiled  with  water  alone  or  in  presence  of 
ammonia,  or  when  treated  with  an  ammoniacal  solution  of  silver 
oxide  at  the  ordinary  temperature,  the  ammonium  salt  yields 
ammonium  phosphate.  The  lead,  barium  (  +  H20),  and  sodium  nitrilo- 
dithiophosphates  are  described. 

Yellow  phosphorus  and  sulphur  react  in  liquid  ammonia  at  100°, 
forming  ammonium  iminotrithiophosphate,  which  is  formed  also  by 
the  action  of  liquid  ammonia  on  phosphorus  trisulphide  and  hexa- 
sulphide,  G.  Y. 

Variations  of  State  of  Amorphous  Carbon  under  the 
Influence  of  Rapid  Variations  of  Temperature.  0.  Manville 
( Compt .  rend.,  1906,  142,  1523 — 1525.  Compare  this  vol.,  ii,  439). — 
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When  a  sample  of  amorphous  carbon,  which  originally  united  with 
oxygen  at  87°,  was  heated  in  a  vacuum  at  450°  and  suddenly  cooled, 
it  was  found  to  enter  into  combination  with  oxygen  at  50°.  On 
subjecting  the  carbon  to  temperature  variations  ranging  between  1 5° 
and  350°,  the  temperature  of  oxidation  remained  practically  constant 
at  50°.  When  heated  again  at  450°  and  slowly  cooled,  the  condition  of 
the  carbon  was  altered  and  the  temperature  of  oxidation  was  now 
found  to  change  considerably  with  the  variations  of  temperature  to 
which  the  carbon  was  submitted. 

Similar  experiments  with  a  sample  of  carbon,  which  oxidised 
originally  at  245°,  showed  that  the  invariable  condition,  corresponding 
in  this  case  with  an  oxidation  temperature  of  115°,  was  unchanged  by 
six  oscillations  of  the  temperature  between  15°  and  135°,  but  after 
twenty  such  oscillations  a  new  invariable  condition,  corresponding 
with  an  oxidation  temperature  of  154°,  was  found  to  have  set  in. 
This  invariability  disappeared  as  in  the  first  case,  when  the  carbon 
was  heated  at  450°  and  slowly  cooled.  H.  M.  D. 

Solubility  of  Carbon  in  Calcium  Carbide.  H.  Morel  Kaiin 
{Compt.  rend.,  1906,  143,  49 — 51). — Commercial  calcium  carbide 
always  contains  a  certain  amount  of  graphite  which  is  supposed  to 
have  separated  from  solution  in  the  fused  carbide  on  cooling.  The 
author  finds  that  the  amount  of  carbon  dissolved  by  the  fused  carbide 
increases  with  the  intensity  of  the  current  employed  in  the  furnace 
and  also  with  the  time  of  passage  of  the  current  when  its  intensity  is 
kept  constant.  In  an  experiment  in  which  a  current  of  500 — 600 
amperes  was  passed  for  six  and  a  half  minutes,  five  per  cent,  of  carbon 
was  taken  up  by  the  fused  carbide.  When  the  period  of  heating  is 
further  prolonged,  the  results  are  complicated  by  decomposition  of  the 
carbide.  H.  M.  D. 

Action  of  Carbon  Monoxide  at  a  Red  Heat  on  Water- 
Vapour,  and  of  Hydrogen  on  Carbon  Dioxide.  Application 
of  these  Reactions  to  the  Study  of  Volcanic  Phenomena. 
Armand  Gautier  {Compt.  rend.,  1906,  142,  1382 — 1387). — Carbon 
monoxide  exerts  a  reducing  action  on  water-vapour  at  1200 — 1250° 
(compare  Maquenne,  Abstr.,  1883,  860).  The  reaction  is  a  balanced 
one,  and  equilibrium  is  reached  when  the  volume  of  hydrogen 
produced  is  double  that  of  the  carbon  monoxide  present  as  represented 
by  the  equation  3CO  +  2H20  =  2COs  -f  2H2  +  CO,  and  at  the  same  time 
traces  of  formic  acid  are  formed.  The  inverse  action,  namely,  the 
reduction  of  carbon  dioxide  by  hydrogen,  proceeds  readily  at  1300° 
when  the  two  dried  gases  are  passed  through  a  heated  porcelain  tube, 
and  equilibrium  is  reached  when  the  volume  of  carbon  monoxide 
formed  is  half  that  of  the  hydrogen  present,  according  to  the 
equation  C02  +  3H2  =  CO  +  H20  +  2H2.  From  the  two  equations  given 
above  it  follows  that  mixtures  of  water  vapour,  carbon  dioxide,  carbon 
monoxide,  and  hydrogen  are  in  equilibrium  at  a  red  heat  when  they 
are  present  in  the  proportions  represented  by  the  system 
C0  +  H20  +  2H2  +  2C02, 

and  these  facts  explain  the  presence  of  the  oxides  of  carbon,  water 
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vapour,  and  hydrogen  in  volcanic  gases,  and  of  formic  acid  in  the  gases 
and  water.  M.  A.  W. 

Chemical  Behaviour  of  Argon  and  Helium.  W.  Ternent 
Cooke  (Zeit.  physikal.  Chem .,  1906,  55,  537 — 546). — The  author  has 
determined  the  vapour  density  of  zinc,  cadmium,  mercury,  sulphur, 
selenium,  and  arsenic  in  atmospheres  of  argon  and  helium ;  the  vapour 
densities  of  most  of  these  elements  have  been  determined  also  in  atmos¬ 
pheres  of  nitrogen  and  hydrogen  for  the  sake  of  comparison.  Since 
the  density  of  zinc  in  argon  is  12  per  cent,  higher  than  in  nitrogen,  it 
may  be  concluded  that  zinc  and  argon  have  a  distinct  tendency  to  form 
a  compound.  This  tendency  is  found  to  exist  also  in  the  case  of 
cadmium  and  helium,  mercury  and  argon,  mercury  and  helium, 
selenium  and  argon  (slight),  selenium  and  helium  (slight). 

J.  C.  P. 

Behaviour  of  Helium  in  a  Platinum-iridium  Vessel  at  High 
Temperatures.  Ernst  Dorn  [with  F.  Cario]  (Chem.  Centr.,  1906, 
i,  1645  •  from  Physikal.  Zeit.,  7,  312). — When  helium  was  heated  in  a 
strong  platinum-iridium  vessel  for  thirty  to  sixty  minutes  at 
640 — 1420°,  the  pressure  remained  absolutely  constant.  E.  W.  W. 

Action  of  Oxygen  on  Rubidium-ammonium.  Etienne 
Rengade  ( Compt .  rend.,  1906,  142,  1533 — 1534). — When  a  solution 
of  rubidium  in  liquid  ammonia  is  oxidised,  the  blue  colour  disappears, 
and  a  pinkish-white,  voluminous  precipitate  of  the  composition  Rb202 
separates.  The  suspended  oxide  absorbs  a  further  quantity  of  oxygen 
and  a  yellow  oxide,  Rb204,  is  formed.  In  the  case  of  potassium  and 
caesium,  an  intermediate  trioxide  is  also  formed,  but  there  is  no 
evidence  of  the  formation  of  the  corresponding  rubidium  compound. 
In  the  experiments  the  oxidation  should  be  effected  rapidly,  since  the 
rubidium  dioxide  tends  to  react  with  the  metal-ammonium  compound 
according  to  the  equations  Rb202  +  2RbNH3  =  2RbOH  +  2RbNH„ 
Rb202  +  RbNH2  =  2RbOH  +  Rb  +  N.  H.  M.  D.  “ 

Caesium  Chromates.  Frank  R.  Fraprie  (Zeit.  Kryst.  Min., 
1906,  42,  -  113 — 119). — The  following  salts  were  prepared  and 
described  in  detail  crystallographically  :  caesium  chromate,  Cs2Cr04,  in 
two  modifications  (rhombohedral  and  orthorhombic) ;  caesium 
dichromate,  Cs2Cr207  (anorthic)  ;  and  caesium  trichromate,  Cs2Cr3O10 
(rhombohedral).  L.  J.  S. 

Silver-magnesium  Alloys.  S.  F.  Schemtschuschny  (Zeit.  anorg. 
Chem.,  1906,  49,  400 — 414.  Compare  Parkinson,  Trans.,  1897,67,  117). 
— The  freezing-point  curve  of  the  system  shows  a  distinct  maximum  at 
820°  and  50  atom,  per  cent,  silver,  corresponding  with  the  composition 
of  the  compound  MgAg,  a  transition  point  for  the  compound  Mg3Ag 
at  492°  and  22'57  atom,  per  cent,  silver,  and  two  eutectic  points  at 
469°  and  17*3  atom,  per  cent.,  and  756°  and  65 '9  atom,  per  cent,  of 
silver  respectively.  The  composition  of  the  compound  Mg3Ag,  which 
decomposes  below  its  melting  point,  has  been  determined  by  the 
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methods  described  in  Tammann’s  recent  papers.  The  compound  MgAg 
forms  mixed  crystals  with  magnesium  from  34‘57  to  50  atom,  per  cent, 
of  silver,  and  with  silver  from  50  to  62  atom,  per  cent,  of  the  same  metal. 
Magnesium  also  forms  solid  solutions  with  silver  which  are  saturated 
when  28'15  atom,  per  cent,  of  the  former  metal  is  present ;  the  freezing- 
point  depression  of  silver  due  to  the  presence  of  zinc  is  therefore  much 
smaller  than  the  theoretical  value. 

The  alloys  of  silver  and  magnesium  are  harder  than  the  component 
elements,  and  the  brittleness  reaches  its  maximum  at  points  cor¬ 
responding  with  the  composition  of  the  compounds.  Those  rich  in 
magnesium  are  easily  oxidised,  decompose  water  more  readily  than 
magnesium,  and  yield  a  black  powder  on  long  exposure  to  air.  The 
fresh  surface  of  alloys  containing  from  57  to  70  atom,  per  cent,  of 
magnesium  is  yellowish  in  colour. 

The  paper  is  illustrated  with  ten  micro -photographs.  G.  S. 

Structure  of  Electrolytic  Calcium.  L.  Doermer  (Zeit.  anorg. 
Chem.,  1906,  49,  362  —  364). — A  freshly  fractured  surface  of  metallic 
calcium  from  the  electro-chemical  works  at  Bitterfeld  showed  small 
aggregates  of  the  appearance  of  ice  crystals  embedded  in  the  main  bulk 
of  metal.  These  aggregates  are  more  readily  acted  on  by  moisture  and 
less  affected  by  hydrochloric  acid  in  absolute  alcohol  than  the  ground 
mass ;  they  are  not  observable  in  specimens  of  the  metal  which  have 
been  melted  and  allowed  to  resolidify.  The  author  considers  that  these 
differences  are  brought  about  by  traces  of  impurities  in  the  technical 
product.  G.  S. 

Attempts  to  prepare  Sub-salts  of  Calcium.  Antoine  Guntz 
and  Henry  Bassett,  jun.  (Bull.  Soc.  chim.,  1906,  [iii],  35,  404 — 418. 
Compare  Moissan,  Abstr.,  1900,  ii,  76;  Borchers  and  Stockem,  Abstr., 
1903,  ii,  19,  and  Guntz,  Abstr.,  1905,  ii,  87). — Mixtures  of  metallic 
calcium  with  (1)  calcium  chloride,  (2)  calcium  iodide,  or  (3)  calcium 
fluoride  were  heated  in  various  ways  under  reduced  pressure  or  in 
presence  of  hydrogen,  methane,  or  argon,  and  also  in  an  iron  crucible. 
The  products  obtained  were  similar  to  those  secured  by  previous 
workers  ( loc .  cit.),  and  usually  assumed  to  be  sub-salts  of  calcium. 
The  authors  are,  however,  of  opinion  that  these  indefinite  products 
consist  merely  of  mixtures  of  the  unaltered  salt  with  varying  small 
proportions  of  calcium  oxide  and  hydride,  and  that  the  property  of 
liberating  hydrogen  from  water  shown  by  these  products  is  due  to 
calcium  hydride,  and  not  to  calcium  sub-salts  as  has  been  supposed. 
The  hydride  is  formed,  in  the  absence  of  free  hydrogen,  by  the  action 
of  small  quantities  of  water  on  the  calcium,  the  hydrogen  liberated 
subsequently  combining  with  some  of  the  residual  metal. 

T.  A.  H. 

Action  of  Alkali  Bromides  on  Barium  Carbonate.  Edm. 
Taponier  (Bull.  Soc.  chim.,  1906,  [iii],  35,  280 — 293). — The  experi¬ 
ments  were  carried  out  on  the  same  lines  as  those  described  by  Cantoni 
and  Goguelia  (Abstr.,  1905,  ii,  87).  The  results  show  that  the  action 
of  a  solution  of  potassium  or  sodium  bromide  on  barium  carbonate, 
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suspended  in  water,  increases  with  increase  of  time  or  concentration 
and  with  rise  of  temperature,  and  that  in  general  the  action  of  sodium 
bromide  is  more  marked  than  that  of  potassium  bromide.  Potassium 
chloride,  in  all  circumstances,  is  more  active  than  potassium  bromide, 
but  this  difference  in  activity  is  less  marked  in  the  case  of  the 
two  corresponding  sodium  salts.  The  amount  of  barium  carbonate 
decomposed  by  a  boiling  solution  of  ammonium  bromide  augments  as 
the  time  of  action  is  prolonged  and  the  concentration  of  the  bromide  is 
increased. 

At  atmospheric  temperature,  and  acting  for  a  period  of  ninety-eight 
days,  ammonium  bromide  exerts  most  and  potassium  bromide  least 
action  of  the  three  salts  used.  Figures  and  curves  illustrating  these 
results  are  given  in  the  original.  T.  A.  H. 

Revision  of  the  Atomic  Weight  of  Cadmium.  II.  Gregory  P. 
Baxter,  Murray  A.  Hines,  and  Harry  L.  Frevert  ( J '.  Amer.  Chem. 
Soc.,  1906,  28,  770 — 786.  Compare  Baxter  and  Hines,  Abstr.,  1905, 
ii,  321). — The  atomic  weight  of  cadmium  has  been  redetermined  by  the 
analysis  of  highly  purified  cadmium  bromide.  Weighed  portions  of  the 
bromide,  after  fusion  in  a  mixture  of  dry  nitrogen  and  hydrogen 
bromide,  were  titrated  against  weighed  portions  of  pure  silver.  The 
precipitated  silver  bromide  was  afterwards  collected  and  weighed. 
Various  corrections  were  applied  to  ensure  the  greatest  possible 
accuracy.  In  this  way  the  atomic  weight  of  cadmium  calculated  from 
the  ratio  CdBr2 :  2Ag  was  found,  as  the  average  of  seven  analyses,  to  be 
112 '47 0,  and  from  the  ratio  CdBr2  :  2AgBr,  112,4o4,  also  as  the  average 
of  seven  analyses  [Ag  =  107-930,  Br  =  79'955].  Hence,  as  the  average 
of  both  series,  the  atomic  weight  of  cadmium  was  found  to  be  112  467, 
a  value  which  is  identical  with  that  previously  obtained  from  the 
analysis  of  the  chloride.  From  the  same  analyses,  the  ratio  Ag  :  Br  was 
found  to  be  57'4437. 

It  was  found,  as  has  been  previously  shown  by  Bailey  and  Fowler 
(Trans.,  1888,  53,  755),  that  phosphoric  oxide  is  attacked  by  hydrogen 
chloride  and  is  therefore  unsuitable  for  drying  the  gas.  It  is  shown, 
however,  that  no  appreciable  error  is  introduced  from  this  source  when 
a  dry  salt  is  fused  in  a  current  of  hydrogen  chloride  which  has  been 
dried  in  this  way.  It  is  also  found  that  when  hydrogen  bromide 
diluted  with  twice  its  volume  of  nitrogen  is  passed  over  phosphoric  oxide 
no  such  effect  is  produced.  E.  G. 

Lead  and  Silver.  K.  Friedrich  [and  Puchta]  ( Metallurgies  1906, 
3,  396 — 406). — A  redetermination  of  the  freezing-point  curve  of  the 
lead-silver  alloys  has  confirmed  entirely  the  results  of  Heycock  and 
Neville  (Abstr.,  1897,  ii,  245).  The  eutectic  line  can  be  traced  almost 
to  the  limits  of  the  diagram.  The  metals  thus  separate  in  a  pure 
state,  and  no  compounds  are  formed.  The  separation  of  lead  and  silver 
by  crystallisation  proceeds  in  exactly  the  same  way  in  iron  and  in 
porcelain  vessels;  the  suggestion  of  Bock  (Chem.  Zeit.,  1905,  29,  1199) 
that  iron  plays  a  part  in  the  Pattison  process  for  the  desilverisation  of 
lead  is  therefore  unfounded.  The  position  of  the  eutectic  point  is  not 
displaced,  and  the  form  of  the  fieezing-point  curve  is  unaltered  when 
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the  fusions  are  carried  out  under  a  pressure  of  5  atmospheres.  Experi¬ 
ments  with  a  specially  constructed  electric  furnace  provided  with  tap- 
holes  at  different  levels  showed  that  no  segregation  of  the  alloys  takes 
place  in  the  molten  state.  C.  H.  D. 

Lead  Oxychlorides.  Rudolf  Ruer  (Zeit.  anorg.  Chem.,  1906, 
49,  365 — 383). — The  freezing-point  curve  of  mixtures  of  lead  oxide 
and  lead  chloride  up  to  88  per  cent,  of  the  oxide  has  been  plotted  from 
the  results  of  measurements  made  in  platinum  vessels  in  the  usual 
way ;  larger  proportions  of  oxide  could  not  be  employed  owing  to  the 
destructive  action  on  the  platinum  at  the  high  temperatures  necessary 
to  effect  fusion.  The  curve  shows  two  maxima  at  693°  and  62  per  cent, 
and  711°  and  76  per  cent,  by  weight  of  lead  oxide,  corresponding  with 
the  composition  of  the  compounds  PbCl2,2PbO  and  PbCl2,4PbO 
respectively;  three  eutectic  points  at  438°  and  20  per  cent.,  691°  and 
64  per  cent.,  and  703°  and  82  per  cent,  of  lead  oxide  respectively,  as 
well  as  a  break  in  the  curve  at  524°  and  36  per  cent,  of  the  oxide.  The 
latter  arises  from  the  fact  that  the  compound,  PbCl2,2PbO,  which 
separates  primarily  from  mixtures  containing  47 — 62  per  cent,  by 
weight  of  lead  oxide,  reacts  below  524°  with  the  fused  mass  to  form  a 
third  compound,  PbCl2,PbO,  the  formula  of  which  has  been  established 
by  thermal  analysis.  Between  68  and  78  per  cent,  of  lead  oxide,  the 
compound  PbCl2,4PbO  forms  mixed  crystals  with  PbCl2,2PbO  and 
PbO  respectively.  Lead  chloride  melts  at  500°,  the  oxide  at  about  835°. 
There  is  no  evidence  of  the  existence  of  other  compounds  than  the 
three  just  mentioned,  although  several  others  are  referred  to  in  the 
literature. 

The  compound  PbCl2,PbO  forms  long,  colourless  needles,  and  occurs 
in  nature  as  matlockite  ;  PbCl2,2PbO  forms  long,  lustrous  needles, 
and  occurs  naturally  as  mendipite,  whilst  PbCl2,4PbO  forms  lustrous, 
yellow  plates. 

The  paper  is  illustrated  with  eight  microphotographs.  G.  S. 

Iodides  of  Thallium  ;  their  Limits  of  Existence  and  Valency. 
A  Case  of  Inorganic  Tautomerism.  W.  Maitland  and  Richard 
Abecg  (Zeit.  anorg.  Chem.,  1906,  49,  341 — 355.  Compare  Spencer 
and  Abegg,  Abstr.,  1905,  ii,  369 ;  Maitland,  this  vol.,  ii,  328), — The 
solutions  obtained  when  thallous  iodide,  iodine,  and  iodine  ions  are 
brought  together  contain  the  ions  l',I3',  TT,  Tl"',  T1I4',  and  the  neutral 
molecules  Til,  T1I3,  and  I2  in  equilibrium  with  the  solid  substances 
Til,  T16I8,  T1I3,  and  I2.  By  a  combination  of  solubility  and  parti¬ 
tion  measurements  with  potential  observations,  the  concentrations  of 
these  neutral  molecules  and  ions  have  been  determined  under  different 
conditions  and  are  given  in  tabular  form. 

Practically  all  the  thallium  in  solution  is  present  as  the  complex  ion 
T1I4' ;  the  equilibrium  constant  &  =  TlI4/(Tr’')(J')4  has  the  value 
1-95-1030.  The  calculation  of  this  constant  was  rendered  possible  by 
previous  determinations  of  the  concentration  ratios  Tr":Tl"  and 
I2  : 1'  from  the  results  of  potential  measurements  (compare  Spencer 
and  Abegg  ;  Maitland,  loc.  cit .)  ;  the  absolute  concentrations  were  sub- 
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Sequently  obtained  from  the  solubility  product  of  thallous  iodide  and 
the  concentration  of  free  iodine  respectively. 

The  composition  of  the  higher  iodides,  T16I8  and  T1I3  (already 
described  by  Jorgensen,  this  Journal,  1873,  475),  was  determined  by 
shaking  thallous  iodide  with  solutions  of  iodine  in  carbon  disulphide 
or  carbon  tetrachloride  of  different  concentrations,  as  well  as  with 
solutions  of  the  same  element  in  aqueous  potassium  iodide,  and  it  was 
found  that  the  transition  Til  — >  T16IS  takes  place  at  an  iodine  con¬ 
centration  of  0 '76.10 "5  gram-molecules  per  litre  of  water,  that  of 
TVs  — >-  T1I3  at  3'3.10  4  gram-molecules  of  iodine  per  litre.  The 
higher  iodides  are  not  appreciably  soluble  in  water  or  in  the  ordinary 
organic  solvents. 

The  compound  T1I„  may  be  regarded  as  a  tautomeric  substance, 
since  it  reacts  towards  a  solution  either  as  a  compound  of  univalent 
thallium  with  the  I3'  ion  or  as  an  iodide  of  tervalent  thallium  depend¬ 
ing  on  the  substances  with  which  it  is  brought  into  contact.  From 
its  solubility  relations  and  the  fact  that  a  change  in  the  composition 
of  the  solid  substances  in  equilibrium  with  the  solution  produces  only 
a  relatively  small  change  in  the  thallous  iodide  concentration,  it  follows 
that  solid  Tll3  is  to  be  regarded  as  essentially  a  thallous  compound ; 
this  is  in  agreement  with  the  fact  of  its  isomorphism  with  rubidium 
and  caesium  tri-iodides.  G.  S. 

Copper-cadmium  Alloys.  B.  Sahmen  (Zeit.  anorg.  Chem.,  1906, 
49,  301 — 310.  Compare  Mylius  and  Fromm,  Abstr.,  1894,  ii,  235; 
Heycock  and  Neville,  Trans.,  1892,  61,  898). — From  the  results  of  an 
investigation  of  this  system  by  Tammann’s  thermal  method,  controlled 
by  microscopic  observations,  the  author  has  obtained  evidence  of  the 
existence  of  two  compounds  of  copper  and  cadmium,  the  probable 
formulae  of  which  are  Cu2Cd  and  Cu2Cd3. 

The  freezing-point  curve  shows  a  break  at  42  atom,  per  cent,  cad¬ 
mium,  a  flat  maximum  at  564°  and  59‘4  atom,  per  cent,  of  the  same 
metal,  and  two  eutectic  points  at  542°  and  45‘4  atom,  per  cent,  and 
314°  and  98  atom,  per  cent,  of  cadmium  respectively.  The  components 
of  the  first  eutectic  mixture  are  the  compounds  Cu2Cd  and  Cu2Cd3 ;  of 
the  second,  Cu2Cd3  and  cadmium.  When  the  temperature  falls  to  552° 
in  mixtures  containing  0 — 42  atom,  per  cent,  cadmium,  the  copper 
which  at  first  separates  enters  into  reaction  with  the  fused  mass  with 
formation  of  the  compound  Cu2Cd  ;  it  was,  however,  found  impossible 
to  complete  the  reaction  even  by  long  heating,  so  that  the  composition 
of  the  compound  could  not  be  determined  quite  conclusively.  Between 
45'4  and  60  atom,  per  cent,  and  60 — 98  atom,  percent,  cadmium,  the 
compound  Cu2Cd3  forms  mixed  crystals  with  Cu2Cd  and  cadmium 
respectively. 

The  alloys  rich  in  cadmium  are  soft.  With  increase  of  copper  they 
become  harder  and  more  brittle,  until  the  alloy  with  the  highest 
melting  point  is  reached,  beyond  which  point  the  brittleness  gradually 
decreases. 

Alloys  containing  100 — 40 atom,  percent,  of  cadmium  are  steel-grey 
in  colour ;  beyond  the  latter  point,  the  yellowish-red  colour  becomes 
more  pronounced  as  the  proportion  of  copper  increases.  G.  S. 
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Preparation  of  Oxychlorides  of  Mercury.  M.  Dukelski  ( Zeit . 
anorg.  Chem 1906,  49,  336 — 337.  Compare  Schoch,  Abstr.,  1903,  ii, 
428). — The  author  has  obtained  two  modifications  of  the  compound 
4Hg0,HgClo  by  interaction  of  mercuric  chloride  and  borax  in  aqueous 
solution ;  one  was  obtained  from  boiling  concentrated  solutions,  and 
occurs  in  small,  deep  brown  needles,  the  other  separated  from  boiling 
dilute  solutions  in  lustrous,  golden-yellow  scales.  The  question  as  to 
the  identity  of  either  of  these  compounds  with  one  of  the  three 
modifications  of  the  same  oxychloride  described  by  Schoch  ( loc .  cit .) 
remains  undecided.  G.  S. 

Isomorphism  of  Mercuric  Iodide  with  Zinc  and  Cadmium 
Iodide.  Andre  Duboin  ( Compt .  rend.,  1906,  142,  40 — 41). — 
Examination  of  the  crystals  which  are  successively  deposited  from 
solutions  containing  zinc  or  cadmium  iodide  together  with  mercuric 
iodide  has  shown  that  the  latter  forms  a  complete  series  of  mixed 
crystals  with  the  two  former.  The  double  iodides  previously  described, 
ZnI2,HgI2,  CdI2,HgI2,  and  CdI2,3HgI2,  are  in  all  probability  iso- 
morphous  mixtures  and  not  definite  compounds.  A  solution  saturated 
at  14 *5°  with  regard  to  zinc  and  mercuric  iodide  has  the  composition 
HgI2,l-87ZnI2,16-33H20,  and  has  the  sp.  gr.  2-82.  H.  M.  D. 

Magnesium  and  Manganese  Mercury  Iodides.  Andre  Duboin 
(Gompt.  rend.,  1906,  142,  1338 — 1339.  Compare  Abstr.,  1905,  ii, 
637 ;  this  vol.,  ii,  85,  231,  286,  359). — The  two  crystalline  double 
salts,  MgI2,2HgI2,7H20,  sp.  gr.  3’8  at  0°,  and  MgI2,HgI2,9H20,  sp.  gr. 
2-9,are  consecutively  deposited  from  a  saturated  solution  of  magnesium 
and  mercuric  iodides  having  a  sp.  gr.  2-92  at  17'8°,  and  the  com¬ 
position  represented  by  the  formula  MgI2,l'29HgI2,l  1  06H2O. 

Manganese  mercury  iodide,  3MnI2,5HgI2,20H2O,  sp.  gr.  3’8,  is 
deposited  when  a  saturated  solution  of  manganese  and  mercuric 
iodides,  having  a  sp.  gr.  2 '9 8  at  17°,  is  evaporated  in  the  presence 
of  sulphuric  acid. 

These  double  salts  closely  resemble  the  corresponding  compound  of 
calcium  in  their  solubilities.  M.  A.  W. 

Aluminium-bismuth  and  Aluminium- tin  Alloys.  Alfred  G.  C. 
Gwyer  (Zeit.  anorg.  Chem.,  1906,  49,  311 — 319.  Compare  Heycock 
and  Neville,  Trans.,  1890,  57,  376;  Campbell  and  Matthews,  Abstr., 
1902,  ii,  399;  Shepherd,  Abstr.,  1904,  ii,  486). — The  melting-point 
curve  of  alloys  of  aluminium  and  tin  falls  regularly  from  the  melting 
point  of  the  former  metal  to  the  eutectic  point  of  the  alloy  rich  in  tin  ; 
according  to  Heycock  and  Neville,-  the  latter  point  lies  at  229°, 
3°  below  the  melting  point  of  tin,  and  the  mixture  contains  0'48  per 
cent,  by  weight  of  aluminium.  The  shape  of  the  curve  is  not  modified 
by  heating  the  alloy  for  five  hours  at  710 — 720°,  so  that  the  metals  do 
not  enter  into  chemical  combination.  The  results  are  in  complete 
accord  with  the  recent  observations  of  Shepherd,  but  not  with  those  of 
Campbell  and  Matthews  (loc.  cit.) ;  the  difference  is  probably  due  to 
the  fact  that  the  latter  observers  did  not  stir  the  alloys  while  cooling. 

Aluminium  and  bismuth  show  only  a  small  mutual  solubility.  The 
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saturated  solution  of  bismuth  in  aluminium  contains  about  0*5  atom, 
per  cent,  of  the  former  metal  and  solidifies  at  652°,  about  5°  below 
the  melting  point  of  aluminium.  At  the  same  temperature,  the  layer 
rich  in  bismuth  contains  about  8  atom,  per  cent,  of  aluminium,  but  the 
solubility  diminishes  with  decrease  of  temperature,  and  is  practically 
zero  at  the  melting  point  of  bismuth.  The  two  metals  show  no  sign 
of  chemical  combination,  even  on  heating  for  some  time  at  1200° 
(compare  Tammann,  this  vol.,  ii,  88).  G.  S. 

Knapp’s  Boron- ultramarine.  Josef  Hoffmann  ( Zeit .  angew. 
Chem.,  1906,  19,  1089 — 1095). — The  author  has  studied  the  origin  of 
the  blue  colour  first  observed  by  Knapp  (Dingler’s  Polyt.  J 1879, 
233,  479)  in  connection  with  his  investigations  on  boron  glass.  Dark 
blue  boron-ultramarine  is  best  obtained  by  fusing  together  3*6  parts  of 
borax,  1*5  parts  of  boric  acid,  and  0*9  part  of  sodium  sulphide;  if  less 
boric  acid  or  more  sulphide  is  used,  the  resulting  glass  is  either  green 
or  brown,  but  the  blue  colour  can  be  easily  restored  by  the  addition  of 
more  boric  acid.  Sulphur  or  the  sulphides  of  calcium,  barium, 
strontium,  or  potassium  may  be  substituted  for  sodium  sulphide.  A 
similar  blue  mass  may  also  be  obtained  by  fusing  together  17  grams 
of  boron  trioxide  and  2  grams  of  sodium  sulphide,  but  no  blue  colour 
was  obtained  by  fusing  either  boric  acid  or  borax  with  sulphur  alone. 
The  yellow  mass  obtained  by  heating  borax  with  sulphur  was  turned 
blue  by  the  addition  of  phosphoric  oxide,  alum,  hydrochloric  or 
sulphuric  acid  ;  excess  of  the  latter  acid  causes  the  blue  colour  to  dis¬ 
appear  again.  The  blue  mass  obtained  by  either  of  the  above  processes 
becomes  colourless  when  strongly  heated.  Similar  blue  glasses  may 
be  obtained  by  heating  microcosmic  salt  with  sodium  sulphide  or 
sulphur  and  boric  acid. 

Blue  boron-ultramarine  has  a  hardness  of  5,  and  is  slightly  soluble 
in  water  to  form  a  colourless  alkaline  solution ;  it  dissolves  in  cold 
hydrochloric  acid,  the  solution  on  warming  evolving  hydrogen  sulphide. 
The  blue  mass  when  heated  until  it  becomes  colourless  no  longer 
contains  sulphur.  Similar  blue  compounds  can  also  be  obtained  by 
exposing  a  mixture  of  borax  and  boron  trioxide  to  a  stream  of  hydrogen 
sulphide  or  of  cax*bon  disulphide  and  subsequently  heating.  The 
lowest  proportion  of  boron  trioxide  which  yields  a  blue  compound 
corresponds  with  the  formation  of  a  triborate  of  the  type  Na20,3B203. 

P.  H. 

Crystallography  of  Iron.  Floris  Osmond  and  G.  Cartaud 
(Compt.  rend.,  1906,  142,  1530—1532;  143,  44— 46).— The  three 
varieties  of  iron,  a-,  /?-,  and  y-ferrite,  crystallise  in  the  cubic  system. 
With  the  object  of  ascertaining  whether  structural  differences  are 
exhibited  by  the  three  allotropic  forms,  the  authors  have  examined 
the  pressure  figures  and  the  position  of  the  twins  produced  mechanically 
and  also  by  deformation  followed  by  annealing.  The  pressure  figures 
of  y-iron  consist  entirely  of  straight  lines,  whilst  /?- iron  gives  rise  to 
curved  lines  and  a-iron  to  both,  although  the  curved  lines  predominate. 
In  the  case  of  the  a-form,  mechanical  twinning  of  the  fluorite  type 
takes  place;  after  deformation  and  annealing  there  is  no  twinning. 
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The  /3-form  does  not  yield  twins  by  either  process,  whilst  the  y-form 
exhibits  the  phenomenon  in  both  cases. 

When  ordinary  manganese  steel  is  heated  at  1100°  and  hardened  by 
plunging  into  cold  water,  the  martensite  structure  is  recognisable 
under  the  microscope.  This  structure  is  characteristic  of  y-iron,  but 
when  very  rapid  cooling  takes  place  the  martensite  structure  is 
retained  even  when  the  y-iron  has  undergone  complete  transformation 
into  the  a-modihcation.  Meteoric  irons  show  the  martensite  structure 
although  the  iron  exists  in  the  a-form.  The  reason  for  this  is  the 
lowering  of  the  transition  temperature  to  such  an  extent  by  the  nickel 
present  that  the  iron  cannot  assume  the  characteristic  structure  of  the 
a-form.  Such  a  condition  may  always  be  expected  when  an  allotropic 
change  accompanied  by  alteration  of  volume  takes  place  in  the  solid 
state  if  the  mechanical  stress  set  up  is  capable  of  bringing  about 
mechanical  twinning.  H.  M.  D. 

Determination  of  the  Transition  Points  of  Steels  by  the 
Electrical  Resistance  Method.  P.  Fournel  ( Compt .  rend.,  1906, 
143,  46 — 49). — The  material,  in  the  form  of  wires  0-3  mm.  in  diameter 
and  30  cm.  long,  was  heated  in  a  vacuum  by  means  of  an  electrical 
resistance  furnace  and  the  resistance  measured  by  the  potentiometer 
method.  Curves  representing  the  relationship  between  the  electrical 
resistance  and  the  temperature  are  drawn  for  five  samples  of  steel. 
The  transition  points  designated  by  Osmond  Ap  A2,  and  Ag  are  clearly 
indicated  by  breaks  in  the  curves  in  the  case  of  the  steels  containing 
a  small  amount  of  carbon.  The  composition  of  the  steels  and  the 
critical  temperatures  are  given  in  the  table  : 


Percentage  of  C. 

Si. 

Mu. 

Ax. 

Ao. 

A  3. 

0-08 

0-24 

0-43 

— 

775° 

880° 

0-11 

0-02 

0-35 

670° 

780 

890 

0-22 

0-33 

0-57 

695 

740 

790 

0-37 

1-05 

0-126 

% 

047 

0-25 

730—770° 

730—750 

H.  M.  D. 

Copper  Steels.  Pierre  Breuil  {Compt.  rend.,  1906,  142, 
1421 — 1424). — Two  series  of  copper  steels  were  prepared,  one  con¬ 
taining  0468  to  0450  per  cent,  of  carbon,  the  other  0-336  to  0-282 
per  cent.;  in  each  series  the  copper  varied  from  0-0  to  32  per  cent.,  and 
each  steel  contained  040  to  0-15  per  cent,  of  manganese,  0  220  per 
cent,  of  silicon,  0‘020  per  cent,  of  phosphorus,  and  0’015  per  cent,  of 
sulphur.  The  members  of  the  first  series  and  those  of  the  second  up  to 
and  including  the  one  containing  16  per  cent,  of  copper  formed  homo¬ 
geneous  ingots,  but  no  steel  could  be  prepared  containing  0-282  per 
cent,  of  carbon  and  32  per  cent,  of  copper.  The  ingot  divided  into  two 
parts  :  the  upper  part  contained  34-2  per  cent,  of  copper  at  the  core 
and  21 '2  per  cent,  at  the  surface,  whilst  the  corresponding  numbers  for 
the  lower  part  were  74'8  and  244  respectively.  The  copper  steels  not 
containing  more  than  4  per  cent,  of  copper  are  without  colour  and  can 
be  rolled,  the  steels  of  higher  copper  content  have  a  red  colour  and  are 
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too  brittle  to  be  worked.  All  the  steels  are  magnetic,  and  their  hard¬ 
ness,  determined  by  Brinell’s  method,  increases  with  the  amount  of 
copper,  and  the  cooling  curves  obtained  by  Osmond’s  method  show  a 
large  number  of  singular  points.  M.  A.  W. 

Artificial  Crystals  of  Ferric  Hydroxide  and  of  Anhydrous 
Ferric  Oxide  Pseudomorphous  with  Ferric  Sulphate.  Albert 
Vesterberg  ( Ber .,  1906,  39,  2270 — 2274). — Iron  powder  (ferrum 
redactum)  is  added  to  hot  dilute  sulphuric  acid  (1  : 1)  and  the  mixture 
heated  until  the  acid  begins  to  fume  and  the  iron  is  transformed  into  a 
faintly-red,  crystalline  powder  of  ferric  sulphate.  The  acid  is  poured 
off  as  completely  as  possible  and  the  crystals,  without  being  washed, 
are  placed  in  water  and  shaken  with  a  solution  of  sodium  hydroxide 
(1  :  2).  The  copper-coloured,  crystalline  meal  is  finally  washed  with  hot 
water  and  dried  at  the  ordinary  temperature.  The  substance  forms 
six-  or  eight-sided,  isotropic  plates,  has  a  yellowish-brown  or  reddish- 
brown  colour,  is  very  friable,  has  a  sp.  gr.  3'234  at  15°,  and  is  easily 
soluble  in  20  percent,  hydrochloric  acid.  The  composition  corresponds 
approximately  with  the  formula  Fe203,2H20,  but  small  quantities  of 
sodium,  silicon,  and  manganese  are  also  present  in  the  substance,  which 
is  pseudomorphous  with  ferric  sulphate.  When  dried  in  a  desiccator, 
the  substance  changes  into  a  monohydrate,  Fe203,H20,  which  is  not 
very  stable,  and  begins  to  lose  water  at  100°,  but  differs  from  Brunck 
and  Graebe’s  monohydrate  (Abstr.,  1881,  126  ;  van  Bemmelen  and 
Klobbie,  Abstr.,  1903,  ii,  169)  in  being  very  hygroscopic  and  in  being 
pseudomorphous  with  anhydrous  ferric  sulphate. 

The  anhydrous  ferric  oxide  resembles  the  hydrated  form  in  appear¬ 
ance,  but  is  redder  and  has  a  sp.  gr.  5'06.  C.  S. 

The  System :  Iron  and  Sulphur.  Wilhelm  Treitschke  and 
Gustav  Tammann  ( Zeit .  anorg.  Chem.,  1906,  49,  320 — 335.  Compare 
Le  Chatelier  and  Ziegler,  Bull.  Soc.  Encouragement  Ind.,  1902,  p.  368). 
— Ferrous  sulphide  and  iron  are  not  completely  miscible  in  the  fused 
condition,  mixtures  containing  8 — 80  per  cent,  of  ferrous  sulphide 
separating  into  two  layers  at  1400°.  The  freezing-point  curve  falls 
from  1540°,  the  freezing-point  of  iron,  to  1400°,  remains  horizontal 
until  the  disappearance  of  the  layer  rich  in  iron,  then  falls  to  the 
eutectic  temperature,  970°,  and  finally  rises  to  1300°,  the  freezing  point 
of  ferrous  sulphide.  The  eutectic  mixture  contains  about  16  per  cent, 
of  the  sulphide.  The  components  separate  to  a  great  extent  in  the 
form  of  two  saturated  mixed  crystals,  containing  3  and  96  per  cent,  by 
weight  of  iron  respectively. 

After  crystallisation  is  complete,  secondary  changes  due  to  poly¬ 
morphous  transformations  of  the  components  take  place.  Pure  iron 
shows  two  transition  points  at  855°  and  760°,  corresponding  with  the 
transformation  of  y-  to  /3-iron  and  /?-  to  a-iron  respectively  ;  the  first 
of  these  is  lowered  to  a  greater  extent  than  the  second  by  the  presence 
of  ferrous  sulphide,  and  with  less  than  92  percent,  of  iron  there  is  only 
one  break  in  the  cooling  curve  at  800°,  which  is  probably  connected 
with  the  solubility  of  ferrous  sulphide  in  y-iron.  There  is  some  evidence 
to  show  that  when  the  temperature  of  mixtures  rich  in  iron  falls  to 
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about  800°,  the  mixed  crystals  undergo  partial  separation  into  their 
components.  At  130°  occurs  the  transition  of  /3FeS  to  aFeS,  already 
observed  by  Le  Chatelier  and  Ziegler ;  it  is  attended  by  considerable 
dilatation. 

The  deleterious  effect  of  traces  of  sulphur  on  the  properties  of  iron 
is  discussed  in  the  light  of  the  above  results.  In  mixtures  containing 
more  than  2  per  cent,  of  sulphur,  this  effect  is  due  to  the  presence  of  a 
readily  fusible  layer  of  sulphide  between  the  particles  of  iron.  That 
the  presence  of  even  002  per  cent,  of  sulphur  is  disadvantageous  is  to 
be  ascribed  to  the  brittle  character  of  the  mixed  crystals  rich  in  iron. 

The  paper  is  illustrated  with  microphotographs.  G.  S. 

Action  of  Water  Vapour  on  Sulphides  at  a  Red  Heat. 
Production  of  Free  Metals.  Application  to  Volcanic  Pheno¬ 
mena.  Ahmand  Gautier  ( Compt .  rend.,  1906,  142,  1465 — 1470). — 
At  an  incipient  red  heat  the  sulphides  of  iron  are  decomposed  by  water 
vapour  according  to  the  equation  3FeS  +  4H20  =  Fe304  +  3H2S  +  H.2 ;  at 
a  higher  temperature,  sulphur  dioxide  and  sulphur  are  also  formed. 
When  heated  to  bright  redness  in  a  current  of  water  vapour,  lead 
sulphide  decomposes  according  to  the  equations  3PbS  +  2H20  =  3Pb  + 
2H2S  +  S02,  2H2S  4-  S02  =  2H20  +  3S.  Sulphur  dioxide  is  evolved  in 
small  quantity,  and  free  sulphur  mixed  with  a  little  lead  sulphate 
collects  in  the  cool  part  of  the  tube.  The  sulphate  is  probably  formed 
by  the  reaction  PbS  4-  2S02  =  PbS04  +  2S.  In  a  similar  manner,  cuprous 
sulphide  is  decomposed  at  a  white  heat  according  to  the  equation 
Cu2S  +  2II20  =  2Cu  +  S02  +  2H2.  The  free  metals  are  thus  obtained  in 
the  case  of  the  feebly  electropositive  metals  lead  and  copper. 

On  passing  a  current  of  hydrogen  sulphide,  saturated  with  water 
vapour  at  100°,  through  a  red-hot  tube  provided  with  a  condenser, 
sulphurous  acid,  sulphuric  acid  in  small  quantity,  and  colloidal  and 
precipitated  sulphur  collect  in  the  latter,  and  hydrogen  is  also  evolved. 
The  presence  of  sulphur  dioxide  in  volcanic  gases  can  thus  be  easily 
explained  by  the  displacement  and  oxidation  of  the  sulphur  of  metallic 
sulphides  by  the  action  of  water  vapour  at  high  temperatures. 

H.  M.  D. 

Action  of  Hydrogen  Sulphide  on  Certain  Oxides.  Ap¬ 
plication  to  Volcanic  Phenomena  and  Thermal  Springs. 
Abmand  Gautier  {Compt.  rend.,  1906,  143,  7 — 12.  Compare 
preceding  abstract). — Magnetic  oxide  of  iron  is  transformed  by 
hydrogen  sulphide  at  a  white-red  heat  into  ferrous  sulphide  with 
evolution  of  hydrogen,  sulphur  dioxide,  and  a  small  quantity  of 
sulphur  trioxide.  The  reaction  in  the  case  of  ferric  oxide  is  similar 
and  corresponds  with  the  equation  2Fe203  +  7H2S  =  4FeS  +  3S02  +  7H2. 
Alumina  is  converted  into  the  oxysulphide  according  to  the  equation 
4A1203  +  9H2S  =  2A1203,A12S3  +  3S02  -I-  9H2  ;  silica  gives  the  oxy¬ 
sulphide,  Si02,SiS2,  and  aluminium  silicates  are  also  partially  de¬ 
composed  in  a  similar  manner. 

The  products  obtained  by  passing  a  mixture  of  carbon  dioxide  and 
hydrogen  sulphide  through  a  porcelain  tube  at  a  white-red  heat  are 
water,  carbonic  oxide,  carbon  oxysulphide,  and  hydrogen.  The  relative 
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amount  of  the  oxysulphide  formed  is  not  appreciably  altered  by 
varying  the  proportions  of  the  carbon  dioxide  and  hydrogen  sulphide 
in  the  entering  gas  mixture.  The  reaction  is  represented  by  the 
equation  8C02  +  9H2S  =  3COS  +  500  +  H2  +  8H20  +  6S.  The  fact  is 
recalled  that  carbon  oxysulphide  has  been  found  by  several  observers 
in  volcanic  gases  and  also  in  sulphuretted  waters  in  volcanic  neigh¬ 
bourhoods.  H.  M.  D. 

Lecture  Experiment  with  Cobaltinitrites.  E.udolf  Wegscheider 
(Zeit.  anorg.  Chem.,  1906,  49,  441 — 442). — The  experiments  described 
are  designed  to  illustrate  some  of  the  properties  of  cobalt  salts. 

Sodium  cobaltinitrite  can  be  prepared  readily  by  adding  to  a  hot 
concentrated  solution  of  sodium  nitrite  a  solution  of  a  cobaltous  salt, 
free  from  nickel,  acidifying  with  acetic  acid,  and  boiling  for  a  few 
minutes.  The  solution  gives  a  yellow  precipitate  of  potassium  cobalti¬ 
nitrite  with  potassium  salts,  is  not  precipitated  by  dilute  sodium 
hydroxide  solution  in  the  cold  (indicating  the  absence  of  Co”  and 
Co” ’ions),  but  yields  a  precipitate  of  cobaltic  hydroxide  on  boiling, 
which  shows  that  the  complex  salt  contains  tervalent  cobalt  and  is 
decomposed  by  boiling  alkalis.  G.  S. 

Two  Remarkable  Cases  of  Isomorphism.  H.  Copaux  (Chem. 
Centr.,  1906,  i,  1673  ;  from  Bull.  Soc.  franq.  Min.,  29,  77 — 85). — The 
acid,  Si02,12Mo03,2H.20,31H20,andthesalt,Si02, 12Mo03,2Li20,29H20, 
crystallise  together  in  varying  proportions  from  cold  solutions  and 
from  solutions  at  30°.  The  same  acid  loses  7H20  and  forms  mixed 
crystals  with  the  salt,  Si02,12Mo03,2Ba0,22H20,  the  mixture  con¬ 
taining  8 — 50  per  cent,  of  the  acid.  These  cases  show  that  iso¬ 
morphism  is  dependent  on  similarity  of  crystalline  form  and  not  on 
chemical  composition.  E.  W.  W. 

Zinc-antimony  Alloys.  S.  F.  Schemtschuschny  (Zeit.  anorg.  Chem., 
1906,  49,  384 — 399.  Compare  Monkemeyer,  Abstr.,  1905,  ii,  171  ; 
Herschkowitz,  Abstr.,  1898,  ii,  582). — From  an  investigation  of  the 
freezing-point  curve  of  zinc-antimony  alloys,  evidence  has  been 
obtained  of  the  existence  of  the  compounds  Zn3Sb2  and  ZnSb.  The 
shape  of  the  curve  in  the  region  corresponding  with  the  composition  of 
the  latter  compound  depends  on  whether  the  fused  mass  is  brought  to 
crystallisation  by  the  addition  of  traces  of  solid  alloy,  ZnSb,  or 
whether  it  is  allowed  to  crystallise  spontaneously. 

The  freezing-point  curve  obtained  with  inoculation  consists  of  five 
branches.  There  is  a  maximum  at  566°  and  40  atom,  per  cent, 
antimony  corresponding  with  the  composition  of  the  compound  Zn3Sb2, 
a  break  at  537°  and  £>3*7  atom,  per  cent,  antimony,  indicating  the 
transition  of  Zn3Sb2  and  antimony  to  the  compound  ZnSb,  as  well  as 
two  eutectic  points  at  41 2 ’5°  and  1*21  atom,  per  cent,  and  505°  and 
68'5  atom,  per  cent,  of  antimony..  When  the  fused  mass  crystallises 
spontaneously,  there  is  a  eutectic  point  at  482°  and  6  T9  atom,  per  cent, 
of  antimony,  the  components  of  the  mixture  being  the  compound 
Zo3Sb2  and  antimony.  Monkemeyer  ( loc .  cit.)  found  a  maximum  on 
the  curve  corresponding  with  the  composition  of  the  compound  ZnSb, 
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whereas  the  author’s  results,  as  just  described,  indicate  that  the 
compound  in  question  decomposes  into  the  alloy  Zn3Sb2  and  antimony 
below  its  melting  point. 

The  compound  Zn3Sb2  does  not  form  mixed  crystals  with  either  of 
its  components ;  it  exists  in  two  modifications  which  have  a  transition 
point  in  the  neighbourhood  of  350°. 

From  the  fact  that  the  electrical  conductivity  of  zinc  shows  a  break 
at  360°,  Le  Chatelier  (Abstr.,  1891,  4)  drew  the  conclusion  that  a 
second  modification  of  this  metal  exists,  but  the  author  finds  that  the 
cooling  curve  of  zinc  shows  no  break  between  150°  and  500°. 

The  paper  is  illustrated  with  ten  microphotographs.  G.  S. 

Reduction  of  Antimony  Selenide.  Paul  Chretien  ( Gompt . 
rend.,  1906,  142,  1339—1341  and  1412 -1413).— The  complete  re¬ 
duction  of  antimony  selenide  by  hydrogen  is  a  gradual  process  ;  the 
three  lower  selenides  Sb3Se4,  Sb4Se5,  and  SbSe  are  formed  at  different 
stages  of  the  reaction,  and  the  relative  velocities  of  reduction  of  the 
three  compounds  Sb2Se3,  Sb4Se5,  and  SbSe  are  represented  by  the 
numbers  28,  4'3,  and  1  respectively.  The  cooling  curve  of  mixtures 
of  antimony  and  selenium  determined  by  means  of  a  thermo-electric 
couple  shows  four  maxima  corresponding  with  the  melting  points  of 
the  triselenide  Sb2Se3,  and  the  three  new  selenides  Sb3Se4,  Sb4Se5,  and 
SbSe. 

The  author  has  redetermined  the  melting  point  of  antimony  and 
finds  it  to  be  628° ;  the  last  determination  duo  to  Krafft  is  625°. 

The  cooling  curve  of  mixtures  of  antimony  and  selenium  has  also 
been  examined  by  Pelabon  (Abstr.,  1904,  ii,  560  ;  this  vol.,  ii,  173); 
he  obtained  a  discontinuous  curve  with  two  branches  parallel  to  the 
temperature  axis  representing  the  two  constant  melting  points  (566° 
and  518°)  of  the  mixtures  containing  11  to  39  per  cent,  of  selenium. 
The  author  finds  that  these  results  are  due  to  ineffectual  stirring ;  the 
two  temperatures  represent  the  melting  points  of  two  mixtures, 
the  liquid  not  being  homogeneous,  but  consisting  of  two  phases,  for  on 
analysing  a  mixture  which  had  the  two  melting  points  523°  and  560° 
the  lower  part  contained  12'69  and  the  middle  part  32T2  per  cent,  of 
selenium.  M.  A.  W. 

Bismuth.  Jules  Aloy  and  P.  Feebault  ( Bull .  Soc.  chim.,  1906, 
[iii],  35,  396 — 400). — Bismuth  potassium  chloride,  BiCl3,2HCl,  pre¬ 
pared  by  passing  a  current  of  chlorine  and  bismuth  trichloride  over 
potassium  chloride  heated  to  redness,  is  an  amber-yellow,  crystalline 
mass,  and,  though  deliquescent,  is  more  stable  than  bismuth  trichloride. 
The  solution  in  hydrochloric  acid,  when  evaporated,  deposits  octahedral 
crystals  of  the  hydrated  salt. 

Bismuth  potassium  bromide,  BiBr;,,2KBr,  obtained  by  passing  a 
current  of  carbon  dioxide,  bromine,  and  bismuth  tribromide  over  red- 
hot  potassium  bromide,  is  crystalline,  darkens  in  colour  when  heated, 
and  melts  at  600°.  Water  decomposes  it,  forming  bismuth  oxybromide 
and  potassium  bromide. 

Bismuth  tribromide  hydrobromide,  BiBr3,2HBr,4H20,  obtained  by 
cooling  a  solution  of  the  tribromide  in  hydrobromic  acid  to  -  10°, 
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forms  yellow  needles,  is  deliquescent,  and  on  exposure  to  air  loses 
hydrogen  bromide. 

Bismuthates  of  potassium,  KBi03,  and  sodium,  NaBi03,  were  pre¬ 
pared  in  an  impure  state  by  slowly  adding  a  solution  of  bismuth 
nitrate  in  nitric  acid  to  a  concentrated  boiling  solution  of  the  alkali 
hydroxide,  through  which  a  current  of  chlorine  was  passed.  The 
precipitates  formed,  when  washed  with  water,  gradually  decomposed. 
When  chlorine  was  replaced  by  hydrogen  peroxide,  anhydrous  crystal¬ 
line  products  were  obtained,  varying  in  colour,  with  the  concentration 
of  the  alkali,  from  deep  yellow  to  chocolate-brown.  It  is  probable 
that  these  products  consisted  of  the  acid,  H3Bi04,  in  which  one  or 
more  atoms  of  hydrogen  were  replaced  by  bisrnuthyl,  BiO,  and  the 
remainder  by  the  alkali  metal,  thus  :  Bi04(Bi0)3,  Bi04K(Bi0)9,  or 
Bi04K2(Bi0),  &c.  T.  A.  H. 

Peroxides  of  Bismuth.  III.  Alexander  Gutbier  and  R.  Bunz 
(Zeit.  anorg.  Ghem.,  1906,  49,  432 — 436.  Compare  this  vol.,  ii,  174, 
234  ;  Deichler,  Abstr.,  1899,  ii,  428). — In  former  papers  the  authors 
have  shown  that,  contrary  to  the  views  of  Deichler  ( loc .  cit.),  Pattison 
Muir,  and  others,  no  peroxide  of  bismuth  of  constant  composition  can 
be  obtained  by  the  action  of  gaseous  or  electrolytic  chlorine  on  bismuth 
trioxide  suspended  in  potassium  hydroxide  solution.  Deichler  also 
claimed  to  have  obtained  anhydrous  bismuth  tetroxide  by  the  action 
of  potassium  persulphate  in  alkaline  solution  on  the  trioxide,  but  it  is 
shown  in  the  present  paper  that  the  products  so  prepared  resemble  in 
all  respects  those  obtained  by  the  use  of  chlorine.  As  before,  the 
most  highly  oxidised  products  were  obtained  with  very  concentrated 
potassium  hydroxide  solution,  but  it  was  found  that  even  after  several 
weeks’  treatment  the  wash -water  showed  an  alkaline  reaction,  and  no 
product  of  constant  composition  could  be  isolated.  G.  S. 

The  Attack  of  Platinum  by  Sulphuric  Acid.  L.  Quennessen 
( Compt .  rend.,  1906,  142,  1341 — 1343.  Compare  Scheurer-Kestner, 
Abstr.,  1876,  i,  345  ;  ii,  674;  1878,  650;  1880,  706  ;  Conroy,  Abstr., 
1903,  ii,  433  ;  Delepine,  this  vol.,  ii,  24,  93,  289). — Sulphuric  acid, 
containing  94  per  cent.  H2S04  and  free  from  nitrous  acid,  has  very 
little  solvent  action  on  platinum  when  the  two  are  heated  in  a  vacuum 
at  400°,  but  in  the  presence  of  oxygen  the  platinum  is  dissolved  and 
the  oxygen  absorbed,  whilst  sulphuric  acid  containing  a  slight  excess 
of  sulphur  trioxide  in  solution  dissolves  platinum  at  400°  in  a  vacuum 
to  the  same  extent  as  the  more  dilute  acid  in  the  presence  of  oxygen. 
The  experiments  were  conducted  on  spirals  of  platinum  foil,  and  the 
results  expressed  in  grams  of  metal  dissolved  per  square  decimetre  per 
hour  are  as  follows  :  sulphuric  acid,  containing  94  per  cent.  H2S04, 
dissolves  0’001  and  0T24  gram  commercial  platinum  in  a  vacuum  and 
in  oxygen  respectively,  whilst  in  the  case  of  platinum  the  results 
are  0  0006  and  0-0227  gram ;  sulphuric  acid,  containing  2  per  cent,  of 
free  S03,  dissolves  0  0265  gram  platinum  in  a  vacuum.  M.  A.  W. 

Double  Sulphate  of  Iridium  and  Potassium,  Ir2(S04)3,3K2S04. 
Marcel  Delepine  (Compt.  rend.,  1906,  142,  1525 — 1527). — When 
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potassium  or  ammonium  iridochloride  is  boiled  for  several  hours  with 
concentrated  sulphuric  acid,  and  after  addition  of  potassium  sulphate 
the  temperature  is  gradually  raised  to  520 — 530°,  the  solution  assumes 
a  greenish-blue  colour.  On  treating  the  solidified  product  with  cold 
water,  a  greenish-blue  powder  remains,  which  dissolves  in  boiling 
water,  and  on  cooling  rectangular  or  hexagonal  crystals  separate, 
which  have  the  composition  Ir(S04K)3,H20. 

The  potassium  salt  loses  its  water  at  1 1 0°,  is  completely  precipitated 
by  barium  and  partially  by  rubidium,  strontium,  mercury  (ous  and  ic), 
silver,  thallium,  bismuth,  thorium,  quinine,  and  strychnine  solutions. 
The  precipitated  salts  have  a  bluish-green  colour,  and,  as  in  the  case  of 
the  potassium  salt,  the  contained  sulphuric  acid  is  not  precipitated  by 
barium  solutions  ;  the  barium  salt,  in  fact,  dissolves  in  acids  without 
precipitation  of  any  barium  sulphate.  Ammonia,  and  the  alkali  hydr¬ 
oxides  and  carbonates  decompose  these  complex  salts,  and  the  iridium  is 
precipitated  in  the  form  of  a  violet-coloured  oxide.  The  greenish-blue 
colour  of  solutions  of  the  potassium  salt  is  changed  by  reducing  agents 
to  a  light  yellow,  but  addition  of  oxidising  agents  converts  the  yellow 
into  blue  again.  Barium  sulphate  is  not  precipitated  from  either  the 
yellow  or  blue  solutions  on  addition  of  a  soluble  barium  salt.  The 
observed  changes  cannot  be  satisfactorily  explained  by  the  formula 
Ir(S04K)3.  H.  M.  D. 
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Conditions  of  Growth  of  Crystals  of  Different  Forms  in  a 
Fluid  Medium.  P.  Pawloff  {Zeit.  Kryst.  Min.,  1906,  42,  120 — 157). 
— A  theoretical  discussion,  based  on  thermodynamical  principles,  of 
the  influence  exerted  by  external  conditions  (composition  and  con¬ 
centration  of  the  solution,  pressure,  temperature,  &c.)  on  the  habit 
and  twinning  of  crystals  during  their  growth.  L.  J.  S. 

Bituminous  Lignite  (“  Schweelkohle  ”).  Carl  Hubner  {Arch.. 
Pharm.f  1906,  244,  196 — 215). — An  account  is  first  given  of  the  work 
of  earlier  investigators. 

From  the  portion  of  the  material  soluble  in  benzene  but  one 
substance  was  isolated  in  a  pure  state  by  fractional  distillation, 
namely,  a  hydrocarbon,  which  melted  at  52 — 53°,  contained  C  84’92, 
H  15-14  per  cent.,  and  had  molecular  weight  301  (C22H461);  the 
other  fractions  still  contained  oxygen.  By  treatment  of  that  portion 
with  ether,  however,  and  crystallisation  of  the  soluble  and  insoluble 
fractions,  two  substances  were  obtained  ;  the  first  melted  at  about  77°, 
and  contained  C  80'5,  H  135  per  cent.  (C16H3201),  the  second  melted 
at  82 — -83°  and  contained  C  78‘8,  H  13'2  per  cent.  (C12H2401)  ;  both 
substances  had  the  character  of  saturated  ketones ;  when  heated  they 
gave  off  carbon  monoxide,  but  the  liquid  distillate  still  contained 
oxygen,  and  therefore  was  not  a  pure  hydrocarbon. 
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From  the  portion  of  the  material  which  was  insoluble  in  benzene, 
10  per  cent,  aqueous  sodium  carbonate  extracted  an  amorphous  acid , 
containing  0  60'0,  H  45,  0  27"3,  S  8"3  per  cent.  (C38H34013S2'J) ;  this 
had  the  character  of  a  humic  acid ;  when  distilled  with  lime  it 
appeared  to  yield  a  mercaptan.  Part  of  the  portion  insoluble  in 
benzene  dissolved  in  ether ;  from  it  an  amorphous  acid  was  isolated 
with  the  character  of  a  humic  acid.  C.  F.  B. 

Composition  of  Chalmersite.  Eugen  Hussak  ( Centr .  Min., 
1906,  332 — 333). — The  previous  analysis  of  this  mineral  (Abstr.,  1902, 
ii,  267)  was  made  on  only  0'016  gram.  A  further  supply  of  crystals 
has  now  been  found  at  the  same  locality  (the  Morro  Velho  gold  mine 
in  Minas  Geraes,  Brazil),  and  the  following  new  analysis  has  been 
made  by  W.  Florence  on  0  0896  gram  of  material  carefully  separated 
from  intergrown  pyrrhotite  and  copper-pyrites  : 

Fe.  Cu.  S.  Total. 

43-13  22-27  35-11  100-51 

This  gives  the  formula  CuFe2S3  =  Cu2S,Fe4S5. 

The  newly-found  crystals  are  almost  all  simple  and  are  thin-tabular 
in  habit,  with  angles  very  near  those  of  copper-glance.  Scheelite, 
titaniferous  haematite,  and  regular  intergrowths  of  adularia  and  albite 
are  recorded  from  the  locality.  L.  J.  S. 

Formation  of  Quartz  and  Silicates.  Johannes  Konigsberger 
and  Wolf.  J.  Muller  {Centr.  Min.,  1906,  339 — 348,  353 — 372). — 
Glass  or  obsidian  was  heated  with  water  or  with  water  and  carbon 
dioxide  or  sodium  carbonate  to  about  350°  for  several  hours.  The 
experiments  differ  from  those  made  previously  in  the  same  direction  in 
that  the  sealed  platinum-iridium  tube  contained  a  filtering  device,  so 
that  it  was  possible  to  isolate  any  material  which  separated  during  the 
cooling  of  the  solution,  and  thus  also  to  determine  the  composition  of 
the  solution  at  any  particular  temperature.  The  substance  collected 
on  the  filter  (that  is,  which  had  separated  from  solution)  was  usually 
quartz,  sometimes  opal,  and  some  undetermined  needles,  whilst  the 
action  of  the  liquid  on  the  glass  resulted  in  the  formation  of  quartz, 
chalcedony,  tridymite,  soda-orthoclase,  and  tegirine-augite.  The  bear¬ 
ing  of  these  results  on  the  formation  of  minerals  in  the  crevices  of  the 
crystalline  rocks  of  the  Alps  is  discussed  in  detail  (compare  this  voh, 
ii,  235).  L.  J.  S. 

Crystalline  Pyrochroite  from  LAngban.  Hjalmar  Sjogren 
{Chem.  Centr.,  1906,  i,  1759  ;  from  Geol.  Foren.  Stockholm  Forhandl., 
27,  37). — Pyrochroite  occurs  in  the  fissures  of  the  ordinary  L&ngban 
ore,  which  are  filled  with  calcite.  It  is  associated  with  metallic  lead  in 
lumps  weighing  several  kilograms,  with  copper,  a  considerable  quantity 
of  heavy  spar,  yellow  pyroaurite,  black  earthy  maDgariite,  and  a 
mineral  which  resembles  barysilite.  The  manganite  is  a  decomposition 
product  of  pyrochroite.  Pyrochroite  crystallises  in  prisms  and  needles 
with  a  distinct  basal  cleavage,  pale  sky-blue  by  daylight  and  red- 
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dish-violet  by  lamplight,  but  brown  when  weathered.  The  mineral  has  a 
sp.  gr.  3‘2435.  Analysis  gave  : 

MnO.  FeO.  CaO.  MgO.  H20. 

77-3  0*4  trace  1*7  20-9 

E.  W.  W. 

[Palmerite]  New  Hydrated  Aluminium  Potassium  Phos¬ 
phate.  Eugenio  Casoria  ( Chern .  Centr.,  1906,  i,  1759  ;  from  Annali 
R.  Scuola  Sup.  Agric.  Portici,  1904,  6 — 9). — A  new  mineral,  palmerite, 
has  been  found  under  a  layer  of  bat  guano  in  a  large  cave  in  the 
Alburno  Mountain,  near  Controne,  in  Salerno.  It  forms  a  white 
powder,  is  unctuous  to  the  touch,  and  is  insoluble  in  water  or  acetic 
acid,  but  readily  soluble  in  hydrochloric  acid,  nitric  acid,  or  a  solution 
of  ammonium  citrate.  Analysis  gave  : 

H20  Loss  on 

P205.  Si02.  A1203.  Fe203.  K20.  Na20.  NH3.  (at  100°).  ignition. 

37*10  0-36  22-89  1  17  8-04  0-02  0-61.  7-87  21-29 

corresponding  with  A12K2H(P04  )3,7H20. 

Ferruccio  Zambonini  points  out  that  K20,3A1203,3P205,19H20  and 
A12KH2(P04)3,A1(0H)3,7H20  also  represent  the  composition  of  the 
mineral,  and  that  a  similar  substance  from  Misserghin,  in  Algeria,  has 
been  described  by  Carnot  (Abstr.,  1896,  ii,  34).  E.  W.  W. 

Variety  of  Thorianite  from  Galle,  Ceylon.  Wyndham  R. 
Dunstan  and  Bernard  Mouat  Jones  ( Proc .  Roy.  Soc.,  1906,  77A, 
546 — 549). — The  original  thorianite  (Abstr.,  1904,  ii,  744)  from 
Balangoda,  Ceylon,  contained  78 — 79  per  cent,  of  thoria  with  11 — 15 
per  cent,  of  uranium  oxides,  and  it  was  suggested  that  the  thoria  and 
uranium  dioxide  formed  an  isomorphous  mixture.  This  suggestion  is 
confirmed  by  the  following  analyses,  I — VI,  of  the  new  material  from 
Galle,  in  which  uranium  is  present  in  larger  amount.  Analysis  I  is  of 
small,  cubic  crystals,  and  II — VI  of  larger  crystalline  fragments  ; 
II — IV  are  of  material  from  different  parts  of  the  same  fragment, 
III  being  from  the  exterior.  The  fractured  surfaces  of  the  new 
material  are  slightly  less  lustrous  and  more  pitchy  in  appearance  than 
those  of  ordinary  thorianite,  and  the  mineral  has  more  the  appearance  of 
pitchblende  ;  the  physical  characters  are  the  same  as  those  of  thorianite. 
Analysis  VII  is  of  a  crystal  of  ordinary  thorianite  from  Balangoda. 


Insol.  in 


Th02. 

(Ce,La,Di)203. 

y2o3. 

uo2.  uo3. 

PbO. 

Fe203. 

CaO. 

h20. 

hno3. 

He,C02, 

I. 

58-84 

0-85 

— 

32-74 

2-56 

1-31 

0-19 

1-26 

0-45 

present 

II. 

62-16 

1-84 

— 

10-32  18-88 

2-29 

1-11 

0-59 

1-05 

0-77 

III. 

6fP82 

_ 

28-24 

2-29 

1-22 

0-54 

1-00 

0-56 

ii 

IV. 

— 

— 

— 

28-68 

2-50 

2-43 

— 

— 

0-54 

V. 

62'32 

2-24 

— 

27-02 

2-99 

2-23 

0-50 

2-16 

0-87 

ii 

VI. 

63-36 

1-16 

— 

27-99 

2-90 

1-27 

0-85 

1-32 

0-77 

a 

VII. 

78-98 

1-47 

— 

13-40 

2-54 

0-87 

0-91 

1-28 

0-47 

if 

MINERALOGICAL  CHEMISTRY. 


555 


The  radioactivity  of  ordinary  thorianite  (containing  78-86  per  cent, 
thoria)  has  been  determined  by  R.  J.  Strutt  to  be  1T6  times  stronger 
than  that  of  the  new  variety  (containing  58"84  per  cent,  thoria, 
anal.  I).  L.  J.  S. 

Gyrolite  and  other  Zeolites  from  Brazil.  Ecjgen  Hussak 
{Centr,  Min.,  1906,  330 — 332). — Yeins  in  a  quarry  newly  opened  in 
diabase  at  Mogy-guassu,  in  S3o  Paulo,  Brazil,  contain  crystals  of  calcite 
with  gyrolite,  laumontite,  and  apophyllite.  The  gyrolite  forms  spherical 
aggregates,  2  cm.  in  diameter,  of  thin,  radially  arranged  plates ;  it  is 
white  or  pale  to  dark  green  in  colour.  Cleavage  flakes  are  seen  to  be 
optically  uniaxial  and  negative.  Analysis  I,  by  G.  Florence  :  the  dark 
green  variety  contains:  Fe203  +  Al203,  7"36  ;  MnO,  0'32  per  cent. 
Enclosed  in  the  gyrolite  are  needles  of  laumontite,  and  encrusting  its 
surface  are  minute  and  brilliant  cube-like  crystals  of  apophyllite. 


Si02. 

Al2Oa. 

CaO. 

Xa20. 

k2o. 

H20. 

Total. 

Sp.  gr. 

I. 

52-77 

0-73* 

33  04 

0-35 

0-41 

12-58 

99-88 

2-409 

II. 

51-94 

20-09 

11-40 

0-77 

0-48 

16-10 

100-78 

2-321 

*  Including  trace  of  Fe203. 


Laumontite  (anal.  II)  occurs  as  white,  acicular  crystals,  which  are 
usually  twinned  on  a(l00),  and  sometimes  as  intercrossing  twins  with 
a  dome-face  as  twin-plane.  L.  J.  S. 

Axial  Ratios  of  Sillimanite.  E.  Taubert  ( Centr .  Min.,  1906, 
372 — 373). — The  length  of  the  vertical  axis  of  sillimanite  has  not 
hitherto  been  determined.  On  a  small  crystal  from  Chester,  in  Conn¬ 
ecticut,  a  terminal  face  was  observed  to  which  the  indices  (052)  are 
assigned.  The  axial  ratios  are  a  :  b  :  c—  0"9696  :  1  :  0-7046.  On 
theoretical  grounds,  G.  Linck,  in  1896,  had  calculated  c  =  0'70048. 

L.  J.  S. 

Some  Minerals  from  the  Tourmaline  Lodes  of  the  Granite 
of  S.  Piero  in  Campo  (Elba).  Giovanni  D’Achiardi  ( Chem .  Centr., 
1906,  i,  1759  ;  from  Froc.  Verb.  Soc.  Toscana  Sci.  Nat.  Pisa,  14, 
89 — 96). — Pyrites  and  mispickel  have  been  found  for  the  first  time  in 
the  tourmaline  lodes  of  the  granite  of  S.  Piero. 

Stilbite  derived  principally  from  Fontedel  Prete  yielded  on  analysis  : 

Si02.  A1203.  CaO.  K20,  Na20.  H20  (at  110°).  Loss  on  ignition. 

57-91  15*85  7-88  0-68  2-73  15-64. 

Also  traces  of  Fe203  and  MgO.  E.  W.  W. 

Products  of  the  Recent  Eruption  of  Vesuvius.  Alfred 
Lacroix  ( Compt .  rend.,  1906,  143,  13 — 18). — Chemical  analyses  and 
petrographical  descriptions  are  given  of  the  different  types  of  material. 
Analysis  I  is  of  the  scoria  ejected  at  the  commencement  of  the  erup¬ 
tion  during  the  Strombolian  stage,  and  II  of  the  lava  stream  which 
flowed  subsequently;  the  two  analyses  show  that  the  magma  did  not 
vary  in  composition.  Analysis  III  is  of  the  scoria  and  lapilli  which 
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overwhelmed  Ottajano,  and  IY  of  the  fine  ash.  These  differ  in  com¬ 
position  from  the  magma  owing  to  intermixture  with  earlier  materials 
building  the  volcanic  cone  : 


Si02. 

Al.>0;j. 

Fe203. 

FeO. 

MgO. 

CaO. 

Na20. 

KoO. 

Ti02. 

p2o5. 

Ign. 

Total. 

I. 

47-50 

18-59 

1-52 

7-62 

3-86 

9-16 

2-72 

7-05 

1-05 

trace 

1-25 

100-02 

II. 

48-28 

18-39 

1-12 

7-88 

3-72 

9-20 

2-84 

7-25 

1-28 

0-51 

0-62 

100-96 

III. 

48-10 

15-31 

3-20 

5-45 

7- 55 

12-45 

1-98 

4-22 

1-15 

0-12 

0-87 

100-28 

IV. 

*48-00 

10-10 

3-35 

4-90 

6-53 

11-35 

3-04 

5-26 

1-02 

trace 

0-25 

100-29 

*  Also  Cl, 

0-49. 

L.  , 

J.  s. 

Vesuvian  Ash  from  the  Baltic ;  Gypsum  in  Vesuvian  Ash. 

Reinhard  Brauns  ( Centr .  Min.,  1906,  321 — 327). — A  fine  yellow 
dust,  which  fell  at  Neustadt,  in  Holstein,  on  April  14,  while  a  south 
wind  was  blowing,  was  found  to  consist  of  mineral  particles  measuring 
0  05 — 0‘005  mm.  in  diameter,  the  largest  being  0T  mm.  The  minerals 
identified,  leucite,  felspar,  olivine,  augite,  and  also  a  pale  brown  glass, 
are  those  characteristic  of  Yesuvian  lava  (leucite-basanite) ;  quartz  is 
absent,  and  the  only  foreign  substances  are  particles  of  soot  and  pollen 
grains.  Ash  collected  at  various  places  in  the  immediate  neighbour¬ 
hood  of  Yesuvius  during  the  eruption  had  the  same  characters.  The 
latter,  when  extracted  with  water,  was  found  to  contain  gypsum  to  the 
extent  of  2^  to  3  per  cent.  ;  this  has  no  doubt  originated  by  the 
oxidation  of  sulphur  dioxide.  A  saline  encrustation  on  the  new 
Yesuvian  lava  was  found  to  consist  mainly  of  ammonium  chloride, 
with  which  is  probably  some  sodium  silicofluoride.  L.  J.  S. 

Presence  of  Gold  and  Silver  in  the  Trias  of  Meurthe-et- 
Moselle.  Francis  Laur  ( Compt .  rend.,  1906,  142,  1409—1412). — 
Analyses  of  borings  made  at  Raucourt  and  adjoining  places  inMeurthe- 
et-Moselle  show  that  they  nearly  all  contain  traces  of  gold  and  silver, 
and  a  limestone  grit  taken  at  a  depth  of  382  m.  (1  582  m.),  containing 
39  grams  of  gold  and  245  grams  of  silver  per  ton,  had  the  following 
percentage  composition : 

Loss  on 

Si02.  Fe20;j.  A1203.  CaS04.  CaO.  MgO.  Au,  Ag.  ignition. 

23-88  0-18  19-59  7‘85  21'82  0'2  02284  26’64 

Also  traces  of  phosphoric  acid.  M.  A.  W. 

Changes  in  the  Composition  of  Sea  Water  on  Freezing. 
Wilhelm  E.  Ringer  ( Chem .  Centr.,  1906,  i,  1674;  from  Chem. 
Weekblad,  3,  223 — 249). — Although  the  eutectic  point  of  sodium 
sulphate  is  —  0-7°  it  does  not  separate  from  sea  water  at  temperatures 
above  -  8°.  The  ice  in  which  this  salt  is  partially  deposited  originally 
contains  some  of  the  mother  liquor  with  which  the  ice  was  in  equilibrium 
at  the  temperature  of  deposition.  As  diffusion,  &c.,  causes  the  mother 
liquor  to  be  replaced  by  “  fresh  sea  water,  ice  and  salt  again  separate 
until  the  residual  liquid  attains  the  original  concentration,”  the  process 
may  go  on  until  all  or  nearly  all  the  mother  liquor  has  been  removed. 
When  the  ice  laden  with  sodium  sulphate  passes  to  warmer  regions  it 
does  not  give  up  the  sulphate  at  the  temperature  at  which  it  was 
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deposited,  but,  if  all  the  mother  liquor  has  been  eliminated,  melts  at 
—  07°,  and  thus  affects  the  quantity  of  sulphate  contained  in  the  water 
to  a  considerable  distance.  The  behaviour  of  sodium  chloride  is 
similar,  but  the  changes  are  less  marked,  as  there  is  less  difference 
between  the  eutectic  point  and  the  temperature  of  separation.  The 
determination  of  the  ratio  of  the  quantity  of  calcium  oxide  to  that  of 
chlorine  may  suffice,  however,  in  some  cases  to  indicate  the  origin  of 
the  water.  A  distinct  change  in  the  ratio  would  show  that  the  water 
had  been  cooled  below  —  23°. 

The  separation  of  potassium  and  magnesium  chlorides  can  occur 
only  seldom.  E.  YV.  W. 

Analysis  of  the  Water  of  Death  Gulch.  George  B.  Frank- 
forter  ( J. ’  Amer.  Chem.  Soc.,  1906,  28,  714 — 717). — It  is  stated  that 
in  Death  Gulch,  a  narrow  ravine  in  Yellowstone  National  Park, 
Minn.,  obnoxious  gases  accumulate  which  are  fatal  to  animals,  and  it 
has  been  considered  possible  that  this  may  be  partly  due  to  the  water 
of  a  little  stream  which  flows  through  the  ravine.  A  sample  of  the 
water  which  was  examined  had  a  peculiar  yellowish-green  colour,  was 
strongly  acid,  and  at  the  time  of  analysis  contained  all  the  iron  in  the 
ferric  state.  The  following  results  were  obtained,  which  are  expressed 
in  grams  per  litre  :  Si02,  0‘8100  ;  Al,  P9438  ;  Fe,  8-3173  ;  Ca,  0‘3142  ; 
Mg,  0-0080  ;  Na,  0-9069  ;  K,  0-1489  ;  S04,  42-2904  :  Cl,  D0326.  After 
the  water  had  been  kept  for  several  months  it  was  darker  in  colour, 
somewhat  resembled  commercial  sulphuric  acid,  and  had  a  sp.  gr. 
1  05 156  ;  at  the  bottom  of  the  bottle  a  deposit  of  sulphur  and  silica 
had  collected.  E.  G. 
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Physiological  Chemistry. 


Effects  of  Injection  of  Antitoxic  and  Antibacterial  Sera  on 
the  Opsonic  Power  of  the  Blood.  Warrington  Yorke  and 
C.  Harold  Smith  ( Bio  chem.  J '.,  1906,  1,  341 — 346). — Injection  of 
antitetanic  serum  was  found  to  raise  the  tetano-opsonic  index  ;  this  was 
followed  by  a  fall,  and  the  index  was  also  found  to  be  low  with  tubercle 
and  staphylococcus.  Coincidently  with  this  a  rash  appeared,  and  then 
the  opsonic  power  of  the  blood  returned  slowly  to  normal.  Similar 
results  were  obtained  with  other  antitoxic  sera.  The  sera  used  did  not 
contain  opsonins,  although  they  must  have  contained  them  when 
freshly  prepared.  The  preliminary  rise  in  the  index  may  be  due  either 
to  a  substance  in  the  serum  which  is  easily  converted  into  opsonin,  or 
more  probably  the  body  is  stimulated  to  produce  opsonins  under  the 
influence  of  the  vaccine  injected.  The  subsequent  depression  is  much 
more  marked,  and  this  is  attributed  to  the  influence  of  toxic  materials 
in  the  serum  ;  the  toxic  effects  in  addition  are  skin  rashes,  oedema, 
VOL.  XC.  ii.  38 
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albuminuria,  a  feeling  of  debility,  and  an  injury  to  the  red  corpuscles 
which  enables  the  leucocytes  to  attack  and  absorb  them. 

W.  D.  H. 

Chemical  Conditions  for  Heart  Activity,  with  Special 
Reference  to  the  Heart  of  Limulus.  A.  J.  Carlson  ( Amer .  J. 
Physiol.,  1906,  16,  378 — 408). — Isotonic  solutions  of  the  non-electro¬ 
lytes  sugar,  urea,  and  glycerol  act  on  the  muscle  and  nerve  endings  in 
the  heart  of  the  king-crab  as  depressants,  whilst  on  the  heart  ganglion 
they  are  primarily  stimulants.  The  specific  influence  of  the  salts  of 
the  blood  (sodium,  magnesium,  ammonium,  and  potassium  salts)  on  the 
heart’s  action  is  the  same  as  in  vertebrates ;  they  act  primarily  on  the 
ganglion,  but  the  influence  of  calcium  salts  is  exactly  the  opposite  to 
that  which  occurs  in  the  vertebrate  heart. 

Matthews’  view,  that  all  anions  stimulate  and  all  cations  depress 
protoplasmic  activity,  has  been  extended  to  the  heart  by  Benedict ;  in 
the  present  research  the  exceptions  to  this  rule  appear  to  be  as  numerous 
as  the  cases  where  it  holds.  W.  D.  H. 

The  Action  of  Ethyl  Alcohol  and  related  Alcohols  on  the 
Frog’s  Heart.  Hermann  Dold  ( Pfliiger's  Archiv,  1906,  112, 
600 — 622). — The  application  of  various  alcohols,  either  by  perfusion 
or  otherwise,  to  the  frog’s  heart,  first  stimulates,  then  paralyses,  and 
finally  kills  it.  The  primary  stimulating  effect  can  only  be  demonstrated 
with  very  dilute  solution,  especially  in  the  case  of  the  higher  alcohols. 
The  harmful  action  is  most  readily  seen  with  the  higher  alcohols.  The 
question  is  discussed  whether,  if  these  observations  are  applicable  to 
the  warm-blooded  heart,  the  effect  of  alcohol  during  life  is  due  to  its 
effect  on  the  heart  itself  or  on  the  central  nervous  system.  Probably 
both  factors  are  concerned,  but  the  effect  on  the  nervous  system  is 
regarded  as  paramount.  The  local  effect  on  the  heart  of  strong  solu¬ 
tions,  or  in  chronic  alcoholic  poisoning,  is  evident  from  the  anatomical 
changes  it  undergoes.  W.  D.  H. 

The  Iodine  Reaction  in  Leucocytes.  J.  Barnicot  ( J .  Path. 
Bad.,  1906,  11,  304 — 332). — The  intracellular  iodine  reaction,  although 
faintly  seen  in  normal,  is  much  more  marked  in  pathological,  blood, 
and  indicates  degeneration  (not  increased  activity  for  purposes  of 
defence)  due  to  toxiemia.  It  bears  no  relation  to  leucocytosis.  Its 
continued  presence  in  pneumonia  should  lead  to  complications  being 
suspected.  When  an  accumulation  of  pus  is  thought  to  exist,  a 
negative  reaction  would  lead  to  the  accuracy  of  the  diagnosis  being 
doubted.  Apart  from  these  two  practical  points,  the  reaction  is  too 
inconstant  to  be  of  much  help  either  in  diagnosis  or  prognosis. 

W.  D.  H. 

Heemolysin  Formation.  Ivar  Bang  and  J.  Forssman  ( Beitr . 
Chem.  Physiol.  Path.,  1906,  8,238 — 275). — Ehrlich’s  side-chain  theory 
is  criticised.  After  the  amboceptor  has  acted  on  the  blood  corpuscles, 
and  prepared  a  way  for  the  action  of  the  complement  (perhaps  by 
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acting  on  the  lipsoid  membrane),  the  latter  acts  directly  on  the 
corpuscle  without  needing  any  linking  by  means  of  the  amboceptor. 

W.  D.  H. 

Nature  of  Precipitin -reaction.  Hartog  J.  Hamburger  and  Svante 
Arrhenius  { Proc .  K.  Alcad.  Wetensch.  Amsterdam,  1906,  9,  33 — 45). — 
On  adding  to  a  fixed  quantity  of  calf-serum  (precipitin)  increasing 
quantities  of  diluted  horse  serum  (precipitinogen  substance),  the 
amount  of  precipitate  formed  at  first  increases,  but  finally  decreases 
again.  An  equilibrium  reaction  following  the  law  of  Guldberg  and 
Waage  takes  place,  whereby  only  a  certain  quantity  of  the  two 
components  combine  together,  the  rest  remaining  in  the  free  state. 
The  additive  compound  is  partly  precipitated  and  partly  dissolved,  the 
amount  in  solution  depending  mainly  on  the  proportion  of  salt  solution 
present,  since  the  sediment  is  soluble  in  sodium  chloride. 

Alongside  this  equilibrium  there  is  another  caused  by  the  precipitate 
in  part  combining  with  free  precipitinogen  substance  and  forming  a 
soluble  compound.  E.  F.  A. 

Precipitins  produced  by  Chemically-allied  Proteids.  Fritz 
Obermeyer  and  Ernst  P.  Pick  ( Ghern .  Centr.,  1906,  i,  1791  ;  from 
Wien.  klin.  Woch.,  19,  No.  12). — If  immunity  is  produced  by  boiled 
serum  proteid  of  the  ox,  the  serum  contains  a  precipitin  which  is 
specific  to  various  derivatives  of  proteids  used.  A  specific  immune 
serum  is  also  obtainable  with  products  of  tryptic  digestion.  This 
specificity  is  believed  to  be  related  to  the  constitution  of  the  proteid 
molecule,  and  is  termed  constitutional  specificity.  W.  I).  H. 

The  Fat-splitting  Ferment  in  the  “  Little  Stomach.”  Ernst 
Laqueur  ( Beitr .  chem.  Physiol.  Path.,  1906,  8,  281 — 284). — By  using 
Pawloff’s  method  of  the  “  little  stomach”  in  dogs,  the  ferment  described 
by  Volhard  as  being  able  to  split  fat  if  in  the  form  of  a  fine  emulsion 
was  found  secreted  with  the  gastric  juice.  Its  action  is  hardly,  if  at  all, 
increased  by  the  presence  of  bile.  W.  D.  H. 

Influence  of  Autolysis  on  the  Pentose  of  the  Pancreas. 
Philip  Henry  Mitchell  ( J .  Biol.  Chem.,  1906,  1,  503 — 506). — No 
pentose  is  lost  during  prolonged  autolysis  in  the  absence  of  bacteria, 
neither  is  it  diminished  by  peptic  digestion.  The  destructive  effects  of 
putrefaction  on  pentose  described  by  Ebstein  are  confirmed. 

W.  D.  H. 

Role  of  Cellular  Elements  in  the  Digestion  of  Carbohydrates 
by  Intestinal  Juice.  H.  Bierry  and  Albert  Frouin  ( Compt .  rend., 
1906,  142,  1565 — 1568). — The  clear  liquid  obtained  after  thorough 
washing  from  an  intestinal  loop  is  regarded  as  its  physiological 
secretion ;  it  contains  only  maltase.  The  other  enzymes  which  the  in¬ 
testinal  juice  is  stated  to  contain  (amylase,  sucrase,  trehalase)  originate 
from  the  disintegration  of,  or  diffusion  from,  epithelial  cells. 

W.  D.  H. 
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Intermediary  Metabolism  in  the  Anaerobic  Stage  of  the 
Pupae  of  Calliphora.  Ernst  Weinland  ( Zeit .  Biol.,  1906,  48, 
87 — 140.  Compare  Abstr.,  1905,  ii,  734). — Gas  formation  occurs  in  a 
mass  of  the  pupm,  which  is  not  of  bacterial  origin.  It  consists  of 
carbon  dioxide  and  hydrogen  in  the  proportion  by  volume  of  2  to  1,  and 
thus  corresponds  with  the  gases  resulting  from  the  decomposition  of 
carboxyl.  It  is  not  formed  from  carbohydrate,  but  mainly,  or  perhaps 
wholly,  from  fatty  acids.  An  analogous  decomposition  occurs  when 
finely  divided  rhodium  or  iridium  acts  on  formic  acid.  If  the  animals 
are  shaken  with  air  or  oxygen  the  carbon  dioxide  is  still  formed,  but 
hydrogen  occurs  either  in  small  quantities  or  not  at  all.  Probably  this 
represents  the  normal  course  of  things  in  the  intact  animal.  If  the 
animal  is  in  the  condition  to  liberate  nascent  hydrogen  it  possesses 
a  powerful  means  of  reduction.  W.  D.  H. 

Influence  of  Sodium  Nitrite  on  Metabolism.  N.  F.  Surveyor 
(Bio-chem.  J.,  1906,  1,  347 — 354). — Sodium  nitrite  injected  sub¬ 
cutaneously  in  dogs  raises  the  amount  of  water  eliminated  by  the 
kidneys  and  rectum,  causes  an  increase  in  the  excretion  of  urea  and 
nitrogen,  an  increased  absorption  of  nitrogen  and  fat  by  the  alimentary 
canal,  and  an  increase  of  body  weight.  The  beneficial  influence,  if  any 
exists,  of  the  drug  in  syphilis  and  in  nervous  affections  following  that 
disease  is  probably  due  to  the  improved  nutrition  of  the  organism. 

W.  D.  H. 

Action  of  Asparagine  on  Nitrogenous  Metabolism.  Curt 
Lehmann  and  Franz  Roseneeld  ( Pfliigers  Archiv ,  1906,  112, 

339 — 351). — The  conditions  under  which  amino-substances  are  mixed 
with  the  food  form  an  important  factor  in  influencing  nitrogenous 
metabolism.  By  delaying  their  solution,  the  nitrogenous  constituents 
of  the  body  are  better  obtained  and  eventually  increased.  Hitherto 
experiments  with  asparagine  have  been  carried  out  by  adding  it  directly 
in  solution  to  the  food  ;  hence  the  unfavourable  results  noted.  Under 
natural  conditions,  it  is  enclosed  within  ,the  cells  or  divided  over  a 
large  volume  of  food,  so  that  absorption  is  slow,  and  it  is  more  com¬ 
pletely  broken  up  by  bacterial  action.  W.  D.  H. 

Behaviour  of  certain  Amides  Alone  and  in  Combination 
in  Carnivorous  Metabolism.  W.  Voltz  ( P finger's  Archiv,  1906, 
112,  413 — 438). — Various  amino-compounds  (asparagine,  acetamide, 
glycine,  &c.)  differ  in  their  behaviour  both  as  regards  nitrogen  meta¬ 
bolism  and  calorific  value.  The  firmly  combined  amino-group  in  gly¬ 
cine  produces  less  elevation  of  the  nitrogenous  exchanges  than  does 
acetamide,  in  which  the  group  is  loosely  held.  Better  results  on  equi¬ 
librium  are  obtained  by  using  a  mixture  than  by  giving  these  substances 
singly.  Incorrect  conclusions  are  thus  apt  to  be  drawn  if  single  sub¬ 
stances  are  experimented  with,  for  in  ordinary  nutrition  a  mixture  is 
given.  W.  D.  H. 

Influence  of  Phosphoric  Acid  and  Phosphates  of  Sodium  on 
Metabolism.  Alexandre  Desgrez  and  Mile.  Bl.  Guende  ( Compt.rend ., 
1906,  142,  1440 — 1442). — The  elaboration  of  nitrogenous  matter  in 
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guinea-pigs  is  increased  by  phosphoric  acid,  dihydrogen  sodium  phos¬ 
phate,  and  sodium  phosphate  •  the  effect  increases  with  the  acidity  of 
the  molecule.  Catabolism  is  increased  in  greater  proportion  than 
anabolism.  The  “dimineralisation”  of  the  organism  is  not  increased 
by  phosphoric  acid  as  it  is  by  hydrochloric  acid  and  organic  acids. 

W.  D.  II. 

The  Ferments  which  participate  in  Nuclein  Metabolism. 

Walter  Jones  and  C.  R.  Austrian  {Zeit.  physiol.  Ghem.,  1906,  48, 
110 — 129). — Differences  are  noted  in  different  organs  and  in  different 
animals  ;  thus,  pig’s  liver  contains  adenase  and  xantlio-oxydase,  but  not 
guanase,  and  differs  from  the  spleen  in  the  presence  of  the  oxydase. 
Pig’s  pancreas  contains  guanase  and  adenase,  but  not  oxydase.  The 
dog’s  spleen  contains  all  these  ferments,  and  the  liver  contains  guanase, 
only  a  trace  of  adenase,  and  no  oxydase.  The  rabbit’s  liver  contains 
guanase  and  oxydase,  but  not  adenase.  W.  D.  H. 

Muscular  Work  and  Proteid  Metabolism.  W.  W.  Sawjaloff 
{Zeit.  physiol.  Ghem.,  1906,  48,  85 — 86).— The  perfusion  fluid  flowing 
out  from  the  isolated  heart  of  cats  and  rabbits  does  not  contain  urea 
or  ammonia  after  one  and  a  half  to  two  and  a  half  hours’  work.  The 
work  is  therefore  independent  of  proteid  metabolism.  W.  D.  H. 

Feeding  Experiments  with  Simple  Food  stuffs  on  Pigeons 
and  Rats.  Ludwig  Jacob  {Zeit.  Biol.,  1906,  48,  19 — 62). — Previous 
researches  on  the  influence  of  pure  food-stuffs  on  animals,  although 
they  are  contradictory  on  many  points,  lean  in  the  main  to  the  con¬ 
clusion  that  the  absence  of  the  ordinary  mixed  diet  is  harmful.  In  the 
present  research,  pure  starch,  olive  oil,  casein  sugar,  salts,  and  cellu¬ 
lose  will  serve  as  examples  of  the  materials  employed.  The  absence  of 
tasty  admixtures  has  been  regarded  as  a  cause  of  failure  of  appetite. 
In  pigeons,  however,  the  diet  was  followed  by  no  ill  results  ;  the  same 
is  true  for  the  rats  experimented  on.  W.  D.  H. 

The  Fate  of  Carbon  Monoxide  in  the  Animal  Body.  Franz 
Wachholtz,  Franz  Worgitzki,  and  Otto  Weiss  {Pfiiigers  Archiv, 
1906,  112,  361  —397). — The  mealworm  possesses  in  a  high  degree  the 
power  of  causing  carbon  monoxide  to  disappear  from  an  atmosphere 
containing  that  gas.  Mice,  rabbits,  pigeons,  and  earthworms  do  not 
possess  this  capacity.  W.  D.  H. 

R61e  of  Sodium  Chloride  in  the  Histological  Impregnation 
of  Tissues  by  Silver  Nitrate.  Ch.  Achard  and  M.  Aynaud  {Compt. 
rend.,  1906,  142,  1571 — 1572). — The  well-known  histological  reduction 
staining  with  silver  nitrate  is  attributed  to  the  presence  of  sodium 
chloride  in  the  tissues.  [The  authors  do  not  mention  the  similar  con¬ 
clusion  already  reached  by  Macallum  (Abstr.,  1905,  ii,  736  ;  this  vol., 
ii,  182).]  W.  D.  H. 

The  Effects  of  Magnesium  and  Calcium  on  the  Rhythmical 
Contractions  of  a  Jelly-fish  (Poly orchis).  Jacques  Loeb  ( J .  Biol. 
Ghem.,  1906,  1,  427 — 436). — The  rhythmical  swimming  motions  of  this 
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animal  only  occur  in  such  solutions  as  contain  magnesium,  and  their 
apparent  spontaneity  depends  on  the  magnesium  in  sea  water.  The 
magnesium  effect  can  be  inhibited  by  equivalent  amounts  of  calcium 
or  potassium.  The  isolated  centre  of  Polyorchis,  which  will  not  beat 
in  sugar  solution  or  sea  water,  does  so  in  both  when  a  certain  amount 
of  the  chloride  of  either  calcium,  strontium,  or  barium  is  added.  If  at 
least  four  times  the  equivalent  amount  of  magnesium  is  then  added, 
the  stimulating  effect  of  the  calcium  is  inhibited.  It  will  not  beat, 
as  a  rule,  in  sodium  chloride  solution ;  it  may  be  made  to  beat  by  any 
of  the  decalcifying  salts  (oxalates,  fluorides,  oleates,  citrates,  &c.)  or 
by  acids.  Alkalis  inhibit  the  beats.  W.  D.  H. 

Post-mortem  Disappearance  of  Glycogen  in  the  Muscles. 

Franz  Kiscn  ( Beitr .  chem.  Physiol.  Path.,  1906,  8,  210 — 237). — The 
disappearance  of  glycogen  from  the  muscles  after  death  is  not  to  be 
regarded  as  a  “vital”  action  of  the  surviving  tissue,  but  as  due  to  the 
activity  of  a  diastatic  ferment.  The  rate  of  disappearance  differs  in 
different  muscles  and  different  animals,  and  is  related  to  alterations  of 
alkalinity.  The  possible  role  of  such  a  ferment  during  life,  and  its 
relation  to  the  oxygen  supply  brought  by  the  blood  and  to  certain 
pathological  conditions,  are  discussed.  W.  D.  H. 

Meat  Extracts.  Friedrich  Kutscher  (Zeit.  Nahr.  Genussm., 
1906,  11,  582 — 584). — The  author  has  separated  two  bases,  neurine 
and  choline,  from  Liebig’s  meat  extract,  the  occurrence  of  which  in 
this  extract  has  not  been  recognised  previously.  They  do  not  appear 
to  be  present  in  all  samples  of  the  extract.  W.  P.  S. 

Formation  of  Adrenaline  in  the  Organism.  Walter  L.  Halle 
{Beitr.  chem .  Physiol.  Path.,  1906,  8,  276 — 280). — The  theory  of  the 
formation  in  the  body  of  adrenaline  from  tyrosine  is  advanced,  with 
experiments  showing  that  certain  enzymes  produce  an  action  on  tyrosine, 
and  that  the  addition  of  tyrosine  to  finely-minced  suprarenal  gland 
leads  to  an  increased  yield  of  adrenaline.  The  author  admits  that  the 
theory  still  requires  more  stringent  proofs.  W.  D.  H. 

Catalase.  Ernst  J.  Lesser  (Zeit.  Biol.,  1906,  48, 1 — 18). — A  com¬ 
parison  of  the  catalase  action  of  tissues  of  different'organisms  shows  that 
it  is  least  in  the  anaerobic  animal,  Ascaris.  Another  parasite,  however 
( Distoma  hepaticum),  has  a  powerful  action  :  this  is  possibly  due  to  the 
fact  that  it  lives  partly  on  the  blood  of  its  host,  and  so  is  accustomed 
to  oxygen.  No  marked  difference  was  found  between  the  tissues  of 
cold-  and  warm-blooded  animals  in  this  direction.  The  tissues,  however, 
vary  greatly  amongst  themselves,  and  the  reason  for  this  is  not 
apparent.  Differences  are  also  noted  in  vegetable  tissues.  The  decom¬ 
position  of  hydrogen  peroxide  by  catalase  does  not  lead  to  the  oxidation 
of  fat  or  carbohydrate.  W.  D.  H. 

The  Soluble  Proteids  of  Milk.  Leon  Lindet  and  Louis  Ammann 
( Compt .  rend.,  1906,  142,  1282 — 1285). — Hammarsten’s  theory  that  in 
milk  curdling  by  rennet  the  caseinogen  is  decomposed  into  casein  and  a 
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soluble  proteid  is  regarded  as  untenable,  and  one  applying  the  physical 
nature  of  the  coagulation  of  colloids  should  be  substituted.  Rennin 
causes  only  a  part  of  the  previously  soluble  caseinogen  to  appear  in 
the  curd,  the  remainder  as  phospho-caseinate  in  colloidal  suspension 
remains  in  the  whey.  The  whey  also  contains  lact-albumin ;  the 
existence  of  lacto-globulin  is  regarded  as  problematical.  In  order 
to  estimate  the  lact-albumin,  filtration  through  kaolin  is  recommended 
to  remove  the  caseinogen.  W.  D.  H. 

Action  of  Single  Foods  on  Milk  Production.  August  Morgen, 
Carl  Beger,  and  Gustav  Fingerling  ( Landw .  Versuchs-Stat.,  1906, 
64,  93 — 242.  Compare  Abstr.,  1904,  ii,  750  ;  1905,  ii,  649). — Addi¬ 
tion  of  fat  to  an  insufficient  amount  of  food  deficient  in  fat  and  proteid 
considerably  increased  the  yield  of  milk  and  milk  constituents,  as  well 
as  the  amount  of  fat  in  the  milk  and  in  the  dry  matter.  Addition  of 
proteid  resulted  in  a  still  greater  increase  of  milk  and  of  milk  con¬ 
stituents  with  the  exception  of  fat.  The  nature  of  the  milk  fat 
was  affected  by  fat  alone,  which  raised  the  refractometer  number. 

When  proteid  was  substituted  by  a  thermal  equivalent  of  fat,  the  yields 
of  milk,  dry  matter,  sugar,  and  nitrogenous  matter  were  diminished, 
whilst  the  effect  on  milk  fat  production  was  favourable.  Proteids 
increase  the  yield  of  milk  more  than  fat  does,  but  have  less  effect  on 
fat  production. 

Addition  of  lecithin  to  food  seemed  to  increase  the  yield  of  milk,  but 
was  only  favourable  to  the  production  of  milk  fat  when  fed  in  conjunc¬ 
tion  with  foods  deficient  in  fat.  Lecithin  also  gave  rise  to  an  increase 
in  live  weight. 

The  results  of  the  whole  series  of  experiments  (six  years)  indicate 
that  fat  alone  has  a  specific  action  on  the  production  of  milk  fat, 
proteids  and  carbohydrates  having  no  such  action.  Within  certain 
limits,  fat  is  therefore  the  most  suitable  substance  for  milk  fat  pro¬ 
duction.  1ST.  H.  J.  M. 

Effect  of  Different  Fats,  both  Emulsified  and  not  Emulsified, 
on  the  Production  of  Milk.  Carl  Beger  (Landvj.  Versuchs-Stat., 
1906,  64,  249 — 252.  Compare  preceding  abstract). — Earth-nut  oil 
increased  the  yield  of  milk,  dry  matter,  and  fat  more  than  palm  oil  and 
hay  fat,  but  lowered  the  percentages  of  dry  matter  and  fat  in  the  milk. 
The  action  of  hay-fat  was  similar  to  that  of  palm  oil,  but  somewhat  less. 
In  the  case  of  goats,  butter-fat  gave  the  best  results,  then  earth-nut 
oil,  and  lastly  palm  oil. 

Feeding  with  palm  oil  resulted  in  a  lowering  of  the  refractometer 
number  of  the  milk  fat. 

The  results  of  previous  experiments  with  emulsified  fats  failed  to 
show  any  advantage  in  the  case  of  emulsions,  possibly  owing  to  in¬ 
sufficient  emulsification.  1ST.  H.  J.  M. 

Secretion  by  the  Renal  Tubules  in  the  Frog.  Francis  A. 
Bainbridge  and  Arthur  P.  Beddard  ( Bio-chem .  J.,  1906,  1, 

255 — 273). — The  experiments,  a  preliminary  account  of  which  has 
already  appeared  (this  vol.,  ii,  469)  prove  that  the  renal  tubules 
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secrete  urea,  chlorides,  sulphates,  dextrose  (during  hyperglycemia 
and  after  phloridzin  injection),  and  probably  creatinine  and  phosphates, 
in  fact  most  of  the  normal  urinary  constituents.  The  glomerular 
epithelium  is  also  to  be  regarded  as  secretory,  and  the  theories  which 
regard  the  glomerular  function,  as  filtration,  and  the  tubular  epithelium 
as  absorption,  are  criticised.  The  only  known  difference  between  the 
urines  secreted  by  the  glomerulus  and  the  tubules  is  that  the  former 
is  always,  and  the  latter  never,  acid  to  acid  magenta.  The  power  of 
the  glomeruli  to  get  rid  of  fluid  is  in  general  assisted  by  increased 
blood  flow,  but  can  take  place  independently  of  this.  It  seems 
impossible  to  explain  diuresis  following  injury  to  the  bulb  without 
assuming  the  presence  of  secretory  nerves,  and  *nerve-endings  have 
been  described  by  Berkeley  in  the  renal  epithelium.  W.  D.  H. 

Diuresis.  XII.  Excretion  of  Sodium  Chloride  during 
Phloridzin  Diuresis.  Joh.  Biberfeld  (P/luyer’s  Archiv,  1906,  112, 
398 — 412). — In  phloridzin  diuresis,  both  the  percentage  and  absolute 
amount  of  sodium  chloride  excreted  sinks ;  the  drug  interferes  with 
the  power  of  the  kidney  to  excrete  this  substance.  The  bearing  of 
this  observation  on  the  filtration  theory  of  urine  formation,  and 
especially  on  Loewi’s  views,  is  discussed.  W.  D.  H. 

Urea  in  Human  Urine.  Fritz  Lippich  (Zeit.  physiol.  Chem., 
1906,  48,  160—179). — The  chief  quantity  of  the  urea  as  estimated  by 
approved  methods  is  doubtless  carbamide.  At  any  rate,  no  substance 
corresponding  with  Moor’s  urein  was  found.  W.  D.  H. 

Influence  of  Chocolate  and  Coffee  on  Uric  Acid  [Excretion]. 
Pierre  Fauvel  ( Compt .  rend.,  1906,  142,  1428 — 1430). — The  methyl- 
xanthines  of  chocolate  and  coffee  increase  the  amount  of  purine  bases 
in  the  urine,  but  have  no  effect  on  uric  acid  excretion  ;  the  precipitation 
of  uric  acid  by  acids  is  prevented.  The  influence  of  these  substances, 
especially  of  theobromine,  is  thus  less  pernicious  than  that  exerted  by 
the  purine  substances  of  meat  and  leguminous  plants.  W.  D.  H. 

Excretion  of  Endogenous  Purine  Substances  and  Uric  Acid. 
Pierre  Fauvel  {Compt.  rend.,  1906,  142,  1292 — 1294). — On  a  diet 
free  from  purine,  the  amount  of  purine  substances  and  uric  acid 
excreted  remains  constant  in  the  same  person,  but  varies  in  different 
people.  [This  has  already  been  found  to  be  the  case  by  other  observers 
(for  instance,  Burian)  but  no  reference  to  the  work  of  these  is  given.] 

W.  D.  H. 

Purine  Substances  of  the  Urine  of  Ox,  Horse,  and  Pig. 

Alfred  Schittenhelm  and  Ernst  Bendix  {Zeit.  physiol.  Chem.,  1906, 
48,  140 — 144). — Differences  in  the  proportion  of  uric  acid  and  purine 
bases  in  different  animals  are  illustrated  by  analyses,  and  appear  to 
depend  on  the  differences  in  the  enzymes  present  which  take  part  in 
nuclein  metabolism.  Special  attention  is  directed  to  the  high  per¬ 
centage  of  guanine  in  pig’s  urine  from  animals  suffering  from 
“  guanine-gout.”  The  base  also  accumulates  in  the  tissues. 

W.  D.  H. 
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Excretion  of  Antipyrine  by  the  Human  Organism.  D. 

Jonescu  ( Chem .  Centr.,  1906,  i,  1794;  from  Ber.  cleut.  phar7n.  Ges.,  16, 
133 — 140). — Experiments  have  shown  that  antipyrine  does  not  com¬ 
bine  with  glycuronic  acid  in  the  human  organism.  Free  antipyrine  is 
found  in  the  urine,  and  it  is  only  after  considerable  doses  that  it  occurs 
partially  combined  with  sulphuric  acid.  E.  W.  W. 

The  Amount  of  Sulphur-containing  Substances  in  Human 
Faeces.  Felix  von  Oefele  (Chem.  Centr.,  1906,  i,  1754 — 1755  ;  from 
Ber.  deut.  pharm.  Ges.,  16,  82 — 93). — Comparative  tables  are  given  of 
the  amount  of  sulphur-containing  substances  in  fteces,  and  the  methods 
for  estimating  them.  About  one-third  of  the  total  sulphur  originates 
from  the  taurine  of  the  bile.  W.  D.  H. 

Lactic  Acid  Formation  in  Cancer  of  the  Stomach.  Konrad 
Sick  (Chem.  Centr.,  1906,  i,  1797 ;  from  Arch.  Jclin.  Med.,  86, 
371 — 399). — Long  bacilli  producing  lactic  acid  grow  readily  in  the 
stomach  of  cancer  patients,  for  the  hydrochloric  acid  of  the  gastric 
juice  is  scanty  or  absent.  If  very  little  proteid  is  present,  the 
production  of  lactic  acid  is  less,  although  volatile  fatty  acids  are 
still  formed.  The  formation  of  the  acid  goes  up  on  the  administra¬ 
tion  of  proteid  in  the  form  of  extract  of  carcinoma,  or  of  numerous 
organs,  or  blood  serum.  W.  D.  H. 

Acidity  of  the  Gastric  Contents  [in  Cancer].  Benjamin 
Moore,  W.  Alexander,  R.  E.  Kelly,  and  Herbert  E.  Roaf  (Bio- 
chem.  J.,  1906,  1,274 — 296).  Haemalkalimetry.  Benjamin  Moore 
and  Fred  P.  Wilson  (ibid.,  297 — 327.  Compare  Abstr.,  1905,  ii, 
741). — Any  enfeeblement  in  general  condition  leads  to  diminution  of 
the  gastric  acid,  but  this  is  most  marked  in  cancer  in  whatever  region 
of  the  body  the  new  growth  takes  place.  This  conclusion  is  reached 
after  the  examination  of  a  larger  number  of  cases  than  in  previous 
publications.  Free  hydrochloric  acid  was  entirely  absent  in  two-thirds 
of  these.  This  points  to  a  change  in  the  concentration  of  hydrogen 
ions  in  plasma  and  lymph.  The  alkalinity  of  the  inorganic  con¬ 
stituents  of  the  plasma  is  increased  in  cancer.  Increased  alkalinity 
stimulates  cell  growth,  and  may  lead  to  the  excessive  nuclear  division 
of  malignant  disease. 

The  second  paper  deals  mainly  with  methods,  and  a  discussion  of 
the  results  with  special  reference  to  cancer.  The  results  of  physical 
methods  show  that  the  ratio  of  the  concentration  of  hydrogen  and 
hydroxyl  ions  in  the  blood  plasma  is  a  comparatively  low  one,  thus 
indicating  an  approximation  to  neutrality  ;  yet  the  cells  are  extremely 
sensitive  to  small  variations  in  this  ratio.  The  only  approximate 
method  available  is  that  of  determining  the  reactivity  of  the  plasma  or 
serum  to  acids  or  alkalis  by  means  of  indicators.  The  resistance  of 
the  serum  to  rapid  displacement  of  the  ratio  in  the  two  ions  when  acid 
or  alkali  is  added,  is  termed  its  reactivity.  The  amount  of  alkaline 
reactivity  may  be  determined  by  titration  with  acid  in  the  presence  of 
a  strong  indicator,  such  as  dimethylamino-azobenzene  or  methyl-orange, 
which  changes  with  a  concentration  of  hydrogen  ions  somewhat  higher 
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than  that  of  distilled  water.  The  amount  of  acidic  reactivity  may  be 
determined  by  titration  with  alkali  in  the  presence  of  a  weak  indicator, 
such  as  phenolphthalein,  which  changes  with  a  concentration  in 
hydroxyl  ions  somewhat  higher  than  in  distilled  water.  The  increased 
alkalinity  in  cancer  is  regarded  rather  as  a  cause  than  an  effect  of  the 
disease.  It  is  less  after  removal  of  the  proteids,  which  indicates  that 
the  proteids  in  cancer  possess  a  higher  basic  reactivity  than  normal. 

W.  D.  H. 

Intra-ocular  Lipaemia  and  Diabetes.  W.  Hale  White  ( J . 
Path.  Bact.,  1906,  11,  371 — 372). — The  lipzemic  condition  of  the 
blood,  which  can  be  recognised  during  life  by  examining  the  intra¬ 
ocular  blood  vessels,  is  not  “  exceedingly  rare.”  In  some  cases, 
however,  the  milky  appearance  is  not  due  to  fatty,  but  to  proteid 
granules  (compare  Turney  and  Dudgeon,  this  vol.,  ii,  109). 

W.  D.  H. 

The  Utilisation  of  Carbohydrate  in  Cases  of  Diabetic 
Arthritis.  Renis  Laueer  ( Compi .  rend.,  1906,  143,  74 — 77). — Two 
cases  are  described,  in  which  intolerance  to  a  diet  mainly  composed 
of  proteids  and  fats  was  exhibited,  with  an  increase  of  glycosuria  and 
nitrogenous  breakdown.  A  mixed  diet  containing  carbohydrate  is 
recommended ;  this  increases  the  utilisation  of  nitrogen,  and  does 
not,  within  certain  limits,  increase  the  glycosuria.  W.  D.  H. 

Leucaemia  and  Chloroma.  G.  Lovell  Gulland  and  Alexander 
Goodall  (J.  Path.  Bad.,  1906,  11,  333 — 363). — Acute  and  chronic 
lymphatic  leuctemia  and  chloroma  are  all  essentially  the  same.  The 
bone-marrow  is  the  starting  point  and  essential  seat  of  the  disease. 
The  overgrowth  which  occurs  there  and  in  the  marrow  cells  carried 
by  the  blood  to  other  organs  is  of  the  nature  of  tumour  growth. 
The  excess  of  cells  leads  to  phagocytosis  of  cells  in  other  parts 
and  of  red  blood  corpuscles ;  the  latter  fact  accounts  for  the  anaemia 
seen.  W.  D.  H. 

Physiological  Action  of  Ethyl  Chloride,  Bromide  and  Iodide 
and  of  Somnoform.  W.  Webster  ( Bio-chem .  J.,  1906,  1, 

328 — 340). — These  four  anaesthetics  act  in  the  same  way ;  the  differences 
between  them  are  of  degree  only  and  depend  on  their  volatility.  Small 
doses  increase  the  frequency  and  depth  of  respiration ;  larger  doses 
lessen  both  ;  very  large  doses  stop  respiration  before  the  heart.  Small 
doses  raise  slightly,  and  larger  ones  depress,  the  arterial  pressure ;  this 
depends  on  action  on  the  heart.  The  drugs  are  stated  not  to  paralyse 
vagus  nerve-endings,  as  Cole  found.  W.  D.  H. 

Action  of  Adrenaline  on  Muscular  Glycogen.  Z.  Gatin- 
Gruzewska  ( Gompt .  rend.,  1906,  142,  1165 — 1167). — In  the  diabetic 
condition  in  rabbits  produced  by  the  injection  of  1  to  2  mg.  of 
adrenaline,  the  muscular  glycogen  rapidly  disappears,  and  twenty-four 
hours  after  the  injection  none  is  left.  W.  D,  H, 
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The  Effect  of  Sulphurous  Acid  and  Sulphites  on  Health, 
■with  Special  Reference  to  the  presence  of  Free  Sulphurous 
Acid.  Hermann  Walbaum  {Arch.  Hygiene ,  1906,  57,  87 — 144). — 
This  is  a  contribution  to  the  question  of  sulphites  in  food  as  a  preserva¬ 
tive.  The  harmfulness  of  the  admixture  is  mainly  proved  by  experi¬ 
ments  on  animals.  The  main  symptoms  are  due  to  free  sulphurous 
acid  liberated  in  the  organism,  especially  by  the  gastric  acid.  They 
indicate  paralysis  of  the  central  nervous  system.  W.  D.  H. 

Ion-Proteid  Compounds.  III.  Influence  of  Electrolytes  on 
the  Toxicity  of  Alkaloids.  T.  Bratlsfoed  Robertson  {J.  Biol. 
Chem.,  1906,  1,  507 — 557.  Compare  this  vol.,  ii,  376). — Various  salts 
investigated  exercise  a  definite  action  on  the  toxicity  of  a  number  of 
alkaloids  in  relation  to  paramcecium  and  other  simple  animals.  The 
results  lend  support  to  the  idea  of  the  existence  in  protoplasm  of  an 
unstable  ion  compound  which  is  readily  replaceable  by  other  ions  in 
accordance  with  the  laws  of  mass  action.  Possible  applications  of  such 
a  hypothesis  to  physiological  investigations  and  therapeutics  are 
discussed.  W.  D.  IT. 
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Destruction  of  Bacteria  by  Light.  Hermann  Thiele  and  Kurt 
Wolf  {Arch.  Hygiene,  1906,  57,  29 — 55). — The  experiments  were  made 
with  every  possible  care,  the  bacteria  being  kept  in  a  liquid  nutrient 
medium,  stirred  by  a  stream  of  gas  bubbles  in  a  quartz  tube,  which  was 
immersed  in  a  large  vessel  of  conductivity  water  provided  with  a 
quartz  window  through  which  the  light  entered.  An  arc  lamp,  or  a 
quartz  mercury  lamp,  was  used  as  the  source  of  light.  Under  the 
working  conditions,  the  bacteria  were  destroyed  by  the  light  ray  in 
about  15  minutes  with  the  arc,  and  in  7^  minutes  with  the  mercury 
lamp,  the  latter  being  brought  to  within  4-5  cm.  of  the  quartz  window. 
There  is  no  evidence  in  favour  of  the  view  that  the  destruction  by  the 
light  is  due  to  its  acting  indirectly  in  oxidising  water  to  hydrogen 
peroxide  even  in  presence  of  oxygen.  At  first  a  physiological  salt 
solution  in  Elbe  water  was  employed  as  nutrient ;  subsequently, 
bouillon  in  a  dilution  of  1  :  1000  was  used,  this  latter  being  perfectly 
transparent  for  ultra-violet  rays. 

Light  which  had  been  filtered  through  solutions  of  nitrates  or  of 
oxalic  acid  was  without  action  on  the  bacteria  ;  disodium  phosphate  and 
potassium  thiocyanate  solutions  allowed  active  light  capable  of  killing 
the  bacteria  to  pass  through.  This  active  bactericidal  region  lies  there¬ 
fore  between  the  beginning  of  the  oxalic  acid  absorption  spectrum  and 
that  of  potassium  thiocyanate,  namely,  from  265 — 300^,  and  is  in  the 
same  region  as  the  maximum  of  intensity  of  the  arc  lamp — 288/qu,. 
The  bacteria  were  exposed  to  the  action  of  ultra-violet  light  alone  by 
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filtering  the  light  through  pieces  of  blue  rock  salt  crystal,  and  under 
these  conditions  were  destroyed  within  a  short  time.  E.  F.  A. 

Energy-Metabolism  in  Certain  Bacteria.  Spontaneous  Heat- 
formation  in  Cow’s  Milk  and  the  Lactic  Acid  Fermentation. 

Max  Rubner  (Arch.  Hygiene,  1906,  57,  193 — 243,  244 — 265). — The 
first  paper  is  a  study  in  “  energetics”  from  the  general  point  of  view. 
The  second  deals  with  a  particular  instance.  The  lactic  acid  fermenta¬ 
tion  should  by  calculation,  cceteris  paribus,  develop  from  a  third  to 
a  half  as  much  heat  as  the  alcoholic  fermentation,  but  in  milk  this  is 
still  further  diminished  by  the  fact  that  the  lactic  acid  fermentation 
ceases  when  the  percentage  of  the  acid  has  risen  to  1'6.  The  actual 
heat  developed  in  milk  is  about  twice  as  great  as  that  which  can  be 
accounted  for  by  the  energy  of  the  lactic  acid  fermentation  ;  a  small 
additional  amount  is  accounted  for  by  the  neutralisation  of  phosphates. 
The  remainder  must  be  the  result  of  other  processes,  or  other  micro¬ 
organisms,  acting  possibly  on  fats  and  proteids.  No  heat  development 
could  be  detected,  however,  in  the  change  of  caseinogen  into  casein. 

W.  D.  H. 

Bacterial  Growth  and  Concentration  of  Nutrition  (Nitrogen 
and  Sulphur  Metabolism).  Max  Rubner  (Arch.  Hygiene,  1906,  57, 
161 — 193). — Growth  is  only  one  manifestation  of  energy,  especially 
in  early  life,  and  the  increase  of  bacterial  cultures  rises  with  the  con¬ 
centration  of  the  nutriment  in  the  media,  although  not  in  strict  pro¬ 
portion.  As  measured  by  the  amount  of  nitrogenous  and  especially 
sulphur  exchanges,  metabolism  is  more  active  in  dilute  solutions. 

W.  D.  H. 

Chemistry  of  the  Bacillus  Coli  Communis,  Mary  F.  Leach 
(J.  Biol.  Chem.,  1906,  1,  463 — 502). — The  cell  substance  of  this 
bacillus  yielded  about  8’5  per  cent,  of  ash  and  3  per  cent,  of  phos¬ 
phorus.  Even  after  hardening  in  alcohol,  it  is  dissolved  completely  by 
successive  treatment  with  dilute  acid  and  alkali.  Heating  with  1  per 
cent,  sulphuric  acid  causes  cleavage  ;  the  extract  contains  carbohydrate, 
phosphorised  nitrogenous  matter  and  bases,  but  neither  proteid, 
protamine,  nor  nucleo-proteid.  The  decomposition  products  suggest 
that  the  cell  is  made  up  of  nuclein  or  gluco-nucleo-proteid.  Alcohol 
precipitates  from  the  extract  a  hygroscopic  toxic  substance  made  up  of 
sulphate,  nucleic  acid,  and  colon-toxin.  No  evidence  of  cellulose  was 
found.  By  digestion  with  stronger  acid,  xanthine  and  hexone  bases 
were  obtained.  W.  D.  H. 

A  New  Microbe  which  produces  Acetone.  L.  Breaudat 
(Compt.  rend.,  1906,  142,  1280  — 1282). — A  chromogenic  bacterium 
named  Bacillus  violarius  acetonicus  produces,  when  grown  in  peptone 
solution,  acetone,  among  other  substances.  The  bacterial  origin  of 
acetone  in  the  body  is  considered  to  be  a  possibility.  W.  D.  H. 

Quick-vinegar  and  Wine  Vinegar  Bacteria.  Wilhelm 
Henneberg  (Chem.  Centr.,  1906,  i,  1796;  from  Deutsche  Essigindustrie, 
10,  89 — 93.  Compare  this  vol.,  ii,  475). — The  original  paper  con- 
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tains  a  description  of  five  new  vinegar  bacteria  and  of  Bacterium 
xylinum. 

The  new  quick-vinegar  bacteria,  B.  Schiitzenbachi,  B.  curvum,  and 
B.  orleanense,  and  the  new  wine-vinegar  bacteria,  B.  xylinoides,  which 
closely  resembles  B.  xylinum  and  B.  vini  acetati,  form  acetic  acid 
from  arabinose,  dextrose,  erythritol,  glycerol,  and  propyl  alcohol,  and, 
Avith  the  exception  of  B.  curvum,  also  from  lactose.  Maltose  is  not 
converted  into  acid  by  B.  curvum  and  B.  xylinum ,  raffinose  by  B. 
Schiitzenbachi  and  B.  xylinoides,  or  dextrin  by  B.  xylinoides,  but  the 
other  bacteria  decompose  these  carbohydrates.  Levulose  is  only 
attacked  by  B.  Schiitzenbachi  and  B.  vini  acelati,  sucrose  by  B.  xylin¬ 
oides,  B.  xylinum,  and  B.  vini  acetati,  lactose  by  B.  Schiitzenbachi  and 
B.  orleanense,  and  mannitol  only  by  B.  orleanense  and  B.  vini  acetati. 
The  acid  formed  is  again  destroyed  in  the  case'  of  B.  xylinoides  and 
B.  xylinum  in  dextrose  solution,  and  of  B.  xylinum  in  solutions  of 
sucrose  and  glycerol. 

The  vinegar  bacteria  are  greatly  affected  by  free  acetic  acid  if  present 
in  large  quantities  at  the  beginning  of  the  experiment.  Quantities 
up  to  15  per  cent.,  however,  have  no  effect,  and  the  bacteria  gradually 
become  accustomed  to  the  conditions.  About  10  per  cent,  of  alcohol 
appears  to  be  the  maximum  quantity  which  the  bacteria  are  able  to 
withstand.  In  a  factory  experiment  on  a  vinegar  mash,  the  maximum 
quantity  of  acid  formed  by  B.  Schiitzenbachi  was  10  9  per  cent.,  by 
B.  xylinoides  9'3,  by  B.  orleanense  9,  and  by  B.  vini  acelati  8.  The 
vinegar  produced  by  B.  xylinoides  and  B.  orleanense  was  frequently 
aromatic,  and  the  former  appeared  to  be  able  to  form  a  large  quantity 
of  aldehyde  under  certain  conditions.  E.  W.  W. 

Influence  of  High  Sugar  Concentration  on  the  Work  of 
Endotryptase  in  Dead  Yeast  Cells.  T.  Gkomoff  (Zeit.  physiol. 
Chem.,  1906,48,  87 — 91). — -In  a  former  research,  it  was  shown  that 
solutions  of  sucrose  up  to  35  per  cent,  strength  inhibited  the  autolysis 
of  proteid.  In  the  present  investigation,  strengths  from  60  to  100  per 
cent,  were  employed,  but  the  influence  exerted  was  very  small. 
Addition  of  ammonium  tartrate  to  the  sugar  slightly  favoured  proteid 
decomposition.  Potassium  nitrate  had  no  effect.  W.  D.  H. 

Influence  of  Metals  on  Fermenting  Liquids.  Leopold 
Nathan,  Arthur  Schmid,  and  Willy  Euchs  ( Centr .  Bakt.  Par.,  1906, 
ii,  16,  482 — 488.  Compare  Abstr.,  1905,  ii,  340,  847). — The  results  of 
numerous  experiments  both  with  single  metals  and  with  two  different 
metals  together  showed  that  tin  is  particularly  injurious,  and  that  tin 
and  copper  together  are  nearly  as  injurious  as  tin.  It  is  considered 
probable  that  numerous  failures  and  irregularities  in  fermentation  are 
due  to  injurious  metals  having  been  employed.  N.  H.  J.  M. 

Present  Position  of  the  Problem  of  the  Chemical 
Sterilisation  of  Drinking  Water.  Hetsch  (Chem.  Centr.,  1906, 
i,  1671 — 1672;  from  von  Leuthold-Gedenkschrift,  1906,  1). — The  bacilli 
of  cholera,  dysentery,  and  typhus  are  not  killed  by  the  ferro-cblorine 
method  when  the  largest  quantities  recommended  by  Duyk  (Ann.  Chim. 
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anal.  1903,  8,  13)  are  allowed  to  act  for  twenty  minutes,  and  the 
water  is  not  sterilised  by  the  action  of  double  these  quantities  for 
forty  minutes.  Experiments  on  the  action  of  chlorine,  made  by 
adding  liquid  chlorine  or  pure  chlorine  water  to  infected  water  in 
sealed  tubes,  gave  very  variable  results,  but  it  was  found  that  234  mg. 
of  chlorine  per  litre  failed  to  kill  typhus  bacilli.  It  is  probable,  there¬ 
fore,  that  much  larger  quantities  of  bleaching  powder  than  Engels 
prescribed  ( Centr .  Bakt.  Par.,  1902,  i,  32,  495),  might  prove  ineffective. 

Alkali  fluorides  are  not  suitable  for  the  sterilisation  of  water. 
Tsvo  mg.  of  silver  fluoride  or  Paternb  and  Cingolani’s  tachiol  in  1  litre, 
killed  cholera  vibrios  in  thirty  minutes,  but  not  typhus  bacilli ;  5  mg. 
per  litre  killed  cholera  bacilli  in  ten  minutes,  and  typhus  and 
dysentery  bacilli  in  twenty  minutes.  Water  infected  with  spores  was 
not  sterilised  by  5  mg.  of  silver  fluoride  in  half  an  hour,  and  when 
agar  culture  was  added  10  mg.  of  tachiol  were  also  ineffective.  The 
action  of  isotachiol  (silver  silicofluoride)  was  similar.  Experiments 
on  Freyssing  and  Roche’s  bicalcite  method,  which  consists  in  adding 
calcium  peroxide  and  a  powder  containing  aluminium  sulphate  to  the 
water  and  filtering,  showed  that  the  inventors’  claim  that  nascent 
hydrogen  peroxide  is  more  active  than  ordinary  hydrogen  peroxide  is 
not  confirmed. 

Complete  sterilisation  is  only  effected  by  silver  fluoride  or  hydrogen 
peroxide  when  the  infection  has  not  passed  a  certain  limit. 

E.  W.  W. 

Work  of  Respiration  Enzymes  of  Plants  under  Different 
Conditions.  Wladimir  Palladin  (Ze.it.  physiol.  Chem.,  1906,  47, 
407 — 451). — Comparing  the  amounts  of  carbon  dioxide  given  off  by 
frozen  etiolated  leaves  in  air  and  in  hydrogen,  it  i3  seen  that  at  first 
the  anaerobic  process  predominates  in  both  cases.  In  air,  frozen 
leaves  soon  become  black,  whilst  in  hydrogen  they  retain  their  yellow 
colour  the  whole  time. 

When  air  is  admitted  to  leaves  kept  in  an  atmosphere  of  hydrogen 
after  the  production  of  carbon  dioxide  has  ceased,  there  is  renewed 
production  of  carbon  dioxide ;  the  sum  of  the  first  and  second  amounts 
of  carbon  dioxide  exceeds  the  amount  given  off  by  leaves  kept  in  air 
from  the  commencement  by  50  per  cent.,  indicating  that  during 
anaerobic  fermentation  material  is  prepared  for  subsequent  oxidation. 

Etiolated  leaves  previously  cultivated  in  sugar  solutions  yielded  less 
carbon  dioxide  in  hydrogen  than  leaves  which  had  no  sugar.  The 
anaerobic  production  of  carbon  dioxide  by  frozen  leaves  has  therefore 
nothing  to  do  with  alcoholic  fermentation. 

The  carbon  dioxide  produced  by  leaves  is  due  to  the  action  of 
(1)  carbonase,  (2)  oxydase,  (3)  oxygenase,  and  (4)  peroxydase,  the 
predominance  of  one  or  another  depending  on  the  degree  of  de¬ 
velopment  of  the  plant.  Anaerobic  respiration  predominates  in  the 
embryonal  organs  in  which  oxydase  is  almost  completely  absent. 

N.  H.  J.  M. 

Action  of  Nitrites  on  Plants.  Albert  Stutzer  (J.  Landw., 
1906,  54,  125 — 138). — Nitrites  act  injuriously  on  germinating  seeds. 
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Young  sugar  beet  plants  are  especially  sensitive,  whilst  red  clover, 
at  the  end  of  the  germinating  period,  resists  the  action  of  nitrites. 
Older,  but  not  fully  developed,  plants  are  not  injured. 

The  manurial  value  of  nitrites  is  in  some  cases  less,  and  in  other 
cases  greater,  than  that  of  nitrates.  1ST.  H.  J.  M. 

Composition  and  Metabolism  of  Seedlings.  Ernst  Schulze 
( Ze.it .  physiol.  Chem .,  1906,  47,  507 — 569.  Compare  Abstr.,  1903,  ii, 
566  ;  1904,  ii,  836). — The  following  nitrogenous  substances  are 
produced  in  the  breaking  down  of  proteids  during  germination : 
aminovaleric  acid,  leucine,  isoleucine,  phenylalanine,  tyrosine,  trypto¬ 
phan,  a-pyrrolidine-2-carboxylic  acid,  arginine,  lysine,  histidine, 
asparagine,  glutamine,  and  ammonia.  It  is  probable  that  polypeptides 
also  occur,  and  that  alloxuric  bases  are  produced  by  the  breaking 
down  of  nuclein.  N.  H.  J.  M. 

Pigments  of  Diatom-Chromatophores.  Friedrich  G.  Kohl 
(Chem.  Centr.,  1906,  i,  1669  ;  from  Ber.  Deut.  hot.  Ges.,  24,  124 — 134). 
— When  the  leather-yellow  diatoms,  Achncmthidium  lanceolatum, 
Ilimanthidium  pectinate  var.  curia,  are  treated  with  cold  70  per  cent, 
alcohol  for  five  minutes,  carotin  is  extracted  with  only  small  quantities 
of  chlorophyll  and  xanthophyll ;  on  more  prolonged  treatment,  how¬ 
ever,  larger  quantities  of  the  latter  are  extracted.  The  whole  of  the 
colouring  matter  may  be  removed  by  96  per  cent,  alcohol  at  the 
ordinary  temperature,  and  the  solution  then  contains  a  large  quantity 
of  chlorophyll  but  very  little  carotin  and  xanthophyll.  Molisch’s 
leucocyanogen  reaction  is  really  caused  by  carotin  in  the  case  of 
diatoms,  but  is  only  produced  by  hydrochloric  acid  in  alcoholic  solu¬ 
tion  j  xanthophyll  is  not  affected.  The  change  of  colour  of  diatoms 
depends  on  the  access  of  the  solvent  to  the  chromatophores.  The 
alcohol  kills  the  contents  of  the  cell  instantaneously  and  the  carotin 
is  at  once  dissolved,  but  not  the  chlorophyll ;  the  colour  changes  to 
bluish-green.  The  colouring  matter  of  diatoms  is  not  different  from 
that  of  the  leaves  of  phanerogams.  Diatomin  does  not  exist  and 
leucocyanogen  is  not  contained  in  the  diatoms  examined.  The  change 
to  brown,  produced  by  potassium  hydroxide  on  the  chromatophores  of 
leaves,  is  accompanied  by  a  definite  change  in  the  absorption  spectrum, 
the  bands  being  displaced  towards  the  violet.  The  chlorophyll  con¬ 
tained  in  the  living  brown  diatom  chromatophores  is  spectroscopically 
identical  with  that  which  is  present  after  the  change  of  colour.  The 
cause  of  the  colour  change  is  to  be  attributed  to  changes  which 
render  the  colour  of  the  chlorophyll  more  apparent.  The  change  of 
colour  in  the  case  of  the  fucoxanthin  of  phycophacem  may,  however, 
be  wholly  or  partly  caused  by  carotin.  E.  W.  W. 

Bark  and  Fruits  of  .^Dgiceras  Majus  with  especial  Reference 
to  Saponin.  H.  Weiss  (Arch.  Pharm.,  1906,  244,  221 — 233). — The 
first  part  of  the  paper  is  of  botanical  interest. 

From  the  bark,  in  addition  to  about  1  per  cent,  of  saponin,  a  crystal¬ 
line  substance,  C22H2402,  was  obtained  by  extraction  with  chloroform 
and  subsequent  purification ;  it  melted  at  83—84°  and  did  not  form  an 
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acetyl  derivative.  The  saponin  C06H90O12(OH)ls  yielded  an  amorphous 
acetyl  derivative,  C102Hl44O48  (analysed,  and  molecular  weight  and 
saponification  number  determined)  ;  when  hydrolysed  with  2  per  cent, 
sulphuric  acid,  it  yields  20-4  per  cent,  of  sapogenin,  13  0  of  pentoses, 
and  galactose. 

The  husks  of  the  fruits  do  not  contain  saponin.  From  the  kernels, 
on  the  contrary,  a  saponin  was  isolated  identical  chemically  with  that 
obtained  from  the  bark  ;  but  physiologically  ten  times  more  powerful 
in  its  action  on  the  red  corpuscles  of  the  blood.  C.  F.  B. 

Formation  of  Respiration  Enzymes  in  Injured  Bulbs  of 
Allium  Cepa.  T.  Krasnosselski  ( Chem .  Centr,  1906,  i,  1622  ;  from 
Ber.  Beut.  hot.  Ges 24,  134 — 141). — Oxydases  are  not  contained  in 
injured  or  frozen  bulbs  of  Allium  cepa  or  their  juices.  The  quantity  of 
peroxydases  increases  with  the  energy  of  respiration,  but  when  the 
latter  begins  to  decrease  the  quantity  of  peroxydases  still  increases. 
The  juice  obtained  from  the  frozen  bulbs  contains  catalase.  The 
respiration  coefficients  show  that,  immediately  after  thawing,  the 
emission  of  carbon  dioxide  is  greater  than  the  absorption  of  oxygen, 
and  that  later  the  reverse  is  the  case.  E.  W.  W. 

Fly  Agaric  (Amanita  Muscaria).  III.  Julius  Zellner 
( Monatsh .,  1906,  27,  281 — 293.  Compare  Abstr.,  1904,  ii,  678; 
1905,  ii,  550). — In  addition  to  the  substances  previously  isolated  from 
the  ethereal  extract  of  the  fungus,  a  calcium  salt  of  a  viscid  acid,  which 
resembles,  but  is  not  identical  with,  calcium  malate,  has  now  been 
obtained.  Only  traces  of  tannin  were  obtained. 

The  yellowish-red  dye,  which  is  thrown  down  together  with  the  lead 
acetate  precipitate,  is  readily  soluble  in  water  or  alcohol ;  the  aqueous 
solution  is  yellowish-red  to  deep  red,  has  a  slight  green  fluorescence,  and 
forms  precipitates  with  lead  and  copper  acetates.  The  dye  is  not 
bleached  by  prolonged  action  of  moist  sulphur  dioxide,  and  is  oxidised 
only  slowly  by  dilute  chlorine  water  or  chromic  acid  solution. 

The  filtrate  from  the  precipitate  formed  with  basic  lead  acetate  con¬ 
tains  choline,  muscarine,  mannitol,  dextrose,  and  mycose. 

As  mannitol  is  obtained  only  in  traces  from  the  fresh  fungus,  but  is 
present  to  the  extent  of  6 — 7  per  cent,  in  the  dried  substance,  it  must 
be  formed  by  the  action  of  a  ferment  during  the  process  of  drying. 

Dextrose  is  present  only  in  traces  in  the  young  plant,  but  in  large 
amounts  in  the  mature  fungus. 

After  extraction  of  the  fats  by  means  of  light  petroleum,  54  per 
cent,  of  the  dried  fungus  dissolves  in  water.  The  aqueous  extract 
contains  proteids  (albumins  X),  amorphous  carbohydrates,  amorphous 
nitrogenous  substances  the  nature  of  which  has  not  been  determined, 
peptones,  and  xanthine. 

Only  small  amounts  of  proteid  are  obtained  from  the  dried  sub¬ 
stance,  but  larger  amounts  from  the  fresh  fungus.  Proteids  may  be 
extracted  also  by  treatment  of  the  fungus  with  10  per  cent,  sodium 
chloride  solution,  or  with  dilute  alkali  hydroxides. 

Boudier's  viscosin  {Die  Pilze,  1867)  is  not  a  pure  carbohydrate,  as  it 
contains  nitrogenous  compounds.  The  same  author’s  mycetid  is  a 
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mixture  of  carbohydrates,  consisting  principally  of  a  gum,  together 
with  viscosin,  and  a  substance  resembling  dextrin. 

In  addition  to  the  ferment  which  hydrolyses  the  fats  and  that  which 
causes  the  formation  of  mannitol,  the  fungus  contains  a  diastatic 
ferment  to  which  are  ascribed  the  changes  which  take  place  on  drying 
the  substance. 

Fungin  (fungus  cellulose)  also  is  present.  G.  Y. 

Composition  of  Lemon  Juice.  Adolf  Beythien,  Paul  Bohriscii, 
and  Hans  Hempel  {Zeit.  JYahr.  Genussm. ,  1906,  11,  651 — 661). — The 
following  average  results  were  obtained  on  the  analysis  of  nine  samples 
of  lemon  juice  pressed  from  fruit  grown  in  the  year  1905  :  total  citric 
acid,  5*717  ;  total  sugar  (as  invert  sugar),  0*1 1 9  ;  ash,  0*463  per  cent. ; 
alkalinity  of  ash,  5*820  c.c.  Nj  1  acid.  Nine  samples  of  commercial 
juice  made  in  1905  yielded  (average) :  total  citric  acid,  5*959  ;  total 
sugar,  0*743;  ash,  0*402  per  cent.;  alkalinity  of  ash,  5*075  c.c.  N/\ 
acid.  W.  P.  S. 

Composition  of  Lemon  Juice.  Yon  Kuttner  and  Ulrich  {Zeit. 
offentl.  Chem.,  1906,  12,  202 — 211). — The  results  are  recorded  of  the 
analyses  of  thirty-seven  samples  of  commercial  lemon  juice  and  of 
seventeen  samples  of  juice  pressed  from  the  fruit  by  the  authors  them¬ 
selves.  The  quantity  of  ash  given  by  the  first  set  of  samples  varied 
from  0*2200  to  0*6380  per  cent.,  the  alkalinity  of  the  ash  correspond¬ 
ing  with  from  2*25  to  6*50  c.c.  of  JV/1  acid  per  cent.  In  the  second 
series  of  samples,  the  ash  varied  from  0*222  to  0*485  per  cent,  and  the 
alkalinity  of  the  ash  from  3*40  to  5*20  c.c.  of  Nj\  acid.  Attention  is 
drawn  to  the  fact  that  lemon  juice  may  be  preserved  by  the  addition 
of  from  0*1  to  0*4  per  cent,  of  formic  acid.  This  quantity  is  sufficient 
to  prevent  the  juice  being  spoiled  by  the  formation  of  acetic  acid. 

W.  P.  S. 

The  Seeds  and  Oil  of  Mountain  Ash  Berries.  Leopold  van 
Itallie  and  0.  H.  Nieuwland  {Arch.  Pharm.,  1906,  244,  164). — 
When  freed  from  oil,  the  seeds  contained  water,  9*2  ;  nitrogen,  5*4  ; 
cellulose,  13*2;  ash,  5*2;  carbohydrate  (as  dextrose),  24*2;  hydro¬ 
cyanic  acid,  0*00073  per  cent. 

The  oil,  which  was  extracted  with  light  petroleum,  forms  22  per 
cent,  of  the  seeds  ;  it  is  mobile,  pale  yellowish-brown  in  colour,  and 
sweet  in  taste ;  it  dries  rapidly  in  the  air.  It  has  a  sp.  gr.,  0*9317  at 
15°,  n\ j  1*4753  at  15°;  acid  number,  2*35;  saponification  number,  208 ; 
iodine  number,  128*5  ;  the  fatty  acid  obtained  from  it  has  acid  number, 
230*2  ;  iodine  number,  137*5.  O.  F.  B. 

Growth  and  Ripening  of  Persimmons.  Willard  D.  Bigelow, 
Herbert  0.  Gore,  and  B.  J.  Howard  {J.  Amer.  Chem.  Soc.,  1906,  28, 
688 — 703). — A  study  has  been  made  of  the  changes  which  occur  during 
the  ripening  of  persimmons,  this  fruit  having  been  specially  selected 
since  it  contains  a  relatively  large  amount  of  tannin.  Both  the  wild 
persimmon  {Diospyros  Virginiuna )  and  the  Japanese  persimmon 
{Diospyros  Kalci )  have  been  investigated.  Samples  were  collected  at 

VOL.  xc.  ii  39 


574 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


various  stages  of  growth,  and  estimations  were  made  of  the  pro¬ 
portions  of  pulp,  seed,  and  calyx  in  the  fruits  and  of  the  total  solids 
(dried  at  70°  under  100 — 200  mm.  pressure),  marc  (the  portion  of  the 
flesh  insoluble  in  95  per  cent,  alcohol),  acids  (calculated  as  H9S04), 
reducing  sugars,  soluble  tannin,  total  nitrogen,  soluble  nitrogen,  and 
ash.  Analyses  were  made  both  of  fresh  persimmons  and  also  of 
fruits  which  had  been  stored  for  periods  varying  from  five  to  twenty- 
five  days.  The  results  are  tabulated  and  plotted  as  curves. 

It  is  found  that  during  the  ripening  of  the  fruit  as  the  weight  of 
the  pulp  increases,  the  total  determined  solids,  sugar,  and  marc  also 
increase.  The  tannin,  however,  decreases  somewhat  rapidly  as  the 
marc  increases.  After  full  maturity  has  been  attained,  a  diminution 
takes  place  in  the  reducing  sugars  and  soluble  solids.  During  ripening 
in  storage,  a  loss  occurs  in  total  solids,  determined  solids,  and  sugar, 
whilst  a  large  increase  takes  place  in  marc  and  a  corresponding 
decrease  in  tannin. 

A  number  of  possibilities  are  discussed  to  account  for  the  dis¬ 
appearance  of  the  tannin  during  the  ripening,  and  the  conclusion 
is  drawn  that  this  substance  either  combines  with  some  constituent 
of  the  undetermined  solids  of  low  molecular  weight,  or  is  converted 
into  an  insoluble  form  by  a  change  in  its  own  nature. 

A  microscopical  study  has  been  made  of  the  fruit.  The  results  show 
that  the  tannin  is  at  first  diffused  fairly  uniformly  through  the  fruit, 
but  that,  as  ripening  takes  place,  it  becomes  deposited  in  an  insoluble 
form  in  certain  specialised  cells.  The  paper  is  illustrated  with  micro¬ 
photographs.  E.  G. 

Quantity  of  Iron  contained  in  Spinach.  H.  Serger  ( Chem . 
Centr.,  1906,  i,  1668;  from  Phcirm.  Zeit.,  51,  372). — Four  samples  of 
winter  spinach  contained  86 '70 — 89  ’50  per  cent,  of  water,  and 
9*58 — 13*30  of  combustible  substances;  they  yielded  1*9077 — 3*1088 
per  cent,  of  ash.  One  hundred  grams  of  dry  substance  contained 
an  average  of  0 '104  gram  of  iron.  From  100  grams  of  fresh  winter 
spinach,  dilute  alcohol  extracted  4 ’3  grams  of  substances  which 
contained  0*179  per  cent,  of  iron  and  gave  26*23  per  cent,  of  ash  ; 
the  residual  material  yielded  8*7  grams  of  dry  substance  which 
contained  0*0656  per  cent,  of  iron,  and  gave  9*18  per  cent,  of  ash.  A 
mixture  of  benzene,  chloroform,  and  ether  extracted  1*60  per  cent, 
of  substances  which  contained  0*189  per  cent,  of  iron,  and  yielded 
19*78  of  ash.  Spinol  sicc.,  or  “  Strosehein,”  and  Extr.  Ramkulini,  gave 
31*45  and  44*47  per  cent,  of  ash,  and  contained  0*257  and  2*00  per 
cent,  of  iron  respectively.  E.  W.  AV. 

Assimilation  and  Distribution  of  Silica  and  Potassium  in 
Tobacco  Plants.  Edwin  Blanck  ( Landw .  Versuchs-Stat.,  1906,  64, 
243 — 248). — Pot  experiments  are  described  in  which  tobacco  was 
manured  with  potassium  in  the  form  of  (1)  martellin,  (2)  humus- 
silica,  and  (3)  potassium  sulphate.  The  greatest  yield  was  obtained 
with  martellin,  and  the  lowest  with  potassium  sulphate.  The 
martellin  plants  contained  the  most  silica  and  potassium,  the  humus- 
silica  plants  the  least  potassium,  and  the  potassium  sulphate  plants 
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the  least  silica.  The  amounts  of  silica  and  potassium  in  the  different 
parts  of  the  plants  are  given.  N.  H.  J.  M. 


Composition  of  Tomatoes  and  Tomato  Juice.  W.  Stubek 
(Zeit.  Nahr.  Genussm.,  1006, 11,  578 — 581). — The  following  percentage 
results  were  obtained  on  the  analysis  of  two  samples  of  tomatoes  and 
the  juices  expressed  from  the  same  : 


Fruit  1.  Fruit  2.  Juice  1.  Juice  2. 

Water  .  94-52  95-13  96-00  96*19 

Nitrogen  .  0-116  0T59  0-098  0  088 

Ash  .  0-50  0-63  0-50  0*63 

Alkalinity  of  ash  (c.c.  W-acid)..,  4*62  550  5"20  6- 20 

Light  petroleum  extract  .  0-06  0  07  —  — 

Total  sugars  (after  inversion).. .  2-51  3*19  2‘34  1-96 

Acidity  (as  citric  acid)  .  0-41  0-48  060  0‘69 

Phosphoric  acid  .  0-044  0-059  0-031  0'039 


The  acidity  consisted  principally  of  citric  acid, 
succinic  acids  could  not  be  detected  in  the  samples. 


Tartaric,  malic,  and 
W.  P.  S. 


Injurious  Effect  of  Calcium  Carbonate  on  Bog  Moss. 
H.  Paul  ( Chem .  Centr.,  1906,  i,  1799  ;  from  Ber.  Deut.  hot.  Ges 
24,  148 — 154).— The  Sphagnacece  are  very  sensitive  to  the  action  of 
solutions  of  calcium  carbonate  (prepared  by  passing  carbon  dioxide 
into  water).  The  maximum  quantity  which  is  not  fatal  varies  from 
77  to  312  mg.  CaC03  per  litre,  according  to  the  kind  of  moss.  Whilst 
the  moss  is  not  injured  by  the  presence  of  comparatively  large  quantities 
of  gypsum  and  some  potassium  salts,  extremely  small  quantities  of  many 
phosphorus  compounds  are  deleterious. 

The  red  dye  from  Sphagnum  rubellum  turns  blue  in  the  presence  of 
an  injurious  quantity  of  calcium  carbonate.  The  dye  behaves  like 
red  litmus,  and  is  a  sensitive  indicator  for  alkalis.  E.  W.  W. 


Absorption  of  Potassium  by  Soils.  Oswald  Schreiner  and 
George  H.  Faipyer  ( J .  Physical  Chem.,  1906,  10,  361 — 369). — 
Experiments  were  made  on  the  absorption  of  potassium  salts  by  the 
soils  previously  used  in  similar  experiments  with  phosphates  (this 
vol.,  ii,  485).  The  general  nature  of  the  results  both  for  the  absorp¬ 
tion  and  the  subsequent  removal  of  the  salts  by  water  was  quite 
similar  to  what  was  found  in  the  case  of  the  phosphates.  L.  M.  J. 

Experiments  with  New  Nitrogenous  Manures.  John 

Sebelien  (J.  Landw.,  1906,  54,  159 — 185). — Basic  calcium  nitrate  (a 
mixture  of  calcium  nitrate  with  an  excess  of  lime)  gave  sometimes 
less  and  sometimes  greater  yields  than  corresponding  amounts  of 
sodium  nitrate.  The  better  results  with  the  calcium  salt  are  some¬ 
times,  but  not  always,  due  to  the  calcium,  aud  in  such  cases  sodium 
nitrate  in  conjunction  with  calcium  carbonate  gives  the  same  results 
as  calcium  nitrate. 

Field  experiments  with  cereals,  in  which  sodium  nitrate,  calcium 
nitrate,  ammonium  sulphate,  and  calcium  cyanamide  were  compared, 
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showed  that  on  Sphagnum  peat-soil  calcium  nitrate  gave  results  equal 
to  those  obtained  with  sodium  nitrate,  whilst  calcium  cyanamide  had 
very  little  effect  at  all,  or  was  even  injurious.  The  results  of  grass 
experiments  in  different  parts  of  Norway  showed  that  sodium  and 
calcium  nitrates  were  equal  in  value ;  whilst  calcium  cyanamide  gave 
considerably  less  increase  of  yield.  N.  H.  J.  M. 

Substitution  of  Potassium  by  Sodium  in  Sugar-beet. 

Josef  Urban  ( Zeit .  ZucTcerind.  Bohm.,  1906,  30,  397 — 402). — The 
composition  of  the  ash  of  sugar-beet  leaves  and  roots  varies  according 
to  the  soil  and  the  action  of  manure,  &c.  Considerable  amounts  of 
sodium  salts  may  be  taken  up,  the  amount  of  sodium  sometimes 
exceeding  that  of  potassium.  The  latter  cannot,  however,  be  replaced 
with  respect  to  its  action  on  the  production  of  sugar.  To  obtain  a 
high  percentage  of  sugar  there  should  be  a  definite  relation  between 
the  potassium  and  nitrogen,  about  1:1.  When  nitrogen  is  greatly  in 
excess  of  the  potassium,  leaf  production  is  greatly  increased,  and  there 
is  an  excess  of  leaf  over  root.  N.  H.  J.  M. 
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Report  on  Graduated  Vessels  at  the  Sixth  International 
Congress  for  Applied  Chemistry  at  Rome,  1900.  Heinrich 
Gockel  ( Chem .  Centr.,  1906,  i,  1589 — 1590  \  from  Zeit.  chem. 
Apparatenkuv.de,  1,  305 — 315). — The  author  proposes  various  changes 
in  the  recommendations  of  Commission  III  of  the  International 
Analysis  Commission  in  reference  to  apparatus  for  volumetric  and 
gas  analysis.  For  details,  the  abstract  or  original  paper  should  be 
consulted.  E.  W.  "YV. 

Modification  of  Maquenne’s  Wash-bottle.  Antoine  Villiers 
(Ann.  Chim.  anal.,  1906,  11,  211). — Maquenne’s  washing  contrivance 
(ibid.,  167)  has  been  improved  by  the  introduction  of  a  bulb  on  the 
entering  tube  so  as  to  prevent  regurgitation  and  thus  to  render  the 
apparatus  applicable  to  the  absorption  of  carbon  dioxide  in  combustions 
in  a  closed  tube.  L.  de  K. 

Preservation  of  Standardised  Liquids.  Franz  Resch  (Chem. 
Centr.,  1906,  1,  1389 — 1390  :  from  Zeit.  Oesterr.  Apoth.  Ver.,  44, 
159 — 160). — An  arrangement  by  which  the  standard  liquid  in  the 
reservoirs  remains  unaltered.  The  air  entering  the  apparatus  is 
purified  by  passing  it  over  potassium  hydroxide,  calcium  chloride,  and 
sulphuric  acid.  The  liquid  comes  into  contact  with  glass  only,  and  the 
burette-stand  can  be  dispensed  with.  For  particulars,  the  illustrations 
in  the  original  should  be  consulted.  L.  de  K. 
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Standardisation  of  Iodine  and  Thiosulphate  Solutions. 

Gustav  Bruhns  (Zeit.  anorg.  Chem.,  1906,  49,  277 — 283.  Compare 
Metzl,  this  vol.,  ii,  194). — Topf,  and  following  him  Metzl  ( loc .  cit.),  on 
the  basis  of  results  obtained  by  Zulkowsky,  have  expressed  the  view 
that  the  reaction  between  potassium  iodide  and  potassium  dichromate 
in  acid  solution  is  incomplete,  but  the  author  points  out  that  Zul- 
kowsky’s  observations  in  this  connection  have  been  misunderstood  and 
shows,  from  the  results  obtained  by  the  latter,  and  by  experiments  of  his 
own,  that  the  dichromate  is  completely  reduced,  even  in  dilute  solution, 
if  the  mixture  is  left  for  a  short  time  before  the  thiosulphate  is  added. 
The  conditions  necessary  for  obtaining  accurate  results  by  this  method 
are  fully  discussed  ;  it  is  shown  that  the  end  point  is  sharper  when  a 
fair  excess  of  hydrochloric  acid  is  used. 

Potassium  permanganate  may  advantageously  be  substituted  for 
the  dichromate  in  standardising  thiosulphate  solutions  as  the 
reaction  is  practically  instantaneous,  and  it  is  easy  to  judge  from  the 
appearance  of  the  mixture  when  sufficient  potassium  iodide  and  acid 
have  been  added.  Contrary  to  the  general  opinion,  permanganate 
solutions  are  perfectly  stable  when  the  traces  of  organic  matter  in  the 
distilled  water  used  as  solvent  have  been  oxidised.  G.  S. 

Antimonyl  Potassium  Tartrate  as  a  Standard  for  Iodimetry. 
Oskar  Lutz  (Zeit.  anorg.  Chem.,  1906,  49,  338—340.  Compare  Metzl, 
this  vol.,  ii,  194). — A  discussion  of  some  points  raised  by  Metzl  in  his 
recent  paper  on  the  same  subject.  G.  S. 

Application  of  Sodium  Hyposulphite  in  Gas  Analysis. 
Hartwig  Franzen  (Ber.,  1906,  39,  2069 — 2071). — An  alkaline  solution 
containing  50  grams  of  sodium  hyposulphite  in  250  c.c.  of  water  com¬ 
pletely  absorbs  the  oxygen  in  a  gaseous  mixture  in  five  minutes,  pro¬ 
vided  that  the  concentration  of  the  oxygen  is  not  too  great.  The 
reaction  is  represented  by  the  equation  Na2S204  +  H20  +  O  =  2NaHSOs. 
The  solution  has  the  advantage  over  other  oxygen  absorbents  in  that  it 
is  only  slightly  alkaline,  works  efficiently  at  low  temperatures,  and  does 
not  absorb  carbon  monoxide.  C.  S. 

Use  of  Ozone  in  Quantitative  Analysis.  Paul  Jannascii 
and  Willy  Gottschalk  (J.  pr.  Chem.,  1906,  [ii],73,  497 — 519.  Com¬ 
pare  Abstr.,  1904,  ii,  782). — A  convenient  form  of  ozone  generator  is 
figured  and  described. 

Precipitates  are  obtained  on  passing  a  current  of  ozone  through 
aqueous  solutions  of  cobalt,  silver,  lead,  manganese,  and  bismuth  salts, 
the  last  in  presence  of  an  alkali  hydroxide.  Manganese  tetroxide  is 
precipitated  quantitatively  if  a  solution  of  a  manganese  salt  is  dropped 
into  concentrated  ammonia  solution  through  which  is  passed  a  rapid 
current  of  ozone.  The  quantitative  separation  of  manganese  from 
sodium,  magnesium,  calcium,  nickel,  zinc,  cadmium,  and  copper  by 
precipitation  of  manganese  in  this  manner  is  described  ;  the  other 
metals  present  are  estimated  in  the  filtrate.  To  complete  the  separation 
from  magnesium,  nickel,  cadmium,  and  copper,  the  manganese  tetroxide 
is  dissolved  in  hydrochloric  acid  containing  hydrogen  peroxide  and  the 
precipitation  repeated.  G.  Y. 
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Volumetric  [Iodometric]  Estimation  of  Combined  Sulphuric 
Acid.  Fernand  Telle  {J.  Pharm.  Chim.,  1906,  [vi],  23,  573 — 574). 
— A  reply  to  Scholtz  (this  vol.,  ii,  195),  in  which  the  author  claims 
priority.  L.  de  K. 

Estimation  of  Hyposulphurous  Acid  in  Hyposulphites  and 
their  Compounds  with  Formaldehyde.  Alphonse  Seyewetz 
and  Bloch  {Bull.  Soc.  chim.,  1906,  [iii],  35,  293 — 297). — When  an 
aqueous  solution  of  an  alkali  hyposulphite  is  added  to  a  solution  of 
silver  chloride  in  ammonia,  the  chloride  is  reduced  quantitatively  in 
the  cold,  a  precipitate  of  metallic  silver  being  formed.  This  process 
may  be  used  for  the  estimation  of  hyposulphites,  the  precipitated  silver 
being  weighed.  In  the  case  of  the  formaldehyde  compound  of  sodium 
hyposulphite  (compare  Baumann,  Thesmar,  and  Frossard,  Abstr.,  1905, 
i,  260),  its  aqueous  solution  must  be  added  to  excess  of  the  ammoniacal 
solution  of  silver  chloride  and  the  mixture  boiled  for  about  four 
minutes,  as  reduction  in  this  case  is  incomplete  below  80°. 

T.  A.  H. 

Simplified  Method  for  the  Estimation  of  Nitric  Acid  in 
Nitrates.  J.  Th.  Bornwater  (Chem.  Gentr .,  1906,  i,  703  ;  from 
Chem.  Weekblad.,  3,  30 — 31). — 0'5  gram  of  the  nitrate  is  introduced 
into  an  800  c.c.  Erlenmeyer  distilling  flask  and  dissolved  in  200  c.c.  of 
water.  The  flask  is  fitted  with  a  long,  vertical  bulb-tube,  the  top  of  which 
is  bent  and  connected  with  a  vertical  condenser.  Five  c.c.  of  alcohol, 
50  c.c.  of  aqueous  potassium  hydroxide  of  sp.  gr.  1*3,  and  2-5  grams  of 
small  pieces  of  aluminium  wire  are  added,  and  the  whole  is  heated 
gently  until  evolution  of  gas  ceases.  The  ammonia  formed  is  then 
boiled  off  and  collected  in  standard  acid.  L.  de  K. 

Detection  of  Nitrates  in  Alkali  Iodides.  E.  Baron i  {Chem. 
Gentr.,  1906,  i,  1714;  from  Giorn.  Farm.  Chim.,  55,  152  — 154). — 
One  gram  of  the  suspected  sample,  which  should  be  free  from  iodate,  is 
added  to  20  c.c.  of  a  5  percent,  mercuric  chloride  solution  and  the  fil¬ 
trate  is  strongly  acidified  with  sulphuric  acid.  When  cold,  the  liquid 
is  tested  in  the  usual  manner  for  nitric  acid  by  means  of  a  solution  of 
ferrous  sulphate.  The  ring  is  still  visible  with  0'01  per  cent,  of 
nitrate.  Another  portion  of  the  liquid  may  be  tested  also  with 
diphenylamine  in  presence  of  sulphuric  acid.  L.  de  K. 

A  Qualitative  Test  for  Phosphorus.  Paul  Mauricheau- 
Beaupr£  {Compt.  rend.,  1906,  142,  [xxii],  1206 — 1207). — If  hydrogen 
or  acetylene  containing  hydrogen  phosphide  is  burnt  in  a  Bunsen 
burner,  the  products  of  combustion  will  contain  phosphoric  acid.  If 
now  a  piece  of  glass  attached  to  a  platinum  wire  is  held  just  in  the  top 
of  the  flame  for  a  few  minutes,  the  glass  will  become  corroded  and 
slightly  increase  in  weight.  This  reaction  may  therefore  serve  to 
detect  phosphorus  in  iron,  for  instance. 

Phosphorus  in  volatile  phosphates  or  in  organic  substances  such  as 
yolk  of  egg  may  be  determined  by  burning  some  of  the  substance  on 
a  platinum  wire  in  a  burner  fed  with  hydrogen  or  pure  acetylene, 
holding  the  wire  just  underneath  the  piece  of  glass.  L.  de  K. 
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New  Modification  of  the  Estimation  of  Phosphoric  Acid  by 
Precipitation  as  Magnesium  Ammonium  Phosphate,  parti¬ 
cularly  in  Regard  to  Manures.  Gunner  Jorgensen  ( Zeit .  anal . 
Chem.,  1906,  45,  273 — 315). — A  lengthy  article  unsuitable  for 
adequate  abstraction.  The  novel  point  is  that  the  precipitation  with 
magnesium  mixture  (with  or  without  citric  acid)  is  effected  at  the 
boiling  temperature.  L.  de  K. 

Application  of  Compressed  Air  in  Superphosphate  Analysis. 

Georg  Schliebs  (Chem.  Zeit.,  1900,  30,  584). — Twenty  to  forty  grams 
of  the  sample  are  mixed  with  700  c.c.  of  water  in  a  two-litre  flask,  and 
by  means  of  a  glass  tube  reaching  to  the  bottom  a  current  of  com¬ 
pressed  air  is  passed  for  half  an  hour.  As  soon  as  the  liquid  has 
attained  the  temperature  of  the  room,  the  contents  of  the  flask  are 
diluted  to  the  mark  and  the  analysis  is  proceeded  with  in  the  usual 
manner.  L.  de  K. 

A  Characteristic  Reaction  for  Borax.  C.  it ei chard  (Chem. 
Centr.,  1906,  i,  1714;  from  Charm.  Zeit.,  51,  298 — 299). — A  mixture 
of  borax  and  a-nitroso-/3-naphthol,  when  moistened  with  cold  water,  turns 
a  bright  green.  This  test  is  characteristic  for  ordinary  borax,  for  an 
excess  of  boric  acid  prevents  the  reaction.  L.  de  K. 

Decomposition  of  Silicates  with  Hydrofluoric  and  Hydro¬ 
chloric  Acids.  Fritz  Hinden  (Zeit.  anal.  Chem.,  1906, 45,  332 — 342). 
— One  gram  of  the  silicate,  reduced  to  an  impalpable  powder,  is  placed 
in  a  platinum  dish,  moistened  with  a  few  drops  of  water,  and  mixed 
with  about  15  c.c.  of  hydrofluoric  acid.  The  whole  is  evaporated  to 
dryness  on  the  water-bath,  and  after  adding  10  c.c.  of  dilute  hydro¬ 
chloric  acid  (1:1)  the  solution  is  again  evaporated  to  dryness  with 
addition  of  another  10  c.c.  of  hydrofluoric  acid.  The  residue,  consisting 
of  fluorides  and  silicofluorides,  is  now  converted  completely  into 
chlorides  by  evaporating  some  six  times  in  succession  with  20  c.c.  of 
dilute  hydrochloric  acid.  The  various  salts  are  then  separated  by  the 
usual  methods.  Sodium  and  potassium  fluorides  may  also  be  con¬ 
verted  into  chlorides  by  ignition  with  ammonium  chloride. 

L.  de  K. 

Separation  of  Silicic  Acid  when  Estimating  Citrate-soluble 
Phosphoric  Acid.  Julius  Hasenbaumer  (Chem.  Zeit.,  1906,  30, 
665 — 666). — A  series  of  experiments  from  which  it  appears  probable 
that  the  higher  results  obtained  without  previous  separation  of  silica 
are  caused  by  the  fact  that  separated  gelatinous  silica  retains 
phosphoric  acid. 

It  is  suggested  that  the  composition  of  the  magnesium  phosphate 
may  differ  slightly  and  that  this  depends  on  the  presence  of  silica  in 
the  solution.  L.  de  K. 

Sampling  of  Coal  and  Classification  of  Analytical  Data. 

A.  Bement  (J.  Amer.  Chem.  S toe.,  1906,  28,  632 — 639). — The  paper 
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deals  with  the  importance  of  selecting  a  thoroughly  representative 
sample  for  analysis. 

The  word  “  combustible”  used  to  designate  a  fuel  free  from  ash  and 
moisture  is,  in  the  author’s  opinion,  erroneous  and  the  expression 
“  pure  coal  ”  is  proposed  instead.  L.  de  K. 

Estimation  of  Carbonic  Acid.  Wilhelm  Holtschmidt  ( Chem . 
Zeit .,  1906,  30,  621 — 625). — The  improvement  consists  in  the  use  of 
potassium  hydrogen  tartrate,  which  on  prolonged  boiling  completely 
expels  the  carbon  dioxide.  This  is  then  absorbed  in  barium  hydroxide 
solution  and  determined  volumetrically,  or  absorbed  in  a  weighed  soda 
lime-tube  and  determined  gravimetrically. 

The  operation,  on  account  of  the  large  quantity  of  water  condensed, 
requires  a  special  apparatus,  for  a  description  of  which  the  illustrations 
in  the  original  article  should  be  consulted.  L.  de  K. 

Apparatus  for  Testing  Saturation  and  Boiler-G-ases. 
Alfred  Salomon  (Chem.  Zeit.,  1906,  30,  638 — 639). — An  improve¬ 
ment  in  the  Stammer  tube,  an  apparatus  much  used  for  the  examina¬ 
tion  of  gaseous  matters  in  sugar  refineries.  Carbon  dioxide  is,  as 
usual,  found  by  measuring  the  gas  before  and  after  contact  with 
potassium  hydroxide.  For  full  description,  the  drawing  in  the  original 
should  be  consulted.  L.  de  K. 

Estimation  of  Carbon  Disulphide  in  Benzene.  D.  Stavorinus 
(Chem.  Cenlr.,  1906,  i,  705  ;  from  J.  Cashel.,  49,  8). — Twenty-five 
c.c.  of  the  sample  are  mixed  with  70  c.c.  of  96  per  cent,  alcohol 
and  10  c.c.  of  2  A  sodium  hydroxide.  After  half  an  hour,  5  c.c.  of 
concentrated  hydrogen  peroxide  are  added,  the  alcohol  is  removed 
by  evaporation,  and  the  sulphate  formed  is  estimated  as  usual. 

The  method  may  also  be  applied  volumetrically  by  using  10  c.c.  of 
A-alkali  and  titrating  the  excess  with  AT/5  acid,  using  methyl-orange 
as  indicator.  One  c.c.  A/5  alkali  =  0'01 9  gram  of  carbon  disulphide. 

L.  de  K. 

Estimation  of  Potassium  in  Potassium  Salts  and  Mixed 
Manures  by  Neubauer’s  Modified  Finkener’s  Method.  Max 

Kling  and  Otto  Engels  (Zeit.  anal.  Chem.,  1906,  45,  315 — 332). — 
The  authors  approve,  on  the  whole,  of  the  process  proposed  by 
Finkener  and  modified  by  Neubauer.  In  this  process,  the  excess  of 
platinic  chloride  is  removed  by  alcohol  and  the  residue  ignited  in 
a  current  of  coal  gas.  The  metallic  platinum  is  washed  first  with 
boiling  water  and  then  with  hot  dilute  nitric  acid,  ignited,  and 
weighed. 

Ammonium  salts  and  earthy  phosphates  must  be  removed  pre¬ 
viously  by  the  ordinary  methods. 

When  operating  on  0  5  gram  of  material,  the  percentage  of  potassium 
oxide  is  found  by  multiplying  the  weight  of  the  reduced  platinum  by 
0‘48108.  A  convenient  table  for  saving  calculation  is  appended. 

L.  de  K. 
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Estimation  of  Cadmium.  Carl  Goldschmidt  (Zeit.  anal. 
Chem.,  1906,  45,  344). — Cadmium  is  precipitated  quantitatively 
by  boiling  its  solutions  in  an  aluminium  vessel  in  presence  of  a 
trace  of  chromium  nitrate  and  cobalt  nitrate.  Aluminium  is  the 
catalyst.  The  case  resembles  that  of  the  precipitation  of  gold  by 
nickel  or  silver  by  cobalt.  L.  he  K. 

Estimation  of  Lead.  Otto  Mayer  (Chem.  Centr.,  1906, 1,  1715  ; 
from  Pharm.  Zeit.,  51,  299). — The  lead  solution  containing  some  free 
acetic  acid  is  precipitated  while  hot  with  slight  excess  of  standard  potass¬ 
ium  dichromate,  and  the  precipitate  is  washed  with  50  c.c.  of  1  per  cent, 
acetic  acid.  The  excess  of  dichromate  is  then  estimated  iodometrically 
as  usual.  L.  de  K. 

Volumetric  Estimation  of  Lead.  Otto  Sasse  (Chem.  Centr., 
1906,  1,  1715  ;  from  Pharm  Zeit.,  51,  341). — The  author  states  that 
he  estimated  lead  volumetrically  some  seventeen  years  ago  by  the 
process  now  communicated  by  Mayer  (see  preceding  abstract). 

L.  de  K. 

Estimation  of  Lead  in  Alloys  of  Tin  and  Lead.  G.  Giusti 
(Chem.  Centr.,  1906,  1,  1462 — 1463;  from  Staz.  sperim.  agrar.  ital., 
38,  820 — 831). — Within  certain  limits  the  percentage  of  lead  may  be 
calculated  with  sufficient  accuracy  from  the  sp.  gr.  of  the  sample,  tin 
having  a  sp.  gr.  of  7‘29  and  lead  of  11 ’44.  L.  de  K. 

Assay  of  Babbit  Metal.  H.  Yockey  (J.  Amer.  Chem.  Soc.,  1906, 
28,  646 — 648). — One  gram  of  the  metal  is  heated  with  20  c.c.  of  dilute 
nitric  acid  (1  :  2)  in  a  covered  beaker  and  finally  evaporated  to  dryness. 
After  heating  for  an  hour  at  120°,  the  mass  is  moistened  with  nitric 
acid  and  boiled  with  40  c.c.  of  water.  The  mixed  oxides  of  tin  and 
antimony  are  collected,  washed,  ignited,  and  weighed.  The  filtrate 
is  diluted  to  250  c.c.  and  50  c.c.  are  mixed  with  10  c.c.  of  dilute 
ammonia  (1  : 1)  and  6  c.c.  of  glacial  acetic  acid.  The  liquid  is  heated 
to  boiling  and  the  lead  is  titrated  with  standard  solution  of  ammonium 
molybdate  (1  c.c.  =  0'01  gram  of  lead)  using  tannic  acid  as  indicator. 
To  the  other  200  c.c.  is  added  sodium  carbonate  until  a  precipitate 
forms  and  then  2  c.c.  of  ammonia.  Any  copper  is  then  titrated  with 
standard  potassium  cyanide. 

Another  gram  of  the  metal  is  then  boiled  with  1  gram  of  potassium 
iodide,  40  c.c.  of  fuming  hydrochloric  acid,  and  40  c.c.  of  water.  The 
metallic  antimony  is  collected  on  a  tared  filter,  washed  first  with  hot 
dilute  acid  (1  : 10),  then  with  hot  water,  and  finally  with  alcohol.  Its 
weight  is  calculated  into  the  oxide,  which  is  then  deducted  from 
the  joint  oxides  of  antimony  and  tin.  L.  de  K. 

Electrolytic  Estimation  of  Mercury,  using  the  Rotating 
Anode.  Gustav  Kroupa  (Chem.  Centr.,  1906,  i,  705  ;  from  Oesterr. 
Zeit.  Berg.  Mitt.,  54,  26 — 27). — Winkler  first  proposed  the  extraction 
of  mercury  ores  with  sodium  sulphide.  From  this  solution  the  metal 
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may  be  deposited  quantitatively  by  electrolysis,  using  a  rotating  anode, 
but  the  operation  takes  about  one  hour  and  a  half.  In  that  time, 
however,  an  experienced  operator  may  perform  ten  mercury  deter¬ 
minations  by  the  Eschka  process.  L.  dr  K. 

Estimation  of  Talc.  It.  Krzizan  ( Zeit .  Nahr.  Genussm.,  1906, 
11,  641 — 650). — Tho  estimation  of  talc  on  rice,  pearl  barley,  &c.  (the 
mineral  being  added  to  give  the  grains  a  glistening  coat),  is  best  carried 
out  by  heating  the  grains  with  hydrogen  peroxide  and  ammonia. 
Minute  bubbles  of  gas  are  formed  between  the  skin  of  the  grains  and 
the  talc  coating  and  completely  remove  the  latter.  The  liquid  is  then 
decanted,  the  grains  are  shaken  and  washed  several  times  with  water, 
and  the  total  liquid  obtained  is  boiled  after  the  addition  of  a  little 
hydrochloric  acid  and  chromic  acid.  This  oxidises  most  of  the  organic 
matter  present.  The  solution  is  then  filtered  and  the  residue  ignited 
at  the  lowest  possible  temperature.  The  weight  of  the  ash  will  give 
the  amount  of  talc  present  on  the  quantity  of  grain  taken  for  the 
estimation.  Owing  to  the  solubility  of  the  mineral  in  hydrochloric 
acid  and  to  its  varying  composition,  methods  depending  on  the  estima¬ 
tion  of  the  magnesia  in  the  portion  of  the  ash  which  is  insoluble  in 
hydrochloric  acid  ate  quite  untrustworthy.  W.  P.  S. 

Iron  in  Living  Tissues.  Antoine  Mouneyrat  ( Compt .  rend.,  1906, 
142,  1572 — 1573.  Compare  this  vol.,  ii,  495). — A  method  is  described, 
which  avoids  accidental  contamination  with  the  metal  consisting 
essentially  in  the  use  of  platinum  utensils,  and  reagents  free  from  iron, 
for  obtaining  the  iron  of  the  tissues.  W.  D.  H. 

Estimation  of  Small  Quantities  of  Iron.  W.  McKim  Marriott 
and  Charles  G.  L.  Wolf  (J.  Biol.  Chem.,  1906,  1,  451 — 461). — The 
method  employed  is  a  colorimetric  one  with  thiocyanate  in  the  presence 
of  acetone,  which  renders  the  reaction  much  more  sensitive  and  applic¬ 
able  to  the  detection  of  the  small  amount  of  iron  in  animal  fluids  and 
tissues.  W.  D.  H. 

Sources  of  Error  in  the  Titration  of  Iron  with  Perman¬ 
ganate.  H.  Kinder  (Chem.  Zeit.,  1906,  30,  631 — 632). — The  use  of 
ferrous  ammonium  sulphate  or  eleetrolytically  precipitated  iron  for 
the  standardisation  of  permanganate  is  attended  with  slight  sources  of 
error  on  account  of  possible  impurities  in  these  substances. 

Good  results  are  obtained  by  standardising  with  a  pure  iron  of 
known  composition,  the  amount  being  found  by  determining  the 
various  impurities  and  thus  estimating  the  iron  by  difference ;  a  trace 
of  copper,  however,  counts  as  iron. 

In  the  titration  process,  when  the  iron  is  reduced  to  the  ferrous 
state  by  means  of  stannous  chloride,  the  excess  of  which  is  then 
removed  with  mercuric  chloride,  it  is  of  great  importance  to  wait  for 
some  tweDty-five  seconds  before  commencing  the  titration,  as  other¬ 
wise  the  reduction  of  the  mercury  may  not  be  complete.  L.  de  K. 
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Estimation  of  Antimony  in  Vulcanised  Indiarubber. 

E.  Wagner  ( Chem .  Zeit .,  1906,  30,  638). — 0'5 — 1  gram  of  the  finely- 
divided  material  is  mixed  in  a  porcelain  crucible  with  five  times  its  weight 
of  a  mixture  of  1  part  of  sodium  nitrite  and  4  parts  of  potassium 
carbonate,  and  a  little  more  of  the  oxidising  mixture  is  sprinkled  over 
the  top.  The  whole  is  heated,  cautiously  at  first,  then  gradually 
more  strongly  until  at  last  the  mass  commences  to  fuse.  If  unburnt 
carbonaceous  particles  are  noticed,  these  are  easily  oxidised  by  addition 
of  a  little  nitre  and  heating  in  a  covered  crucible. 

The  mass  is  dissolved  in  water  and  boiled  with  excess  of  hydro¬ 
chloric  acid  to  expel  nitrous  fumes,  the  solution  is  filtered  and  then 
precipitated  hot  with  hydrogen  sulphide.  The  precipitated  antimony 
sulphide,  which  in  presence  of  other  metals  should  be  dissolved  in 
ammonium  sulphide  and  reprecipitated  by  hydrochloric  acid,  is 
collected  on  a  weighed  asbestos  filter,  heated  in  a  current  of  dry 
carbon  dioxide,  and  weighed  as  antimonious  sulphide.  L.  be  K. 

Qualitative  Detection  of  Gold  and  Platinum  in  In¬ 
organic  Analysis.  Julius  Petersen  (Zeit.  anal.  Chem.,  1906,  45, 
342 — 344). — Into  the  slightly  acid  and  warm  solution  of  the  metals 
is  introduced  an  excess  of  zinc  cuttings,  which  in  the  course  of  about 
fifteen  minutes  precipitated  mercury,  silver,  lead,  bismuth,  copper, 
cadmium,  platinum,  gold,  arsenic  (of  which  the  bulk,  however,  volati¬ 
lises  as  hydride),  antimony,  tin,  and  a  portion  of  the  cobalt  and 
nickel. 

The  metallic  deposit  is  washed  and  treated  with  dilute  hydrochloric 
acid,  which  dissolves  the  excess  of  zinc,  also  cadmium,  tin,  and  some 
cobalt.  After  thorough  washing,  the  residue  is  boiled  with  dilute  nitric 
acid,  which  dissolves  mercury,  lead,  bismuth,  cobalt,  and  nickel,  leaving 
gold  and  platinum  and  antimony  oxides  undissolved.  These  are  then 
mixed  with  some  solid  ammonium  nitrate  and  chloride,  and  heated  in 
a  porcelain  crucible.  The  antimony  volatilises  completely  as  chloride, 
and  the  residue  is  then  dissolved  in  a  few  drops  of  aqua  regia.  One- 
half  of  the  solution  is  tested  for  platinum  with  ammonium  chloride, 
and  the  other  portion  for  gold  with  sulphurous  acid,  or  an  alkaline 
solution  of  hydrogen  peroxide.  L.  de  K. 

Apparatus  for  Sampling  Waters.  Spitta  and  Imhoff  (Chem. 
Centr.,  1906,  i,  591;  from  Mitt.  K.  Priifungsanstalt  Wasservers. 
Abwasserbeseit,  6,  75 — 87). — Improved  apparatus  for  taking  samples  of 
water  at  any  desired  depth.  All  danger  of  contact  with  atmospheric 
air  is  avoided.  L.  de  K. 

Electrical  Elementary  Analysis.  Fritz  von  Konek  ( Ber ., 
1906,  39,  2263 — -2265). — The  author  advocates  the  use  of  the  Heraeus 
furnace  for  combustions,  not  only  of  substances  which  are  readily 
volatile,  but  also  for  substances  which  burn  with  difficulty. 

A.  McK. 

Estimation  of  Petroleum,  Petrol  Distillates,  and  Benzene  in 
Oil  of  Turpentine,  Oil  of  Pine,  and  Turpentine  Substitutes. 
Richard  Bohme  (Chem.  Zeit.,  1906,  30,  633 — 635). — An  improved 
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method  for  the  estimation  of  petroleum,  &c.,  in  turpentine  by  means 
of  sulphuric  acid.  It  appears  that  fuming  sulphuric  acid  is  too  strong, 
whilst  the  commercial  acid  is  too  weak  for  the  purpose  of  dissolving 
oil  of  turpentine.  The  following  process  is  therefore  recommended. 

Twenty  c.c.  of  acid  composed  of  1  vol.  of  fuming  and  3  vols.  of 
ordinary  sulphuric  acid  are  put  into  a  40  c.c.  flask,  the  neck  of  which 
holds  10  c.c.  and  is  graduated  to  0  2  c.c.  Ten  c.c.  of  the  sample  are 
added  slowly  (cooling  if  necessary)  and  the  mixture  is  allowed  to 
remain  for  one  hour  in  the  closed  flask.  The  flask  is  then  filled  with 
ordinary  sulphuric  acid  by  running  this  carefully  along  the  sides  of 
the  neck,  and  after  about  five  hours  the  volume  of  the  top  layer  is 
read  off.  This  may  then  be  used  for  chemical  and  physical  tests.  For 
further ’particulars,  the  exhaustive  table  in  the  original  paper  should  be 
consulted.  L.  de  K. 

Examination  of  Oil  of  Turpentine.  Franz  Utz  ( Chem .  Rev . 
Fett.  Harz.  Ind.,  1906,  13, 161 — 163). — Results  of  estimations  are  given 
which  show  that  the  bromine  absorption  value  (Abstr.,  1906,  ii,  310) 
is  of  little  use  in  determining  the  purity  of  samples  of  oil  of  turpentine. 
Some  resin  oils  have  a  bromine  value  sufficiently  high  to  admit  of  their 
addition  to  oil  of  turpentine  to  the  extent  of  50  per  cent,  without 
decreasing  the  bromine  value  of  the  mixture  below  that  of  certain 
genuine  oils.  At  the  best,  the  bromine  value  simply  indicates  the 
amount  of  pinene  in  a  sample.  W.  P.  S. 

•  Estimation  of  Total  Soluble  Bitumen  in  Paving  Material. 
Samuel  Aveey  and  E.  Corr  (J.  Amer.  Chem.  Soc.,  1906,  28,  648 — 654). 
— The  authors  having  tried  the  various  methods  proposed  from 
time  to  time,  recommend  the  following  method.  A  capsule  prepared 
from  hardened  filter  paper,  is  thoroughly  extracted  with  carbon 
disulphide,  dried  for  half  an  hour  at  110°,  and  weighed  in  a  closed 
tube.  A  weighed  portion  of  the  sample  is  placed  in  the  paper  and 
extracted  with  carbon  disulphide  in  a  Soxhlet  tube.  The  residue  is 
dried  at  110°  and  reweighed.  As,  however,  a  small  portion  of  the 
mineral  matter  invariably  passes  into  the  liquid,  this  should  be 
evaporated  to  dryness  and  burnt  to  ash,  and  the  weight  of  this  added 
to  that  of  the  main  residue. 

The  bitumen  is  thus  found  by  difference.  L.  de  K. 

Estimation  of  Alcohol  in  Chloroform.  Maurice  Nicloux 
{Bull.  Soc.  chim.,  1906,  [iii],  35,  321 — 335). — The  alcohol  is  washed 
out  by  shaking  5  c.c.  of  the  chloroform  with  20  c.c.  of  water,  the 
latter  being  then  run  off  and  the  alcohol  in  it  estimated  colori- 
metrically  with  potassium  dichromate  by  the  process  previously 
described  by  the  author  (Abstr.,  1897,  ii,  193 ;  1898,  ii,  543). 

T.  A.  H. 

Estimation  of  Higher  Alcohols  in  Spirits.  II.  Philip 
Schidrowitz  and  Frederick  Kaye  (Analyst,  1906,  31,  181 — 194). — 
The  results  of  further  experiments  with  the  Allen-Marquardt  process 
(Abstr.,  1905,  ii,  486)  are  given  which  indicate  that  the  process  as  a 
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whole  gives  very  trustworthy  results  when  the  quantity  of  higher 
alcohols  is  not  higher  than  0T5  per  cent.  If  more  is  found,  the 
estimation  should  be  repeated  after  diluting  the  spirit  with  pure 
50  per  cent,  alcohol.  It  is  shown  that  the  result  of  the  preliminary 
titration  for  “mineral  acid”  may  be  neglected  w’hen  the  figure 
obtained  is  less  than  one-tenth  of  the  whole.  The  acidity  usually 
reckoned  as  mineral  acid  is  probably  due  in  part  to  organic  acids,  as 
the  quantity  of  chlorine  present  is  not  equivalent  to  the  hydrochloric 
acid  calculate!  from  the  titration.  The  colorimetric  (sulphuric  acid) 
process  for  the  estimation  of  higher  alcohols  is  shown  to  be  quite 
untrustworthy.  W.  P.  S. 

Tests  for  the  Purity  of  [Commercial]  Glycerol.  Otto 
Schmatolla  ( Chem .  Centr.,  1906,  i,  1761 — 1762  ;  from  Pharm.  Zeit .,  51, 
363). — In  addition  to  the  German  officinal  silver  tests,  the  following 
tests  are  recommended.  Five  c.c.  of  the  sample  are  diluted  with  5  c.c. 
of  water,  and  5  drops  of  solution  of  phenol phthalein  and  1  drop  of  lime 
water  are  added ;  this  should  cause  a  red  coloration  persistent  for 
a  few  minutes.  If  instead  of  phenolphthalein  1  drop  of  a  1  per  cent, 
congo-red  solution  is  added,  1  drop  of  iV/10  hydrochloric  acid  should 
affect  the  colour.  Metals  are  tested  for  with  hydrogen  sulphide  or 
with  solution  of  tannin  (for  iron  only).  Refined  glycerol  may  be 
distinguished  from  the  distilled  article  by  generally  containing  more 
than  0T  per  cent,  of  mineral  matter.  L.  DE  K. 

Analysis  of  Gelatin  Dynamites.  Thomas  B.  Stillman  and 
Peter  T.  Austin  {Bull.  Soc.  chim.,  1906,  [iii],  35,  373 — 376.  Compare 
Smith,  Abstr.,  1899,  ii,  528). — A  tabular  plan  of  analysis  for  the 
examination  of  gelatin  dynamites  is  given,  depending  on  the  successive 
extraction  of  the  various  constituents  by  suitable  solvents.  For 
details,  the  original  must  be  consulted.  T.  A.  H. 

Copper  Solutions  [for  Sugar  Estimations].  Henri  Pellet 
{Chem.  Centr.,  1906,  i,  702  ;  from  Bull.  Assoc.  Chim.  Sucre.  Dist.,  23, 
535 — 537). — The  proposal  recently  made  by  Lavalle  (Abstr.,  1905,  ii, 
558)  to  prevent  the  precipitation  of  cuprous  oxide  by  adding  a  large 
excess  of  alkali,  is  not  novel  and  cannot  be  recommended.  The  best 
Fehling  and  similar  copper  solutions  are  obtained  when  the  copper 
sulphate  and  the  other  materials  are  dissolved  and  kept  separately ; 
this  fact  does  not  seem  to  be  sufficiently  appreciated,  at  least  in 
France.  L.  de  K. 

Differentiation  between  the  various  Sugars  in  Urine. 

Friedrich  Eschbaum  {Chem.  Centr.,  1906,  i,  1763 — 1764;  from 
Apoth.  Zeit.,  21,  330 — 331).— The  reduction  test  shows  dextrose, 
laevulose,  lactose,  pentose,  and  the  conjugated  glycuronic  acids,  the 
osazone  test  only  works  with  dextrose,  laevulose,  and  pentose,  whilst 
the  fermentation  test  only  gives  decided  results  with  dextrose  and 
laevulose,  as  lactose  fermentation  only  sets  in  after  twenty-four  hours. 
Dextrose  and  lactose  polarise  to  the  right,  whilst  the  laevulose  and  the 
conjugated  glycuronic  acids  show  left-handed  polarisation. 
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The  orcinol  test  for  pentose  is  carried  out  as  follows  :  0-03  gram  of 
powdered  orcinol  is  dissolved  in  10  c.c.  of  fuming  hydrochloric  acid, 
and  a  drop  of  dilute  ferric  chloride  is  added.  Of  this  reagent,  5  c.c. 
are  put  into  a  test-tube  with  2  c.c.  of  the  urine  to  be  tested,  the  tube 
is  closed  with  a  plug  of  cotton-wool,  and  the  mixture  heated  nearly  to 
boiling.  In  the  presence  of  pentose,  an  emerald-green  coloration 
appears  gradually,  and  soon  becomes  dark  green.  L.  de  K. 

Estimation  of  Diabetic  Sugar  in  Urine  by  Fermentation. 

F.  Goldmann  ( Chem .  Centr.,  1906,  i,  1799;  from  Ber.  Deut,  Pharm. 
Ges.,  16,  110 — 115). — -Of  the  recently  introduced  apparatus  for  this 
purpose,  the  large  Lohnstein  saccharometer  is  recommended. 

L.  de  K. 

New  Apparatus  for  the  Estimation  of  Sucrose  in  Beet. 
E.  Viviani  and  D.  Galeati  ( Chem .  Centr.,  1906,  i,  1628  ;  from  Bull. 
Assoc.  Chim.  Sucre  Dist.,  23,  1015  — 1016). — An  automatic  device  for 
delivering  a  certain  quantity  of  basic  lead  acetate  solution  which  has 
to  be  added  to  the  beet  pulp.  L.  de  K. 

Estimation  of  Sucrose  in  Italian  Beet.  E.  Viviani  and 
D.  Galeati  {Chem.  Centr.,  1906,  i,  1628;  from  Bull.  Assoc.  Chim. 
Sucre  Dist.,  23,  1016 — 1020). — Pellet’s  cold-water  extraction  process 
is  stated  to  be  quite  satisfactory.  L.  de  K. 

New  Source  of  Error  in  the  Estimation  of  Sugar  in  Beet. 
Henri  Pellet  {Chem.  Centr.,  1906,  i,  1676  ;  from  Bull.  Assoc.  Chim. 
Sucre  Dist.,  23,  1013 — 1014). — The  substitution  of  alcohol  for  water 
has  been  recommended  in  the  extraction  of  beet  for  analytical  purposes. 
The  author  states  that  the  extraction  of  the  sugar  by  alcohol  is  some¬ 
what  incomplete,  as  cellular  matter  has  the  property  of  retaining 
sucrose.  This  source  of  error  is  absent  when  water  is  used  for  the 
extraction.  L.  de  K. 

Test  for  Sucrose  in  Milk-sugar.  Henry  Leffmann  {Chem.  Zeit., 
1906,  30,  638). — The  well-known  test  for  sesame  oil  by  means  of 
hydrochloric  acid  and  sucrose  may  be  used  reversedly  for  the  detection 
of  sucrose  in  milk-sugar. 

One  c.c.  of  sesame  oil  is  mixed  with  1  c.c.  of  strong  hydrochloric 
acid  and  0‘5  gram  of  the  suspected  milk-sugar  is  added.  In  the 
presence  of  even  1  per  cent,  of  sucrose,  the  liquid  on  being  thoroughly 
shaken  gives  the  characteristic  colour  within  30  minutes.  L.  de  K. 

Estimation  of  Sugars  and  Starch  in  Chocolates.  Henri 
Pellet  {Ann.  Chim.  anal.,  1906,  11,  207 — 210). — A  criticism  of  the 
method  proposed  by  Robin  (this  vol.,  ii,  499).  No  account  is  taken  by 
Robin  of  the  increase  in  volume  caused  by  the  soluble  sugars  or  of  any 
moisture  in  the  sample.  (If  the  amount  of  sugar  were  5  grams,  that 
would  increase  the  volume  of  the  liquid  by  3'6  c.c.).  The  author  objects 
to  the  use  of  basic  lead  acetate  and  prefers  the  normal  salt.  The 
inversion  of  the  residual  starch  should  be  effected  by  heating  on  the 
water-bath  with  dilute  sulphuric  acid  for  3  hours.  L.  de  K, 
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Bleaching  of  Flour.  Emile  Fleurent  (Bull.  Soc.  chim.,  1906, 
[iii],  35,  381 — 396). — The  natural  yellow  tint  of  the  better  grades  of 
flour  is  due  to  the  presence  of  about  1  per  cent,  of  a  yellow  oil,  whilst 
the  darker  colour  of  the  lower  grades  is  due  to  the  inclusion  of  ground 
bran.  The  coloration  due  to  oil  may  be  removed  by  the  action  of 
chlorine  or  nitrogen  peroxide  and  the  latter  is  the  active  agent  in  the 
flour-bleaching  processes  in  actual  use,  devised  by  Andrews,  by  Alsop, 
and  by  Teisset.  The  nitrogen  peroxide  combines  with  the  oil,  forming  a 
product  which  has  a  higher  “  acid  number,”  a  lower  “  iodine  number,” 
and  absorbs  less  light  than  the  natural  oil.  It  is  to  the  change  in 
optical  property  of  the  oil  that  the  apparent  bleaching  of  the  flour  is 
due.  In  the  case  of  low  grade  flour  containing  bran,  no  bleaching  is 
effected  by  nitrogen  peroxide  because  the  reagent  is  used  up  in  oxidis¬ 
ing  the  cellulose  of  the  bran  and  the  contained  oil  is  for  the  most  part 
not  acted  on.  No  change  in  the  composition  of  the  flour,  apart  from 
the  oil,  is  brought  about  by  treatment  with  nitrogen  peroxide. 

Flours  bleached  by  this  reagent  ma}T  be  detected  (1)  by  extracting 
the  oil  with  benzene  and  comparing  its  colour  with  that  of  oil  extracted 
by  the  same  solvent  from  unbleached  flour,  or  (2)  by  comparing  the 
colour  of  the  potassium  soap  yielded  by  oil  from  the  suspected  sample 
with  the  colour  of  the  soap  furnished  by  oil  from  unbleached  flour. 
Full  details  of  the  methods  of  applying  these  tests  are  given  in  the 
original. 

Bleached  flour  becomes  rancid  less  rapidly  than  unbleached  flour 
when  kept,  and  the  bleaching  appears  to  have  no  deleterious  action  on 
the  activity  of  the  enzymes  present.  T.  A.  H. 

Action  of  Flour  on  Hydrogen  Peroxide.  W.  Bremer 
(Zeit.  Nahr .  Genussm.,  1906,  11,  569 — 577). — Processes  for  ascertain¬ 
ing  the  quality  of  flour  based  upon  the  property  bran  has  of  evolving 
more  oxygen  from  hydrogen  peroxide  than  does  flour,  are  shown  to  be 
untrustworthy.  The  quantity  of  oxygen  evolved  is  not  proportional 
to  the  weight  of  the  portion  of  the  sample  employed  for  the  experiment  or 
to  the  dilution  of  the  hydrogen  peroxide.  Experiments  with  bran  itself 
show  that  its  power  of  decomposing  hydrogen  peroxide  is  diminished 
considerably  by  previous  heating  and  is  inhibited  by  the  presence  of 
mercuric  chloride  and  of  hydrochloric  acid.  Both  the  insoluble 
residue  and  the  soluble  portion,  obtained  on  extracting  bran  with 
water,  decompose  hydrogen  peroxide ;  whether  two  separate  substances 
having  this  property  are  present,  or  whether  the  one  substance  is 
soluble  with  difficulty,  the  author  has  not  yet  ascertained. 

W.  P.  S. 

Microscopical  Examination  of  Flours  and  Detection  of  Rice 
in  "Wheat  Flour.  G.  Gastine  ( Compt .  rend,.,  1906,  142,  [xxii], 
1207 — 1210).— A  very  small  quantity  of  the  suspected  flour  is  put  on 
to  an  object  glass  and  moistened  with  two  drops  of  staining  fluid.  For 
this  may  be  used  a  0‘05  per  cent,  alcoholic  solution  of  various  blue, 
green,  brown,  or  orange  coal-tar  colours. 

After  drying  at  28 — 30°  the  mass  is  exposed  for  a  few  minutes  to  a 
temperature  of  110 — 130°,  then  moistened  with  a  drop  of  cedar  oil  or 
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Canada  balsam,  and  finally  examined  microscopically.  Rice  starch  is 
particularly  characterised  by  a  rather  large  hilum,  which  is  but  rarely 
visible  in  wheat  starch.  Maize-flour  behaves  in  this  respect  like  rice. 

L.  de  K. 

Detection  of  Formaldehyde.  Meth  ( Chem .  Zeit.,  1906,  30, 
666). — The  reaction  with  phenylhydrazine  hydrochloride,  sodium 
nitroprusside,  and  sodium  hydroxide  which  gives  a  blue  coloration 
with  formaldehyde  is  recommended  in  cases  where  there  is  a  possibility 
of  acraldehyde  occurring.  L.  de  K. 

Action  of  Iodine  on  Acetoacetic  Acid  and  Detection  of  this 
Acid  in  Urine.  Samuel  Bondi  {Chem.  Centr .,  1906,  i,  707 — 708  ; 
from  Wien  Klin.  W ochschr. ,  19,  37 — 39). — If  iodine  solution  is  added 
to  acetoacetic  acid  in  presence  of  excess  of  barium  carbonate,  barium 
iodoacetoacetate  is  formed  which  gradually,  especially  on  warming, 
yields  barium  carbonate  and  iodoacetone. 

For  the  detection  of  acetoacetic  acid  in  urine,  iodine  solution  is 
added  to  5  c.c.  of  warm  urine  until  the  liquid  remains  orange-red.  On 
boiling,  the  characteristic  pungent  odour  of  iodoacetone  will  be 
noticed.  If  the  amount  is  supposed  to  be  very  small,  the  boiling 
liquid  should  be  poured  on  to  a  large  watch-glass.  The  urine  should 
be  neutral  or  faintly  acid  ;  alkaline  urine  should,  therefore,  be  slightly 
acidified  with  acetic  acid.  The  test  is  not  interfered  with  by  acetone 
or  /3-hydroxybutyric  acid.  L.  DE  K. 

Composition  of  Milk.  H.  Droop  Richmond  ( Analyst ,  1906,  31, 
176 — 180). — The  mean  composition  of  the  milk  examined  during  the 
year  1905,  as  shown  by  the  analyses  of  14,828  samples,  was  practically 
the  same  as  that  found  in  1904  (Abstr.,  1905,  ii,  869),  the  averageamount 
of  fat  differing  only  by  0'01  per  cent.  As  usual,  the  lowest  percentage 
of  fat  was  found  in  the  months  of  May  and  J une,  and  the  highest  in 
the  winter  months. 

A  recently-introduced  butter  adulterant  was  analysed  and  found  to 
consist  of  casein,  30 ’50  per  cent.  ;  water,  65 ’47  per  cent. ;  sugar  2*24 
per  cent.,  and  small  quantities,  of  ash,  soluble  proteids,  and  fat.  A 
preservative,  sold  under  the  name  of  “acid  potassium  oxalate,”  con¬ 
sisted  of  potassium  hydrogen  fluoride,  KHF2.  W.  P.  S. 

Detection  of  CocoanutOilin  Butter.  Arthur  W.  Thorp  {Analyst, 
1906,  31,  173 — 175). — The  process  described  is  a  continuation  of  the 
Reichert-Wollny  test.  One  hundred  and  ten  c.c.  of  distillate  are  col¬ 
lected  as  usual,  cooled,  filtered,  and  titrated.  If  there  is  a  considerable 
quantity  of  cocoanut  oil  in  the  sample,  oily  drops  will  appear  on  the 
surface  of  the  distillate.  After  the  addition  of  110  c.c.  of  water  to 
the  flask,  the  distillation  is  continued  and  110  c.c.  of  distillate  are 
collected,  passed  through  the  filter  previously  used,  and  titrated.  The 
condenser,  measuring  vessels,  and  filter  are  now  washed  with  hot  alcohol 
and  the  solution  obtained,  titrated.  The  second  distillate  in  the  case 
of  pure  butter  requires  from  2 ‘9  to  4’0  c.c.  of  Nj  10  alkali  for  neutral¬ 
isation  and  the  alcoholic  solution  from  5 '2  to  8'4  c.c.  of  Nj  10  alkali. 
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Cocoanut  oil  gives  a  second  distillate  which  requires  4'0  c.c.  of  A/10 
alkali,  whilst  the  alcoholic  solution  of  the  insoluble  volatile  fatty  acids 
needs  34'0  c.c.  The  results  of  analyses  of  mixtures  containing  varying 
proportions  of  butter  and  cocoanut  oil  are  given,  showing  that  the 
quantity  of  alkali  required  for  the  neutralisation  of  the  alcoholic 
solution  increases  with  the  amount  of  cocoanut  oil  present  in  the 
sample.  W.  P.  S. 

Karite  Butter.  Ferdinand  Jean  (Ann.  Chim.  anal.,  1906,  11, 
201 — 203). — Attention  is  called  to  the  importation  of  large  quantities 
of  this  fat  which  is  obtained  from  the  seeds  of  JBassia  butyracea  and  is 
used  chiefly  in  admixture  with  lard,  margarine,  cocoa  fat  and  oils  for 
the  adulteration  of  butter.  The  analysis  of  butter  is  thus  rendered  still 
more  complicated  and  uncertain. 

A  sample  prepared  by  the  author  from  the  seeds  showed  :  oleo- 
refractometer  at  45°,  +  22°,  melting  point  30°,  saponification  number 
175—176  KOH,  Reichert  M.W.  number  2  6,  A/ 10  alkali,  soluble 
volatile  acids  (as  butyric)  0‘211,  insoluble  ditto  1‘05,  relation  between 
the  volatile  insoluble  and  soluble  acids  x  100  =  497. 

An  analysis  of  the  butter  as  imported  is  given,  also  that  of  a  butter 
adulterated  with  the  same.  An  addition  of  Karite  butter  to  ordinary 
butter  lessens  the  index  of  the  oleorefractometer,  lowers  the  saponi- 
cation  number,  the  Reichert  number,  and  also  the  (Wijsman’s)  silver 
number,  raises  the  Hehner  number  and  the  relation  between  the  in¬ 
soluble  and  soluble  volatile  acids  (Muntz  and  Coudon’s  method). 

L.  de  K. 

Detection  of  Foreign  Oils  in  Nut  Oil.  Pierre  Balavoine 
(Chem.  Centr.,  1906,  1,  1677  ;  from  Schweiz.  Woch.  Chem.  Pharm.,  44, 
224 — 226). — The  author  approves  of  the  saponification  process  re¬ 
commended  by  Bellier  (Abstr.,  1905,  ii,  292).  Poppy  oil  may  be 
detected  in  nut  oil  if  present  to  the  extent  of  at  least  20  per  cent.  ; 
olive,  sesame,  cotton,  and  ground-nut  oils  give  the  reaction  when  they 
exist  to  the  amount  of  5 — 10  per  cent.  L.  de  K. 

Assay  of  Bee’s  Wax.  P.  Bohrisch  and  Rudolf  Richter  (Chem. 
Centr.,  1906,  1,  1717  ;  from  Pharm.  Centr. -Halle.,  47,  201 — 213, 
227—233,  270—278,  299—304,  311— 313).— A  criticism  of  the 
various  methods  in  use  for  the  assay  of  bee’s  wax.  The  use  of  Zeiss’s 
refractometer  is  recommended  as  a  good  test  for  the  presence  of 
paraffin,  stearin,  and  carnauba  wax.  Undue  importance  should  not 
be  attached  to  the  colour  of  the  samples.  L.  de  K. 

New  Tests  for  Cocaine.  C.  Reichard  (Chem.  Centr.,  1906,  i, 
1764 — 1765;  from  Pharm.  Centr.- Halle.,  47,  347 — 353.  Compare 
Abstr.,  1904,  ii,  374  ;  1905,  ii,  127). — If  cocaine  hydrochloride  is 
moistened  with  stannous  chloride  solution,  then  with  excess  of  sodium 
hydroxide,  evaporated  to  dryness  and  heated,  the  mass  turns  dark  grey 
or  black.  Morphine  behaves  similarly,  but  if  treated  with  sodium 
stannate,  the  alkaloids  show  a  difference,  for  in  such  case  cocaine  is 
quite  unaffected.  If  a  mixture  of  cocaine  with  white  precipitate  is 
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moistened  with  a  drop  of  aqueous  sodium  hydroxide,  the  mass  turns 
yellow,  but  if  morphine  is  present  the  mixture  turns  black.  If  a 
coarse  mixture  of  cocaine  hydrochloride  and  mercuric  chloride  is 
moi-tened  with  aqueous  sodium  hydroxide,  black  crystals  are  noticed 
in  the  yellow  mass  of  mercuric  oxide.  If  a  mixture  of  cocaine  hydro¬ 
chloride  and  ammonium  persulphate  is  gently  warmed  with  aqueous 
sodium  hydroxide,  a  somewhat  violent  reaction  takes  place,  and  a  red 
or  reddish-brown  substance  is  formed. 

When  a  solution  of  cocaine  hydrochloride  in  a  di'op  of  sulphuric 
aciu  is  heated,  a  blue  zone  is  formed,  and  the  mass  gradually  turns 
a  black  colour.  When  warmed  with  nitric  acid,  cocaine  is  converted 
into  a  colourless  varnish,  which,  however,  is  not  affected  by  alkaline 
stannous  chloride.  If  hydrochloric  acid  is  used  instead,  a  bluish-black 
colour  will  be  obtained.  If  a  mixture  of  cocaine  hydrochloride  and 
sodium  metasulphite  is  moistened  with  a  few  drops  of  water  and  nitric 
acid  and  evaporated  to  dryness,  and  if  the  residue  is  then  heated 
with  aqueous  sodium  hydroxide  and  mixed  with  ammonia,  a  blue  or 
grey  coloration  is  formed.  If  cocaine  hydrochloride  is  heated  with 
a  drop  of  strong  bismuth  chloride  and  then  mixed  with  excess  of 
aqueous  sodium  hydroxide,  a  separation  of  white  bismuth  hydroxide 
takes  place  immediately,  whilst  in  the  case  of  morphine,  the  mass  turne 
a  dark  reddish-brown.  L.  de  K. 

Use  of  Carbon  Tetrachloride  in  Investigating  the  Colouring 
Matters  Prohibited  in  Food  by  the  Sanitary  Law.  Arnaldo 
Piutti  and  G.  Bentivoglio  [Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1905, 
[iii],  11,  457 — 462). — The  use  of  Martius-yellow,  metanil-yellow, 
Victoria-yellow,  or  picric  acid  is  prohibited  in  foods  in  Italy,  whilst 
naphthol-S. -yellow  is  admissible.  The  existing  methods  of  detection 
do  not  give  good  results  when  several  of  these  colours  are  present 
together,  but  by  the  use  of  carbon  tetrachloride  they  are  readily 
detectable. 

On  treating  an  acetic  acid  solution  of  the  colours  with  carbon  tetra¬ 
chloride,  (1)  Martius-yellow  and  Victoria-yellow  pass  into  solution. 
These  are  dissolved  in  aqueous  ammonia  and  one  part  of  the  liquid  is 
treated  with  stannous  chloride  and  ammonia,  when  a  red  precipitate 
indicates  the  presence  of  Martius-yellow  ;  another  part  is  treated  with 
zinc  and  hydrochloric  acid,  a  red  solution  then  showing  the  presence  of 
Victoria-yellow ;  (2)  metanil-yellow,  picric  acid,  and  Naphthol-S. - 
yellow  remain  in  the  acetic  acid  solution,  which  is  evaporated  to 
dryness  on  a  water-bath  and  the  residue  dissolved  in  water.  To  one 
part  of  this  solution,  hydrochloric  acid  is  added,  the  presence  of 
metanil-yellow  (tropseolin  G.)  being  indicated  by  a  violet  coloration  ; 
another  part  is  mixed  with  ammonium  hydrosulphide,  the  formation  of 
a  reddish-brown  coloration  showing  the  presence  of  picric  acid  ;  the 
existence  in  the  liquid  of  naphthol-S. -yellow  is  demonstrated  by 
reducing  the  third  part,  firstly  with  zinc  and  ammonia,  then  with  zinc 
and  hydrochloric  acid, and  treating  (a)  with  potassium  hydroxide,  which 
yields  a  yellow  coloration,  and  ( b )  with  ferric  chloride  solution,  which 
gives  an  orange  coloration.  T.  H.  P. 
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Estimation  of  Proteids  in  Milk.  Auguste  Trillat  and  Sauton 
(Compt.  rend.,  1906,  142,  794 — 796). — Five  c.c.  of  the  sample  are 
diluted  with  25  c.c.  of  water  and  boiled  for  five  minutes,  when 
five  drops  of  commercial  formalin  are  added.  After  boiling  for  a 
few  minutes  longer,  the  liquid  is  allowed  to  cool  for  five  minutes  and 

5  c.c.  of  1  per  cent,  acetic  acid  are  added.  The  precipitate  is  then 

washed  and  freed  from  fat  by  treatment  with  acetone  in  an  extractor 
and  finally  dried  at  75 — 80°  and  weighed.  The  method  is  applicable  to 
milk  of  different  animals  and  also  to  samples  preserved  with  potassium 
dichromate.  Experiments  are  communicated  showing  that  the  action 
of  formaldehyde  does  not  affect  the  weight  and  composition  of  the 
proteids.  L.  de  K. 

The  Guaiacum  Test  for  Blood.  C.  E.  Carlson  (Zeit.  physiol. 
Chem.,  1906,  48,  69 — 79). — The  guaiacum  test  is  improved  by  the 
addition  of  hydrogen  peroxide  to  the  oil  of  turpentine  containing 
ozone.  This  oil  when  old  and  preserved  from  air  and  light  contains  no 
ozone,  and  is  of  no  use  in  the  test.  It  contains  no  hydrogen  peroxide. 
Its  use  in  the  test  depends  on  the  formation  of  molecularly  united 
hydroxyl  groups.  The  blue  coloration  of  guaiacum  tincture  by  blood  in 
the  presence  of  turpentine  or  hydrogen  peroxide  depends  on  the  presence 
in  the  blood  of  an  orgauic  compound,  which  takes  up  hydroxyl  to 
form  a  labile  union  ;  this  gives  up  the  hydroxyl  to  the  guaiacum 
almost  instantaneously,  and  the  result  is  the  blue  colour. 

W.  D.  H. 

Diastatic  Catalysis  of  Hydrogen  Peroxide  applied  to  Malt 
Analysis.  Henri  van  Laer  (J.  Inst.  Brewing,  1906,  12,  313 — 338). 
— The  determination  of  the  catalytic  activity  of  a  barley  or  malt 
must  be  made  with  hydrogen  peroxide  solution  containing  no 
sulphuric  or  hydrochloric  acid  such  as  Merck’s  30  per  cent,  perhydrol. 
A  solution  containing  17  grams  of  the  peroxide  per  100  c.c.  is  of 
convenient  strength,  and  sufficient  for  the  experiments  of  the  day 
should  be  kept  in  a  paraffined  flask  so  as  to  avoid  the  catalysing  action 
of  the  glass  ;  the  concentration  of  this  solution  is  insufficient  to 
destroy  the  catalysing  matters  introduced  either  by  the  air  or  by  the 
distilled  water  used.  Twenty-five  c.c.  of  this  solution  are  taken  and 

6  grams  of  the  finely-powdered  barley  or  malt.  These  are  placed  in 
an  Erlenmeyer  flask  so  as  not  to  mix,  the  flask  having  been  connected 
previously  with  a  Hempel  burette  containing  water  which  has  been 
adjusted  to  the  zero  mark.  A  tapped  stopper  is  then  fitted  to  the 
flask,  the  tap  being  afterwards  closed.  The  malt  and  peroxide  solution 
are  now  mixed  by  shaking  the  flask  for  exactly  ten  seconds,  and  the 
volume  of  gas  evolved  read  every  five  minutes. 

The  volumes  of  oxygen  evolved  during  successive  periods  of 
five  minutes  decrease  much  more  rapidly  in  the  case  of  malt  than  in 
that  of  barley.  So  that  malts  the  catalytic  activities  of  which  appear  to 
be  greater  than  that  of  the  corresponding  barleys  when  the  reading  is 
made  at  the  end  of  five  minutes  show  lower  catalytic  activities  than 
the  barleys  if  the  volumes  of  gas  are  compared  at  a  later  phase  of  the 
experiment.  The  catalase  of  malt  is  therefore  more  quickly  destroyed 
by  the  action  of  hydrogen  peroxide  than  that  of  barley. 
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The  catalytic  activity  increases  during  the  steeping  of  the  barley 
and  germination,  and  decreases  during  kilning ;  it  undergoes  during 
kilning  two  sudden  falls  :  one  when  the  green  malt  containing 
40—45  per  cent,  of  moisture  is  in  twenty-four  hours  transformed  into 
hand-dry  malt  with  only  6 — 8  per  cent,  of  moisture,  and  the  other 
at  the  end  of  the  kilning  operation,  when  the  temperature  is  raised  to 
105°;  the  rapid  passage  through  intermediate  temperatures  diminishes 
but  slightly  the  catalytic  activity.  Diastatic  power  exhibits  similar 
behaviour.  Considering  the  sensitiveness  of  catalase  to  heat  in  the 
presence  of  moisture,  it  is  certain  that  if  all  secretion  of  catalase 
ceased  at  the  commencement  of  kilning,  the  fall  in  the  catalytic 
activity  after  twenty-four  hours  on  the  kiln  would  be  more  accentuated 
than  is  indicated  by  the  numbers  obtained. 

Eoughly,  a  high  catalytic  activity  indicates  a  high  diastatic  activity, 
and  a  low  catalytic  activity  points  to  a  low  diastatic  activity,  although 
it  is  not  possible  exactly  to  measure  one  by  the  other. 

When  the  catalytic  activity  of  a  malt  and  the  specific  rotatory 
power  are  reconcilable,  the  probable  attenuation  on  fermentation 
indicated  by  one  figure  is  confirmed  by  the  other.  When  the  figures 
aie  contradictory,  it  is  best  to  trust  to  the  catalytic  activity,  except  in 
those  cases  where  the  specific  rotatory  power  is  too  high  compared 
with  the  catalytic  activity  ;  in  the  last  event,  attention  will  be  called 
to  the  inadequate  friability  of  the  malt  or  some  other  circumstances 
capable  of  raising  the  specific  rotatory  power.  T.  H.  P. 

Estimation  of  Organic  Phosphorus  Compounds  in  Flour 
and  Pastry.  Ch.  Arragon  (Zeit.  Nahr.  Genussm.,  1906,  11, 
520 — 521). — Fifty  grams  of  the  finely-powdered  sample  are  boiled 
with  150  c.c.  of  alcohol  for  one  hour.  A  reflux  apparatus  is  used  to 
prevent  excessive  evaporation  of  the  alcohol,  and  the  flask  with  its 
contents  is  weighed  before  and  after  the  boiling ;  any  loss  of  alcohol 
is  made  up  by  the  addition  of  a  further  quantity.  One  hundred  c.c. 
are  then  filtered  off,  evaporated  after  the  addition  of  2  grams  of 
potassium  nitrate  and  3  grams  of  sodium  carbonate,  and  the  residue 
ignited.  The  ash  is  next  dissolved  in  nitric  acid,  the  phosphoric  acid 
precipitated  by  means  of  molybdic  acid  solution,  and  the  precipitate 
obtained  converted  into  ammonium  magnesium  phosphate  in  the 
usual  manner.  W.  P.  S. 

Bacteriological  Testing  of  Disinfectants.  Thomas  H.  Lloyd 
{J.  Soc.  Chem.  Ind.,  1906,  25,  405 — 408). — Jn  order  to  obtain  greater 
concordance  in  the  results  yielded  by:  the  Rid eal- Walker  method 
(J.  Sanit.  Inst.,  1903),  it  is  recommended  that  distilled  water  only 
should  be  used  for  dilution,  and  agar  cultures  abandoned  in  favour  of 
broth,  the  latter  being  filtered  through  ordinary  paper  to  remove 
clumps.  The  phenol  used  as  the  standard  must  be  titrated  with 
bromine  in  order  to  obtain  its  exact  strength,  as  the  crystallised 
“  carbolic  acid  ”  on  the  market  contains  varying  amounts  of  water. 
The  composition  of  the  broth  and  its  reaction  is  also  of  importance. 

W.  P.  S. 
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New  Burner  for  Spectroscopic  Use.  E.  H.  Riesenfeld  and 
H.  E.  Wohlers  ( Chem .  Zeit.,  1906,  30,  704 — 705). — By  electrolysing 
a  small  quantity  of  a  salt  solution  by  means  of  wire  electrodes  at  the 
base  of  a  Bunsen  burner,  the  bubbles  of  gas  resulting  from  the  electro¬ 
lysis  carry  with  them  small  quantities  of  the  liquid  and  are  drawn 
together  with  the  air  into  the  flame,  which  is  thereby  coloured.  When 
using  copper  or  thallium  salts,  in  which  the  metal  is  likely  to  be 
deposited  on  one  of  the  electrodes,  the  current  should  be  reversed  at 
intervals  of  a  minute  by  means  of  a  commutator  introduced  into  the 
circuit.  P.  H. 

Radioactivity  of  the  Soil  and  Mineral  Waters  of  Slanic 
(Roumania).  Emile  Sicverin  and  Diiagomiu  Hurmuzescu  (Ann.  Sci. 
Univ.  Jassy,  1906,  4,  85 — 86). — As  it  has  been  shown  by  various 
observers  in  recent  years  that  many  mineral  waters  are  ra  lioactive, 
the  authors  have  examined  from  this  point  of  view  the  waters  from  the 
district  indicated  above.  It  was  found  that  deposits  from  the  waters 
have  distinct  radioactive  properties,  and  preliminary  experiments  by 
the  electroscope  method  indicate  that  the  same  is  true  of  the  gases 
obtained  from  the  waters.  G.  S. 

Measurement  of  Radium  in  Minerals  by  the  y-Radiation. 

A.  S.  Eve  (Amer.  J.  Sci.,  1906,  [iv],  22,  4 — 7.  Compare  this  vol.,  ii, 
259). — On  account  of  the  ready  absorption  of  the  y-rays  from  uranium 
and  actinium  as  compared  with  those  of  radium,  thorium,  and  radio¬ 
thorium,  the  radiation  from  the  former  elements  can  be  cut  off  and  the 
amount  of  radium  or  thorium  present  in  any  ore  or  solution  can  then 
be  determined  by  comparison  with  a  standard  quantity  of  radium  or 
thorium.  If  the  ore  contains  a  mixture  of  these  two  elements,  the 
method  can  only  be  applied  to  obtain  their  joint  amount. 

Radium  E,  which  is  probably  present  in  equilibrium  amount  in 
uraninite,  emits  either  no  y-rays  or  rays  which  are  readily  absorbed. 
In  connection  with  comparative  measurements,  it  has  been  found  that 
standard  solutions  of  radium  bromide  decrease  in  strength  unless  acid 
is  present ;  this  is  due  to  deposition  on  the  sides  of  the  containing 
vessel.  Such  standard  solutions  should  be  controlled  by  comparison 
with  a  standard  sealed  tube  containing  solid  radium  bromide. 

H.  M.  D. 

Relative  Proportion  of  Radium  and  Uranium  in  Radioactive 
Minerals.  Ernest  Rutherford  and  Bertram  B.  Boltwood  (Amer.  J. 
Sci.,  1906,  [iv],  22,  1  — 3.  Compare  Abstr.,  1905,  ii,  568,  and  preceding 
abstract). — The  neutral  standard  solution  of  radium  bromide  previously 
used  in  measuring  the  amount  of  radium  present  per  gram  of  uranium 
in  a  natural  mineral  has  been  found  to  be  incorrect  in  consequence  of 
the  gradual  deposition  of  some  of  the  dissolved  substance  from  the 
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solution.  A  new  standard  solution,  acidified  with  hydrochloric  acid 
and  compared  with  a  known  quantity  of  solid  radium  bromide,  has  now 
been  used  for  the  determination.  With  this,  the  quantity  of  radium 
associated  with  one  gram  of  uranium  is  found  to  be  3'8  x  10~7  gram. 
This  quantity  is  about  one-half  of  that  given  by  the  first  measurement. 

H.  M.  D. 

Periods  of  Transformation  of  Radium  A,B,  and  G.  Howard  L. 
Bronson  ( Phil .  Mag.,  1906,  [vi],  12,  73 — 82.  Compare  Abstr., 
1905,  ii,  567  ;  von  Lerch,  this  vol.,  ii,  514). — The  experimental  decay 
curves  for  the  active  deposit  from  radium  agree  with  the  theoretical 
decay  curves,  calculated  on  the  assumptions  that  the  three  products 
A,  B,  and  C  are  successive,  and  that  their  periods  (that  is,  times 
necessary  for  decay  of  activity  to  half  value)  are  respectively  three, 
twenty-six,  and  nineteen  minutes.  As  observed  by  Schmidt,  radium 
B  emits  /3-rays  of  less  penetrating  power  than  those  from  radium  C ; 
on  this  account  the  /3-ray  decay  curves  are  unsuitable  for  purposes  of 
analysis.  J.  C.  P. 

Quantitative  Separation  of  Radiothorium  from  the  Mud  of 
Echaillon  and  Salins  Moutier.  Ottorino  Angelucci  ( Atti  R.  Accad. 
Lincei,  1906,  [v],  15,  i,  497 — 500.  Compare  Blanc,  this  vol.,  ii,  323). 

■ — Although  radiothorium  is  precipitated  quantitatively  by  means  of 
ammonia,  it  is  also  precipitated  quantitatively  along  with  the  sulphate 
or  carbonate  of  calcium,  and  it  also  forms  an  insoluble  oxalate.  It 
therefore  belongs  more  probably  to  the  ammonium  carbonate  group 
than  to  the  ammonia  group. 

On  treating  the  hydrochloric  acid  extract  of  the  mud  from  Echaillon 
and  Salins  Moutier  with  ammonia,  some  of  the  active  hydroxide 
remains  in  solution.  If  the  calcium  is  precipitated  from  the  hydro¬ 
chloric  acid  solution  as  sulphate,  almost  the  whole  of  the  active  sub¬ 
stance  is  carried  down  and  can  be  washed  out  with  water  ;  this  does 
not,  however,  effect  a  separation  from  iron  salts.  This  can  be  effected 
by  making  use  of  the  solubility  of  ferric  chloride  and  insolubility  of 
calcium  sulphate  in  alcohol,  a  precipitate  being  thus  obtained  con¬ 
taining  only  calcium  sulphate  and  radiothorium.  On  dissolving  this 
precipitate  in  hydrochloric  acid  and  adding  ammonia  to  the  solution, 
the  whole  of  the  active  substance  is  precipitated. 

The  sulphates  of  calcium,  strontium,  and  barium  dissolve  in  a 
solution  of  thorium  chloride  or  nitrate,  forming  double  salts. 

T.  H.  P. 

Some  Properties  of  the  a-Rays  of  Radiothorium.  II.  Oskar 
Hahn  {Phil.  Mag.,  1906,  [vi],  12,  82 — 93.  Compare  this  vol., 
ii,  416). — The  present  paper  deals  with  the  ionisation  ranges  of 
radiothorium,  thorium  X,  and  the  emanation :  the  values  of  these 
are  found  to  be  3'9  cm.,  5'7  cm.,  and  5-5  cm.  respectively.  The 
range  of  the  a-rays  from  thorium  B  is  probably  5‘0  cm.,  and  not 
4'7  cm.,  the  value  given  in  the  previous  paper.  If  it  is  assumed  that 
the  a-particles  from  thorium  and  radium  are  the  same  in  all  respects, 
then  it  follows  that  the  a-particles  from  the  thorium  products  are,  on 
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the  average,  projected  with  greater  velocity  than  the  a-particles  from 
the  radium  products.  Further,  the  velocity  of  the  a-particles  from 
radium  C  and  thorium  C  is  much  greater  than  that  of  the  a-particles 
from  the  other  products.  J.  C.  P. 

Absorption  of  a-Rays  from  Polonium.  Max  Levin  ( Amer .  J. 
Sci.,  1906,  [iv],  22,  8- — 12). — The  range  of  ionisation  of  the  a-particles 
from  polonium  has  been  determined  by  experiments  with  a  bismuth 
rod  coated  with  polonium.  Using  a  zinc  sulphide  screen,  the  distance 
at  which  the  scintillations  just  disappeared  in  air  was  found  to  be  3*78 
cm.  By  the  electrical  method,  the  value  obtained  was  3*86  cm  ,  and 
by  varying  the  distance  between  the  source  and  the  measuring  instru¬ 
ment  ionisation  curves  were  obtained  similar  to  those  previously  found 
for  the  a-rays  from  radium  and  radium  C.  Interposition  of  aluminium 
foil  does  not  alter  the  general  form  of  the  curve,  which  is  simply  dis¬ 
placed  by  an  amount  corresponding  with  the  stopping  power  of  the 
aluminium  sheet.  The  amount  of  the  maximum  ionisation  is  not 
affected  by  the  absorption  of  the  a-rays  in  the  foil,  indicating  that  the 
a-rays  are  not  absorbed  according  to  an  exponential  law,  but  that  the 
whole  of  the  a-particles  pass  through  it,  the  velocity  in  every  ca'-e 
being  diminished  by  a  definite  amount.  The  a-particles  from  polonium 
are  therefore  homogeneous,  and  are  projected  with  the  same  initial 
velocity.  The  range  of  the  particles  is  slightly  greater  than  that  of 
the  radium  particles  (3*50  cm.),  but  much  less  than  that  of  the  radium 
C  particles  (7*06  cm.).  H.  M.  D. 

Chemical  and  Physical  Behaviour  of  the  Nickel  Oxide 
Electrode  in  the  Jungner-Edison  Accumulator.  Julian  Zedner 
(Zeit.  Elektrochem.,  1906,  12,  463 — 473.  Compare  this  vol.,  ii,  65). — 
By  keeping  nickelic  hydroxide  at  about  8°  over  sulphuric  acid  of 
various  strengths  it  was  found  that  when  the  partial  pressure  of  the 
aqueous  vapour  over  the  sulphuric  acid  was  less  than  3  mm.  the 
hydroxide  has  the  composition  Ni203,3H20,  whilst  between  3  and 
7  mm.  the  composition  is  Ni203,6Ho0. 

The  E.M.F.  of  cells  made  up  of  a  nickelic  hydroxide  electrode  and  a 
hydrogen  electrode  in  solutions  of  potassium  hydroxide  was  measured. 
The  E.M.F.  diminishes  as  the  concentration  of  the  solution  increases, 
which  indicates  that  water  takes  part  in  the  change  which  occurs.  An 
application  of  the  laws  of  concentration  cells  leads  to  the  conclu¬ 
sion  that  the  change  is  Ni(OH)3  +  2H.,0  ^  Ni(0H)2,2H20  +  OH' in 
solutions  containing  more  than  twenty-four  per  cent,  of  potassium 
hydroxide.  The  temperature-coefficient  of  the  E.M.F.  of  the  cell 
Ni(OH)8  |  twenty -five  per  cent.  KOH  |  H2  is,  between  10°  and  65°, 
-  0*0007  volt  per  degree.  Since  the  reaction  Ni(OH)a  +  H  —  Ni(OH)2  + 
FLO  develops  34,800  cals.,  it  follows  by  applying  Helmholtz’s  equation 
that  the  E.M.F.  of  the  cell  at  10°  should  lie  1*308  volts,  the  value  found 
being  1*305  volts. 

When  a  nickelic  hydroxide  electrode  is  discharged,  its  E.Hf.F.  first 
falls  slowly;  this  is  shown  to  be  duo  to  the  increasing  concentration  of 
the  potassium  hydroxide  solution  in  contact  with  it,  owing  partly  to 
the  absorption  of  water  by  the  chemical  reaction  and  partly  to  the 
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electrolytic  migration  of  potassium  ions  towards  the  electrode.  When 
the  readily  available  nickelic  hydroxide  is  reduced,  a  rapid  fall  of  the 
E.M.F.  occurs  to  a  second  stationary  value;  this  is  shown  to  be  due  to 
occluded  oxygen,  which  may  be  removed  by  placing  the  electrode  in  a 
vacuum  or  by  heating  the  solution  in  contact  with  it.  The  occlusion 
appears  to  be  due  mainly  to  the  graphite  which  is  usually  mixed  with 
the  nickelic  hydroxide.  A  discharged  electrode  recovers  its  original 
E.M.F.  after  a  time  owing  to  the  diffusion  of  water  into  its  pores. 

T.  E. 

Validity  of  Faraday’s  Law  for  Metals  yielding  Ions  of 
Different  Valency.  Richard  Abegg  and  Iwan  Shukoff  ( Zeit . 
Elektrochem .,  1906,  12,  457 — 459). — If  a  metal  which  is  capable  of 
forming  ions  of  different  valency  is  in  equilibrium  with  a  solution  con¬ 
taining  both  kinds  of  ions,  then  when  an  electric  current  is  passed  the 
two  kinds  of  ioDS  should  separate  out  in  the  proportions  in  which  they 
are  present  in  the  solution.  In  a  solution  of  mercurous  nitrate,  in 
presence  of  mercury,  99  6  per  cent,  of  the  mercury  exists  in  the 
mercurous  condition  as  Hg2"  ions  and  0-4  per  cent,  as  Hg”  ions.  Ex¬ 
periments  in  which  both  the  anode  and  cathode  were  weighed  gave  a 
loss  or  gain  of  weight  of  99 '3  to  99  7  per  cent,  of  that  which  would 
have  been  observed  if  the  mercury  had  been  dissolved  or  deposited  ex¬ 
clusively  in  the  mercurous  form. 

The  case  of  complex  mercuric  ions  is  discussed,  and  the  conclusion  is 
reached  that  both  at  the  anode  and  cathode  the  solution  would  behave 
as  if  it  contained  mercuric  ions  alone,  owing  to  the  fact  that  there  is  no 
reservoir  from  which  mercurous  ions  can  be  supplied  as  they  are 
removed  by  the  electrolysis.  An  experiment  showed  that  mercury  is 
dissolved  by  or  deposited  from  a  solution  of  potassium  mercuric  iodide 
as  mercuric  mercury,  whereas  the  same  solution  in  presence  of  solid 
mercurous  iodide  deposits  or  dissolves  the  metal  as  mercurous 
mercury.  T.  E. 

Types  of  Diaphragms  most  used  in  Electrolysis  and 
Formulae  proposed  for  Calculating  the  Yield.  Ugo  Lombardi 
( Gazzetta ,  1906,  36,  i,  378 — 387j. — The  author  shows  that  none  of  the 
formulse  known  up  to  the  present  can  be  used  in  practice  for  calculating 
the  yield  in  the  electrolysis  of  the  alkali  chlorides.  It  is  difficult  to 
find  one  which  can  be  so  used,  since,  even  if  empirical,  it  has  to  take 
into  account  too  many  factors,  some  of  which  cannot  be  determined  in 
practice  ;  this  is  the  case,  for  example,  with  the  diffusion  of  the 
hydroxide  through  the  diaphragm,  which  depends  on  the  nature, 
thickness,  and  area  of  the  diaphragm,  and  also  with  the  electrical 
endosmose. 

As  regards  the  behaviour  of  the  different  types  of  diaphragm  in  the 
electrolysis  of  the  alkali  chlorides  and  the  criteria  for  determining  the 
choice  of  one  rather  than  the  other,  nothing  absolute  can  be  asserted. 
In  normal  conditions,  the  fall  of  potential  produced  by  a  porous  septum 
varies  from  a  minimum  of  0T  to  a  maximum  of  0  2  volt. 

Another  factor  varying  greatly,  even  with  diaphragms  of  the  same 
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type,  is  the  permeability,  which  depends  on  the  structure  of  the 
material.  Thus,  the  porous  septa  of  Pukall  and  Villeroy  have 
numerous,  very  small  pores,  which,  on  the  one  hand,  increase  the 
resistance,  and,  on  the  other,  render  the  diffusion  slower  and  the 
permeability  less.  Septa  of  asbestos  are  more  porous  and  far  more 
permeable,  since  their  structure  is  that  of  a  felt  in  which  the  fibres  are 
interlaced  ;  electrically  they  are  less  resistant  and  the  diffusion  through 
them  pioceeds  more  easily,  so  that,  in  the  electrolysis  of  the  alkali 
chlorides,  the  concentration  of  the  hydroxide,  which  for  economy’s 
sake  should  not  exceed  a  certain  value,  is  less  than  with  other  porous 
septa.  Diaphragms  of  cement  are  more  resistant  and  less  porous  than 
the  others  ;  their  pores  are  irregular  and  too  large,  so  that  the  diffusion 
is  greater  than  with  other  diaphragms,  but  they  are  more  economical 
than  the  latter. 

The  essential  differences  between  the  various  types  of  diaphragms 
are  not  marked,  each  having  certain  advantages  and  disadvantages. 
The  choice  in  any  particular  case  depends  mainly  on  the  conditions 
and  on  the  chemical  nature  of  the  substance  to  be  electrolysed. 

T.  IT.  P. 

Thermodynamics  of  Heterogeneous  Hydrolytic  Equilibrium. 

Friedrich  Dolezalek  and  Karl  Finckh  (Zeit.  anorg.  Chem.,  1906, 
50,  82—100). — The  heterogeneous  hydrolytic  equilibrium  for  a 
monovalent  metal  is  represented  by  the  equation  MR  +  BLO  — * 
M'OH  +  HR,  where  M  denotes  the  metal  and  R  the  acid  residue.  In 
the  case  of  multiv.Jent  metals,  several  molecules  of  water  take  part 
in  the  action.  When  the  oxide  is  formed  instead  of  the  hydroxide,  the 
amount  of  water  entering  into  reaction  will  be  correspondingly  smaller. 

The  case  here  considered  is  that  in  which  the  base  and  acid  are  only 
slightly  soluble  ;  their  concentrations  in  the  liquid  phase  may  therefore 
be  regarded  as  constant  and  the  equilibrium  is  then  determined  solely 
by  the  concentration  of  the  acid  :  in  other  words,  for  a  given 
temperature  there  is  a  definite  concentration  of  acid  in  equilibrium 
with  the  other  phases ;  this  may  be  called  the  limiting  concentration. 
For  the  case  in  question,  an  expression  has  been  obtained  for  the 
maximum  work  of  hydrolysis  under  certain  definite  conditions  by 
means  of  a  cyclic  process.  Further,  an  expression  for  the  displacement 
of  the  limiting  concentration  with  temperature  has  been  obtained  by  a 
simple  application  of  the  second  law  of  thermodynamics,  and  it  is 
shown  that  increase  of  temperature  invariably  displaces  the  equilibrium 
in  the  direction  of  greater  acid  concentration.  The  case  in  which 
there  is  intermediate  formation  of  basic  salts  is  also  taken  into  account 
and  it  is  shown  that  the  number  of  solid  basic  salts  capable  of  existing 
rapidly  decreases  with  rise  of  temperature. 

These  theoretical  deductions  have  been  tested  by  application  to  the 
hydrolysis  of  lead  disulphate,  Pb(S04)2,  which  fulfils  satisfactorily  the 
above  conditions.  Measurements  of  electromotive  force  show  in  the 
first  place  that  the  hydrolysis  takes  place  in  the  following  two  stages  : 
(1)  Pb(S04)2  +  2H20  =  Pb0S04,H20  +  H2S04 ;  (2)  Pb0S04,H20  = 
Pb02  +  H2S04,  the  oxysulphate  and  peroxide  being  in  equilibrium 
with  different  concentrations  of  acid.  When  this  is  taken  into 
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account-,  the  value  for  the  maximum  work  of  hydrolysis,  obtained 
directly  from  the  measurement  of  is  in  excellent  agreement 

with  that  calculated  by  means  of  the  expression  referred  to  in  the 
last  paragraph.  Further,  the  energy  given  out  during  hydrolysis  has 
been  determined  by  caloiimetric  measurements,  and  by  means  of  this 
value  the  displacement  of  the  limiting  acid  concentration  with 
temperature  has  been  calculated  ;  the  coefficient  is  in  good  agreement 
with  that  obtained  directly.  G.  8. 

Electrical  Resistance  Furnace  for  the  Measurement  of 
High  Temperatures  with  the  Optical  Pyrometer.  Alexander 
Lampen  ( J .  Amer.  Chem.  Soc.,  1906,  28,  846 — 853). — The  furnace 
described  has  been  devised  for  ascertaining  the  temperatures  at  which 
certain  physical  and  chemical  changes  take  place.  The  walls  are  made 
of  fire-brick  and  lined  with  a  mixture  of  fire-clay  and  siloxicon.  The 
terminals  are  Acheson  graphite  electrodes,  of  which  the  parts  outside 
the  furnace  are  coated  with  asbestos.  The  most  noteworthy  feature  of 
the  apparatus  is  a  horizontal  graphite  tube  of  30  mm.  diameter  which 
is  placed  across  the  middle  of  the  furnace  through  holes  in  the  walls. 
The  substance  to  be  heated  is  placed  in  a  small  graphite  capsule  and 
inserted  in  the  end  of  a  second  tube,  which  is  of  such  a  diameter  as  to 
slide  easily  into  the  first  tube.  On  passing  the  current  through  the 
furnace,  the  temperature  is  highest  in  the  middle  and  decreases 
towards  the  ends.  By  regulating  the  current  and  moving  the  sliding 
tube  in  a  suitable  manner,  the  required  temperature  may  be  easily 
reached  and  maintained,  the  readings  being  taken  through  the  end  of 
the  tube  by  sighting  with  the  pyrometer  on  the  capsule.  When  it  is 
desired  to  take  out  the  substance,  the  sliding  tube  is  withdrawn  and 
the  capsule  removed  with  a  carbon  rod.  In  this  way,  by  heating  the 
substance  repeatedly  to  higher  temperatures  by  known  intervals, 
it  is  possible  to  ascertain  the  approximate  temperature  at  which  a 
particular  change  takes  place.  For  details  of  the  apparatus  and 
method  of  working,  reference  should  be  made  to  the  description  and 
diagrams  in  the  original. 

By  the  use  of  this  furnace  it  has  been  found  that  the  reaction 
between  carbon  and  silica  begins  at  1615°,  and  that  the  formation  of 
crystallised  silicon  carbide  or  carborundum  commences  at  1900 — 2000°, 
and  its  decomposition  into  silicon  and  graphite  at  2200 — 2240°. 
Similarly,  it  is  shown  that  when  a  mixture  of  calcium  oxide  and  carbon 
is  heated,  calcium  carbide  begins  to  be  formed  at  about  1725°.  Melting 
points  are  recorded  of  certain  refractory  materials  such  as  fire-clay, 
fire-brick,  and  porcelain.  Pure  quartz  becomes  rounded  at  the  edges  at 
1650°,  and  fuses  at  1700°.  Magnesia,  previously  fused  in  the  electric 
arc,  melts  at  2000°.  E.  G. 

Thermal  Constants  of  Acetylene.  William  G.  Mixter  (Amer. 
J.  Sci.,  1906,  [iv],  22,  13 — 18). — The  heat  developed  in  the  dissocia¬ 
tion  and  combustion  of  acetylene  has  been  measured.  The  results  are 
compared  with  the  author’s  data  for  the  heats  of  combustion  of 
hydrogen  and  acetylene-carbon  : 
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Heat  of  combustion  of  hydrogen  .  68440  cal. 

„  „  ,,  acetylene-carbon  ...  189456 

„  dissociation  of  acetylene  .  53879 


311775 

Heat  of  combustion  of  acetylene  .  312677 


Difference  902 

No  evidence  of  the  production  of  radioactive  gases  in  the  explosive 
dissociation  of  acetylene  was  obtained.  H.  M.  D. 

Magnitude  of  the  Liquid  Molecules  of  Certain  Organic  Com¬ 
pounds.  Giacomo  Carrara  and  G.  Ferrari  ( Gazzetta ,  1906,  36,  i, 
419 — 429). — The  following  association  factors  have  been  determined  : 

Methyl  alcohol,  3  33  at  16 — 46°,  3-26  at  46 — 78°,  and  2-89  at 
78—132°.  n-Butyl  alcohol,  2-978  at  22—30°,  2-728  at  30—40°,  1-99 
at  40 — 50°,  and  1-61  at  50 — 60°.  sec-Butyl  alcohol,  2-191  at  24 — 34°, 
1-589  at  34—41°,  P306  at  41—52°,  1-024  at  52—62°,  0-975  at 
62 — -70°,  and  0-915  at  70 — 80°«  ierCButyl  alcohol,  1-934  at  26 — 36°, 
1-515  at  36—40°,  D268  at  40—45°,  1  073  at  45—55°,  P015  at 
55—63°,  and  0-978  at  63 — -70°.  Hexyl  alcohol,  2  084  at  25 — 35°, 
1-561  at  35— 40°,  1-041  at  40— 45°,  0-959  at  45— 54°,  0-892  at  54— 62°, 
0-891  at  62—72°,  0-884  at  72—80°,  and  0-817  at  80—86°.  Heptyl 
alcohol,  1-588  at  22—32°,  1-396  at  32—45°,  P391  at  45—55°,  P381 
at  55—68°,  1-249  at  68—73°,  P087  at  73—80°,  and  0’953  at  80—85°. 
n-Octyl  alcohol,  P051  at  21—35°,  1-001  at  35—45°,  0-909  at  45—56°, 
0-849  at  56— 62°,  0-841  at  62—67°,  0-805  at  67—72°,  and  0-719  at 
72 — 76°.  Acetaldehyde,  1  '46  at  7 — 11°,  1'06  at  11 — 18°,  and  0’88  at 
18—21°.  Paraldehyde,  0*91  at  20—30°  and  30—39°,  0-90  at  39—50°, 
0"87  at  50 — 59°,  and  0"85  at  59 — 68°.  Nitromethane,  0-935  at 
20—31°,  0-905  at  31—40°,  0-853  at  40—47°,  0-846  at  47—54°,  and 
0  809  at  54—59°.  Thiophen,  1141  at  21—35°,  P017  at  35—46°, 
0-995  at  46—54°,  0*935  at  54—61°,  0-914  at  61—67°,  0‘849  at 
67 — 74°,  and  0-805  at  74 — 85°.  Ethyl  sulphide,  1-034  at  16 — 31°, 
0-975  at  31—40°,  0'960  at  40—52°,  0-903  at  52—62°,  0‘896  at 
62—75°,  0-886  at  75—79°,  and  0'824  at  79—84°. 

Thus,  with  the  alcohols,  the  degree  of  association  in  general  de¬ 
creases  as  the  number  of  carbon  atoms  increases,  and  the  most  highly 
associated  of  the  butyl  alcohols  is  the  normal  compound.  There  does 
not  appear  to  be  any  relation  between  the  association  and  the  chemical 
constitution  of  the  various  compounds.  The  association  has  no  in¬ 
fluence  on  the  dissociating  properties  of  the  solvents.  T.  H.  P. 

Determination  of  the  Osmotic  Pressures  of  Solutions  by  the 
Measurement  of  their  Vapour  Pressures.  Earl  of  Berkeley  and 
E.  G.  J.  Hartley  (Proc.  Roy.  Roc.,  1906,  A,  'll,  156 — 169.  Compare 
Proc.  Roy.  Soc.,  1903,  73,  436). — In  determining  the  relative  vapour 
pressures  of  solvent  and  solution,  the  authors  adopted  the  dynamical 
method  due  to  Ostwald  and  Walker.  The  current  of  air,  however, 
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instead  of  bubbling  through  the  solvent  and  soluth  n,  was  allowed  to 
pass  over  their  surfaces  in  specially  constructed  apparatus,  each 
separate  vessel  in  which  consisted  of  four  glass  tubes  sealed  together 
by  inverted  U  tubes.  Each  vessel  was  filled  to  the  extent  of  about 
one-third  with  the  required  liquid,  and  was  so  fitted  up  that  it  could 
be  oscillated,  and  its  twro  ends  raised  and  lowered  alternately.  The 
consequent  flow  of  the  liquid  from  end  to  end  kept  the  solution  stirred 
and  periodically  wetted  the  branches  through  which  the  current  of  air 
passed.  When  the  current  of  air  was  slow  (about  two  bubbles  a  second, 
as  indicated  in  a  bottle  attached  to  the  apparatus),  saturation  was 
practically  complete  in  one  such  vessel.  From  the  observed  relative 
vapour  pressure  of  solvent  and  solution,  the  osmotic  pressure  P  of  the 
latter  was  calculated  by  the  formula  P  =  As/crloggp/^q,  where  p  is  the 
vapour  pressure  of  the  water,  p1  the  vapour  pressure  of  the  solution,  s 
the  density  of  water  at  the  temperature  of  the  experiment,  and  c r  the 
vapour  density  of  water  vapour  under  the  standard  atmosphere  A.  The 
osmotic  pressures  calculated  by  the  foregoing  formula  from  the  vapour 
pressures  observed  for  some  sucrose  solutions  agreed  to  within  5  per 
cent,  with  the  osmotic  pressures  observed  directly. 

It  should  be  noted  that  the  authors’  formula  differs  from  the  one 
given  by  Arrhenius  :  P  =  Apfarhge  p\px  in  that  they  put  s,  the  density 
of  the  solvent,  instead  of  p ,  the  density  of  the  solution.  This  is  done 
in  order  to  give  the  osmotic  pressure  at  the  top  of  the  column  of  solu¬ 
tion  (compare  Spens,  this  vol.,  ii,  273).  The  paper  contains  a  theor¬ 
etical  investigation  of  the  question  which  leads  to  the  required  relation. 

J.  C.  P. 

Osmotic  Pressure  and  Depression  of  the  Freezing  Point 
of  Solutions  of  Dextrose.  I.  Harmon  N.  Morse,  Joseph  C.  W. 
Frazer,  and  B.  S.  Hopkins  ( Amer .  Chem.  J.,  1906,  36,  1 — 39. 
Compare  Abstr.,  1905,  ii,  575).  — A  detailed  account  is  given  of  the 
means  employed  in  the  measuremt  nt  of  osmotic  pressures  to  ensure 
accuracy  by  reducing  the  so-called  “  thermometer  effects  ”  to  a  mini¬ 
mum.  The  apparatus  used  for  this  purpose  consists  essentially  of  (1) 
a  large  bath  containing  more  than  300  litres  of  water  kept  in  constant 
motion  ;  (2)  an  enclosure  above  the  bath,  the  air  in  which  is  main¬ 
tained  in  constant  circulation  through  pipes  immersed  in  the  water 
beneath,  and  (3)  various  automatically  regulated  electric  and  gas  stoves, 
which  serve  to  maintain  a  fairly  uniform  temperature  outside  the  bath. 

A  full  description  is  given  of  the  manner  in  vhich  the  difficulty 
connected  with  the  form  of  the  closed  end  of  the  manometer  has  been 
overcome,  and  also  of  an  improvement  which  has  been  effected  in  the 
form  of  the  open  end  of  the  manometer.  An  account  is  also  given  of 
corrections  which  are  applied  to  the  manometer  readings  and  of  an 
improvement  which  has  been  made  in  the  cathetometer  adjustment. 

The  closeness  of  texture  which  is  indispensable  in  a  good  cell  has 
rendered  necessary  a  change  in  the  method  of  expelling  air  from  the 
walls,  and  instead  of  using  potassium  sulphate  (Morse  and  Horn, 
Abstr.,  1901,  ii,  543)  for  the  purpose,  lithium  sulphate  is  now  em¬ 
ployed.  The  results  of  a  series  of  experiments  with  different  salts 
have  shown  that  the  quantities  of  water  carried  through  the  porous 
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wall  under  identical  conditions  are  inversely  proportional  to  the  rela¬ 
tive  velocities  of  the  various  cations  divided  by  their  respective 
valencies. 

A  number  of  observations  are  made  with  reference  to  the  deposition 
and  resistance  of  membranes  and  the  prevention  of  leakage  by  the 
membranes. 

In  carrying  out  measurements  of  the  osmotic  pressure  of  dextiose 
solutions,  the  cells  became  affected  by  a  growth  of  Penicillium.  As  the 
result  of  experiments  it  was  found  that  the  presence  of  the  fungus 
could  be  prevented  by  means  of  thymol,  even  when  used  in  quantities 
so  minute  that  the  pressures  of  the  solutions  were  not  appreciably 
affected  by  it.  It  was  also  found  that  thymol  had  no  deleterious  effect 
on  the  membranes. 

The  paper  is  illustrated  with  diagrams.  E.  G-. 

Redetermination  of  the  Osmotic  Pressure  and  Depres¬ 
sion  of  the  Freezing  Point  of  Sucrose  Solutions.  Harmon  N. 
Morse,  Joseph  C.  W.  Frazer,  E.  J.  Hoffman,  and  W.  L.  Kennox 
(Amer.  Chem.  ./.,  1906,  36,  39 — 93.  Compare  Abstr.,  1905,  ii,  575, 
and  preceding  abstract). — In  carrying  out  the  measurements  of  osmotic 
pressure,  special  efforts  were  made  to  reduce,  as  far  as  { ossible,  the 
sources  of  error  which  were  pointed  out  in  the  earlier  paper. 
The  conditions  under  which  the  experiments  were  conducted  are 
described  in  detail,  and  the  various  measurements  are  tabulated  and 
summarised. 

The  results  confirm  the  conclusion  which  was  deduced  from  the 
previous  experiments,  namely,  that  sucrose  in  aqueous  solution  exerts 
an  osmotic  pressure  equal  to  that  which  it  would  exert  if  it  were  in  the 
gaseous  state  at  the  same  temperature  and  the  volume  of  the  gas  were 
i  educed  to  that  of  the  solvent  in  the  pure  state.  It  is,  however,  at 
present  uncertain  whether  the  standard  for  the  volume  of  the  solvent 
in  the  pure  state  is  its  volume  at  maximum  density  or  at  the  prevailing 
temperature. 

The  work  on  the  freezing  points  and  densities  of  sucrose  solutions 
has  shown  that  all  concentrations  conform  to  the  following  general 
rule.  If  Aj  represents  the  calculated  depression  of  the  freezing  point, 
A  its  observt  d  value,  D  the  density  of  the  solution  at  the  temperature 
of  freezing,  and  N  its  weight-normal  concentration,  then  Aj  =  T85 
ND  =  A.  This  rule  is  not  applicable  to  dextrose  solutions. 

The  abnormally  large  depression  of  the  freezing  points  of  certain 
concentrated  solutions  is  usually  ascribed  to  the  combination  of  a  por¬ 
tion  of  the  solvent  wfith  the  dissolved  substance.  This  explanation 
accounts  satisfactorily  for  the  peculiarities  of  the  freezing  point  of 
sucrose  solutions,  but  is  not  easily  reconciled  with  the  fact  that  there 
are  no  corresponding  irregularities  in  the  osmotic  pressure,  the 
pressure  being  always  proportional  to  the  concentration.  It  is  sug¬ 
gested,  however,  that  at  the  comparatively  high  temperatures  at  which 
the  measurements  were  made  the  whole  of  the  water  acts  as  a  true 
solvent,  whilst  at  lower  temperatures  a  portion  of  it  unites  with  the 
sucrose,  thus  causing  a  concentration  of  the  solution  and,  in  conse¬ 
quence,  an  abnormal  depression  of  the  freezing  point.  In  order  to 
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decide  this  point,  it  is  intended  to  determine  the  osmotic  pressures  of 
sucrose  solutions  at  low  temperatures.  E.  G. 

Equilibria  between  Potassium  Chromate  and  Barium  Sul¬ 
phate  and  Carbonate.  Max  Scholtz  and  Richard  Abegg  (Zeit. 
Elektrochem 1906,  12,  425 — 428). — Equilibrium  between  barium 
sulphate  and  potassium  chromate  in  aqueous  solution  is  established 
very  slowly ;  it  is  reached  more  rapidly  when  a  solution  of  potassium 
sulphate  acts  on  barium  chromate.  The  experiments  were  made  at 
100°.  The  ratio  between  the  quantities  of  potassium  chromate  and 
sulphate  in  solution  when  equilibrium  is  reached  depends  on  the 
relative  quantities  of  the  solid  barium  salts,  from  which  it  appears 
that  the  precipitate  consists  of  a  solid  solution.  The  relation 
[K2Cr04]/[K2S04]  =  1  •3[BaCr04]/[BaS04]  appears  to  hold ;  the 
bracketed  formulae  stand  for  the  numbers  of  molecules.  In  the 
equilibrium  between  potassium  chromate  and  barium  carbonate,  the 
ratio  of  the  concentrations  of  potassium  carbonate  and  chromate  also 
varies  in  the  same  way  as  the  ratio  between  the  numbers  of  molecules 
of  barium  carbonate  and  chromate  in  the  precipitate,  but  the  two 
ratios  are  not  proportional.  There  is,  however,  always  relatively  less 
chromate  in  the  solution  than  in  the  precipitate.  Barium  chromate 
and  sulphate  are  about  equally  soluble,  and  both  are  much  less  soluble 
than  the  carbonate.  T.  E. 

Chemical  Kinetics  in  Concentrated  Sulphuric  Acid.  The 
Decomposition  of  Oxalic  Acid.  Georg  Bredig  and  David  M. 
Eighty  (Zeit.  Elektrochem .,  1906,  12,  459 — 463). — The  rate  of  decom¬ 
position  of  oxalic  acid  dissolved  in  concentrated  sulphuric  acid  agrees 
with  the  equation  for  the  unimoleeular  reaction  when  the  sulphuric 
acid  contains  more  than  0-6  per  cent,  of  water,  the  initial  concentration 
of  the  oxalic  acid  being  A'40.  When  the  sulphuric  acid  is  nearly 
pure,  the  rate  of  reaction  is  very  much  affected  by  small  quantities  of 
water,  the  addition  of  0T  percent,  of  water  being  sufficient  to  increase 
the  time  required  to  reach  a  given  stage  in  the  change  from  one  hour 
to  seventeen  hours.  Between  0T5  and  3  per  cent,  of  water  the  rate 
of  decomposition  is  nearly  inversely  proportional  to  the  square  of  the 
quantity  of  water  added.  Curves  and  tables  are  given  representing  the 
rate  of  change  in  sulphuric  acid  between  100  and  80  per  cent.,  and  at 
temperatures  between  25°  and  98°.  T.  E. 

Chemical  Kinetics.  I.  Hydrolysis  of  Ethyl  Citrate.  Aldo 
Mieli  ( Gcizzettci ,  1906,  36,  i,  490 — 497). — In  alcoholic  solution,  ethyl 
citrate  is  not  hydrolysed  by  water,  in  which  it  is  insoluble. 

Hydrolysis  of  the  ester  by  sodium  hydroxide  is  very  rapid,  even  at 
0°,  so  that  the  time  occupied  in  adding  a  quantity  of  hydrochloric  acid 
equivalent  to  the  amount  of  sodium  hydroxide  employed  for  the 
hydrolysis  is  relatively  great  compared  with  the  total  time  of  the 
reaction. 

The  values  obtained  for  Kv  Kv  Kv  or  A4,  assuming  the  reaction  to 
be  of  the  first,  second,  third,  or  fourth  order,  are  not  constant,  and  do 
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not  oscilliite  about  a  mean  value.  The  reaction  calculated  according 
to  the  integral  method  approximates  to  one  of  the  first  order,  although 
the  velocity  of  reaction  is  in  no  way  independent  of  the  concentration. 

The  author  regards  the  reaction  as  taking  place  in  more  than  one 
stage  (compare  Knoblauch,  Abstr.,  1898,  ii,  423).  T.  H.  P. 

Affinity  Constants  of  some  Hydrolytic  Products  from 
Albumin.  Aristides  Kanitz  (Zeit.  physiol.  Chem.,  1906,  47, 
476—495.  Compare  Winkelblech,  Abstr.,  1901,  ii,  370  ;  J.  Walker, 
1904,  ii,  309  ;  Lunden,  this  vol.,  ii,  265). — The  dissociation  constant  Kx 
has  been  calculated  by  means  of  the  equation  (1  -  x)v/x2  =  Kxj Kw,  where 
x  is  the  degree  of  hydrolysis  of  a  salt  with  a  strong  acid  or  a  strong 
alkali,  v  is  the  dilution,  and  Kw  is  the  ionisation  product  of  water. 

The  dissociation  constants  for  histidine  at  25°  are  :  first  basic 
dissociation  constant  =  5 ‘7  x  10~9,  and  acid  dissociation  constant 
2-2x10-°. 

The  second  basic  dissociation  constant  has  been  calculated  by  means 
of  a  similar  formula,  in  which  v  denotes  the  number  of  litres  containing 
a  gram-molecule  of  histidine  dichloride,  and  x  the  amount  hydrolysed 
to  histidine  hydrochloride  and  free  hydrochloric  acid.  The  value 
obtained  was  5  0  x  10~13. 

The  values  for  arginine  and  lysine  are  : 

Arginine.  Lysine. 

First  basic  dissociation  constant  <  TO  x  10~7  <l-0xl0~7 

Second  „  „  „  2-2  x  10 ~12  1-1  x  10~12 

Acid  „  ,,  >1*11  x  lO"-14  about  1 — 2  x  10-12. 

A  comparison  of  the  constants  for  lysine  and  leucine  shows  that  the 
introduction  of  a  second  amino-group  has  increased  the  basic  dissocia¬ 
tion  constant  of  leucine  some  5  x  10'4  times,  whereas  the  acid  dissocia¬ 
tion  constant  has  been  diminished  some  ten  times  only.  J.  J.  S. 

Molecular  Constitution  of  Aqueous  Solutions.  William 
Sutherland  (Phil.  Mag.,  1906,  [vi],  12,  1 — 20.  Compare  Abstr., 
1901,  ii,  92;  1902,  ii,  300). — The  author’s  theory7  of  the  molecular 
constitution  of  water  when  applied  to  the  density,  specific  heat,  and 
surface  tension  of  aqueous  solutions  leads  to  the  following  conclusions  ; 
The  contraction  observed  when  electrolytes  dissolve  in  water  is  due  to 
their  changing  some  of  the  trihydrol  into  dihydrol.  The  number  of 
gram-molecules  of  (H20)3  changed  into  (H20)2  by  a  gram-equivalent  of 
solute  is  the  algebraic  sum  of  two  terms,  one  due  to  the  positive  ion 
and  one  to  the  negative  ion.  A  positive  ion  changes  (H20)3  into 
(H20)2,  and  a  negative  ion  changes  (H20)2  into  (H20)3  :  a  conclusion 
which  is  regarded  as  supplying  a  strong  confirmation  of  the  ionic 
dissociation  theory7. 

The  theory  of  the  electric  action  of  ions  on  (H20)3  and  (H20)2  tends 
to  confirm  the  existence  in  water  of  what  has  been  called  a  stion 
(see  Abstr.,  1902,  ii,  300) ;  it  is  probable  that  the  stion  is  an  inter¬ 
mediate  product  in  the  ceaseless  making  and  unmaking  of  (H20)3  in 
water,  and  plays  an  important  part  in  ionisation. 

Consideration  of  the  special  properties  of  the  II*  and  OH'  ions  shows 
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that  the  exceptionally  large  ionic  velocities  usually  assigned  to  these 
are  not  their  true  velocities,  and  that  both  these  ions  cause  H-,0  to 
dissociate  into  H‘  and  Old'. 

The  author  finds  that  the  ionic  velocity  hitherto  assigned  to  H’  is 
the  sum  of  2 '92  times  the  true  velocity  of  H*  and  1  -92  times  that  of 
OH'.  Similarly,  the  velocity  hitherto  assigned  to  OH'  is  the  sum  of 
1’86  times  the  true  velocity  of  OH'  and  CP86  times  that  of  H*. 

The  departure  of  the  specific  heats  of  solutions  from  the  simple  law 
of  mixtures  is  traced  to  the  change  of  (H^O)3  into  (H.,0)2  by  the  solute. 
In  regard  to  the  surface  tension  of  solutions,  the  failure  of  the  normal 
law  for  mixtures  is  traced  to  the  same  change.  J.  C.  P. 

Determination  of  the  Solubility  of  Salt  Mixtures  at 
Temperatures  considerably  above  the  Boiling  Points  of  their 
Saturated  Solutions.  Hermann  Thiele  and  Robert  Calberla 
(Zeit.  angew.  Chem .,  1906,  19,  1263 — 1264). — The  mixed  salts  are 
dissolved  in  water  contained  in  a  specially  designed  sealed  tube 
(consisting  of  two  separate  chambers)  kept  at  a  constant  temperature 
by  means  of  superheated  steam.  The  solution  is  effected  in  the  one 
chamber  and  the  liquid  is  then  filtered  from  undissolved  salts  into 
the  other  chamber  and  slowly  cooled,  restored  to  the  ordinary  pressure, 
and  then  examined.  P.  H. 

Formation  of  Mixed  Crystals  from  Fused  Mixtures  of 
Lead,  Silver,  Thallium,  and  Copper  Haloids.  K.  Monke- 
meyer  ( Jahrb .  Min.  Beil.,  1906,  22,  1 — 47). — The  pure  salts  employed 
are  found  to  have  the  following  temperatures  of  solidification  :  lead 
chloride,  495°;  lead  bromide,  370°;  lead  iodide,  358°;  silver  chloride, 
452°  \  silver  bromide,  422°;  silver  iodide,  552°;  thallous  chloride, 
426°;  thallous  bromide,  450°  ;  thallous  iodide,  431°  ;  cuprous  chloride, 
419°;  cuprous  bromide,  480° ;  cuprous  iodide,  590°. 

The  liquidus  and  solidus  curves  for  the  various  binary  combinations 
of  salts  of  the  same  metal  have  been  determined.  In  the  case  of 
PbCl2  +  PbBr2,  it  is  found  that  a  continuous  series  of  mixed  crystals 
is  formed,  and  the  temperatures  of  solidification  of  the  mixtures  lie 
between  the  tempeiatures  of  solidification  (  f  the  components.  In  other 
cases  (AgCl  +  AgBr,  AgBr  +  Agl,  T1C1  +  TIBr,  TIBr  +  Til, 
Cu2Cl2  +  Cu2Br2,  Cu2Br2  +  Cu2I2),  the  components  form  a  continuous 
series  of  mixed  crystals,  but  the  liquidus  curve  exhibits  a  minimum. 
In  a  third  class,  comprising  the  systems  PbBr2  +  Pbf2,  PbCl2  +  Pbl.2, 
AgCl  +  Agl,  T1C1  +  Til,  Cu2Cl2  +  Cu2T2,  there  is  a  gap  in  the  mixed 
crystal  series,  and  the  liquidus  curve  consists  of  two  separate  branches 
meeting  at  a  eutectic  point. 

The  author  has  studied  also  the  transformations  which  the  mixed 
crystals  undergo  in  the  various  series  con  prising  silver  iodide,  thallous 
iodide,  cuprous  chloride,  bromide,  at  d  iodide,  which  are  all  dimorphous. 
In  the  case  of  the  system  Cu2Br2  +  Cu2I2,  the  first  example  is  found 
of  Roozeboom’s  type  13  (Abstr.,  1900,  ii,  132),  in  which  one 
continuous  series  of  mixed  crystals  changes  to  another  continuous  series, 
the  curve  of  the  transition  temperatures  exhibiting  a  minimum. 

J.  C.  P. 
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Automatic  Mercury  Pump  and  Apparatus  for  the  Study 
of  Gases.  Francesco  Anderlini  ( Gazzetta ,  1906,  36,  i,  458 — 472). 
— The  following  pieces  of  apparatus  are  described  and  depicted  :•{  l ) 
an  automatic  mercury  pump  ;  (2)  an  automatic  mercury  pump  with 
multiple  fall ;  (3)  a  pump  for  the  extraction  and  transport  of  gases  ; 
(4)  apparatus  for  distilling  mercury  in  a  vacuum  ;  (5)  apparatus  for 
the  absorption  of  nitrogen  by  means  of  magnesium  and  lime ;  (6) 
apparatus  for  the  combustion  of  hydrocarbons  in  oxygen. 

T.  H.  P. 

High  Vacua  in  the  Scheibler  Type  of  Desiccator.  Herbert  C. 
Gore  ( J .  Amcr.  Chem.  Soc.,  1906,  28,  834 — 837). — The  method 
described  by  Benedict  and  Manning  (Abstr.,  1902,  ii,  449)  for  obtain¬ 
ing  high  vacua  in  the  Hempel  desiccator  has  been  modified  for  use  with 
desiccato:s  of  the  Scheibler  type. 

Through  an  aperture  in  the  side  of  the  desiccator  a  tube  is  inserted 
which  on  the  inside  reaches  nearly  to  the  cover  and  on  the  outside 
carries  a  stop  cock ;  the  desiccator  is  also  provided  with  a  simple 
U-shaped  manometer.  The  ether  is  placed  in  a  small  dish  which  floats 
on  the  surface  of  the  sulphuric  acid  at  the  bottom  of  the  desiccator.  On 
reducing  the  pressure,  the  ether  evaporates  rapidly,  and  on  closing  the 
stop  cock  the  vapour  is  absorbed  by  the  sulphuric  acid. 

Experiments  are  described  which  show  that  this  apparatus  is  quite 
as  efficient  as  the  Hempel  form.  E.  G. 
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Function  of  the  Catalyst  in  the  Deacon  Process  for  the 
Manufacture  of  Chlorine.  Mario  G.  Levi  and  Mario  Voghera 
( Gazzetta ,  1906,  36,  i,  513 — 534.  Compare  Levi  and  Bettoni,  Abstr., 
1905,  ii,  515). — From  the  results  of  further  experiments  on  the  action 
of  copper  salts  and  other  salts  as  catalysts  in  the  Deacon  chlorine 
process,  the  authors  conclude  that  although  there  are  certain  facts  in 
favour  of  the  old  fundamental  hypothesis,  this  does  not  afford  a  sufficient 
explanation  of  the  process.  There  are  not,  however,  sufficient  data  to 
disprove  the  hypothesis.  The  most  satisfactory  hypothesis  is  that  of  a 
catalysis  taking  place  by  means  of  intermediate  reactions,  the  inter¬ 
mediate  products  being  unstable  hydrates.  The  Deacon  process  is 
hence  to  be  regarded  as  one  of  double  catalysis,  or,  better,  one  in  which 
two  reactions  occur  simultaneously,  one  essentially  catalytic  in  charac¬ 
ter  and  the  other  rather  chemical  than  catalytic.  T.  H.  P. 

Preparation  of  Hydrogen  Chloride  and  Bromide  from  their 
Constituent  Elements.  Eduard  Hoppe  ( D.R.-P.  166598). — The  metal¬ 
lic  chlorides  or  bromides  having  an  acid  reaction  to  litmus  decompose 
when  their  aqueous  solutions  are  boiled,  and  evolve  hydrogen  chloride 
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or  bromide,  leaving  a  residue  of  basic  chloride  or  hydroxide.  When 
hydrogen  and  chlorine  in  equivalent  proportions  are  brought  into  con¬ 
tact  with  the  basic  chlorides  or  bromides,  a  reaction  of  the  following 
type  occurs,  ZnCl'OH  +  H  +  Cl  =  ZnCh,  +  IT20,andthe  normal  chloride  or 
bromide  is  regenerated.  This  cycle  of  changes  is  employed  in  producing 
solutions  of  these  halogen  hydrides.  The  chlorides  of  aluminium,  zinc, 
tin,  magnesium,  antimony,  cadmium,  bismuth,  boron,  iron,  chromium, 
and  manganese  are  suitable  for  this  purpose,  and  temperatures  varying 
from  100°  to  130°  are  employed  for  the  hydrolysis  of  the  normal 
chlorides  of  these  elements.  The  reaction  may  be  brought  about  either 
in  aqueous  suspensions  of  the  basic  chlorides  or  in  porous  substances 
impregnated  with  these  substances  in  a  moist  condition.  G.  T.  M. 

Purification  of  Water  by  the  Simultaneous  Action  of 
Permanganates  and  the  Electric  Current.  Eugene  Pellas  and 
Julien  Legrand  (D.R.-P.  166625). — A  soluble  permanganate  is  added 
to  the  water  to  be  purified,  and  an  electric  current  is  passed  through 
the  solution  for  a  short  time.  With  a  current  density  of  0’05  to 
1  ampere  per  sq.  decimetre,  two  to  five  minutes  suffice  to  destroy 
the  organic  impurities  completely.  The  current  greatly  accelerates  the 
oxidising  action  of  the  permanganate  by  electrolysing  this  salt  into 
free  alkali  and  permanganic  acid  ;  the  latter  on  oxidising  the  impurities 
becomes  itself  reduced  to  insoluble  manganic  hydroxide,  which  may  be 
removed  by  filtration.  G.  T.  M. 

Influence  of  the  Material  of  the  Vessel  and  of  Light  on  the 
Formation  of  Ozone  by  the  Silent  Discharge.  Eranz  Russ 
(Zeit.  Elektrochem.,  1906,  12,  409 — 412). — When  ozonisers  of  Thur- 
ingian  glass  and  of  quartz  are  used  under  the  same  conditions  in  the 
dark,  the  yield  of  ozone  in  the  quartz  apparatus  is  nearly  one-half  of 
that  obtained  in  the  glass  apparatus.  Exposing  the  glass  apparatus 
to  the  light  of  a  quartz  mercury  lamp  reduced  the  yield  of  ozone  from 
7-13  per  cent,  to  6'7  per  cent.  An  ozoniser  of  uviol  glass  gave  5-34 
per  cent,  of  ozone  in  the  dark  and  4T  per  cent,  when  exposed  to  the 
light  of  the  mercury  lamp,  whilst  with  the  quartz  ozoniser  the  figures 
were  2'27  and  1’26  per  cent,  respectively.  It  appears,  therefore,  that 
the  yield  of  ozone  is  worse  the  greater  the  transparency  of  the  ozoniser 
for  ultra-violet  light.  T.  E. 

Thermal  Production  of  Ozone  and  of  Nitric  Oxide  in  moving 
Gases.  Franz  Fischer  and  Hans  Marx  (Ber. ,  1906,39,  2557 — 2566. 
Compare  Fischer  and  Braehmer,  this  vol.,  ii,  224). — From  the  results 
of  previous  experiments  it  is  obvious  that  the  rapid  lnating  of  air 
followed  by  rapid  cooling  favours  the  production  of  ozone,  whereas 
nitric  oxide  alone  is  obtained  if  the  heating  and  subsequent  cooling 
are  slowly  performed.  In  these  facts  lies  the  key  to  the  problem  of 
the  production  of  ozone  in  air  by  purely  thermal  means. 

The  (lame  of  hydrogen  burning  at  the  end  of  a  vertical  quartz 
capillary  tube  is  adjusted  to  a  height  of  about  8  mm.  ;  through  a 
second  horizontal  capillary,  the  extremity  of  which  nearly  touches  that 
of  the  vertical  tube,  a  current  of  air  drives  the  products  of  combustion 
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into  a  spherical  glass  vessel  cooled  externally  by  flowing  water.  The 
presence  of  hydrogen  peroxide  in  the  condensed  water  is  detected  by 
titanic  acid,  whilst  the  issuing  gases,  although  having  the  odour  of 
ozone,  colour  “  tetramethyl-base  paper  ”  yellow,  indicating  the  presence 
of  nitric  oxide.  The  presence  of  ozone,  however,  is  detected  by  means 
of  liquid  air  (this  vol.,  ii,  627). 

On  using  a  current  of  oxygen  in  the  place  of  air,  ozone  is  detected 
almost  at  once  in  the  issuing  gases. 

Ozone  is  not  produced  in  recognisable  quantities  when  air  or  oxygen 
is  passed  over  a  glowing  platinum  wire.  This  negative  result  is  due 
partly  to  the  comparatively  low  temperature  of  the  wire,  but  mainly 
to  the  decomposing  action  on  the  ozone  of  the  particles  of  platinum 
produced  by  the  disintegration  of  the  wire  (compare  Mulder  and 
Meulen,  Abstr.,  1883,  284). 

Ozone  is  easily  detected  by  its  odour  and  action  on  “  tetramethyl-base 
paper  ”  when  a  current  of  oxygen  or  of  air,  with  a  driving  pressure  of 
about  10  mm.  of  mercury,  is  passed  over  a  glowing  Nernst  filament; 
when  the  driving  force  is  only  about  0-2 — 0‘4  mm.  of  water,  the  paper 
is  coloured  yellow,  indicating  the  presence  of  nitric  oxide  (compare 
Clement,  Abstr.,  1904,  ii,  479  ;  Kossi,  Abstr.,  1905,  ii,  386). 

Ozone  is  also  produced  when  a  glowing  Nernst  filament  is  rotated 
in  air.  C.  S. 

A  Hydrate  of  Sulphur.  Walthere  Spring  (liec.  irav.  chim., 
1906,  25,  253 — 259). — The  sulphur  which  is  formed  together  with 
polythionic  acids  when  hydrogen  sulphide  and  sulphur  dioxide  react  in 
aqueous  solution  is  a  mixture  of  soluble  sulphur  and  a  definite 
hydrate ,  S8,H.,0,  and  not  a  new  allotropic  form  of  sulphur,  “  sulphur 
8,”  as  described  by  Debus  ( Chern .  News,  1888,  57,  S7).  In  order  to 
separate  the  hydrate  from  the  soluble  sulphur,  the  mixed  precipitate 
is  washed  by  dialysis  until  it  is  neutral  to  litmus,  and  dried  in  a 
vacuum  at  the  ordinary  temperature  until  the  weight  is  constant ;  the 
yellow  mass  thus  obtained  is  powdered,  sifted  through  silk,  again  dried 
in  a  vacuum,  and  finally  extracted  with  carbon  disulphide,  which  dis¬ 
solves  51*6  per  cent,  of  the  total  mass.  The  residual  sulphur  hydrate, 
S8,H20,  when  compressed  into  cydinders,  has  a  sp.  gr.  D9385  at  19°/ 4°, 
loses  its  water  at  80°,  and  has  a  slight  vapour  pressure  at  the  ordinary 
temperature,  the  powdered  substance  losing  2'41  per  cent,  and  the 
compressed  substance  1*33  per  cent,  when  kept  over  sulphuric  acid  for 
205  days.  The  partially  dried  powder  contains  3*1  per  cent,  and  the 
compressed  substance  5-8  per  cent,  of  sulphur  soluble  in  carbon  di¬ 
sulphide.  If,  however,  the  hydrate  consisted  of  octahedral  sulphur 
combined  with  water,  the  amount  of  soluble  sulphur  in  the  partially 
dried  powder  would  be  35T86  per  cent. ;  it  is  probable,  therefore,  that 
the  hydrate  is  derived  from  an  amorphous  unstable  variety  of  sulphur 
which  is  transformed  slowly  under  ordinary  conditions,  and  more 
rapidly  under  pressure,  into  soluble  sulphur.  M.  A.  W. 

Action  of  Sulphur  on  Solutions  of  Metallic  Salta  Antonio 
Manuelli  ( Atti  R.  Accad.  Lincei,  1906,  [v],  15,  i,  703). — When  a 
cupric  chloride  solution,  acidified  with  hydrochloric  acid,  is  heated 
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with  sulphur  in  a  sealed  tube  at  150 — 180°,  part  of  the  cupric  chloride 
is  converted  into  the  cuprous  salt.  Under  similar  conditions,  potassium 
dichromate  is  reduced  to  chromium  sesquioxide.  In  both  cases,  there 
is  abundant  formation  of  sulphuric  acid  in  the  solution.  T.  H.  P. 

Ions  derived  from  Sulphur  and  Complex  Ions  containing 
Mercury.  Josepii  Knox  ( Zeit .  Elektrochem.,  1906,  12,  477 — 481). — 
The  solubility  of  mercury  sulphide  in  solutions  of  sodium  sulphide  at 
25°  is  given  in  the  following  table  : 


Cone.  Na2S, 

Red  Hg'', 

Black  HgS, 

mots,  /litre. 

mols. /litre. 

mols./litre. 

2-03 

1-144 

— 

1-52 

0-7832 

0-8561 

1015 

0-4423 

0  5002 

0-755 

0-2878 

0-3336 

0-5 

0T500 

0-1805 

0-25 

0-04544 

0-05622 

0T0 

0-00824 

001085 

The  change  of  the  black  sulphide  into  the  red  form  is  rapid  only  in 
presence  of  very  concentrated  solutions  of  sodium  sulphide.  In  the 
more  concentrated  solutions  used  it  is  possible  that  the  observed 
solubility  of  the  black  sulphide  was  too  low  owing  to  a  partial  change 
into  the  red  form.  The  solubility  diminishes  slowly  as  the  temperature 
rises.  It  is  probable  that  the  dissolution  of  mercuric  sulphide  is  due 
to  S"  ions,  and  that  the  hydrolysis  of  the  sodium  sulphide 
(N;.,S  +  H20  —  NaOH  +  NaHS  or  S"  +  H20  ^  HS'  +  OH')  by  diminish¬ 
ing  the  concentration  of  these  ions  diminishes  the  s  lubility.  In  agree¬ 
ment  with  this  view,  it  is  found  that  the  addition  of  sodium  hydroxide 
increases  the  solubility.  In  a  concentrated  so’ution  of  sodium  hydr¬ 
oxide,  very  nearly  one  molecule  of  mercuric  sulphide  dissolves  for  each 
molecule  of  sodium  sulphide  present,  which  would  point  to  the  formula 
Na2HgS2  for  the  complex  salt  in  solution. 

By  applying  the  method  devised  by  Bodliinder  (Abstr.,  1902,  ii,  63), 
it  is  found  that  the  ions  of  the  complex  salt  contain  one  atom  of  mer¬ 
cury. 

Assuming  that  the  formula  Na.,HgS2  is  correct,  it  is  easily  shown 
that  in  solutions  saturated  with  mercuric  sulphide  the  product  of  the 
concentrations  of  the  mercury  (Hg”)  and  complex  (HgS2")  ions 
must  be  constant.  Measurements  of  the  concentration  of  the  Hg" 
ions,  made  by  means  of  concentration  cells,  showed  that  this  is  the 
case.  The  concentrations  of  the  Hg”  ions  in  the  solutions  of  the  red 
sulphide  tabulated  above  varied  from  3’53  x  10-53  to  300  x  10~03.  The 
results  are  used  to  calculate  the  values  of  certain  equilibrium  con¬ 
stants ;  the  probable  values  found  are:  [OH'][ HS']/[S"]  =  10  and 
[  H‘][S"J/[I1S']  =  1’2  x  10-1'\  By  means  of  these  values  and  the 
known  dissociation  constants  of  water  and  hydrogen  sulphide,  it  is 
possible  to  calculate  the  concentrations  of  the  ,8"  or  SH'  ions  in 
aqueous  solutions  of  sulphides.  The  concentration  of  the  S"  ions,  on 
which  the  precipitation  of  metallic  sulphides  depends,  varies,  for 
example,  from  0  09  mol.  per  litre  in  a  normal  solution  of  sodium 
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sulphide  to  Id  x  10  23  mols.  per  litre  in  normal  hydrochloric  acid 
saturated  with  hydrogen  sulphide.  T.  E. 

Modified  Hydrogen  Sulphide  Generator.  A.  W.  Browne  and 
M.  F.  Meiiling  (,/.  Amer.  Chem.  Soc.,  1906,28,  838 — 843). — Certain 
modifications  of  the  Ostwald  gas  generator  are  described  which  effect 
the  following  advantages.  The  variations  in  pressure  which  are 
noticed  with  the  Ostwald  apparatus  are  obviated,  and  the  gas  is 
evolved  at  a  uniform  pressure  so  long  as  the  rate  of  consumption  does 
not  exceed  the  maximum  rate  of  generation  of  which  the  apparatus 
is  capable.  The  spent  acid,  when  completely  neutralised,  is  automatic¬ 
ally  discharged  without  altering  the  pressure  in  the  apparatus. 
Another  difficulty  which  is  encountered  with  the  Ostwald  apparatus  is 
the  formation  of  channels  through  the  solid  ferrous  sulphide  by  the 
constant  dropping  of  the  acid  on  one  spot.  This  has  been  overcome 
by  a  device  consisting  of  a  double  dropper.  The  apparatus  requires 
very  little  attention,  is  easily  constructed,  and  is  suitable  for  the  use 
of  large  classes.  Eor  details,  the  description  and  diagram  in  the 
original  must  be  consulted.  E.  G. 

Isolation  of  Pure  Selenium  from  the  Residues  of  the 
Lead  Chamber.  Hermann  Koch  (D.R.-P.  167457). — The  resi¬ 
dues  of  the  lead  chamber  yield  pure  selenium  when  mixed 
into  a  paste  with  sulphuric  acid  of  moderate  concentration  and 
treated  at  50 — 60°  with  potassium  permanganate,  the  dry  salt  being 
carefully  strewn  over  the  surface  of  the  mixture,  which  is  thoroughly 
stirred  during  the  operation.  The  oxidation,  which  takes  place  in  the 
following  manner,  4KMn04  +  5Se  + 6H2S04  =  2K2S04  +  4MnSOf  + 
5Se0.2  +  6H20,  is  complete  when  the  solid  residue  becomes  white, 
whilst  the  acid  liquid  is  red.  Sodium  chloride  is  then  added  to  pre¬ 
cipitate  any  silver  which  may  be  present  and  the  mixture  is  diluted 
and  filtered,  the  selenium  being  precipitated  from  the  acidified  filtrate 
by  means  of  sulphurous  acid.  About  80  per  cent,  of  the  total 
selenium  may  thus  be  isolated.  G.  T.  M. 

Isomorphism  of  Tellurium  and  Selenium.  Giovanni  Pellini 
(Atti  E.  Accad.  Lincei ,  1906,  [v],  15,  i,  629 — 637,  711 — 714). — The 
author  has  studied  the  solubility  of  mixed  crystals  of  TeBr2Ph2  and 
SeBr2Ph2.  The  former  of  these  compounds  is  dimorphous,  crystallising 
from  carbon  disulphide  in  the  tetragonal  system  and  from  benzene  in 
the  triclinic  system,  but  the  latter  crystallises  from  either  of  these 
solvents  in  the  rhombic  system. 

Cold  saturated  solutions  of  the  two  compounds  were  mixed  in 
different  proportions,  and  the  mixed  solutions  allowed  to  evaporate  in 
a  thermostat  at  21°.  In  this  way  mixed  crystals  of  two  distinct  types 
were  obtained:  (1)  triclinic  crystals  containing  from  0  to  51 T8 
molecules  per  cent,  of  the  selenium  compound,  and  (2)  rhombic  crystals 
containing  from  94’25  to  100  per  cent,  of  the  selenium  compound. 
The  case  is  hence  one  of  isodimorphism. 

By  mixing  nearly  saturated  aqueous  solutions  of  rubidium  hydrogen 
tellurate  and  rubidium  hydrogen  selenate  in  various  proportions  and 
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evaporating  the  mixed  solutions  at  50 — 80°  until  they  deposited 
crystals  on  cooling,  the  author  has  obtained  mixed  crystals  of  the  two 
salts  containing  from  42  to  53  mols.  per  cent,  of  the  selenate  (compare 
Norris  and  Kingman,  Abstr.,  1902,  ii,  15).  T.  H.  P. 

Borates.  M.  Dukelski  i^Zixt.  anorg.  Chem.,  1906,  50,  38 — 48. 
Compare  Attt-rberg,  this  vol.,  ii,  281). — The  equilibrium  in  the  system 
potassium  hydroxide — boric  acid — water  and  in  the  corresponding 
system  with  sodium  hydroxide  has  been  investigated  at  30°.  The  compo¬ 
sition  of  both  liquid  and  solid  phases  was  determined  by  Schreinemaker’s 
residue  method,  for  which  it  is  not  necessary  to  isolate  the  solid  phase, 
and  the  results  are  represented  on  the  usual  triangular  diagram. 
Under  the  given  conditions,  the  following  potassium  compounds 
exist  in  the  solid  state:  K20,B208,2-i-H20 ;  K20,2B203,4H30 ;  and 
K20,5B203.8H20,  whilst  there  are  four  solid  sodium  compounds 
with  the  respective  formulae :  Na.20,B003>4H.20 ;  Na20,B203,8H20 ; 
Na2O,2B2Og,10H2O ;  and  Na20,5B203,10H20.  It  is  probable  that 
other  compounds  exist  under  different  temperature  conditions,  and 
the  investigation  is  being  continued  in  this  direction.  Q.  S. 

The  Diamond  Problem.  Adolf  Koenig  ( Zeit .  Elektrocltem., 
1906,  12,  441 — 444). — After  an  historical  account  of  the  methods 
which  have  been  proposed  for  the  preparation  of  diamond,  experiments 
are  described,  the  object  of  which  was  to  deposit  carbon  from  carbon 
monoxide,  using  diamond  as  catalyst.  A  diamond  was  heated  in 
a  porcelain  tube  in  a  current  of  pure  carbon  monoxide;  up  to  1000° 
no  reaction  occurred,  at  1250°  a  ring  of  black  carbon  was  deposited  on 
the  porcelain  tube,  but  the  diamond  remained  entirely  unchanged.  Ap¬ 
parently  the  catalytic  action  of  the  porcelain  was  greater  than  that  of 
the  diamond.  T.  E. 

Measurement  of  Temperature  in  the  Formation  of  Carbo¬ 
rundum.  Samuel  A.  Tucker  and  Alexander  Lamfen  (J.  Amir. 
Chun.  Zoo.,  1906,  28,  853 — 858). — The  experiments  described  were 
carried  out  with  an  electric  furnace  constructed  on  the  lines  of  a 
commercial  carborundum  furnace.  It  was  provided  with  a  horizontal 
graphite  tube  passing  through  the  centre  and  containing  a  plug  which 
could  be  moved  to  any  desired  section,  and  its  temperature  measured 
by  means  of  an  optical  pyrometer.  The  apparatus  and  method  of 
working  are  described  with  the  aid  of  diagrams. 

After  an  experiment  had  been  made  and  the  furnace  had  cooled,  a 
section  was  made  exposing  the  graphite  tube.  By  examining  the 
different  layers  formed  it  was  found  possible  to  construct  a  curve 
which  combines  the  temperature  measurements  with  the  measurements 
defining  the  limits  of  the  products  (graphite,  carborundum,  and 
siloxicon).  The  average  of  the  results  gives  2220°  as  the  decomposi¬ 
tion  temperature  of  carborundum  into  graphite  and  silicon,  and  1950° 
as  its  temperature  of  formation  (that  is,  the  temperature  at  which  the 
amorphous  compound  changes  into  the  crystalline  form).  E.  G. 
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Rate  of  Reaction  in  Fused  Silicates.  Cornelio  Doeltek 
(Zeit.  Elektrochem.,  1906,  12,  413 — 414). — The  more  complex  silicates 
are  usually  very  viscous  when  fused  and  their  rate  of  crystallisation  is 
extremely  small.  Decomposition  into  simpler  constituents  usually 
accompanies  fusion,  and  owing  to  the  small  rate  of  crystallisation  the 
original  compound  does  not  separate  from  the  melt,  the  simpler 
compounds  crystallising  more  rapidly.  Garnet,  for  example,  decomposes 
into  the  compounds  Ca2Si04  and  CaAl2Si2Og,  which  crystallise  out 
instead  of  the  original  garnet.  Many  other  apparently  anomalous 
phenomena  in  fused  silicates  are  explicable  by  the  small  rate  of 
reaction.  T.  E. 

Production  of  Alkali  Nitrites.  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.R.-P.  168272). — When  a  mixture  of  ammonia  and 
air  or  oxygen  is  passed  over  certain  oxides  of  the  heavy  metals  at 
about  650°,  the  ammonia  is  oxidised  exclusively  to  nitrous  acid.  A 
large  excess  of  air  is  required,  the  gaseous  mixture  containing  only 
4 — 5  per  cent,  by  volume  of  ammonia.  When  this  reaction  is  carried 
out  with  ferric  oxide  at  700°,  a  continuous  current  of  nitrous  gas 
is  produced,  which  may  be  absorbed  by  aqueous  sodium  hydroxide  or 
carbonate.  G.  T.  M. 

Sulphides  of  Rubidium  and  Caesium.  Wilhelm  Biltz  and 
Ernst  Wilke-Dorfurt  (Zeit.  anorg.  Chevi.,  1906,  50,  67 — 81. 
Compare  Abstr.,  1905,  ii,  162  ;  this  vol.,  ii,  283). — In  former  papers  it 
has  been  shown  that  the  sulphides  of  rubidium  and  caesium  may  be 
represented  by  the  general  formula  M2SH,  where  n  denotes  the  whole 
numbers  from  1  to  6,  and  the  mono-,  tetra-,  and  penta-sulphides  have 
been  isolated.  In  the  present  paper,  the  isolation  of  the  di-  and 
tri-sulphides  is  described,  and  au  account  is  given  of  their  properties. 

When  the  pentasulphides  are  heated  in  a  current  of  hydrogen, 
the  rate  of  evolution  of  sulphur  becomes  very  slow  at  points 
corresponding  with  the  composition  of  the  disulphides,  but  the  results 
are  somewhat  complicated  by  the  volatility  of  the  latter  compounds 
themselves.  On  solution  and  recrystallisation  of  the  residues, 
however,  the  pure  disulphides  are  obtained. 

Rubidium  disulphide,  Rb2S2,H20,  occurs  in  lustrous,  colourless 
crystals,  which  dissolve  to  a  colourless  solution  in  water  and  become 
dark  red  on  heating.  Caesium  disulphide,  Cs2S2,H20,  l’esembles  in  all 
respects  the  corresponding  rubidium  salt.  The  anhydrous  sulphides 
are  dark  red. 

When,  on  the  other  hand,  the  pentasulphides  are  heated  in  a  current 
of  nitrogen,  the  rate  of  evolution  of  sulphur  diminishes  at  points 
corresponding  with  the  composition  of  the  trisulphides,  and  on 
dissolving  the  residues  and  recrystallising,  the  latter  compounds 
are  obtained  in  a  pure  state. 

Rubidium  trisulphide ,  Rb2S3,H20,  forms  yellow,  lustrous  leaflets  • 
the  corresponding  c cesium  compound,  Cs283,H„0,  also  occurs  in 
yellow  leaflets.  The  latter  compound  was  also  obtained  in  the 
anhydrous  form  in  red  leaflets. 

The  rubidium  sulphides  are  much  less  hygroscopic  than  those  of 
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csesium.  Further,  caesium  disulphide  is  more  volatile  than  the 
corresponding  rubidium  salt. 

The  paper  concludes  with  a  summary  of  the  methods  of  preparation 
and  properties  of  all  the  sulphides  referred  to  in  the  three  papers. 

G.  S. 

Rate  of  Autoracemisation  of  Optically  Active  Ammonium 
Salts.  Hans  Goldschmidt  (Zeit.  Klektrochem.,  1906,  12,  416 — 418). 
— In  the  reversible  conversion  of  an  active  substance  into  its  optically 
opposite  modification,  the  velocity  constants  of  the  two  reactions 
are  equal,  hence  the  equation  dxjdt  —  Ic(a  -  x)  -  lex  becomes 
dx/dt  =  lc(a  -  2ce).  The  rotatory  power  of  the  solution  is,  however,  a 
measure  of  a  -  2cc,  because  each  dextrorotatory  molecule  which  disappears 
gives  rise  to  a  lmvorotatory  molecule.  Hence  the  conclusion  drawn 
by  Wedekind  (this  vol.,  i,  419)  is  correct  apart  from  any  hypothesis  as 
to  the  mechanism  of  the  change.  It  is  also  shown  that  when  no 
racemic  compound  is  formed  the  free  energy  of  the  change  of  any 
optically  active  substance  into  the  racemic  modification  is  27f7'log2 
per  molecule  and  that  the  partial  vapour  pressure  of  each  constituent 
in  the  racemic  mixture  is  one-half  its  vapour  pressure  in  the  free 
state.  Hence  it  is  impossible  to  separate  such  a  mixture  by  processes 
such  as  freezing  or  evaporation.  The  possibility  of  such  a  separation 
would  indicate  the  presence  of  a  racemic  compound.  T.  E. 

Higher  Forms  of  Combination  of  Silver.  G.  A.  Barbieri 
(Atti  11.  Accad.  Lmcei,  19o6,  [v],  15,  i,  500  — 504).-— According  to 
several  observers,  electrolysis  of  a  neutral  solution  of  silver  nitrate 
leads  to  the  deposition  on  the  anode  of  a  peroxide  of  silver  which 
contains  a  higher  proportion  of  oxygen  than  Ag,202,  and  which 
gradually  decomposes  into  the  latter  and  oxygen  at  the  ordinary 
temperature. 

The  position  of  silver  in  the  periodic  system  of  the  elements 
between  copper  and  gold  would  render  possible  the  existence  of  a 
compound  of  the  formula  Ag203,  which  would  be  intermediate  in 
stability  between  the  corresponding  copper  and  gold  compounds. 

On  mixing  a  concentrated  nitric  acid  solution  of  this  superoxide 
with  aqueous  potassium  permanganate,  the  solution  acquires  a  reddish- 
brown  colour,  which,  on  the  gradual  addition  of  dilute  hydrogen 
peroxide  solution,  changes  to  the  characteristic  violet  colour  of 
permanganate.  Cerous  salts  are  immediately  reduced  in  the  cold  by  a 
nitric  acid  solution  of  the  superoxide,  which  is,  however,  not  reduced 
by  lead  or  manganese  dioxide. 

The  superoxide  is  hence,  according  to  Piccini’s  rule,  not  a  true 
peroxide,  but  a  higher  oxide  of  silver.  In  its  behaviour  towards 
hydrogen  peroxide  and  cerous  salts,  and  also  in  possessing  metallic 
conductivity,  it  exhibits  a  close  analogy  with  lead  dioxide. 

On  electrolysing  a  cold  saturated  solution  of  potassium  hydrogen 
carbonate,  using  silver  electrodes,  the  anode  becomes  at  first  covered 
with  a  layer  of  black  oxide,  and  this,  gradually  passing  into  solution, 
gives  to  the  anodic  liquid  a  reddish-brown  colour.  This  colour 
disappears  slowly  if  the  current  is  stopped  or  instantaneously  on 
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addition  of  ammonia,  hydrogen  peroxide,  or  a  reducing  agent  such  as 
a  salt  of  hydrazine  or  hydroxylamine.  A  solution  with  the  same 
colour  and  other  properties  as  the  above  may  be  more  readily  obtained 
by  heating  a  solution  of  silver  carbonate  in  potassium  hydrogen 
carbonate  with  potassium  persulphate.  A  more  stable  solution,  which 
can  be  kept  for  several  weeks  in  the  dark,  may  be  prepared  from 
sodium  pyrophosphate,  silver  nitrate,  and  potassium  persulphate. 

In  these  reddish-brown  solutions,  the  silver  exists  in  a  highly 
oxidised  condition  and  is  capable  of  oxidising  ferrous  or  cobaltous 
salts.  T.  H.  P. 

Estimation  of  the  Atomic  Weight  of  Copper.  Ernst  Mur- 
mann  (Monatsh. ,  1906,  27,  351 — 361.  Compare  Abstr.,  1897,  ii,  346). — 
The  author  has  determined  the  atomic  weight  of  copper  by  alternate 
reduction  and  oxidation  of  the  pure  copper  previously  described  ( loc . 
cit.).  As  a  porcelain  crucible  alters  in  weight  on  prolonged  heating 
over  a  Bunsen  flame,  the  copper  was  heated  in  a  double  crucible.  The 
variations  in  the  results  obtained,  63513 —  64753  (0  =  16),  are 
consequent  probably  on  the  absorption  of  air  by  the  porous  reduced 
copper.  The  author  discusses  the  results  and  deduces  the  most  probable 
value  for  the  atomic  weight  of  copper  as  6353  +  0  03.  G.  Y. 

Effect  of  Certain  Elements  on  the  Structure  and  Properties 
of  Copper.  Arthur  H.  Hiorns  (/.  Soo.  Chem.  Ind.,  1906,  25, 
616 — 624). — For  details  of  the  results  obtained,  the  original  paper 
should  be  consulted,  but  the  main  conclusions  arrived  at  are  that  the 
malleability  of  copper  is  scarcely  affected  by  the  addition  of  small 
quantities  of  phosphorus,  is  slightly  diminished  by  arsenic,  and  still 
more  so  by  antimony.  Lead  renders  copper  imperfectly  malleable, 
whilst  bismuth  makes  it  quite  unworkable.  Arsenic  or  antimony 
added  to  copper  containing  lead  or  bismuth  diminishes  the  brittleness 
caused  by  the  lead  or  bismuth.  P.  H. 

Action  of  Iodine  on  Mercurous  and  Mercuric  Sulphates. 

Kamillo  Brueckner  (Monatsh.,  1906,27,  341 — 349). — When  powdered 
together  and  carefully  heated  over  a  free  flame  in  the  proportion 
6Hg20  : 12I2,  mercurous  oxide  and  iodine  form  mercuric  iodide  and 
iodate,  which  can  be  separated  by  means  of  absolute  alcohol ;  the 
reaction  takes  place  slowly  at  the  ordinary  temperature  in  presence  of 
water,  more  quickly  on  boiling  with  water,  but  only  extremely  slowly 
in  presence  of  alcohol.  The  same  products  are  formed  by  the  inter¬ 
action  of  mercuric  oxide  and  iodine  (6HgO  :  6I2)  when  heated,  or  in 
water  at  the  ordinary  temperature  ;  the  reaction  takes  place  only 
slowly  in  alcoholic  solution,  aldehyde  being  formed. 

The  interaction  of  anhydrous  mercurous  sulphate  and  iodine  at  high 
temperatures  leads  to  the  formation  of  mercuric  iodide,  mercuric 
sulphate,  and  free  sulphuric  acid.  In  water,  the  products  of  the  reaction 
are  mercuric  iodide  and  iodate  and  sulphuric  acid  ;  if  alcohol  is  present, 
it  is  oxidised  partially  to  aldehyde. 

When  heated,  mercuric  sulphate  and  iodine  interact  only  to  a  small 
extent,  which  is  dependent  probably  on  the  decomposition  of  the 
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sulphate,  but  in  presence  of  water  they  yield  products  varying  with 
the  order  and  proportion  of  mixing.  The  yellow  basic  sulphate  formed 
by  adding  a  small  amount  of  water  to  mercuric  sulphate  reacts  with 
iodine  slowly,  forming  a  white  mass ;  this  is  decomposed  by  excess  of 
water  in  a  complicated  manner.  A  similar  "white  substance  is  formed 
by  grinding  mercuric  sulphate  with  mercuric  iodide  or  with  iodine  and 
a  small  amount  of  water  (compare  Ditte,  Abstr.,  1905,  ii,  391).  If 
mercuric  sulphate  and  iodine  are  ground  together  and  much  water 
added,  the  product  contains  mercuric  iodide  and  iodate.  In  presence  of 
alcohol,  mercuric  sulphate  and  iodine  form  mercuric  iodide  and  iodate 
and  sulphur  trioxide,  the  alcohol  being  oxidised  to  aldehyde.  G.  Y. 

Preparation  of  a  Basic  Aluminium  Sulphate.  Peter  Spence 
&  Co.  (D.R.-P.  167419). — A  crystalline  basic  aluminium  sulphate, 
A1.203  2S03,  may  be  prepared  by  heating  an  excess  of  alumina  with 
sulphuric  acid,  sp.  gr.  1*475,  in  an  autoclave,  and  treating  the  solution 
with  a  sufficient  amount  of  calcium  carbonate  or  hydroxide  to  increase 
the  basicity  of  the  sulphate  to  about  20  to  28  per  cent,  calculated  on 
the  amount  of  alumina  required  to  form  the  normal  sulphate.  The 
clear  solution  after  this  treatment  is  evaporated  under  reduced 
pressure  until  the  crystals  of  the  basic  sulphate  begin  to  separate. 

G.  T.  M. 

Chemistry  of  Iron.  Hanns  von  Juptner  ( Ber .,  1906,  39, 
2376 — 2402). — A  lecture  delivered  before  the  German  Chemical 
Society.  G.  Y. 

Silicon  Compounds  of  Iron.  Formation  of  Silicides  in  the 
Electric  Furnace.  B.  L.  Vanzetti  ( Gazzetta ,  1906,  30,  i, 
498 — 513). — In  the  interior  of  the  silicious  mass  obtained  from  an 
electric  furnace  in  which  coke,  sand,  and  lime  were  heated  together  at 
a  temperature  of  about  30t>0°,  the  author  found  metallic  buttons  having 
the  sp.  gr.  5*76 — 6  29,  a  hardness  of  about  7  on  Mohr’s  scale,  and  the 
composition  FeSi.  The  chemical  characters  of  the  substance  point  to 
its  being  a  chemical  individual,  as  also  does  the  absence  of  magnetic 
properties.  The  iron,  which  occurs  to  the  extent  of  3  ]5er  cent,  of 
ferric  oxide  in  the  coke,  doubtless  combines  firstly  with  carbon,  the 
latter  being  subsequently  displaced  by  silicon  formed  by  reduction  of 
the  silica  present. 

Similar  experiments  at  a  higher  temperature  than  3000°  yielded 
masses  varying  in  appearance  and  sp.  gr.  (3*96 — 5*54)  and  more 
readily  acted  on  by  reagents  than  FeSi.  One  of  the  buttons  had  a 
sp.  gr.  approximately  equal  to  that  of  FeSi2,  but  its  composition  did 
not  correspond  with  this  formula.  T.  H.  P. 

Go-ordination-isomerism  and  Polymerism  among  the 
Chromium  Salts.  Paul  Pfeiffer  ( Annalen ,  1906,  346,  28 — 81. 
Compare  Abstr.,  1905,  i,  33,  and  this  vol.,  i,  71). —  By  co-ordination- 
isomerism  is  understood  the  isomerism  which  arises  from  the  union  of 
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complex  ions.  In  the  first  case,  the  negative  radicle  of  such  a  pair  of 
isomeric  salts  is  combined  with  one  of  the  so-called  “  central-atoms  ” 
in  one  isomeride,  whilst  in  the  other,  another  atom  has  become  the 
“central-atom,”  a  change  in  valency  at  the  same  time  taking  place, 
thus:  [Pt."(NH3)4],Ptn'C](}  is  isomeric  with  [PtnCl2(NH3)4],Pt"Cl4. 
In  the  second  case,  which  is  the  more  common,  the  groups  of  the 
complex  ions  mutually  replace  one  another,  thus  : 

[Co(NH3)(i][Co(N02)(i] 

and  [Co(NH3),(N02)2][Co(N02),(NH3)2]  or  [Cu(NH3)1][PtCl4]  and 
[CuCl4j[Pt(NH3)4],  The  replacement  of  one  group  by  the  other 
in  the  complex  ions  of  the  co-ordination-isomerides  brings  about  a 
change  of  valency  in  the  ion,  the  valency  finally  becoming  nil  ;  thus  : 
[Co(NH3)3]nl[C0(N02)3]I,r ;  [Co(NH3)5(NO,)  ]‘'[Co(NH3)(N02)5]“  ; 

[Co(NH3)4(S02),]'[Co(NH3)2(N02)J>; 
and  [Co(NH3)3(NOo)3]0[Co(NH3)3(N02)3]°.  The  molecular  formula  of 
the  last  compound  is  only  half  that  given  ;  the  other  compounds  are 
polymerides. 

Co-ordination-isomerism  is  well  shown  among  the  oxalo-cobalt  and 
-chromium  salts,  which  have  an  analogous  constitution  to  the  salts 
[Cr  en3][Cr(C204)3]  (greyish-green)  and  [Cr  en2(C.204)][Cr  en(C204)]  (red) 
(en  =  ethylenediamine)  ( loc .  cit.),  the  group  NH3  taking  the  place  of 
the  group  en.  Thus  the  salt  [Cr(NH3)0][Cr(C2O4)3]  is  green  and 
yields  with  hydrogen  bromide  a  hexamminechromium  bromide,  whilst 
the  salt  [Cr(NH3)4(C204)][Cr(NH3)2(C204)2],3H20  is  red  and  gives 
with  nitric  acid  the  nitrate,  [Cr(NHs)4(C204)],N03.  These  compounds 
are  related  to  the  chromium-cobalt  salts,  CrCo(C204)3,6a  (a  =  co- 
ordinative  univalent  groups),  for  example :  [Cr  en3][Cr(C204)3]  ; 
[Cr  en2(C204)][Co  en(C204)2]  ;  [Cr  en(C204)2][Co  en2(C204)] ; 

[Cr2(Ca04)3][Co  eng]. 

In  the  order  just  given,  the  colour  of  these  salts  passes  from  green 
through  red  to  brown.  Their  constitution  was  arrived  at  by 
decomposition  with  hydrobromic  acid.  In  no  case  was  a  transforma¬ 
tion  of  one  isomeride  into  another  observed.  Analogous  salts  in 
which  ammonia  or  propylenediamine  takes  the  place  of  ethylene¬ 
diamine  have  been  prepared.  It  is  noted  that  the  colour  of  the  salts 
[Cr(N  H3)6][Cr(C204)3]  and  [Cr  en3][Cr(C204)3]  is  affected  by  the  nature 
of  the  illumination ;  in  daylight  they  are  green  or  greyish-green,  but 
in  electric  light  appear  brown. 

The  corresponding  chromium-cobalt  cyano-salts,  originally  prepared 
by  Jorgensen  and  Braun,  have  been  investigated,  and  their  constitution 
fixed  by  means  of  their  reaction  with  silver  nitrate. 

In  the  case  of  the  thiocyano-compounds,  two  stereoisomeric  salts 
have  been  observed,  together  with  a  third  which  appears  to  be  poly¬ 
meric.  They  are  flesh-coloured,  insoluble  powders,  and  react  character¬ 
istically  with  chlorine,  their  constitution  being  thus  determined.  They 
are  formed  in  the  following  reactions:  [Cr  en3]Cl3  +  [Cr(SCN)6]K3  = 
3KC1  +  [Cr  en3][Cr(SCN)6]  =  Cr2  en6(SCN)„ ;  3[Cr  en2(SCN)2]Cl  + 
[Cr(SCN)6]K3  =  3KC1  +  [Cr  en2(8CN)2]3[Cr(SCN)6]  =Cr4  en6(SCN)12,  a 
cis-  or  trans-compound. 

A  number  of  triethylenediamine-  and  tripropylenediamine-cobalt 
salts  were  prepared  from  chloropentamminecobalc  chlox-ide  and  ethylene- 
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or  propylene-diamine  monohydrate,  ammonia  being  evolved  and  a  yellow 
base  formed,  from  which  the  salts  can  be  obtained. 

The  following  hitherto  unknown  salts  have  been  prepared  : 

[With  S.  Basci.] — Chromiumhexammine  chromotrioxalate, 

[Cr(  N  H3)6][O(C20,)3],3Hs0, 

crystallises  in  dark  green  leaflets  ;  chromiumoxalotetrammine  diammine- 
chromodioxcilate,  [Cr(NH3)4(C204)][Cr(NH3)2(C204)2],3H20,  in  orange- 
red  scales ;  chromiumhexammine  cobaltotrioxalate, 
[Cr(NHa)6l[Co(C204),],3H20, 
in  green  leaflets  j  cobalthexammine  chromotrioxalate, 

[C°(NHa)JCr(C204),],3H20, 

in  brown  leaflets  ;  and  cobalthexammine  cobaltotrioxalate , 

.  ICo(NHs)J[Co(C204)s],3H20, 

is  a  green,  crystalline  powder. 

[With  A.  Trieschmann.] — Chromiumtriethylenediamine  cobaltotri¬ 
oxalate,  [Cr  en3][Co(C204)3],  is  a  grass-green  precipitate  ;  cobalt-tri- 
ethylenediamine  chromotrioxalate ,  [Co  en3][Cr(C204)3].6H00,  a  brown, 
crystalline  precipitate  ;  cobaltoxalodiethylenediamine  chromoethylenedi- 
aminedioxalate,  [Co  en2(C204)][Cr  en(C004)2],2H00,  a  red,  crystalline 
precipitate,  and  cobalt-triethylenediamine  chromotrioxalate, 

[Co  on3][Cr(C204)3],a;H20, 

a  grass-green,  crystalline  precipitate. 

[With  Til.  Gassmann.] — Cobalt-triethylenediamine  bromide , 

(Co  en3)Br3,3H20, 

crystallises  in  yellow  needles,  the  iodide  (with  H20)forms  yellowcrystals, 
and  the  thiocyanate,  which  is  anhydrous,  dark  yellow  crystals.  Cobalt- 
tripropylenediamine  chloride,  (Co  pn3)Cl3,H20,  is  a  yellow,  crystalline 
powder,  whilst  the  bromide  and  iodide  (with  H20)  form  yellow  needles  ; 
the  anhydrous  thiocyanate  is  a  pale  yellow  precipitate,  and  the  nitrate 
crystallises  in  yellow  needles.  Cobalt- tripropylenediamine  cobaltiliexa- 
cyanide,  (Co  pn3)[Co(CM  )6],2H20,  crystallises  in  yellow  needles,  and 
the  corresponding  ferricyanide ,  (Co  pn3)[Fe(CN)6],3H20,  reddish-yellow 
needles.  Cobalt-tripropylenecliamine  chromotrioxalate, 

(Co  pn3)[Cr(C204)3],xH20, 

is  a  chocolate-coloured,  crystalline  precipitate,  whilst  the  isomeric 
chromium  cobaltitrioxalate,  (Cr  png)[Co(C204)3],£cH20,  is  a  green  powder. 

[With  M.  Haimann.] — Chromiumhexammine  cobaltihexacyanide, 
[Cr(NH3)6][Co(CN)fi],  crystallises  in  yellow  needles,  and  che  isomeric 
cobalthexammine  chromihexacyanide,  [Co(NH3)6][Cr(CN/6],  in  needles 
Chromium  triethylenediamine  cobaltihexacyanide, 

(Cr  en3)[Co(CN)6],2H20, 

crystallises  in  yellow  leaflets,  and  cobalt  triethylenediamine  chromihexa¬ 
cyanide,  (Co  en3)[Cr(CN)6],2H20,  in  dark  yellow  needles.  Chromium- 
tripropylenediamine  cobaltihexacyanide,  (Cr  pn3)[Co(CN6)],a;H20,  is  a 
powder,  whilst  the  isomeric  cobalt-tripropylenediamine  chromihexa¬ 
cyanide  crystallises  with  3H20.  Chromiumtriethylenediamine  chromi- 
hexathiocyanate,  (Cr  en3)[Cr(SCN)6],  is  a  flesh-coloured  precipitate. 
Chromi umdithiocyanodiethy lenediamine  chromi hexathiocyanate, 

.  [Cr  en2(SCN)2]3[Cr(SCN)6], 

exists  in  two  isomeric  modifications,  a  cis-  and  a  trans  form. 

K.  J.  P.  0. 


INORGANIC  CHEMISTRY. 


617 


Attempt  to  prove  the  Existence  of  Chromic  Acids  by  means 
of  the  Electrical  Conductivity.  Tullio  Costa  ( Gazzetta ,  1906,36,  i, 
535 — 540). — Ebullioscopic  measurements  of  chromic  acid  in  aqueous 
solution  show  that  solutions  not  too  concentrated  when  heated  at  100° 
contain  the  acid  H.2Cr207  and  not  H.,Cr04.  This  result  confirms  that 
arrived  at  by  cryoscopic  measurements  (Ostwald,  Abstr.,  1888,  1009). 

Further,  a  solution  of  chromic  acid  prepared  by  Moissan’s  method 
(Abstr.,  1884,  1267)  has  the  same  electrical  conductivity  when  cooled 
to  0°  either  directly  or  after  heating  to  100°,  so  that,  even  by  the  latter 
treatment,  no  H2Cr04  is  formed  in  solution.  T.  H.  P. 

Chromic  Acid  as  an  Oxidising  Agent.  I.  Karl  Seubert  and 
J.  Carstens  ( Zeit .  anorg.  Chem.,  1906,  50,  53 — 66). — The  majority  of 
the  experiments  were  made  with  very  dilute  solutions  of  chromic  acid, 
potassium  iodide,  and  hydrochloric  acid,  the  iodine  set  free  after  a 
definite  interval,  usually  ten  minutes,  being  titrated  in  the  usual  way. 
By  using  Ostwald’s  “  isolation  ”  method  (the  other  substances  being 
used  in  considerable  excess)  it  is  shown  in  three  series  of  experiments 
that  the  reaction  velocity  is  proportional  to  the  concentrations  of 
chromic  acid,  iodine  ion,  and  hydrogen  ion  respectively,  so  that  the 
reaction  is  termolecular. 

In  attempting  to  formulate  the  mechanism  of  the  reaction,  consider¬ 
able  uncertainty  arises  from  the  fact  that  the  constitution  of  solutions 
of  chromic  acid  is  not  thoroughly  understood.  According  to  Abegg 
and  Cox  (Abstr.,  1904,  ii,  662),  Cr207"  and  Cr04"  ions  are  preseut,  as 
well  as  undissociated  Cr03  molecules.  On  this  basis  it  is  suggested  that 
the  time  reaction  may  be  that  represented  by  the  equation 
Cr03  +  H’ + 1' =  CrO^I'OH,  followed  by  a  rapid  reaction  in  which  the 
latter  compound  enters  into  double  decomposition  with  hydriodic  acid 
to  produce  iodine,  water,  and  a  chromic  salt.  Alternative  schemes, 
which  are  also  in  accord  with  the  experimental  facts,  are  suggested. 

G.  S. 

Electrolytic  Preparation  of  Vanadous  Salts  and  Properties 
of  Vanadous  and  Vanadic  Salts.  Luigi  Marino  (Zeit.  anorg.  Chem., 
1906,  50,  49 — 52.  Compare  Piccini  and  Marino,  Abstr.,  1902,  ii, 
663). — In  a  recent  paper,  Rutter  (this  vol.,  ii,  366)  has  recom¬ 
mended  a  mercury  cathode  for  the  reduction  of  vanadic  acid  to 
vanadous  salts  instead  of  the  platinum  cathode  employed  by  the  author, 
but  the  latter  now  points  out  that  in  sulphuric  acid  solution  under 
suitable  conditions  the  reduction  proceeds  rapidly  at  a  platinum  cathode 
and  the  yield  is  very  good.  The  results  are  not  so  favourable  in 
hydrogen  chloride  or  in  neutral  solution,  owing,  in  the  latter  case,  to 
formation  of  oxy-salts.  Rutter  recommends  the  reducing  action  on 
silver  sulphate  solution  as  a  test  for  vanadous  salts,  but  it  is  now 
shown  that  this  test  is  not  conclusive,  as  vanadic  salts  also  give  a 
precipitate  with  silver  sulphate,  being  transformed  to  quinquevalent 
vanadium.  The  copper  test  already  recommended  by  the  author  is  not 
open  to  this  objection,  and  possesses  the  additional  advantage  of  being 
practically  quantitative.  Further,  the  copper  test  is  only  slightly  less 
sensitive  than  the  silver  test.  G.  S. 
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Action  of  Hydrogen  Peroxide  on  Bismuth  Salts.  L.  Moser 
(Zeit.  anorg.  Chem .,  1906,  50,  33 — 37). — Whea  a  solution  of  bismuth 
nitrate,  acidified  with  nitric  acid,  is  added  slowly  to  a  3  per  cent,  solu¬ 
tion  of  hydrogen  peroxide  mixed  with  a  large  volume  of  strong  solution 
of  ammonia,  the  dark  yellow  precipitate  which  is  at  first  produced  soon 
becomes  a  paler  yellow  and  oxygen  is  evolved  rapidly.  The  washed 
and  dried  precipitate  has  the  approximate  composition  BiOOH,  and  a 
small  quantity  of  basic  nitrate  is  also  present,  but  no  higher  oxide  of 
bismuth.  The  author  considers  that  the  peroxide  first  produced,  per¬ 
haps  Bi204,  is  completely  decomposed  by  interaction  with  hydrogen 
peroxide  according  to  the  equation  Bi204  +  H20o  =  Bi,03  +  H20  4-  02. 

' .  G.  S. 

History  of  Colloidal  Gold.  Ludwig  Vanino  (J.  pr.  Chem.,  1906, 
[ii],  73,  575 — 576.  Compare  Yanino  and  Hartl,  this  vol.,  ii,  367). — 
The  author  draws  attention  to  descriptions  of  colloidal  gold  occurring 
in  early  chemical  literature,  and  to  its  supposed  medicinal  effects. 

G.  Y. 

Preparation  of  Hydroxyloplatidiammine  Sulphate.  Nazareno 
Tarugi  ( Gazzettci ,  1906,  36,  i,  364 — 366). — A  quantitative  yield  of 
hydroxyloplatidiammine  sulphate  may  be  easily  obtained  as  follows. 
Excess  of  a  strongly  ammoniacal  solution  of  ammonium  persulphate  is 
added  to  aqueous  platinic  chloride  aud  the  liquid  heated,  when  the 
yellow,  crystalline  precipitate  formed  in  the  cold  re-dissolves.  When 
maintained  for  some  time  at  near  its  boiling  point,  the  solution  deposits 
the  hydroxyloplatidiammine  sulphate  as  a  white,  flocculent  precipitate, 
which  only  requires  filtering,  washing  until  neutral  and  free  from 
chloride,  and  drying.  T.  H.  P. 
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Mineralogical  Chemistry. 


Crystals  of  Sulphur  from  the  Deposits  of  Miera  and  Valea- 
Sarei  (Roumania).  Th.  Nicolau  {Ann.  Sci.  Univ.  Jassy ,  1906,  4, 
72 — 74). — The  angles  of  a  number  of  octahedral  crystals  from  the 
districts  indicated  in  the  title  have  been  measured,  and  the  results  are 
given  in  tabular  form.  G.  S. 

Gases  present  in  Rock-salt  and  in  the  Mud  Volcanoes  of 
Roumania.  N.  Costachescu  (Ann.  Sci  Univ.  Jassy ,  1906,  4, 
3 — 59). — The  gases  occluded  in  the  rock-salt  deposits  and  those 
escaping  from  mud  volcanoes  in  many  different  districts  of  Roumania 
have  been  examined.  To  obtain  the  gases  from  rock-salt  without 
access  of  air  blocks  of  the  material  are  dissolved  in  boiling  air  free 
water  and  the  evolved  gas  collected  over  mercury.  A  method  of 
obtaining  the  gaa  by  grinding  the  rock-salt  under  mercury  is  also 
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described.  As  regards  the  gases  from  salt,  the  analytical  results  show 
that  there  are  great  differences  both  in  the  mode  of  distribution  and 
in  the  composition  of  the  gas,  and  that  there  is  no  relation  between  the 
quantity  of  gas  and  the  foreign  matter  in  the  salt.  As  regards  com¬ 
position,  the  gases  may  be  roughly  divided  into  two  classes  :  (a)  those 
containing  5 — 30  per  cent,  of  nitrogen  and  a  large  quantity  of  methane  ; 

( b )  those  which  are  largely  composed  of  nitrogen,  some  containing  as 
much  as  92  per  cent.  A  typical  example  of  the  first  class  had  the 
following  composition  :  methane  82,  ethane  9 '8,  olefines  1*26  per  cent., 
and  small  amounts  of  oxygen  and  nitrogen.  A  mixture  belonging  to 
the  second  class  contained  methane  0‘8,  ethane  1*55,  oxygen  7'5,  and 
nitrogen  90  per  cent.  The  gases  are  practically  free  from  carbon 
dioxide  ;  there  is  no  petroleum  or  higher  members  of  the  olefine  series  ; 
and  there  is  no  constant  relation  between  the  amounts  of  nitrogen  and 
oxygen.  The  nitrogen  is  free  from  argon. 

The  gases  from  mud  volcanoes  are  of  corresponding  composition,  and 
probably  of  similar  origin,  to  the  mixtures  occluded  in  rock-salt,  the 
only  important  difference  being  that  the  former  contain  considerably 
more  carbon  dioxide. 

The  question  as  to  the  origin  of  the  gases  is  discussed,  and  reasons 
are  given  for  supposing  that  they  arise  from  the  slow  decay  of 
marine  fauna  brought  into  the  lagoons  where  the  salt  has  deposited. 
It  is  considered  that  the  variations  in  composition  arise  from  fluctua¬ 
tions  in  the  amount  of  the  marine  organisms. 

The  results  obtained  by  other  observers  who  have  investigated 
natural  gases  are  fully  discussed  and  a  bibliography  is  added.  G.  S. 

Formation  of  Oceanic  Salt  Deposits.  XLVIII.  Limit  ot 
Existence  and  Decomposition  of  Boronatrocalcite ;  Trical¬ 
cium  Pentaborate  and  the  Artificial  Production  of  Pander- 
mite.  Jacobus  H.  van’t  Hoff  ( Sitzungsber .  K.  Ahad.  Wiss.  Berlin, 
1906,  566 — 574.  Compare  this  vol.,  ii,  456). — Boronatrocalcite 
does  not  exist  at  83°,  the  higher  limit  of  temperature  at  which  a 
detailed  examination  of  the  formation  of  the  salt  deposits  has  been 
carried  out.  It  breaks  up  at  a  lower  temperature,  according  to  the 
equation  2NaCaB509,8H20  =  Na2B407,5H20  +  Ca2B60n,7H20  +  4H20. 
Tne  exact  temperature  at  which  this  takes  place  has  not  been 
determined,  for  another  calcium  borate  (tricalciumpentaborate, 

Ca3B10O18,9H2O) 

is  formed  and  lowers  the  temperature  at  which  this  transformation 
proceeds.  The  transition  temperature  in  presence  of  the  tricalcium 
pentaborate  is  below  85°,  and  since  the  presence  of  sodium  chloride 
lowers  such  temperatures  on  the  average  to  the  extent  of  20°,  boro¬ 
natrocalcite  cannot  exist  above  65°,  a  conclusion  which  is  supported 
by  direct  experiment  with  a  dilatometer.  The  reverse  formation  of 
boronatrocalcite  can  be  observed  if  the  reacting  mixture  is  well 
stirred.  The  conditions  of  existence  of  natroborocalcite  at  25°  are 
shown  by  means  of  a  diagram.  When  heated  to  the  boiling  point  with  a 
solution  saturated  with  regard  to  sodium  and  potassium  chloride,  boro¬ 
natrocalcite  decomposes  with  formation  of  pandermite, 
Ca8B20O88,l5H2O 
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The  product,  which,  after  remaining  in  contact  with  the  solution  for  a 
few  days,  forms  well-developed  crystals,  corresponds  very  closely 
with  the  formula  given.  H.  M.  D. 

Crystalline  Form  and  Deformation  of  Bischofite  and  Related 
Chlorides  of  Cobalt  and  Nickel.  Otto  Mugge  ( Jahrb .  Min.,  1906, 
i,  91 — 112). — Natural  crystals  of  bischofite,  MgCl2,61I90,  have  not 
previously  been  measured  :  crystals  from  Vienenburg,  in  Hanover,  are 
monoclinic  :  b  :  c  =  1  '3872  :  1  :  0-8543  ;  /?=93°42/],  The  crystals  are 
readily  deformed  by  gliding  along  the  prism  planes  {110}.  The  cor¬ 
responding  cobalt  and  nickel  salts  are  not  isomorphous  with  bis¬ 
chofite  ;  the  crystallographic  constants  are  :  for  CoC12,6H20 
[a:  6  :e=.l*4573: 1:0*9445;  y3  =  57°46'];  for  NiCJ2,6H20  [a:b:c  = 
P4792  : 1  :  0-9468  ;  /3  =  57°58'].  Crystals  of  these  are  also  readily 
deformed,  but  along  different  planes  of  gliding  from  those  of  bischofite. 

L.  J.  S. 

Secondary  Minerals  from  Otavi,  German  S.W.  Africa : 
a  New  Cadmium  Mineral.  Otto  Schneider  ( Centr .  Min.,  1906, 
388 — 389). — A  preliminary  account  is  given  of  several  minerals  from 
the  oxidation-zone  of  the  copper-deposits  of  Otavi  ;  namely,  chessylite 
(massive  and  as  crystals  rich  in  faces),  malachite  (fibrous  aggregates 
and  pseudomorphs  after  chessylite),  aurichalcite,  cerussite  (twinned 
crystals),  pyromorphite,  linarite,  calamine  (ZnC03),  olivenite,  green- 
ockite  (as  a  thin,  lemon-yellow  encrustation  on  malachite),  and  a  new 
mineral  which  is  named  otavite,  after  the  locality.  This  forms  white  to 
red,  crystalline  crusts  lining  cavities  ;  it  has  a  strong  lustre  inclined 
to  metallic-adamantine  in  character.  The  minute  curved  rliombohedra 
have  an  angle  of  about  80°.  Analysis  shows  the  mineral  to  be  a  basic 
cadmium  carbonate  containing  61 '5  per  cent,  of  cadmium. 

L.  J.  S. 


Argentiferous  Lead  Mineral  from  Rosseto,  in  Elba.  Nazareno 
Tarugi  and  A.  Calamai  ( Gazzetta ,  1906,  36,  i,  366 — 369). — On 
analysis,  this  mineral  gave  the  following  results,  expressed  in  parts  per 
1000  : 


CaO,  MgO,  &c. 

Pb.  Si02.  S.  C03  (calc. ).  Fc203.  A g.  Cu.  H20.  and  loss.  Total. 
775  66  6  106  29T51  10'2  1’21  5'889  0'47  5'48  1000 


These  elements  are  probably  combined  as  : 

CaO,  MgO,  &c. 

PbS.  PbC03.  Ag2S.  CuS.  Si02.  Fe203.  H20.  and  loss.  Total. 
779-03  129-47  1-38  7 '37  66’6  10'2  0‘47  5 '48  1000 

T.  H.  P. 


Scheelite  from  Traversella.  Ferruccio  Zambonini  ( Atti  R.  Accad. 
Lincei,  1906,  [v],  15,  i,  558 — 565.  Compare  Colomba,  this  vol.,  ii, 
369). — The  author  describes  the  forms  of  various  scheelite  crystals  from 
Traversella,  and  confirms  the  statement  of  Colomba  ( loc .  cit.)  that  the 
angular  deviations  found  in  natural  scheelite  crystals  are  independent 
of  the  composition. 
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The  best  methods  of  preparing  artiliciai  seheelite  crystals  are  those 
of  Drevermann  and  of  Mace.  The  habit  of  the  crystals  thus  obtained 
depends  greatly  on  the  conditions  under  which  they  are  formed. 

T.  H.  P. 

Minerals  from  the  Granite  of  S.  Pedelino  (Lake  Como).  Emilio 

Repossi  (Atti  R.  Accad.  Lined,  1906,  [v],  15,  i,  505 — 512). — The 
author  describes  the  characters  of  specimens  of  quartz,  calcite,  titanite, 
epidote,  prelmite,  muscovite,  chlorite,  and  laumontite  found  in  the 
granite  of  S.  Pedelino,  in  which  they  occur  only  rarely.  T.  H.  P. 

Vesuvian  Ash  of  April,  1906.  Arrien  Johnsen  ( Centr .  Min.,  1906, 
385 — 387). — The  grey  ash  which  fell  at  Naples  on  April  5,  1906,  con¬ 
tains  leucite,  augite,  plagioclase,  magnetite,  apatite,  pale  brown  glass, 
and  grains  consisting  of  a  compact  aggregate  of  minerals.  These  con¬ 
stituents  were  separated  by  means  of  a  heavy  liquid,  and  the  calculated 
chemical  composition  of  the  ash  corresponds  closely  with  that  of  Vesu¬ 
vian  ash  of  1861,  1872,  and  1882,  and  with  a  leucite-tephrite  lava. 

L.  J.  S. 

Sand  emitted  from  Vesuvius.  A.  Oglialoro  (Rend.  Accad.  Sci. 
Fis.  Mat.  Napoli,  1906,  [iii],  12,  135  — 136). — Sand  emitted  from 
Vesuvius  and  collected  on  April  5th,  8th,  11th,  and  13th,  1906,  was 
found  to  contain  appreciable  proportions  of  arsenic  in  the  form  of  com¬ 
pounds  insoluble  in  ammonia,  but  soluble  in  nitric  acid.  The  acidity, 
which  is  low,  disappears  after  some  time  and  is  probably  due  to  sulphur 
dioxide.  The  aqueous  extract  contains  abundant  quantities  of 
chlorides,  among  which  are  those  of  ammonium  and  sodium,  marked 
quantities  of  sulphates,  especially  that  of  calcium,  small  proportions  of 
potassium  compounds,  and  traces  of  iron  ;  hydrogen  sulphide  and  phos¬ 
phates  are  absent.  Phosphates  occur  copiously  in  the  hydrochloric 
acid  extract,  which  contains  also  small  quantities  of  sulphate. 

T.  IT.  P. 

Volcanic  Rocks  from  Graham’s  Land,  Antarctic.  Ernest 
Gourdon  (Compt.  rend.,  1906,  143,  178 — 1S0^. — Petrographical  de¬ 
scriptions  and  chemical  analyses  are  given  of  trachy-andesites,  labra- 
dorites  and  basalts.  L.  J.  S. 
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Physiological  Chemistry. 


Behaviour  of  an  Animal  respiring  Mixtures  of  Air  and 
5  to  10  per  cent,  of  Carbon  Dioxide.  Nestor  Greiiant  (Compt. 
rend.,  1906,  143,  104 — 106). — Experiments  with  a  dog  showed  that 
air  containing  10  per  cent,  of  carbon  dioxide  was  respired  2'7  times  as 
quickly  as  pure  air.  The  carbon  dioxide  in  the  blood  is  very  slightly 
increased  and  the  oxygen  slightly  diminished  when  the  respired  air 
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contains  5  per  cent,  of  carbon  dioxide  ;  with  10  per  cent,  of  carbon 
dioxide,  the  amount  of  carbon  dioxide  was  more  greatly  increased,  whilst 
the  oxygen  remained  constant.  N.  H.  J.  M. 

Proteids  of  Blood  Serum.  Gustave  Patein  (J.  Pharm.  Chim ., 
1906,  [vi],24,  16 — 21.  Compare  Abstr.,  1899,  ii,  827). — The  proteids 
of  blood  serum  are  divided  into  three  classes  :  (!)  serum  globulin  pre¬ 
cipitated  from  dilute  solution  by  acetic  acid  ;  (2)  serum  globulin,  non- 
precipitable  by  acetic  acid  ;  (3)  serin.  Globulin  1  is  estimated  by  dilut¬ 
ing  50  c.c.  of  serum  with  500  c.c.  of  water,  and  very  carefully  adding 
acetic  acid  until  the  solution  is  distinctly  but  weakly  acid ;  2  and  3 
together  are  estimated  according  to  the  method  already  given  ( loc . 
cit.)  :  the  serin  is  estimated  by  heat  coagulation  after  separating  the 
globulin  2  by  precipitation  with  magnesium  sulphate.  The  propor¬ 
tions  of  the  three  constituents  vary  for  different  sera,  the  sp.  gr.  of 
the  latter  also  varying  within  the  range  1*023  to  1*030.  Blood  serum, 
which  has  had  its  alkalinity  neutralised  by  adding  acetic  acid,  presents 
well-defined  stages  of  coagulation  by  heat,  the  temperatures  of  co¬ 
agulation  corresponding  "with  those  of  the  so-called  euglobulins  and 
pseudo-globulins.  A  serum  having  the  composition  :  globulin  precipi- 
table  by  acetic  acid,  3*80  grams  per  litre  ;  globulin  non-precipitable, 
29  40;  serin,  46*20  grams  pel*  litre,  gave,  on  heating,  4*20  grams 
coagulum  at  56°,  13*0  grams  coagulum  at  64 — 65°,  40*20  grams  at  70°, 
and  22*70  grams  at  75—100°.  W.  A.  D. 

Effect  of  Foods,  both  Rich  and  Poor  in  Fat,  in  Conjunction 
with  Various  Foods,  on  Milk  Secretion.  Gustav  Fingekling 
(Landio.  Versuchs-Stat.,  1906,64,  299 — 412.  Compare  Abstr.,  1905, 
ii,  476). — Replacement  of  food  deficient  in  fat  (barley  meal)  by  one 
containing  more  fat  (rice  meal)  increased  both  the  absolute  and  the 
percentage  amount  of  fat  in  milk.  By  addition  of  fatty  foods,  it  was 
found  possible  to  render  inferior  foods,  such  as  hay  which  had  been 
exposed  to  rain,  equivalent  as  regards  milk  production  to  normal  hay. 

The  experiments  were  made  with  goats.  N.  H.  J.  M. 

Elimination  of  Chloroform  by  the  Urine.  Maurice  Nicloux 
(J.  Pharm.  Chim.,  1906,  [ vi  ],  24,  64 — 65). — Using  the  author’s 
method  of  estimating  small  quantities  of  chloroform  (this  vol.,  ii, 
202),  the  amount  of  chloroform  in  the  urine  of  dogs,  subjected  for 
prolonged  periods  to  the  anaesthetic,  is  found  to  be  extremely  small, 
namely,  from  6  to  8  milligrams  per  100  c.c.  of  urine.  W.  A.  D. 

Physiological  Evidence  as  to  the  Constitution  of  Ammo¬ 
nium  Dye  Bases.  Hermann  Fuehner (Per.,  1906,39,  2437 — 2438). 
— The  typical  action  of  curare  is  exhibited  by  those  methylated 
ammonium  bases  which  do  not  form  pseudo-bases,  but  not  by 
methylated  bases  of  the  di-  and  tri-phenylmethane  groups,  which, 
according  to  Hantzsch,  change  into  pseudo-forms  when  liberated.  An 
exception  to  this  rule  is  formed  by  metbylene-blue.  G.  Y. 
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Composition  of  an  Acetic  Ferment.  E.  Alilaire  ( Covipt . 
rend.,  1906,  143,  176 — 178).— The  ferment,  obtained  from  a  vinegar 
vat,  was  centrifugated,  washed  several  times  with  water,  and  then 
macerated  with  80  per  cent,  alcohol  for  some  hours.  The  dried  sub¬ 
stance  contained  6  9  per  cent,  of  nitrogen  and  5 ‘9  per  cent,  of  ash 
having  the  following  composition  : 

NaOH.  KOH.  CaO.  MgO.  Fe203.  Cu.  H3P04.  SiO,. 

2-87  18-02  10-70  8-00  10-70  1-66  4745  0-60. 

Traces  of  manganese,  sulphur,  and  chlorine  were  also  present.  The 
substance  freed  from  fat  forms  a  jelly  with  boiling  water. 

The  alcoholic  extract  contained  a  phosphoric  fat  readily  soluble  in 
chloroform.  Assuming  all  the  phosphorus  to  be  in  the  form  of 
lecithin,  the  fat  would  contain  50—60  per  cent,  of  this  substance. 

N.  H.  J.  M. 

New  Properties  of  Malt-extract.  Leon  Maquenne  and  EugIjne 
Roux  ( Compt .  rend.,  1906,  142,  1387 — 1392). — The  activity  of  malt- 
extract,  when  prepared  quickly,  increases  with  rest  owing  to  an  auto¬ 
excitation.  The  alkaline  reaction,  termed  the  optimum  from  the  double 
point  of  view  of  the  rate  of  saccharification  and  the  amount  of  maltose 
produced,  is  the  same  for  fresh  malts  and  for  such  as  are  already 
excited  or  weakened.  The  normal  saccharification  of  starch  takes 
place  as  if  the  amylo-pectin  were  only  attacked  by  a  diastase  secreted 
in  the  course  of  the  auto-excitation  of  the  malt.  The  transformation 
of  pure  amylose  into  maltose  is  extremely  rapid,  and  the  residual 
dextrins  of  ordinary  saccharification  seem  to  be  derived  exclusively 
from  the  amylo-pectin  already  liquefied  but  not  yet  saccharified. 

N.  H.  J.  M. 

Transformation  of  Cinnamic  Acid  into  Styrene  by  Moulds. 

Oi.iviero  (J.  Pharm.  China,  1906,  [vi],  24,  62 — 64). — An  aqueous  ex¬ 
tract  of  Aspergillus  niger  or  Penicillium  glaucum,  filtered  through  a 
Chamberland  filter,  rapidly  decomposes  sodium  cinnamate  dissolved  in 
water,  giving  styrene  ;  the  action  is  due  to  an  enzyme  secreted  by  the 
mould,  and  may  be  used  as  a  test  for  the  presence  of  Aspergillus  or 
Penicillium,  the  styrene  being  at  once  recognised  by  its  odour. 

W.  A.  D. 

Pro-invertase  and  Reversibility  of  the  Invertase  in  Mucor. 
Enrico  Pantanelli  (Atti  R.  Accad.  Lined ,  1906,  [v],  15,  i,  587 — 594). 
— The  cells  of  Mucor  stolonifer  and  Mucor  mucedo  contain  a  pro- 
invertase  or  zymogen  of  invertase,  which  is  secreted  as  such  and  is 
then  slowly  transformed  into  active  invertase  in  the  external  liquid. 
This  transformation  is  possibly  due  to  a  slow  oxidation ;  indeed, 
aeration  facilitates  the  change,  although  it  is  accomplished  in  the 
absence  of  free  oxygen.  The  change  of  pro-enzyme  into  enzyme  is 
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catalysed  by  hydrogen  ions,  which  are,  in  fact,  necessary  to  it,  although 
in  minute  quantities ;  the  rate  of  the  change  varies  proportionally 
with  the  affinity  constant  of  the  acid  employed. 

In  a  neutral  or  even  a  faintly  alkaline  medium,  the  active  enzyme 
becomes  destroyed  more  rapidly  than  in  an  acid  medium,  whilst  the 
pro-invertase  keeps  for  a  long  time,  even  in  an  alkaline  medium.  In¬ 
deed,  if  an  alkaline  mash  of  the  mould,  which  is  rapidly  losing  its 
inverting  capacity,  is  faintly  acidified  after  a  few  days,  its  power  to 
invert  is  gradually  restored. 

The  passage  from  the  secreted  pro-invertase  into  invertase  is  similar 
to  that  taking  place  with  intracellular  zymogen,  but  the  optimum 
acidity  for  the  change  is  higher  in  the  former  than  in  the  latter  case. 

In  a  faintly  alkaline  liquid,  invertase  is  capable  of  a  very  con¬ 
siderable  reversionary  action,  the  amount  of  the  reversion  varying 
inversely  with  the  acidity,  and  in  alkaline  media  proportionally  to  the 
concentration  of  hydroxyl  ions,  provided  that  this  does  not  exceed  a 
certain  limit. 

In  one  of  the  author’s  experiments  on  the  action  of  invertase  on  an 
alkaline  solution  of  invert  sugar,  as  much  as  24  per  cent,  of  the 
original  hexose  underwent  reversion  after  being  maintained  at  18’5° 
for  twenty-four  hours.  T.  H.  P. 

Influence  of  the  Absorption  of  Sugars  on  Germination. 

W.  Lubimenko  {Gornpt.  rend.,  1906,  143,  1 30— 133). — When  ferment¬ 
able  sugars  are  absorbed  by  the  higher  plants,  the  latter  induce  alcoholic 
fermentation  of  the  sugars  even  in  presence  of  oxygen.  Higher  plants 
behave,  therefore,  like  yeasts  under  aerobic  conditions. 

K  H.  J.  M. 

Spectroscopic  Study  of  the  Green  Pigments  of  Ripe  Seeds. 
W.  Lubimenko  ( Gompt .  rend.,  1906,  142,  1432 — 1435). — The  green 
pigments  differ  from  chlorophyll,  but  it  is  uncertain  whether  they 
consist  of  chlorophyll  which  has  been  altered  or  whether  they  are 
intermediate  products  of  chlorophyll.  N.  H.  J.  M. 

Possibility  of  accumulating  Arsenic  in  the  Fruits  of  Certain 
Plants.  B.  Gosio  (Atli  Ji.  Acccid.  Lincei,  1906,  [v],  15,  i,  730 — 731). 
— The  author’s  experiments  were  made  with  Cucurbila  pepo,  which 
was  sheltered  from  the  rain  and  watered  first  with  water,  later 
with  a  solution  of  1  part  of  sodium  arsenite  in  100,000  of  water,  and 
finally  with  a  solution  of  1  part  of  the  same  salt  in  10,000  of  water. 
It  is  found  that,  in  these  circumstances,  the  fruit  accumulates  arsenic 
until  it  contains  as  much  as  0  0041  per  cent,  of  this  element. 

T.  H.  P. 

Chemical  Composition  of  Chestnut  Flour,  and  Study  of  Two 
Sugars  contained  therein.  Haffaele  Pauadino  {Rend.  Acccid.  Sci. 
Fis.  Mat.  Napoli,  1906,  [iii],  12,  117 — 123). — The  following  results 
were  obtained  on  analysis  of  Hour  from  the  fruit  of  Castanea  vesca  : 
water,  10  per  cent.;  acidity,  0‘009  percent.,  calculated  as  sulphuric 
acid;  ash,  2 ‘20  per  cent.,  containing  9'44  per  cent,  of  P.205,  besides 
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carbonates,  chlorides,  and  sulphates  ;  the  ethereal  extract  of  the  flour 
contains  3 '84  per  cent,  of  P205 ;  fatty  substances  and  castanosterol, 
2*87  per  cent.  ;  nitrogen,  1  *9 6  per  cent.,  corresponding  with  12*25  per 
cent,  of  proteid  substances;  dextrin,  9*22  per  cent.  ;  cellulose,  4*8  per 
cent. ;  soluble  substances,  29 '30,  and  reducing  sugars  13*10  per  cent. 

Two  sugars  were  detected  :  (1)  one  from  the  alcoholic  extract  of  the 
flour,  melting  at  160°  and  giving  crystals  resembling  those  of  sucrose  ; 
it  reduces  only  after  hydrolysis,  is  not  fermented  by  beer  yeast,  gives 
an  osazone  melting  at  204°,  and  has  a  specific  rotation  corresponding 
with  that  of  sucrose  ;  (2)  the  aqueous  extract  yields  a  reducing,  syrupy, 
dextrorotatory  sugar,  which  is  fermented  by  beer  yeast  and  gives  an 
osazone  melting  at  204°.  T.  H.  P. 

The  Alkaloids  of  Coca.  Anne  W.  K.  de  Jong  ( Rec .  trav.  chim., 
1906,  25,  233 — 237.  Compare  this  vol.,  ii,  315). — The  quantity  of 
alkaloids  in  the  leaves  of  the  coca  plant  decreases  with  the  age  of  the 
leaf  for  plants  of  the  same  age,  being  4*70  per  cent,  of  the  dried 
material  in  the  case  of  the  partially- developed  leaves  near  the  growing 
point,  and  1*22  per  cent,  in  the  fully-developed  leaves  ;  this  diminution 
is  due  to  the  increase  in  the  leaf  and  not  to  any  loss  of  alkaloid,  for  if 
the  quantity  of  alkaloid  in  each  leaf  is  calculated  as  a  percentage  of 
the  mean  weight  of  a  fully-developed  leaf,  the  numbers  thus  obtained 
are  practically  constant.  The  quantity  of  alkaloids  in  leaves  of  the 
same  age  of  different  plants  is  independent  of  the  age  of  the  plant. 

The  nature  of  the  alkaloids  varies  with  the  age  of  the  leaf,  and,  owing 
to  a  transformation  of  the  cinnamylcocaine  into  cocaine  or  S-isatro- 
pylcocaine,  the  amount  of  cinnamylcocaine  in  the  alkaloids  extracted 
from  the  young  and  old  leaves  is  61*5  to  62  7  per  cent,  and  21*3  to  25*8 
per  cent,  respectively,  the  corresponding  values  for  cocaine  being 
33*5  to  34*3  per  cent,  and  71 '3  to  74*4  per  cent.  M.  A.  W. 

Grapes  from  the  Region  of  Schariare,  Persia.  Octave 
Lecomte  (./.  Pharm.  Chim.,  1906,  [vi],  24,  24 — 25). — Analyses  are 
given  of  the  juice  of  grapes  from  different  localities  in  the  district.  The 
juice  is  in  all  cases  very  rich  in  fermentable  sugar,  and  should  there¬ 
fore  give  strongly  alcoholic  wines.  The  presence  of  sucrose  was 
established  in  the  case  of  one  of  the  white  grapes.  W.  A.  D. 

Cyanogenetic  Principles  of  Phaseolus  lunatus.  Emile  Koiin- 
Abrest  {Co mpt.  rend.,  1906,  143,  182 — 184). — Numerous  cyanogenetic 
glucosides  occur  in  the  mixtures  termed  Java  peas  :  no  doubt  as  many 
as  there  are  of  varieties  of  Phaseolus  lunatus.  N.  H.  J.  M. 

Lupins.  Hugo  Neubauer  ( Landw .  Versuchs-Stat.,  1906,  64, 
253 — 297). — -The  botanical  characteristics,  chemical  composition,  and 
food  value  of  lupins  are  discussed.  N.  H.  J.  M. 

Microbiology  of  Soils.  Bertiiold  Heinze  ( Centr .  Bakt.  Par., 
1906,  16,  ii,  640 — 653  and  703 — 771). — The  considerable  importance 
of  algae  in  fixation  of  nitrogen  in  soils  is  attributed  to  the  fact  that 
they  furnish  nitrogen-fixing  microbes,  especially  Azotobacter,  with 
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suitable  carbonaceous  food  (mannitol,  glycogen,  pentosans,  pen¬ 
toses,  &c.).  It  is  therefore  wrong  to  assume,  as  Gautier  and  Drouin 
have  done,  that  their  only  importance  consists  in  preventing  losses  of 
ammonia  in  the  soil.  N.  H.  J.  M. 

Phospho-humic  Compounds  of  the  Soil.  J.  Dumont  ( Compt . 
rend.,  1906,  143,  186 — 189.  Compare  Abstr.,  1905,  ii,  196). — A 
solution  of  potassium  huxnate  when  treated  with  phosphoric  acid 
absorbed  6  1  per  cent.  With  monocalcium  phosphate  an  abundant 
precipitate  was  formed,  and  a  still  greater  amount  of  phosphoric  acid 
was  absorbed.  Humus  precipitated,  in  presence  of  dipotassium  phos¬ 
phate,  by  acetic,  citric,  hydrochloric,  and  sulphuric  acids  was  found  to 
contain  about  the  same  amounts  of  phosphoric  acid.  The  amount  of 
phosphoric  acid  taken  up  was  not  affected  to  any  extent  by  differences 
in  the  amount  of  phosphate  added.  N.  H.  J.  M. 
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Analytical  Chemistry. 


New  Method  of  Estimating  Moisture,  with  Special  Applica¬ 
tion  to  Moisture  in  Cordite  and  other  Substances  containing 
Volatile  Matters  other  than  Water.  P.  V.  Dupfifc  ( Analyst ,  1906, 
31,  213 — 217) — A  weighed  quantity  of  the  substance  in  which  the 
moisture  is  to  be  estimated  is  placed  in  a  tube  about  1  cm.  in  diameter 
and  12  cm.  in  length,  and  is  then  covered  with  a  thin  layer  of  sand, 
calcium  carbide  being  now  filled  in  to  a  depth  of  about  5  cm.  The 
tube  is  connected  with  a  nitrometer  containing  saturated  sodium 
chloride  solution,  and  after  adjusting  the  level  of  this  solution  and  the 
temperature  of  the  tube,  the  latter  is  immersed  to  a  depth  of  8  cm.  in 
a  boiling  water-bath,  the  heating  being  continued  until  no  further 
evolution  of  gas  can  be  observed.  The  tube  is  then  cooled  to  the 
original  temperature  and  the  volume  of  the  acetylene  read  off.  As 
the  average  of  a  number  of  experiments,  1  c.c.  of  acetylene  at  N.T.P. 
was  found  to  be  equivalent  to  0,001725  gram  of  water.  The  theo¬ 
retical  figure  should  be  0  001 62,  but  the  calcium  hydroxide  formed 
retains  a  small  quantity  of  water,  which  quantity,  however,  is  always 
proportional  to  the  amount  of  acetylene  produced.  The  method  is 
applicable  to  the  estimation  of  water  in  crystallised  salts,  and 
moisture  in  cordite,  in  explosives  containing  ammonium  oxalate  or 
magnesium  sulphate,  and  in  mixtures  containing  a  volatile  constituent, 
such  as  naphthalene  or  camphor.  In  the  case  of  explosives  containing 
ammonium  oxalate,  &c.,  the  quantity  of  the  salt  present  must  be  esti¬ 
mated  separately  in  order  to  obtain  the  amount  of  water  present  as 
moisture.  Experiments  are  also  given  to  show  that  the  combined 
water  in  salts  may  be  distinguished  from  any  water  present  in  the 
uncombined  state.  The  combined  water  commences  to  be  lost  at  once 
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ou  applying  the  heat,  and  the  loss  continues  during  the  whole  period 
taken  for  the  uncombined  water  to  bo  driven  off.  This  loss  appears 
to  take  place  at  one-half  the  rate  of  the  loss  of  the  combined  water  after 
all  the  uncouibined  water  has  disappeared.  W.  P.  S. 

Behaviour  of  Ozone  with  Tetramethyldi-y>diaminodiphenyl- 
methane.  Franz  Fjscher  and  Hans  Marx  (Btr.,  1906,  39, 
2555 — 2557.  Compare  Arnold,  Abstr.,  1902,  ii,  352,  691  ;  this  vol., 
ii,  390). — Wet  “  tetramethy  1-base  paper  ”  is  coloured  violet  by  ozone  and 
yellow  by  nitric  oxide,  whereas  a  mixture  of  the  gases  produces  a  dirty- 
brown  coloration.  The  violet  colour  produced  by  ozone  is  converted 
into  yellow  by  prolonged  exposure  to  nitric  oxide,  and  vice  versd.  To 
detect  a  minute  quantity  of  nitric  oxide  in  ozone,  the  mixture  must  be 
led  into  liquid  air,  whereby  the  ozone  is  dissolved  and  the  nitric  oxide 
solidified.  After  filtration  the  two  substances  can  be  identified. 

Dry  “  tetramethyl-base  paper”  develops  a  yellow  coloration  with 
ozone.  C.  S. 

Rapid  and  Exact  Method  of  Estimating  Sulphates  and 
Barium  Salts.  Nazareno  Tarugi  and  G.  Bianchi  (Gazzetta,  1906, 
36,  i,  347 — 358). — This  method  is  based  on  the  observation  that  if  a 
sulphate  is  precipitated  by  means  of  barium  chloride  and  some  of  the 
turbid  liquid  forced  up  a  narrow  tube,  the  clarification  of  the  liquid 
is  almost  instantaneous,  so  that  it  can  be  ascertained  immediately 
whether  the  addition  of  more  barium  chloride  causes  any  further 
turbidity. 

A  convenient  form  of  apparatus  in  which  to  carryout  the  estimation 
consists  of  a  flask  of  about  300  c.c.  capacity  fitted  with  a  three-holed 
stopper  through  which  pass  :  (1)  a  short  tube  bent  in  a  U -shape,  and 
containing  a  little  mercury- to  act  as  a  manometer  ;  (2)  a  narrow  tube 
reaching  to  within  about  2  cm.  of  the  bottom  of  the  flask,  and  con¬ 
nected  at  the  top  with  rubber  tubing  to  a  small  funnel,  the  stem  of 
which  lias  as  nearly  as  possible  the  same  bore  and  thickness  of  walls  as 
the  tube  ;  the  rubber  connection  is  fitted  with  a  pinch-cock  ;  (3)  a  short 
tube  in  which  is  inserted  a  stop-cock. 

An  aliquot  portion  of  the  sulphate  solution  to  be  examined,  acidified 
with  nitric  or  hydrochloric  acid,  is  introduced  into  the  flask,  the  stopper 
inserted,  and  about  the  right  volume  of  standard  barium  chloride  solu¬ 
tion  run  from  a  burette  into  the  funnel,  and  thence  washed  down  into 
the  flask  and  well  mixed  with  the  sulphate  solution  by  bubbling  air 
through  the  liquid.  The  flask  is  then  heated  in  a  calcium  chloride 
bath,  and  when  the  temperature  reaches  60 — 70°  the  funnel  pinch- 
cock  and  the  stop-cock  are  closed.  In  this  way  pressure  is  developed 
in  the  flask,  and  when  the  mercury  manometer  indicates  that  this  has 
reached  a  sufficiently  high  value  the  pinch-cock  is  gradually  opened 
until  the  liquid  rises  in  the  tube  nearly  to  the  rubber  connection,  when 
the  cock  is  again  closed.  In  a  few  minutes  the  upper  portion  of  the 
liquid  thus  drawn  up  becomes  clear,  and  when  this  is  the  case  the 
pinch-cock  is  again  opened  to  allow  of  2  or  3  c.c.  of  this  liquid  entering 
the  funnel.  It  is  here  tested  by  adding  a  drop  of  the  standard  barium 
chloride  solution.  If  this  produces  a  turbidity,  a  further  quantity  of 
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the  barium  chloride  solution  is  washed  down  into  the  flask,  mixed  with 
the  liquid,  and  the  process  repeated.  In  this  way  two  volumes  of  the 
barium  chloride  solution  are  obtained,  one  just  producing  and  the  other 
just  not  producing  turbidity  in  the  solution.  The  mean  of  these 
volumes,  which  differ  but  slightly,  is  taken  as  the  amount  required  to 
precipitate  the  sulphate  present.  If  too  much  of  the  barium  chloride 
solution  is  added,  standard  sulphuric  acid  solution  may  be  added. 

It  is  advisable  to  make  several  separate  estimations  which  can  all  be 
carried  out  in  about  an  hour,  and  take  the  mean  of  the  results  obtained. 
The  results  arrived  at  in  this  way  agree  extremely  closely  with  those 
obtained  by  weighing  the  barium  sulphate. 

Barium  salts  are,  of  course,  determined  by  means  of  standard 
sulphuric  acid  solution,  the  procedure  being  the  same  as  that  described 
above.  T.  II.  P. 

The  Nitrometer.  J.  Newfield  and  J.  P.  Marx  (J.  Amer.  Chem. 
Soc 1906,  28,  877 — 882).— The  Lunge  nitrometer  (gas  volumeter)  is 
recommended  for  estimating  the  nitric  nitrogen  in  gun-cotton  and  other 
explosives. 

The  results,  however,  are  much  affected  by  the  strength  of  the 
sulphuric  acid  used,  temperature,  pressure,  time  of  action,  and  presence 
of  other  organic  substances.  For  further  particulars  as  to  the  best 
method  of  using  the  nitrometer,  the  original  paper  should  be  consulted. 

L.  DE  K. 

Estimation  of  Certain  Oxidising  Substances  by  means  of 
Hydrazine  Sulphate.  L.  Medri  ( Gazzetla ,  1906,  36,  i,  373 — 378). 
— According  to  Koberto  and  Roncali  (Abstr.,  1904,  ii,  773),  when 
hydrazine  sulphate  is  gently  heated  with  potassium  permanganate, 
nitrogen  is  evolved  according  to  the  equations  2KMn04  -F  3H2S04  = 
K2S04  +  2MnS04  +  50  +  3H20  and  5N,H4,H2S04  q-  5U,  -  10H2O  + 
5H2S04  +  5N2. 

The  author  finds,  however,  that  the  reaction  never  proceeds  accord¬ 
ing  to  these  equations,  which  are  also  not  in  accord  with  the  results  of 
Petersen  (Abstr.,  1893,  ii,  605). 

The  results  of  the  author’s  experiments  show  that  in  the  action  of 
potassium  permanganate  solution  on  excess  of  hydrazine  sulphate 
solution  acidified  with  sulphuric  acid  the  hydrazine  is  not  completely 
oxidised,  but  nitrogen  is  evolved  in  agreement  with  the  equation  given 
by  Petersen  ( loc .  cit.)  :  17N2H4,H.,S04  +  130  =  13HaO +  7(NH4)aS04  + 
10N2+10H„S04. 

The  amount  of  sulphuric  acid  present  may  vary  between  wide 
limits  without  sensibly  influencing  the  exactness  of  the  results,  but 
the  presence  of  the  acid  is  necessary  for  the  reaction  to  proceed.  In 
absence  of  sulphuric  acid,  the  degree  of  oxidation  of  the  hydrazine 
salt  rises,  but  never  to  the  extent  required  by  the  equations  of  Roberto 
and  Roncali. 

Hence  the  estimation  of  hydrazine  by  measuring  the  volume  of 
nitrogen  evolved  in  its  action  on  permanganate  leads  to  erroneous 
results,  because  the  sulphuric  acid  required  can,  after  the  oxidation  of 
the  hydrazine,  act  on  the  permanganate  and  cause  oxygen  to  be 


ANALYTICAL  CHEMISTRY. 


629 


evolved.  When,  however,  it  is  a  question  of  estimating  permanganate 
by  means  of  hydrazine,  the  acid  is  prevented  from  acting  on  the  per¬ 
manganate  by  the  constant  presence  of  excess  of  the  reducing  agent. 

Hydrazine  is,  however,  completely  oxidised  by  potassium  dichromate 
(see  Purgotti,  Abstr.,  1897,  ii,  349).  T.  H.  P. 

The  Gutzeit  Test  for  Arsenic.  J.  Archibald  Goode  and 
F.  Mollwo  Perkin  ( J .  Soc.  Chem.  Ind.,  1906,  25,  507 — 510). — The 
authors  prefer  to  use  magnesium  and  ammonium  chloride  solution  for 
evolving  the  hydrogen  in  this  test.  The  evolution  flask  should  have 
a  capacity  of  about  250  c.c.,  and  the  hydrogen  must  be  passed  through 
a  10  per  cent,  solution  of  acid  cuprous  chloride  contained  in  a  U  tube 
attached  to  the  delivery  tube  of  the  flask.  This  solution  absorbs  any 
hydrogen  sulphide  which  may  be  present.  The  mercury  paper  is  fixed 
over  the  other  end  of  the  U-tube.  Paper  soaked  in  an  alcoholic  mer¬ 
curic  bromide  solution  is  stated  to  be  rather  more  sensitive  than  mer¬ 
curic  chloride  paper.  Unsuccessful  attempts  were  made  .  to  obtain 
permanent  standard  colorations  by  the  use  of  paper  soaked  in  gold 
chloride  solution.  If  phosphorus  compounds  are  present  in  the  sub¬ 
stance  tested,  they  must  be  oxidised  with  bromine  before  applying  the 
test.  W.  P.  S. 

Estimation  of  Minute  Quantities  of  Arsenic  in  Organic 
Substances.  Nazareno  Tarugi  and  A.  Bigazzi  ( Gazzetta ,  1906,  36, 
i,  359 — 364.  Compare  Abstr.,  1903,  ii,  240). — In  part  polemical. 
When  the  organic  matter  is  destroyed  by  Gautier’s  method  (Abstr., 
1903,  ii,  612),  the  whole  of  the  arsenic  never  passes  into  the  aqueous 
solution.  T.  H.  P. 

Detection  and  Estimation  of  Boric  Acid  [in  Foods]. 
Wilson  H.  Low  ( J .  Amer.  Chem.  Soc.,  1906,  28,  807 — 823). — New 
Application  of  the  Turmeric  Test. — Ten  grams  of  the  sample  (hashed 
meat,  for  instance)  are  mixed  with  5  c.c.  of  Nj 2  solution  of  sodium 
carbonate,  dried,  and  heated  until  volatile  matter  is  completely  driven 
off.  The  charred  mass  is  powdered  and  treated  with  10  c.c.  of  water 
and  1  c.c.  of  strong  hydrochloric  acid.  After  testing  a  small  portion 
of  the  filtrate  as  usual,  the  remainder  is  placed  in  a  shallow  dish  with 
a  piece  of  turmeric  paper  and  allowed  to  evaporate  at  40 — 50°  in  a 
desiccator,  if  necessary  in  a  vacuum.  This  test  is  much  more  delicate 
than  drying  on  a  steam-bath. 

Estimation  of  Boric  Acid. — The  charred  mass  is  treated  with  hydro¬ 
chloric  acid,  a  little  solid  calcium  chloride  is  added,  and  the  whole 
is  distilled  in  a  current  of  methyl  alcohol  until  the  distillate  no 
longer  contains  boric  acid.  If  calcium  chloride  is  not  added,  a  con¬ 
siderable  amount  of  boric  acid  will  be  retained  in  the  distilling  flask. 
The  distillate  is  first  neutralised  with  iV-sodhun  hydroxide,  using 
y>-nitrophenol  as  indicator ;  more  alkali  is  then  added  with  phenol- 
phthalein  as  indicator,  the  methyl  alcohol  is  completely  expelled, 
and  the  residue  is  now  treated  as  usual  by  the  well-known  glycerol 
method.  L.  de  K. 
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Volumetric  Estimation  of  Carbon  in  Iron  and  Steel  with  the 
Use  of  Barium  Hydroxide.  James  A.  AurrERLE  (J.  Anier.  Cham. 
Soc.,  1906,  28,  858—862). — The  sample  is  burnt  in  a  current  of  air  or 
oxygen  in  an  Aupperle  crucible,  and  the  resulting  carbon  dioxide  is 
absorbed  in  standardised  barium  hydroxide  solution.  The  free  alkali 
is  then  at  once  titrated  with  standard  hydrochloric  acid  without 
removing  the  precipitated  barium  carbonate.  L.  be  K. 

Estimation  of  Carbon  in  Iron  and  Steel  by  Direct  Combus¬ 
tion  with  Red  Lead.  Charles  M.  Johnson  ( J .  Amer.  Chetn.  Soc., 
1906,  28,  862 — 877). — The  process,  which  is  applicable  to  all  kinds  of 
iron  and  steel,  consists  in  burning  the  sample  in  presence  of  red  lead  in 
a  current  of  purified  oxygen.  The  use  of  copper  oxide  in  the  combus¬ 
tion  is  unnecessary.  For  details  and  description  of  absorbing  ap¬ 
paratus,  the  original  article  should  be  consulted.  L.  de  K. 

Scheibler’s  Apparatus  for  the  Estimation  of  Carbon  Dioxide 
in  Carbonates;  an  Improved  Construction  and  Use  for  Ac¬ 
curate  Analysis.  S.  Hoare  Collins  {J.  Soc.  Chem.  Ind.,  1906,  25, 
518 — 522). — In  the  modification  of  Scheibler’s  apparatus  which  is 
described,  a  small  bulb  is  placed  above  the  decomposition  flask  to 
prevent  the  acid  from  splashing  up  into  the  rubber  tubes.  This  bulb, 
together  with  the  rubber  connecting  tube,  has  a  capacity  of  about  15  c.c. 
If  15  c.c.  of  gas  pass  into  the  burette,  no  carbon  dioxide  passes  into 
the  burette  at  all ;  the  error  due  to  absorption  is  therefore  nil.  If 
30  c.c.  of  gas  pass  into  the  burette  there  will  be  only  8'8  per  cent,  of 
carbon  dioxide  in  the  latter.  Gas  of  such  concentration  would  need 
3'4  c.c.  of  water  to  be  saturated  before  0'3  c.c.  had  been  absorbed  ; 
hence  an  error  of  1  per  cent,  is  impossible.  The  whole  of  the  apparatus 
described  is  enclosed  in  a  large  vessel  containing  water,  the  latter 
being  mixed  by  a  current  of  air  blown  through  it  by  means  of  a 
bellows  arrangement,  the  latter  also  serving  to  adjust  the  level  of  the 
water  in  the  burette  to  the  zero  point.  The  author  also  discusses  the 
errors  in  Scheibler’s  method  due  to  temperature,  solubility  of  carbon 
dioxide  in  water  and  acids,  the  disturbing  influence  of  various  salts, 
alteration  of  volume  by  bending  the  rubber  connections,  and  occluded 
gas  in  the  substance  analysed.  W.  P.  S. 

Estimation  of  Silica  in  Iron  Ores  containing  Alumina. 

Graham  Dean  (J.  Amer.  Chem.  Soc.,  1906,  28,  882 — 883). — One  gram 
of  the  ore  is  boiled  with  25  c.c.  of  hydrochloric  acid,  and  when  all  is 
dissolved  a  few  drops  of  nitric  acid  are  added  and  the  whole  is 
evaporated  to  dryness.  The  residue  is  boiled  with  hydrochloric  acid, 
slightly  diluted  with  water,  and  the  undissolved  portion  is  collected  on 
a  filter  and  washed  with  hot  acid  (1  :  1).  It  is  then  transferred  to  a 
platinum  crucible  and  ignited  for  a  few  minutes.  When  cold,  the 
residue  is  transferred  to  a  beaker  and  boiled  for  eight  minutes  with 
strong  hydrochloric  acid.  The  insoluble  matter,  which  may  now  be 
regarded  as  practically  pure  silica,  is  collected  and  weighed  as  usual ; 
the  filtrate  is  united  with  the  first,  main,  filtrate. 

For  the  precipitation  of  the  alumina,  the  phenylhvdrazinc  process  is 
I'ecomtnended.  L.  be  K. 
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Estimation  of  Potassium  by  means  of  Chloroplatinic  Acid 
in  Presence  of  Sulphates.  Karl  Kegel  ( Chem .  Zeif.,  1906,  30, 
681— — 6 85).- — The  author  works  according  to  Fresenius’s  directions,  but 
does  not  remove  any  sulphates,  and  the  potassium  platinichloride 
obtained  may  therefore  contain  an  admixture  of  sodium  or  even  calcium 
sulphate.  The  precipitate  is  now  dissolved  in  boiling  water  and  treated 
with  a  slight  excess  of  powdered  magnesium.  The  platinum  separates 
as  metal,  which  is  then  freed  from  the  adhering  salts  and  the  excess  of 
magnesium  by  washing  with  dilute  hydrochloric  acid.  The  metal  is  at 
once  ignited  and  weighed. 

In  presence  of  calcium  sulphate,  the  mass  is  washed  first  with  water 
and  then  with  5  per  cent,  nitric  acid.  L.  de  T\. 

Estimation  of  Sodium  Chloride  in  Yolk  of  Egg.  L.  Gadais  and 
J.  Gadats  [Ann.  Chim.  anal.,  1906,  11,  249). — One  gram  of  the  sample 
is  mixed  in  a  crucible  with  12  grams  of  pure  potassium  nitrate  and 
two  drops  of  aqueous  sodium  hydroxide,  and  heated  very  gradually 
until  finally  a  clear,  fused  mass  is  obtained.  When  cold,  the  mass 
is  dissolved  in  water  and  neutralised  with  pure  nitric  acid,  any  acci¬ 
dental  excess  of  which  is  neutralised  with  calcium  carbonate.  The 
salt  is  then  estimated  in  the  usual  way  with  Nj  1 0  silver  nitrate, 
with  potassium  chromate  as  indicator.  The  presence  of  borates  does 
not  interfere.  L.  de  K. 

Estimation  of  Small  Quantities  of  Manganese.  New  Method 
of  Formation  of  Glycerose.  Nazarexo  Tarugi  ( Gazzetta ,  1906,  36, 
i,  332 — 347). — The  method  here  described  for  estimating  small  quanti¬ 
ties  of  manganese  is  based  on  the  solubility  of  manganous  hydroxide  in 
glycerol  and  on  the  readiness  with  which  such  a  solution  oxidises,  by 
the  action  either  of  the  air  or  of  sodium  hypochlorite ;  this  oxidation 
is  accompanied  by  the  production  of  a  ruby  red  colour,  the  intensity  of 
which  is  exactly  proportional  to  the  quantity  of  manganese  present. 

It  is  of  no  consequence  in  what  proportions  the  reagents  and  solu¬ 
tion  are  used,  but  the  conditions  must  be  identical  in  the  actual  test 
and  in  the  parallel  experiment  made  at  the  same  time  with  a  known 
amount  of  manganese.  It  is  convenient  to  use  a  check  solution 
containing  0-316  per  cent,  of  potassium  permanganate,  this  corre¬ 
sponding  with  0T1  per  cent,  of  manganese.  The  estimation  may  be 
carried  out  as  follows  :  to  5  c.c.  of  the  manganese  solution  are  added  3  c.c. 
of  glycerol  and  then  1  c.c.  of  about  50  per  cent,  sodium  hydroxide  solu¬ 
tion  ;  a  slow  current  of  air  (twenty  minutes)  or  oxygen  (ten  minutes)  is 
then  passed  through  the  cold  solution.  The  air  or  oxygen  may  be 
replaced  by  10  c.c*.  of  a  solution  of  sodium  hypochlorite  containing  3 
per  cent,  of  active  chlorine,  but  the  use  of  this  reagent  is  inadmissible 
in  certain  cases,  specified  below.  The  addition  of  alkali  may  cause  the 
precipitation  of  insoluble  hydroxides,  but  when  these  settle  the  estima¬ 
tion  may  be  made  in  the  usual  way.  If  the  solution  to  be  examined 
and  the  standard  permanganate  solution  give  colours  differing  in 
intensity,  one  of  the  liquids  must  be  diluted  so  as  to  render  the  tints 
identical.  Two  tubes  of  equal  diameter  may  be  conveniently  employed. 

Salts  of  copper  or  cobalt  exert  practically  no  influence  on  the  colour 
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when  their  concentration  is  less  than  0'1  per  cent.  If  a  higher  pro¬ 
portion  of  copper  is  present,  it  may  be  removed  by  the  action  of 
metallic  iron,  the  solution  being  subsequently  reoxidised  by  means  of 
nitric  acid.  If  it  is  necessary  to  remove  chromium  or  cobalt  or  both  of 
these  metals,  and  at  the  same  time  copper,  the  liquid  is  heated  with 
ammonia  and  ammonium  persulphate ;  the  precipitated  manganese  is 
collected  on  a  filter,  washed,  and  dissolved  in  hydrochloric  acid. 

This  method  is  capable  of  estimating  O’OOOOl  gram  of  manganese 
with  moderate  exactness.  By  placing  a  drop  of  the  manganese  solu¬ 
tion  on  a  white  tile  and  adding  fitst  a  drop  of  glycerol  and  then  a  drop 
of  soda  solution  and  allowing  the  mixture  to  stand  for  a  few  minutes  in 
the  air,  estimation  of  quantities  of  manganese  as  small  as  0'0000005 
gram  can  be  roughly  made. 

Sodium  hypochlorite  has  an  extremely  slow  action  on  glycerol,  but 
the  presence  of  a  very  small  quantity  of  a  cobalt  salt  (1  drop  of  a  0'1 
per  cent,  solution)  renders  the  action  very  vigorous.  In  this  reaction 
glycerose  is  formed,  and  in  one  experiment  18  per  cent,  of  the  glycerol 
present  was  converted  into  the  sugar.  T.  H.  P. 

Analysis  of  Platinum  Metals.  N.  A.  Orloff  ( Chem .  Zeit.,  1906, 
30,  714 — 715). — Osmium  may  be  separated  from  the  other  platinum 
metals  by  precipitating  the  solution  with  zinc  or  magnesium  and  then 
treating  the  deposit  with  hydrogen  peroxide.  The  osmium  dissolves 
as  tetroxide,  whilst  the  other  metals  are  not  affected.  It  may  bo 
recovered  from  the  solution  in  the  usual  manner. 

Palladium  may  be  separated  from  the  other  members  of  the  group 
by  treating  the  solution  with  freshly-precipitated  silver  iodide,  which 
precipitates  the  palladium  as  iodide.  The  metal  may  be  extracted  from 
the  precipitate  by  means  of  potassium  thiocyanate,  also  by  heating 
and  subsequent  extraction  with  nitro-hydrochloric  acid.  L.  be  I\. 

Determination  of  the  Hardness  of  Waters.  Gaetano 
Magnanini  ( Gazzetta ,  1906,  36,  i,  369 — 373).— It  has  been  stated  that 
in  determining  the  hardness  of  water  by  means  of  standard  soap 
solution,  the  presence  of  small  quantities  of  magnesia  influences  the 
accuracy  of  the  results.  The  author  has  added  varying  amounts  of 
lime,  baryta,  and  magnesia  to  water  and  has  then  determined  the 
hardness  by  means  of  soap  solution  in  two  different  ways  :  (1)  by 
shaking  the  liquid  immediately  after  the  addition  of  the  soap  solution  ; 
(2)  by  allowing  a  few  minutes  to  elapse  after  each  addition  of  soap 
solution  and  before  shaking.  It  is  found  that,  with  waters  containing 
either  lime  or  baryta  or  the  two  together,  the  same  results  are  obtained 
by  the  two  methods  of  working.  When  magnesia  is  present,  however, 
the  second  method  alone  gives  accurate  and  concordant  results.  The 
reason  of  this  is  that  the  magnesia  reacts  slowly  with  the  soap,  and 
only  when  time  is  allowed  for  this  to  take  place  can  a  permanent 
lather  be  obtained.  T.  H.  P. 

Use  of  Copper  Oxide  in  Elementary  Analysis.  Max 
Dennstedt  ( J .  pr.  Chem .,  1906,  [iij,  73,  570 — 574.  Compare  this 
vol.,  ii,  51,  306,  398;  Dennstedt  and  Hassler,  Abstr.,  1903,  ii,  686). — 
A  criticism  of  Marek’s  suggestions  (this  vol.,  ii,  496).  The  use  of  a  roll 
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of  oxidised  copper  gauze  instead  of  a  layer  of  platinum  would  entail 
all  the  disadvantages  of  the  ordinary  methods  of  combustion. 

G.  Y. 

Modification  of  Liebig’s  Potash  Bulbs.  R.  Villiers  {Ann. 
Chim.  anal.,  1906,  11,  250). — The  apparatus  differs  from  the  original 
design  in  so  far  that  the  centres  of  the  bulbs  are  no  longer  on  a 
horizontal  line.  The  volume  of  liquid  introduced  must  be  such  that 
when  the  gases  traverse  the  apparatus  the  inlet  and  exit  tubes  take  the 
horizontal  position.  The  smaller  bulbs  still  retain  a  sufficiently  oblique 
position  to  cause  an  effective  absorption  of  the  gas.  L.  de  K. 

Preparation  and  Distinctive  Properties  of  Empyreumatic 
Oil  of  Juniper  (Oleum  cadi).  Camille  Pepin  (,/.  Pharm.  Chim., 
1906,  [vi],  24,  49 — 58.  Compare  Troeger  and  Feldmann,  Abstr., 

1899,  i,  376  ;  Cathelineau  and  Hausser,  Abstr.,  1899,  i,  536,  711; 

1900,  i,  510;  1901,  i,  283  ;  1902,  i,  44). — The  origin  of  Oleum  cadi 

has  hitherto  been  uncertain,  and  all  earlier  experiments  have  been 
made  with  material  of  doubtful  genuineness.  The  true  Oleum  cadi 
is  made  in  the  departments  of  Var  and  Card  by  the  dry  distillation 
of  the  wood  of  Juniperus  oxycedrus.  It  is  often  adulterated  by  the 
addition  of  pine-wood  tar ;  this  substance  can  be  detected  by  the 
light  petroleum  extract  of  the  oil  assuming  a  green  coloration  with 
copper  acetate  under  certain  conditions.  The  pure  oil  from  Juniperus 
oxycedrus  does  not  respond  to  this  test,  but  an  oil  prepared  from  this 
wood  mixed  with  that  of  other  species  of  Juniperus  behaves  like  the 
oil  containing  pine  tar.  W.  A.  D. 

Direct  Estimation  of  Nitroglycerol  in  Cordite,  &c. 
Oswald  Silberrad,  Henry  A.  Phillips,  and  Henry  J.  Merriman 
(J.  Soc.  Chem.  Ind.,  1906,  25,  628 — 630). — The  direct  estimation  of 
nitroglycerol  in  a  cordite  is  carried  out  as  follows  :  a  weighed 
quantity  of  the  ground  cordite,  sufficient  to  yield  about  two  grams  of 
nitroglycerol,  is  extracted  thoroughly  in  a  Soxhlet  apparatus  with 
80  c.c.  of  absolute  ether.  When  the  extraction  is  complete,  the 
residual  nitrocellulose  is  removed  from  the  extractor  and  two 
absorptiou  flasks  containing  10  c.c,  of  Nj  10  acid  are  connected  to  the 
top  of  the  condenser.  Fifty  c.c.  of  a  5  per  cent,  alcoholic  sodium 
elhoxide  solution  are  added  to  the  extraction  flask  through  a  small 
side  tube  and  the  heating  on  the  water-bath  continued  for  about  six 
hours.  The  ether  is  then  distilled  up  into  the  Soxhlet  apparatus  and 
run  off  by  means  of  a  tapped  tube  ;  the  residue  is  dissolved  in  water 
and  made  up  to  a  volume  of  250  c.c.,  the  aqueous  Soxhlet  and  ether 
washings  being  also  added  to  the  solution.  Fifty  c.c.  of  the  solution 
are  now  placed  in  a  flask,  50  grams  of  a  mixture  of  powdered  zinc 
(2  parts)  and  reduced  iron  (1  part)  are  added,  together  with  50  c.c.  of 
a  40  per  cent,  sodium  hydroxide  solution,  and  the  ammonia  distilled  off 
in  a  slow  current  of  air.  The  ammonia  is  collected  in  a  known 
volume  of  Ar/10  acid  contained  in  an  absorption  flask  and  the  excess 
of  the  acid  is  titrated  at  the  end  of  the  distillation.  One  c.c.  of 
N'  1 0  acid  corresponds  with  0-00757  gram  of  nitroglycerol. 

W.  P.  S. 
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Source  of  Error  in  Sugar  Analyses  owing  to  Formation  of 
Ethers  of  Dextrose.  Mile.  Talon  (Ann.  Chim.  anal.,  1906,  11, 
244 — 245). — In  presence  of  ethyl  or  methyl  alcohol,  the  acid  inversion 
process  of  sugar  yields  ethers  of  dextrose  which  seriously  affect  the 
accuracy  of  the  results  obtained  polari metrically  or  by  titration.  Any 
alcohol  present  should,  therefore,  first  be  got  rid  of  by  evaporation. 

Small  quantities  of  glycerol  do  not  interfere  with  the  estimation. 

L.  de  K. 

Reducing  Sugar  Methods.  Lewis  S.  Munson  and  Percy  H. 
Walker  (J.  Avner.  Chem.  Soc.,  1906,28,  663 — 686). — The  authors  have 
constructed  a  lengthy  table  for  the  benefit  of  those  engaged  in  gravi¬ 
metric  sugar  analyses.  The  table  runs  from  10  to  490  milligrams  of 
cuprous  oxide  (8’9  to  435'3  milligrams  of  metallic  copper)  and  contains 
the  corresponding  amounts  of  dextrose,  invert  sugar,  and  invert  sugar 
when  accompanied  by  sucrose  in  small  and  in  large  proportion. 

When  using  this  table  it  is  necessary  to  follow  the  same  modus 
operandi  as  used  by  the  authors.  This  consists  in  introducing  50  c.c. 
of  Fehling-Soxhlet  copper  solution  into  a  flask  and  adding  50  c.c. 
of  sugar  solution  containing  not  more  than  about  0-23  gram  of  reducing 
sugar.  The  whole  is  then  heated  to  boiling  and  kept  so  for  exactly 
two  minutes.  The  cuprous  oxide  is  collected  on  a  weighed  asbestos 
filter  placed  in  a  Gooch  crucible,  washed  first  with  hot  water,  then  with 
alcohol,  and  finally  with  ether.  It  is  then  dried  at  100°  and  weighed. 

It  is  advisable  to  make  an  experiment  without  addition  of  sugar  and 
allow  for  any  precipitate  thus  obtained.  L.  pe  K. 

Volumetric  Estimation  of  Formaldehyde  and  of  Formic  Acid 
with  Potassium  Permanganate  in  Acid  Solution.  Hermann 
Grossmann  and  Arthur  .  Aufrecht  (Ber.,  1906,  39,  2455 — 2458). 
— Vanino  and  Seitter’s  method  for  the  estimation  of  formaldehyde 
(Abstr.,  1902,  ii,  55)  leads  to  consistent  results  if  the  reaction  is  allowed 
to  proceed  for  at  least  one  hour. 

The  estimation  of  formic  acid  or  of  a  formate  is  carried  out  thus  : 
50  c.c.  of  the  solution  of  formic  acid  (O'  1 8  per  cent.),  50  c.c.  of 
Nj  10  permanganate,  and  200  c.c.  of  20  per  cent,  sulphuric  acid  in  a 
stoppered  vessel  are  kept  for  about  six  hours  at  the  ordinary  tem¬ 
perature  or  four  and  a  half  hours  on  the  water-bath  ;  the  oxide  of 
manganese  and  excess  of  permanganate  are  destroyed  by  a  small  excess 
of  standard  oxalic  acid  at  40°,  and  the  solution  is  finally  titrated  with 
standard  permanganate.  A  blank  experiment  must  be  performed 
simultaneously.  0.  S. 

The  “  Aldehyde  Figure”  of  Milk.  H.  Droop  Richmond  and  K.  H. 
Miller  ( Analyst ,  1906,  31,  224 — 226).— The  results  of  the  authors’ 
experiments  with  Steinegger’s  process  (this  vol.,  ii,  130)  show  that  milk 
contains  both  aromatic  and  fatty  amino-groups  which  condense  with 
formaldehyde,  but  that  the  ‘‘aldehyde  figure”  is  not  a  complete 
measure  of  the  amino-groups  or  of  the  formaldehyde  condensed.  The 
“aldehyde  figure”  measures  the  difference  between  the  points  of 
neutrality  of  the  two  reversible  reactions  :  NHo'R*C02H  +  NaOHz2t 
NH2-R-C02Na  +  H20  and  CH.^N-R-COJI  +  NaOH^rCH.dN-R-CO^Na 
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+  H,0.  All  alkalis  do  not  give  the  same  <L  aldehyde  figuro  ’’  ;  with 
strontium  hydroxide  solution  the  results  ai'e  IT  times  higher  than 
with  sodium  hydroxide  solution,  and  the  former  is  to  be  preferred  as 
it  gives  a  somewhat  sharper  titration.  The  mean  of  113  estimations 
gave  19'9  c.c.  Kj l  strontium  hydroxide  per  litre  of  milk  as  the  mean 
“  aldehyde  figure,”  with  22'6  c.c..  as  a  maximum  and  1ST  c.c.  as  a 
minimum.  W.  P.  8. 

Estimation  of  Volatile  Acidity  in  Wines.  A.  Hubert  (Ann. 
Chim.  anal.,  1906, 11,  245 — 248). — One  hundred  c.c.  of  water  are  intro¬ 
duced  into  the  flask,  which  should 

be  made  of  Jena  glass,  and  this  f  .  3cm  .  £ 

is  then  ‘closed  by  the  tube 
furnished  with  a  caoutchouc 
ring  (J)  ;  5  or  10  c.c.  of  the 
wine  are  introduced  into  the 
tube  and  into  the  narrow  part 
(/?)  is  placed  a  disc  of  silver 
or  platinum  wire  gauze.  After 
boiling  vigorously  for  thirty- 
five  minutes,  all  volatile  free 
acid  is  expelled,  and,  on  cooling, 
the  wine  finds  its  way  into 
the  flask  owing  to  the  vacuum 
produced.  A  little  water  is 
squirted  into  the  tube  three 
or  four  times,  and  it  is  finally 
lifted  out  and  rinsed  once  more. 

The  liquid  is  then  titrated  and 
the  difference  between  the  re¬ 
sult  and  the  total  acidity  re¬ 
presents  the  volatile  free 
acidity. 

If  it  is  desired  to  know  the  total  volatile  acidity,  25  c.c.  of  wine 
should  be  mixed  with  2  or  3  c.c.  of  syrupy  phosphoric  acid  before 
going  through  the  process.  L.  de  T\, 

Estimation  of  Malic  Acid  and  some  Fixed  Acids  in  the 
Juices  of  Fruits,  both  Fermented  and  Unfermented.  W. 

Mestrezat  ( Compt .  rend.,  1906,  143,  185 — 186). — The  juice  is  neutral¬ 
ised  with  barium  hydroxide,  acidified  with  3 — 4  drops  of  3  per  cent, 
acetic  acid,  and  concentrated  in  a  vacuum  to  a  volume  of  15  c.c. 
Two  c.c.  of  30  per  cent,  barium  acetate  and  then  alcohol  are  added, 
and  the  whole  filtered.  The  precipitate  is  treated  with  water  con¬ 
taining  enough  sulphuric  acid  to  liberate  the  organic  acids  and 
diluted  to  100  c.c.  with  strong  alcohol,  which  precipitates  gums, 
pectin  substances,  and  proteids.  In  one  portion  of  the  filtered 
solution,  tartaric  acid  is  separated  by  means  of  potassium  chloride  and 
acetate.  The  solution  containing  malic  and  succinic  acids  and  tannins 
is  then  neutralised  with  barium  hydroxide  and  acidified  as  before  with 
acetic  acid  and  precipitated  with  alcohol.  The  precipitate  is  redissolved 


636 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


in  water  with  a  little  hydrochloric  acid  and  the  tannin  precipitated 
with  Laborde’s  aceto-mercuric  solution.  The  malic  acid  is  then 
determined  by  titration  with  Nj 5  permanganate  and  sulphuric  acid. 
The  dried  solution  extracted  with  ether  yields  pure  succinic  acid. 

N.  H.  J.  M. 

Differentiation  of  the  Two  Pharmaceutical  Benzoic  Acids. 

H.  CoRMiMBfEUF  and  L.  Grosman  {Ann.  Chim.  anal.,  1D06,  11, 

243 — 244). — The  authors  give  a  test  for  distinguishing  synthetic 
benzoic  acid  made  from  toluene  from  the  natural  acid  made  from 
benzoin.  The  latter  gives  a  pleasant  aromatic  odour  when  heated 
with  a  solution  of  sodium  carbonate,  but  this  test  may  be  defeated  easily 
by  adding  a  suitable  aroma  to  the  artificial  product.  The  new  test  is 
based  on  the  fact  that  the  synthetic  product,  owing  to  its  method  of 
preparation,  always  contains  organic  chlorine.  This  may  be  detected 
by  igniting  the  sample  with  its  own  weight  of  sodium  carbonate  and 
testing  for  chlorine  in  the  ash.  L.  de  K. 

Index  of  Oxidation  of  Milk.  Ezio  Comanducci  {Rend.  Accad. 
Sci.  Fis.  Mat.  Napoli,  1906,  [iii],  12,  113 — 115). — The  author  finds  that 
the  volume  of  i\7/10  permanganate  solution  required  to  oxidise,  in  presence 
of  sulphuric  acid,  a  given  quantity  of  genuine  milk  is  practically  con¬ 
stant  for  the  milk  of  any  particular  animal.  He  suggests  the  deter¬ 
mination  of  this  constant  as  a  means  of  ascertaining  whether  water  has 
been  added  to,  or  cream  removed  from,  milk.  The  determination  is 
carried  out  as  follows  :  10  c.c.  of  a  solution  prepared  by  making 
10  c.c.  of  the  milk  up  to  1  litre  with  distilled  water  aro  mixed  with 
20  c.c.  of  dilute  sulphuric  acid  (1:5)  and  the  mixture  heated  at 
GO — 70°  on  a  water-bath,  A/ 10  potassium  permanganate  solution 
boing  added  drop  by  drop  during  the  heating  until  the  red  colour  of 
the  permanganate  persists  for  at  least  five  minutes.  Proceeding  in 
this  way,  the  author  finds  that  the  number  of  c.c.  of  the  permanganate 
required  to  oxidise  1  c.c.  of  the  milk,  which  number  he  terms  the 
“index  of  oxidation  of  the  milk,”  varies  for  the  milks  of  different 
animals  between  the  following  limits  :  cow,  50 — 52  ;  goat,  44 — 46  ; 
sheep,  43 — 48;  ass,  55 — 58;  and  woman,  53  — GO.  The  index 
diminishes  in  proportion  to  the  amount  of  water  added,  so  that  cow’s 
milk  containing  50  per  cent,  of  water  gives  an  index  of  25.  Cow’s 
milk  from  which  all  the  cream  has  been  removed  yields  a  value  of 
40—42.  T.  H.  P. 

Analysis  of  Dried  Milk.  II.  Droop  Richmond  {Analyst,  1906, 
31,  219—222). — The  methods  employed  for  the  analysis  of  ordinaiy 
milk  require  a  few  slight  modifications  before  they  can  be  applied  to 
di'ied  milk.  The  fat  is  best  estimated  by  the  Werner-Schmidt  method  ; 
if  there  is  no  other  sugar  than  lactose  present,  the  fat,  after  drying, 
should  be  dissolved  in  light  petroleum  and  any  insoluble  residue  sub¬ 
tracted  from  the  total  weight.  In  cases  where  other  sugars  are  pre¬ 
sent,  the  ethereal  solution  of  the  fat  should  be  mixed  with  an  equal 
volume  of  light  petroleum  and  shaken  with  water  rendered  slightly 
ammoniacal,  before  the  solution  is  evaporated.  The  milk  lactose  may 
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be  estimated  polarimetrically  and  the  proteids  calculated  by  multiply¬ 
ing  the  total  nitrogen,  by  Kjeldahl’s  method,  by  6'87.  llie  ash,  lime, 
and  phosphoric  acid  are  estimated  in  the  usual  way.  From  the  results 
of  seven  analyses  given,  it  appears  that  the  lactose  in  dried  milk  is 
present  partly  in  the  anhydrous  and  partly  in  the  hydrated  condition. 
Two  of  the  samples  apparently  contained  calcium  saccharate  and  one 
of  them  contained  added  phosphate.  Sucrose  was  present,  as  such,  in 
two  of  the  samples.  W.  P.  S. 

Extraction  of  Fat  from  Faeces  ;  Occurrence  of  Lecithin. 

John  H.  Long  ( J .  Avier.  G/tem.  Soc.,  1906,  28,  704 — 706). — The  sample, 
which  should  be  slightly  acidified  with  hydrochloric  acid  so  as  to 
decompose  any  soapy  matter,  is  treated  in  the  same  manner  as 
milk  by  the  paper  coil  (Adams’s)  method.  The  results  are  slightly 
in  excess  of  those  obtained  by  the  sand  method,  but  the  author 
considers  them  more  trustworthy. 

In  the  crude  fat  thus  obtained  the  amount  of  phosphorus  is  estimated, 
from  which  the  amount  of  lecithin  is  then  calculated.  It  sometimes 
occurs  to  a  remarkably  large  extent.  L.  he  K. 

o-Tolidine  Sulphates  and  Titration  of  Benzidine  Sulphate. 
Joachim  BiEyiuNGEit  and  Wilhelm  Boksum  (Ghem.  Zeit,,  1906,  30, 
721 — 722). — A  normal  sulphate  of  o-tolidine  may  be  obtained  by  dis¬ 
solving  the  base  in  water  with  careful  addition  of  dilute  hydrochloric 
acid  and  then  adding  excess  of  dilute  sulphuric  acid.  Instead  of  acid 
water,  alcohol  may  be  used  as  a  solvent,  in  which  case,  however,  the 
sulphate  is  more  finely  divided.  The  compound,  when  suspended  in 
water,  may  be  readily  titrated  with  standard  sodium  hydroxide,  using 
phenolphthalein  as  indicator. 

An  acid  salt  may  be  obtained  by  mixing  carefully  a  known  weight 
of  the  normal  salt  with  the  required  quantify  of  dilute  sulphuric  acid, 
evaporating,  and  drying  at  120°.  It  is  readily  dissociated. 

Benzidine  sulphate  may,  as  is  well  known,  be  titrated  with  sodium 
hydroxide  and  phenolphthalein,  preferably  at  50°.  The  authors  stale 
that  the  reaction  proceeds  readily  at  the  ordinary  temperature  if  some 
barium  chloride  is  added.  L.  he  K. 

Precipitation  and  Estimation  of  Alkaloids  with  Potassium 
Bismuth  Iodide.  1).  Jonescu  {Ghem.  Gentr.,  1906,  i,  1803  ;  from 
Ber.  Deut.  jiharm.  Ges.,  16,  130 — 132). — Not  only  atropine  and 
hyoscyamine,  but  also  quinine,  caffeine,  and  antipyrine  may  be  pre¬ 
cipitated  by  potassium  bismuth  iodide  and  recovered  by  treating  the 
precipitate  with  an  alkali.  (Quinine  is  best  extracted  with  ether  and 
caffeine  and  antipyrine  with  chloroform.  The  latter  substance  is  but 
very  slowly  extracted.  L.  he  K. 

A  Reaction  for  Morphine.  C.  Reichakh  ( Chem .  Ceutr.,  19Q6,  i, 
1465  ;  from  Pharm.  Centr.-llalle,  47,  247 — 249.  Compare  Abstr., 
1905,  ii,  127). — If  a  trace  of  morphine  or  its  sulphate  or  hydrochloride 
is  mixed  with  a  few  drops  of  35  per  cent,  formaldehyde  and  evaporated 
nearly  to  dryness,  the  mass,  on  being  moistened  with  a  drop  of  stannous 
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chloride  and  then  gently  evaporated,  assumes  a  permanent  splendid  violet 
colour.  On  adding  a  drop  of  sulphuric  acid,  the  colour  is  changed  to 
blue  ;  hydrochloric  acid  causes  fading,  whilst  aqueous  sodium  hydroxide 
turns  it  reddish-yellow  ;  ammonia  has  hardly  any  effect.  L.  de  K. 

A  Characteristic  Colour  Reaction  for  Morphine.  Dant 
Radulescu  ( Chem .  Cent?'.,  1906,  i,  1378  ;  from  Bull.  Soc.  Sci. 
Bueui'esci,  14,  602 — 605). — For  the  direct  detection  of  morphine  in 
vegetable  infusions,  the  following  test  may  be  employed.  The  solution, 
which  should  be  colourless  or  nearly  so,  is  mixed  with  a  crystal  of 
potassium  nitrite  ;  an  acid  is  added,  and  before  the*  evolution  of  gas 
has  ceased  an  excess  of  strong  aqueous  potassium  hydroxide  is  added. 
In  presence  of  morphine,  the  liquid  turns  rose  or  even  ruby-red.  The 
colouring  matter  is  not  removed  by  agitation  with  ether,  chloroform, 
carbon  disulphide,  or  benzene.  L.  de  K. 

Assay  of  Opium  and  its  Preparations.  Philip  Asher  (Amer. 
J.  Pharm.,  1906,  [vi],  78,  262 — 267). — Four  grams  of  dried  opium 
are  mixed  with  5  c.c.  of  5  per  cent,  potassium  hydroxide  and  dried  on 
the  water-bath.  Five  grams  of  freshly-slaked  lime  and  10  c.c.  of 
water  are  added,  and  the  whole  triturated  for  fifteen  minutes.  Nineteen 
c.c.  of  water  are  added,  and  after  half  an  hour,  15  c.c.  of  the  filtrate 
are  collected.  To  this  are  added  4  c.c.  of  alcohol  and  10  c.c.  of  pure 
ether;  the  whole  is  well  shaken  in  a  100  c.c.  Erlenmeyer  flask,  and 
0  5  gram  of  ammonium  chloride  is  added. 

After  twelve  hours,  the  ethereal  layer  is  poured  through  a  small 
cotton- wool  filter,  and  the  liquid  is  shaken  with  another  10  c.c.  of  ether, 
and  when  this  has  passed  through  the  filter  the  aqueous  liquid  is  poured 
on  to  the  filter,  and  the  flask  is  then  rinsed  twice  in  succession  with 
another  5  c.c.  of  ether.  The  crystals  of  morphine  are  now  washed 
with  water  saturated  with  morphine,  using  15  c.c.  in  all.  The  cotton 
plug  is  carefully  put  back  into  the  flask,  and  the  morphine  is  dissolved 
in  12  c.c.  of  Nj  10  sulphuric  acid,  the  excess  of  which  is  then  titrated 
with  A/40  potassium  hydroxide,  using  a  freshly-prepared  aqueous  solu¬ 
tion  of  hrematoxylin  as  indicator. 

In  the  case  of  tincture  of  opium,  5  c.c.  of  potassium  hydroxide  solu¬ 
tion  are  added  to  40  c.c.  of  the  sample,  and  the  mixture  is  evaporated 
and  then  treated  with  lime  as  directed.  L.  de  K. 

Separation  of  Strychnine  and  Brucine ;  Influence  of  Nitrous 
Acid  in  Oxidation  by  Nitric  Acid.  William  C.  Reynolds  and 
Robert  Sutcliffe  ( J .  ,S'oc.  Chem.  Ind.,  1906,  25,  512—515). — Both 
Stoeder’s  and  Gordin’s  modifications  of  the  oxidation  process  (Abstr., 
1899,  ii,  715;  1903,  ii,  342;  compare  Howard,  Abstr.,  1905,  ii, 
779)  lead  to  slightly  more  trustworthy  results  than  Keller’s  original 
process  (Abstr.,  1903,  ii,  342),  and  of  the  two  Gordin’s  is  the  more 
expeditious.  For  an  amount  of  total  alkaloid  up  to  0-4  gram,  the 
oxidising  solution  should  contain  at  least  7  per  cent,  of  nitric  acid, 
the  reaction  should  be  stopped  after  proceeding  for  ten  minutes, 
and  the  temperature  should  not  exceed  25°.  The  strychnine  should 
be  liberated  by  the  addition  of  excess  of  either  potassium  or 
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sodium  hydroxide,  and  not  by  means  of  sodium  carbonate  or  ammonia. 
The  nitric  acid  used  should  be  of  sp.  gr.  T42 ;  if  more  dilute,  it  is 
necessary  to  add  a  trace  of  a  nitrite  to  start  the  reaction.  The  action 
of  the  nitrous  acid  has  n’ot  been  ascertained,  but  it  appears  to  bo 
similar  to  the  behaviour  of  the  trace  of  water  vapour  necessary  to 
bring  about  the  combination  of  some  gases  by  the  electric  spark. 

w.  p.  a. 

New  Process  for  Estimating  the  Casein  in  Cheese.  Auguste 
Tiullat  and  Sauton  (Compt.  rend.,  1906,  143,  61 — 63). — The  method 
already  described  by  the  authors  (this  vol.,  ii,  591)  for  the  estimation 
of  casein  in  milk  can  also  be  applied  to  the  determination  of  the 
unchanged  casein  in  cheese ;  for  this  purpose,  2  grams  of  the  cheese  in 
a  fine  state  of  division  are  triturated  with  10  c.c.  of  hot  water,  and  50  c.c. 
of  water  added,  and  the  mixture  boiled  for  five  minutes  ;  05  c.c.  of 
commercial  formaldehyde  is  then  added,  and  the  boiling  continued  for 
a  further  three  minutes.  The  casein  is  precipitated  by  five  drops  of 
glacial  acetic  acid,  collected  on  a  tared  filter,  freed  from  fat  by 
extraction  with  acetone,  dried  at  75 — 80°,  and  finally  weighed.  The 
casein  values,  thus  determined,  of  various  cheeses  are  as  follows  : 
Camembert,  1820  per  cent.;  Gruyere,  31'34;  Gervais,  6415;  Brie, 
22‘930  ;  Roquefort  (half-ripe),  1 1*65  ;  Roquefort  (very  ripe),  7T0  ; 
Hollande,  31  -5.  By  this  method  of  estimation  the  process  of  ripening 
of  cheese  can  be  determined,  thus  a  freshly-made  Roquefort  cheese  con¬ 
tained  1948  per  cent,  of  casein;  this  fell  to  18T2,  11'65,  8,  and 
7T0  per  cent,  after  eight,  fifteen,  thirty,  and  sixty  days  respectively. 

M.  A.  W. 

Estimation  of  Proteid  and  Gelatinous  Matters  by  means  of 
Acetone.  Fred.  Bordas  and  Touplain  (Compt.  rend.,  1906,  142, 
1345 — 1346).— The  insolubility  of  proteid  or  gelatinous  matter  in 
pure  or  aqueous  acetone  can  be  applied  to  the  determination  of  the 
amount  present  in  various  food-stuff's.  In  the  case  of  butter  or  cheese, 
the  sample  is  extracted  with  pure  acetone,  and  the  residual  casein 
washed  with  aqueous  acetone,  weighed,  and  then  ignited  to  estimate 
the  ash ;  in  the  case  of  milk,  all  the  proteid  matter  is  completely  pre¬ 
cipitated  by  the  addition  of  20  c.c.  of  pure  acetone  to  10  c.c.  of  the 
sample,  and  separation  is  readily  effected  by  centrifugation. 

M.  A.  W. 

Measurement  of  the  Gelatinising  Points  and  Specific 
Gravities  of  Solutions  of  Various  Glues.  K.  VVinkelblecii 
(Zeit.  angevj.  Chem.,  1906,  19,  1260  — 1262). — The  temperature  at 
which  the  gelatinisation  of  a  given  solution  takes  place  is  determined 
by  thoroughly  shaking  400  c.c.  of  the  solution  with  a  thermometer 
suspended  in  it,  and  cooling  the  containing  flask  by  immersion  in  cold 
water.  As  the  gelatinising  point  is  approached,  the  solution  becomes 
thicker,  air  bubbles  cease  to  rise  in  it,  and  finally  the  solution  becomes 
solid.  On  plotting  gelatinising  points  against  the  percentage  strength 
of  gelatin  solutions,  continuous  curves  were  obtained,  but  this  was  not 
found  to  be  the  case  for  solutions  of  glue. 
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Closely  concordant  values  were  obtained  for  the  specific  gravities 
determined  by  means  of  either  a  specific  gravity  bottle  or  a  hydro¬ 
meter.  It  was  found  that  the  difference  in  gelatinising  point  between 
glue  and  good  gelatin  increases  in  the  case  of  impure  glue  with 
increasing  dilution,  but  remains  practically  constant  in  the  case  of 
pure  glue.  P.  H. 

Fruit  of  Capsicum  Annuum  [Chilies].  Anton  Nestler  (Zeit. 
Nahr.  Genussm .,  1906,  11,  661 — 666). — If  the  dividing  walls  of  the 
fruit  be  examined  under  a  lens,  small  white  and  brown  spots  will  be 
seen.  These  spots  are  cells  filled  with  a  fatty  oil  (myelin)  in  which 
capsicin  is  present.  On  treating  a  fragment  with  ammonia  on  a  micro¬ 
scope  slide,  the  well-known  spiral  threads  or  loops  will  be  observed  to 
shoot  out  from  the  mass.  Numerous  crystals  and  groups  of  crystals 
can  also  be  seen.  When  treated  with  5  per  cent,  potassium  hydroxide 
solution,  the  crystals  dissolve,  and,  after  the  lapse  of  a  few  hours,  fine 
needle-shaped  threads  are  deposited.  In  the  cells  of  the  epidermis  and 
mesophyll  are  found  many  colourless  crystals  ;  the  usual  chemical 
tests  prove  them  to  be  albumin  crystals.  Crystals  of  calcium  oxalate 
are  abundant  in  many  specimens  of  capsicum  fruit.  Owing  to  the 
inactivity  of  capsicin  towards  chemical  reagents,  the  tongue  is  the  best 
test  for  this  substance.  W.  P.  S. 

Calorimetric  Assay  of  Mustard.  Mansier  (./.  PJtarm.  Chim., 
1906,  [vi],  23,  565 — 573). — The  process  is  devised  for  comparing  the 
strength  of  samples  of  mustard.  Fifty  grams  of  the  sample  are  in¬ 
troduced  into  a  calorimeter  containing  100  c.c.  of  water  and  the 
increase  in  temperature  due  to  chemical  action  is  noticed.  A  second 
experiment  is  then  made,  using  95  c.c.  of  water  and  5  c.c.  of  a  solution 
of  20  grams  of  mercuric  chloride  in  100  c.c.  of  brine,  so  as  to  destroy 
the  action  of  the  ferment,  and  the  increase  in  temperature  is  deducted 
from  that  in  the  first  experiment. 

For  a  full  description  of  the  minute  precautions  to  be  taken,  the 
original  article  should  be  consulted.  L.  dk  K. 

The  Process  of  Decomposition  of  Pastry.  Ericii  Lepere 
(Zeit.  offentl.  Chem.,  1906,  12,  226 — 233).— The  cause  of  the  decrease 
in  the  amount  of  lecithin-phosphoric  acid  in  pastry,  when  the  latter  is 
stored  for  some  time,  is  discussed  in  this  paper.  Although  samples 
containing  excessive  quantities  of  water  have  been  found  to  give  low 
percentages  of  lecithin-phosphoric  acid,  drier  samples  have  also  yielded 
abnormally  small  amounts.  The  decomposition  of  the  organic  phos¬ 
phorus  compounds  is  also  influenced  by  the  degree  to  which  the  pastry 
has  been  subdivided.  With  regard  to  the  whole  question  of  the  detec¬ 
tion  of  the  presence  of  eggs  in  pastry,  determinations  of  any  one  con¬ 
stituent  or  analytical  constant  are  of  little  use  by  themselves.  Flour 
contains  very  varying  quantities  of  lecithin-phosphoric  acid,  the  test 
for  cholesterol  fails  when  only  small  quantities  of  egg  are  present,  and 
the  acidity  of  the  fat  extracted  from  the  sample  does  not  give  any 
useful  information.  W.  P.  S. 
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Measurement  of  the  Wave-lengths  of  the  Iron  Spectrum 
for  the  Establishment  of  a  System  of  Spectroscopic 
Standards.  Charles  Fabry  and  H.  Buisson  ( Compt .  rend,,  1906, 
143,  165 — 167). — Exact  measurements  of  the  wave-lengths  of  about 
eighty  lines  in  the  arc  spectrum  of  iron  between  the  wave-lengths  6500 
and  3600  have  been  made  by  the  photographic  method.  Each  of  the 
lines  was  compared  with  the  green  mercury  line  as  standard,  which  in 
its  turn  was  compared  directly  with  the  green  and  red  rays  of  cadmium, 
for  which  the  values  of  the  wave-lengths  given  by  Michelson  and  Benoit 
have  been  taken  as  the  basis  of  the  calculations.  H.  M.  D. 

Band  Spectra.  Johannes  Stark  ( Chem .  Centr .,  1906,  i,  1864; 
from  Pkysikal.  Zed.,  7,  355 — 361). — In  an  elementary  gas,  canal  rays 
produce  a  line-spectrum  and  a  band-spectrum,  of  which  only  the  former 
exhibits  the  Doppler  effect.  Trie  sources  of  the  line-spectrum  are  the 
positive  ions ;  the  band-spectrum  is  not  emitted  by  either  the  negative 
ions  or  the  neutral  atoms,  but  by  the  positive  ions  (“  Restatome”)  and 
the  negative  electrons  in  the  act  of  recombining  to  form  neutral 
atoms.  The  motion  of  the  particles  emitting  the  green  band-spectrum 
of  mercury  vapour  is  not  influenced  by  an  electric  field  ;  the  same 
holds  true  of  hydrogen  and  nitrogen.  These  particles  are,  therefore, 
not  charged.  The  band-lines  become  blurred  by  broadening ;  they 
cannot  be  displaced  by  raising  the  pressure  or  the  temperature.  The 
different  parts  of  the  band-spectrum  correspond  with  different  phases 
of  the  recombination  of  negative  electrons  with  positive  ions.  The 
distribution  of  the  intensity  in  the  band-spectrum  changes,  as  can  be 
shown  experimentally,  if  the  frequency  of  the  different  phases  of  the 
recombination  is  altered  by  change  of  the  temperature.  The  two  kinds 
of  spectra  are  also  compared  as  regards  their  absorption. 

T.  H.  P. 

Kinetics  of  Photochemical  Reactions.  I.  Retardation  of 
Photochemical  Chlorine  Reactions  by  Oxygen.  Relation  to 
Photochemical  Induction  and  Deduction.  Robert  Luther  and 

Emanuel  Goldberg  ( Zeit .  physikal.  Chern.,  1906,  56,  43 — 56.  Compare 
Luther  and  Weigert,  Abstr.,  1905,  ii,  785). — The  experiments  of 
Slator  (Trans.,  1903,  83,  729)  have  been  expanded,  and  it  is  found 
that  the  frequently  irregular  course  of  the  chlorination  of  benzene 
under  the  action  of  light  is  due  to  the  retarding  effect  of  small 
quantities  of  oxygen.  Thus  a  solution  of  chlorine  in  benzene  which 
has  been  freed  from  air  by  boiling  out  under  reduced  pressure  is 
twenty  times  as  sensitive  to  light  as  a  solution  in  contact  with  air  at 
atmospheric  pressure.  Boiling  benzene,  therefore,  is  attacked  readily 
by  chlorine  in  diffuse  light,  not  because  of  the  higher  temperature, 
but  because  the  expulsion  by  boiling  of  all  dissolved  air  renders  the 
mixture  much  more  sensitive  to  light.  Such  a  retardation  as  that 
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referred  to  has  already  been  observed  in  the  reaction  between  chlorine 
and  hydrogen  and  in  that  between  chlorine  and  carbon  monoxide,  and 
the  authors  show  that  the  chlorination  also  of  toluene,  xylene,  and 
acetic  acid  is  retarded  by  oxygen.  Closer  study  of  the  action  of 
chlorine  on  benzene  indicates  that  any  oxygen  present  at  the  beginning 
is  gradually  removed,  and  that  only  after  this  does  the  velocity  of  the 
main  reaction  attain  its  maximum.  This  ppriod  during  which  the 
oxygen  is  being  removed  may  be  identifie  d  with  the  so-called  “  period 
of  induction.”  The  phenomena  of  “  deduction  ”  are  probably  due  to  the 
gradual  subsequent  collection  of  a  little  oxygen  from  the  interaction  of 
chlorine  and  water,  from  the  walls  of  the  containing  vessel,  or  from 
leakage  through  taps.  The  fact  that  moist  chlorine  which  has  been 
exposed  to  light  reacts  more  readily  when  mixed  with  hydrogen  than 
chlorine  which  has  not  been  so  exposed  may  be  attributed  to  the 
removal  during  the  preliminary  exposure  of  traces  of  oxygen  originally 
present.  J.  C.  P. 

Observations  on  Canal  Rays.  Hans  Rau  ( Ghem .  Centr.,  1906, 
ii,  293  j  from  Physikal.  Ze.it.,  *1,  421 — 423). — When  canal  rays  impinge 
on  glass,  the  latter  exhibits  a  green  fluorescence  and  a  reddish-yellow 
surface-layer  of  light,  in  the  spectrum  of  which  the  D  line  is  observed. 
The  phenomenon  is  possibly  one  of  chemiluminescence  caused  by  oxida¬ 
tion,  yet  it  appears  in  nitrogen  quite  free  from  oxygen  and,  faintly,  in 
almost  pure  helium.  In  hydrogen  through  which  the  discharge  has 
been  passing  for  a  longtime,  Wien  observed  only  the  green  fluorescence. 
If  the  glass  is  previously  submitted  to  the  action  of  cathode  rays,  the 
action  of  canal  rays  does  not  at  first  give  sodium  light,  because  the 
cathode  rays  and  the  fluorescence  produced  in  the  hydrogen  by  the 
canal  rays  produce  a  chemical  change  in  the  surface  of  the  glass.  The 
author  explains  the  illumination  observed  under  the  influence  of  the 
canal  rays  as  due  to  intense  local  heating. 

Attempts  to  measure  e/m  for  helium  led  to  no  definite  result. 

An  experiment  with  canal  rays  in  a  strong  magnetic  field  confirmed 
Stark’s  view  that  the  positive  ions  are  the  emitters  of  the  illumination 
exhibiting  the  Doppler  effect.  T.  H.  P. 

Retardation  of  the  a-Particle  from  Radium  in  passing 
through  Matter.  Ernest  Rutherford  (Phil.  Mag.,  1906,  [vi],  12, 
134 — 146.  Compare  this  vol.,  ii,  139). — The  velocity  of  the  a-particle 
from  radium  C  corresponding  with  each  point  of  its  path  in  air  has  been 
determined  by  measuring  the  magnetic  deflection  of  the  rays  after 
pissing  through  different  numbers  of  layers  of  aluminium  foil  of  known 
stopping  power.  The  active  wfire  with  a  deposit  of  radium  C  was 
placed  in  a  triangular  groove  in  a  solid  brass  cylinder,  and  above  it  was 
placed  a  parallel  slit  and  a  photographic  plate,  the  distances  of  which 
from  the  wire  could  be  varied  at  will.  The  photographic  impression 
was  measured  by  projecting  a  magnified  image  on  a  screen  by  means  of 
an  ordinary  arc  lantern. 

It  is  found  that  the  photographic  effect  is  no  longer  visible  when  the 
a-particle  his  passed  through  a  layer  of  foil  corresponding  with  7'06  cm. 
of  ah',  the  velocity  at  this  point  of  the  path  being  about  04  of  the 
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velocity  at  emission.  If  the  energy  of  the  particle  is  represented 
graphically  as  a  function  of  the  path,  the  curve  obtained,  when  extra¬ 
polated,  cuts  the  axis  of  abscissae  at  a  point  corresponding  with 
(7,06  +  1  *25)  cm.  of  air.  From  this  it  is  deduced  that  the  ratio  of  the 
velocity  of  a  particle  of  range  r  to  the  initial  velocity  is  given  by  the 
formula  0'348  Jr  +  1-25.  Since  the  ratio  of  charge  to  mass  is  the  same 
for  the  a-particles  from  radium,  radium  A,  radium  C,  and  radium  F,  this 
formula  can  be  applied  to  calculate  the  velocity  of  the  particles  emitted 
by  these  several  substances,  and  the  values  deduced  agree  very  satis¬ 
factorily  with  those  obtained  by  experiment. 

Examination  of  the  photographic  traces  indicates  a  slight  scattering 
of  the  a-particles  in  passing  through  matter.  On  passing  through  a 
mica  plate  of  thickness  equivalent  to  3  5  cm.  of  air,  a  deflection  of  some 
of  the  rays  to  the  extent  of  about  2°  is  observed.  It  is  calculated  that 
this  change  of  direction  in  passing  through  the  0‘003  cm.  layer  of  mica 
requires  an  average  transverse  electric  field  of  about  100  million  volts 
per  centimetre. 

The  author  points  out  that  the  much  more  rapid  decrease  of  the 
photographic  effect  of  the  particle  towards  the  end  of  its  path 
as  compared  with  the  decrease  in  its  kinetic  energy  indicates  either  the 
existence  of  a  critical  velocity  below  which  it  is  unable  to  produce  its 
characteristic  effects,  or  a  very  rapid  decrease  in  the  velocity  when  this 
reaches  a  certain  value.  H.  M.  D. 

Influence  of  Radium  Radiations  on  the  Conductivity  of 
Electrolytes.  Bkonisl&s  Sabat  {Bull.  Acad.  Sci.  Cracow;,  1906, 62 — 79). 
— The  effect  of  radium  radiations  on  the  electrical  conductivity  of  solu¬ 
tions  of  sodium  chloride,  calcium  chloride,  barium  chloride,  magnesium 
sulphate,  zinc  sulphate,  potassium  carbonate,  hydrochloric  acid,  and 
sodium  hydroxide  has  been  studied.  The  radium  used  was  0'2  gram  of 
the  strongest  radium  preparation  in  a  thin-walled  glass  tube  which  was 
placed  in  the  electrolyte. 

No  immediate  effects  are  noticeable  on  the  introduction  of  the  radium 
preparation,  but  after  several  minutes  an  increase  in  conductivity 
occurs,  and  gradually  attains  a  maximum  ;  this  increase  corresponds 
with  that  due  to  the  rise  in  temperature  (some  0'3 — 0'4°)  produced  by 
the  radium  radiations.  AYlien  the  radium  is  removed,  the  conductivity 
gradually  falls  to  its  normal  value.  J.  J.  S. 

Radioactivity  of  Thorium.  Julius  Elster  and  Hans  Geitel 
( Chem .  Centr.,  1906,  ii,  302 — 303;  from  Fhysikal.  Zeit.,  7,  445 — 452). 
— From  the  sediments  of  the  thermal  springs  of  Bad  Nauheim  and  Bad 
Kreuznach  barium  containing  radium  has  been  isolated,  together  with 
a  product  exhibiting  radioactivity  similar  to,  but  much  more  intense 
than,  that  of  thorium  compounds;  this  product  the  authors  regard  as 
the  radiothorium  of  Hahn  (Abstr.,  1905,  ii,  432  and  789). 

The  rates  of  decay  of  activity  of  thorium  and  radiothorium  X  were 
compared  and  found  to  be  approximately  equal,  from  which  it  is  con¬ 
cluded  that  the  activity  of  thorium  depends  only  on  the  presence  of 
radiothorium.  T.  H.  P. 
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Separation  of  Radiothorium  from  Salts  of  Thorium.  G.  A. 

Blanc  and  Ottorino  Angelucci  (Atti  B.  Accad.  Lincei,  1906,  [v].  15, 
ii,  90 — 94.  Compare  this  vol.,  ii,  594). — The  authors  have  attempted, 
by  various  methods,  to  separate  radiothorium  from  thorium,  the  only 
procedure  meeting  with  any  success  being  the  following :  thorium 
nitrate  (6  kilos.)  was  dissolved  in  water  (about  4  litres)  and  to  the 
solution  were  added  about  60  grams  of  barium  hydroxide  and  the 
corresponding  quantity  of  sulphuric  acid.  No  precipitate  separated 
uutil  after  the  liquid  was  boiled  and  agitated  vigorously,  when  about 
30  grams  of  barium  sulphate  were  deposited.  After  thoroughly  washing 
with  water,  this  precipitate  possessed  considerable  activity,  which  at 
first  decreased  according  to  the  same  law  as  that  of  thorium  X ;  later 
on  this  law  was  departed  from  and  the  activity  ultimately  became  constant 
at  a  value  small  compared  with  the  original  one.  The  radiothorium 
separated  in  this  way  from  thorium  represents  only  a  small  fraction  (of 
the  order  O’OOl)  of  the  total  quantity  present.  T.  H.  P. 

Radioactive  Lead  extracted  from  Pitchblende.  Jean  Danysz, 
jun.  ( Govipt .  rend.,  1906,  143,  232 — 234). — When  radioactive  lead 
chloride,  extracted  from  pitchblende,  is  dissolved  in  boiling  water  and 
precipitated  from  the  cooled  solution  by  means  of  hydrochloric  acid, 
and  this  treatment  is  repeated  ten  times,  the  final  salt  obtained  is 
almost  completely  inactive,  emitting  neither  penetrating  rays  nor  rays 
easily  absorbable.  But  these  two  sorts  of  rays  soon  reappear  and 
gradually  increase  in  intensity.  This  is  what  should  occur,  assuming 
that  the  whole  of  the  radium  E  and  polonium  have  been  removed  from 
the  lead,  only  the  radium  D  being  left ;  the  latter  then  re-forms  radium 
E,  which,  in  its  turn,  is  transformed  into  polonium.  The  penetrating 
radiation  due  to  radium  E  should  increase  according  to  the  law : 

^  =  1^  (l  -  e  6  ),  If  being  its  value  at  time  l ,  I,*,  its  limiting  value 
(practically  attained  in  a  month’s  time),  and  6  the  time-constant  of  the 
radium  E.  This  law  assumes  a  constant  production  of  radium  E  by 
radium  D. 

Experiments  made  with  two  different  samples  give  values  for  6  from 
6'51  to  7'12  days,  and  from  6-25  to  7'43  days  in  the  two  cases, 
the  mean  values  being  6‘84and  6-81  days.  This  value  of  6  corresponds 
with  a  diminution  of  radium  E  to  the  extent  of  one-half  in  4’72  days. 

The  total  activity,  due  to  radium  E  and  polonium,  varies  according 
to  a  more  complicated  law  ;  as  a  function  of  the  time,  it  is  given  by  the 
sum  of  a  constant  and  two  exponentials.  As  the  time  constant 
of  polonium  is  great  (about  200  days)  compared  with  that  of  radium  E, 
the  curve  must  be  followed  for  several  months  in  order  to  determine 
this  constant  exactly.  T.  H.  P. 

Supposed  Radioactivity  of  Hydrogen  Peroxide.  Octave  Dony 
and  Alice  Dony  ( Chem .  Centr.,  1906,  ii,  203 — 204;  from  Sep.-Abdr.  Sekt. 
I.  Kong.  Chem.  Pharm.  Liittich,  1906.  Compare  Precht  and  Otsuki, 
Abstr.,  1905,  ii,  296,  495). — The  formation  of  hydrogen  peroxide 
by  auto-oxidation  can  be  detected  much  more  sharply  by  photographic 
means  than  by  the  ordinary  chemical  reactions,  a  further  advantage  in 
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the  former  case  being  that  there  is  no  introduction  of  foreign  substances, 
which  may  modify  the  reaction. 

In  the  rusting  of  iron,  hydrogen  peroxide  cannot  be  detected,  even 
photographically.  Potassium  chloride,  which  accelerates  the  oxidation 
of  iron  and,  further,  increases  the  stability  of  hydrogen  peroxide, 
destroys  the  latter  rapidly  in  presence  of  rust.  The  decomposition  of 
hypochlorites  in  presence  of  potassium  chloride  and  ferric  oxide 
probably  depends  on  a  similar  process. 

The  activating  of  many  organic  compounds  in  presence  of  radiations 
more  probably  depends  on  formation  of  hydrogen  peroxide.  In  gelatin 
the  latter  diffuses  about  as  rapidly  as  a  salt  in  water. 

Two  chambers  were  arranged,  each  containing  a  photographic  plate 
and  hydrogen  peroxide  solution,  between  which,  in  one  case,  a  sheet  of 
metal  was  placed.  On  passing  equal  currents  of  air  for  the  same  time 
through  the  two  chambers,  the  two  plates  were  found  to  be  blackened 
to  the  same  extent ;  this  result  cannot  be  explained  by  the  radiation 
theory  of  Graetz  ( Physikal .  Zeit .,  5,  698).  The  gelatin  exhibits  an 
extraordinarily  great  absorptive  power  for  hydrogen  peroxide  vapour. 

When  vapours  of  water  and  hydrogen  peroxide  act  in  the  dark  on  a 
selenium  cell,  the  resistance  of  the  latter  falls,  owing  to  a  modification 
produced  in  the  surface  of  the  selenium.  The  action  of  hydrogen  per¬ 
oxide  on  a  photographic  plate  is  increased  by  the  addition  of  substances, 
such  as  sulphuric  acid,  which  render  the  peroxide  more  stable. 

Whether  the  vapours  of  hydrogen  peroxide  exist  as  such  or  whether 
they  consist  of  a  modification  of  oxygen  which  readily  re-forms  hydro¬ 
gen  peroxide,  is  not  decided.  T.  H.  P. 

Absorption  of  Nitrogen  by  Organic  Substances  under  the 
Influence  of  Radioactive  Matter.  Marcelein  Berthelot  ( Compt . 
rend.,  1906,  143,  149 — 152). — A  piece  of  filter  paper  was  sealed  up  in 
a  glass  tube  containing  a  small  quantity  of  impure  radium  chloride. 
This  tube  was  wrapped  in  another  sheet  of  paper  and  enclosed  in  a 
second  tube,  which  was  then  kept  in  the  dark  for  a  period  of 
eleven  months.  The  sealed  tube,  which  originally  contained  29 T  c.c. 
of  air,  was  then  found  to  contain  1 5*5  c.c.  of  nitrogen,  1*5  c.c.  of  carbon 
dioxide,  and  no  oxygen.  7*6  c.c.  of  nitrogen  and  6*0  c.c.  of  oxygen  had 
been  absorbed  by  the  organic  matter.  The  author  points  out  that  this 
phenomenon  is  analogous  with  the  absorption  already  observed  under 
the  influence  of  atmospheric  electricity  and  the  silent  discharge. 

The  rays  which  are  effective  in  promoting  the  absorption  of  nitrogen 
are  unable  to  pass  through  the  glass  of  the  inner  tube.  The  glass  of 
both  the  inner  and  outer  tubes  in  the  above-described  experiment  was 
coloured.  The  two  colour  changes  are  distinct  from  each  other,  and 
are  to  be  attributed  to  different  kiuds  of  radiation.  Chemical  changes 
thus  lead  in  the  same  way  as  physical  measurements  to  the  view  that 
the  radiations  from  radium  are  heterogeneous.  IT.  M.  D. 

A  Mineral  which  retards  the  Discharge  of  an  Electroscope. 

Ernst  H.  Buchner  ( Chem .  Centr.,  1906,  ii,  151 — 152;  from  Chem. 
WeeJcblad,  3,  325 — 32tf). — A  mineral  from  the  south  of  Norway, 
assumed  to  contain  radium,  was  found  to  retard  the  discharge  of  an 
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electroscope.  The  retarding  influence  appears  to  diminish  with  time, 
and  finally  gives  way  to  the  ordinary  acceleration  of  discharge.  It  is 
supposed  that,  from  the  beginning,  both  these  influences  are  at  work, 
the  radioactive  one  producing  on  the  walls  of  the  electroscope  an 
induced  activity,  which  ultimately  exceeds  the  retarding  action  of  the 
mineral.  That  no  permanent  change  is  here  produced  in  the  mineral 
is  shown  by  the  fact  that  the  retarding  effect  is  the  same  after  twenty- 
four  hours.  The  supposition  that  the  mineral  emits  positively  charged 
particles  is  excluded  by  the  observation  that  it  exhibits  the  same 
behaviour  towards  a  negatively  charged  electroscope  as  towards  one 
positively  charged.  The  neighbourhood  of  a  solution  containing 
radium  impairs  the  activity  of  the  mineral,  so  that  it  accelerates  the 
discharge  of  the  electroscope ;  but  when  left  for  a  week  in  surround¬ 
ings  devoid  of  radium,  the  substance  reverts  to  its  original  condition. 
It  is  remarkable  that,  after  the  mineral  has  been  removed,  the  velocity 
of  discharge  of  the  electroscope  remains  the  same  as  during  the  last 
measurement  of  the  radioactivity  of  the  mineral.  T.  H.  P. 

Relations  between  the  Variation  of  Electrical  Resistance 
and  the  Expansion  of  Monatomic  Solids.  Witold  Broniewski 
(J.  Chim.  phys.,  1906,  4,  285 — 310). — During  fusion  the  electrical 
resistance  decreases  for  those  substances  which  contract  on  melting  and 
increases  for  those  which  expand  ;  this  renders  it  probable  that  a  con¬ 
nection  exists  between  expansion  and  resistance.  Writing  the  expansion 
formula  at  =  «0(  1  +  Kt)  as  at  =  a0[l  +  1/(»F  +T0)$],  n  =  (1  —  KT0)/KF, 
where  F  is  the  absolute  melting  point.  The  values  for  n  for  platinum, 
copper,  silver,  aluminium,  palladium,  gold,  potassium,  and  cadmium,  as 
deduced  from  previous  values  of  the  expansion,  only  vary  between 
0'94  and  PI 3.  Considering  this  as  unity  the  expression  above  becomes 
at  =  (F  +  T)  x  constant.  For  polyatomic  substances,  n  is  not  unity. 
Values  for  the  expansion  of  atomic  volume  between  0°  and  the  fusion 
point  vary  between  0‘52  and  0-75,  the  mean  being  0  65,  and  regarded 
as  constant,  whilst  the  change  of  atomic  volume  during  fusion  is  also 
approximately  constant,  the  mean  value  being  0’56.  The  value  for  the 
(atomic  latent  heat  of  fusion)  |  (absolute  temperature  of  fusion)  is 
approximately  constant,  the  mean  value  being  2’37.  The  author  then 
enunciates  the  law  that  “the  resistance  of  monatomic  solids  varies 
proportionately  to  the  free  space  between  the  particles,”  and  adds 
a  large  number  of  results  for  the  variation  of  resistance  during 
fusion,  and  for  the  temperature-coefficient  of  the  resistance,  which 
are  in  good  agreement  with  this.  L.  M.  J. 

Variation  of  the  Electrical  Resistance  of  Steels  near  the 
Transition  Points.  P.  Fournel  ( Compt .  rend.,  1906,  143,  287 — 288). 
— In  a  previous  paper  (this  vol.,  ii,  546),  the  author  has  shown  in  the 
form  of  a  curve  the  relation  between  the  electrical  resistance  and 
temperature  for  five  samples  of  steel ;  for  temperatures  below  600° 
the  curves  are  arranged  on  the  plane  of  co-ordinates  in  the  order  of  the 
values  of  2,  where  2  for  each  steel  is  the  sum  of  the  products  of  the 
carbon,  silicon,  and  manganese  content  of  the  steel  and  the  corre¬ 
sponding  atomic  weight. 
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Curves  representing  the  relation  between  the  change  of  electrical 
resistance  with  the  temperature  ( dRJdt )  and  the  temperature  ( t )  are 
given  for  the  five  samples  of  steel ;  each  curve  consists  of  two  straight 
lines,  one  parallel  to  the  axis  of  temperature  and  the  other  oblique,  and 
for  the  five  curves  the  temperatures  corresponding  with  the  meeting 
points  of  the  two  lines  increase  as  the  values  of  2  decrease. 

Above  900°  the  resistance  increases  with  the  temperature  according 
to  the  equation  Rt  =  R900(l  4-  at),  the  coefficient  of  variation,  a, 
increasing  with  2.  The  values  of  2  and  a  for  the  five  samples  of  steel 
are  appended  : 


No.  of  Steel.  5.  i'¬ 
ll  .  21-14  3-3  xlO'4 

I  .  31-42  3-3  x  10~4 

1Y  .  33-87  3-8  xK)-4 

V  .  —  4-0  xlO"4 

III  .  43-36  4-3  xlO"4 

M.  A.  W. 


Atomic  Conductivities  of  the  Ions.  Philip  Blackman  (Phil. 
Mag.,  1906,  [vi],  12,  150 — 152). — A  discussion  of  the  additive  nature 
of  the  molecular  conductivities  of  acids,  bases,  and  salts.  H.  M.  D. 

Conductivity  of  Mixtures  of  Electrolytes.  III.  F.  Barm- 
water  (Ze.it.  physikal.  Chem.,  1906,  56,  225—235.  Compare  Abstr., 
1899,  ii,  396  ;  1904,  ii,  10). — When  dilute  solutions  are  prepared 
containing  a  weak  acid  and  its  sodium  or  potassium  salt,  or  both,  the 
conductivity  of  the  mixed  solution  can  be  calculated  from  the  con¬ 
ductivities  of  the  components  by  the  author’s  formulae  (see  loc.  cit.). 
The  acids  used  were  acetic,  propionic,  glycollic,  and  but^sfic  acids. 
The  results  bear  out  the  assumptions  made,  namely,  that  whilst  sthe 
influence  of  the  weak  acid  on  the  degree  of  dissociation  of  the  salt  is 
very  small,  that  of  the  salt  on  the  degree  of  dis  ociation  of  the  acid  is 
very  great,  as  required  by  the  theory.  J.  C.  P. 

Electrical  Conductivity  of  Colloidal  Ferric  Chloride.  G. 

Malfitano  ( Gompt .  rend.,  1906,  143,  172 — 174.  Compare  this  vol., 
ii,  450). — The  electrical  conductivity  of  colloidal  solutions  of  ferric 
chloride  is  in  some  cases  greater,  in  others  less,  than  that_  of  the 
solutions  which  are  obtained  by  filtration  of  the  former  through 
collodion  membranes.  The  magnitude  and  sign  of  the  difference 
depends  on  the  concentration  of  the  solution  and  on  the  nature  and 
number  of  the  colloidal  granules.  It  is  not  possible  from  the  experi¬ 
mental  data  to  assign  any  definite  value  to  the  conductivity  due  to 
the  granules.  II .  M.  D. 

Electrolytic  Potential  of  Certain  Peroxides.  Arrigo 
Mazzucchelli  and  Cesare  Barbero  (Atti  R.  Accad.  Lincei,  1906,  [v], 
15,  ii,  35 — 42  and  109 — 113). — The  authors  have  measured  the 
electrolytic  potential  of  peroxides  of  titanium,  vanadium,  molybdenum, 
tungsten,  and  uranium,  and  of  salts  of  the  hyper-acids  and  fiuohyper- 
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acids  of  these  elements,  peroxides  being  defined  as  compounds 
analogous  to  hydrogen  peroxide,  from  which  they  can  be  prepared 
by  double  decomposition,  and  which  they  yield  on  hydrolysis.  The 
measurements  were  made  sometimes  in  acid  and  sometimes  in  alkaline 
solution,  one  electrode  being  of  platinum  or  gold  and  the  other  being 
a  normal  mercury  electrode.  The  potentials  obtained  are  referred  to 
that  of  the  hydrogen  electrode  as  zero. 

It  is  found  that  the  potentials  are  not  absolutely  constant,  but  vary 
slightly,  both  with  the  time  and  for  different  electrodes.  The  ex¬ 
planation  of  this  behaviour,  which  has  been  observed  before  and  may 
be  regarded  as  a  characteristic  of  the  peroxides,  is  to  be  found  in  the 
capacity  possessed  by  these  compounds  of  acting  both  as  oxidising  and 
as  reducing  agents,  and  in  the  opposed  influences  thus  exerted  on  the 
definite  potential.  The  numbers  obtained  are  not  in  accord  with 
Nerust’s  formula  for  the  potential,  namely,  E  =  tt  +  &log(0/c),  where 
E  is  the  potential  and  C  and  c  the  concentrations  of  the  two  degrees  of 
oxidation  (normal  salt  and  hyper-salt)  present. 

Considered  from  an  electromotive  standpoint,  all  the  peroxides 
examined  up  to  the  present,  with  the  exceptions  of  persulphuric  acid 
and  Caro’s  acid,  exert  by  preference  a  reducing  action.  All  the  higher 
oxides  of  the  elements  investigated,  from  ,  which  the  peroxides  are 
derived  directly,  exhibit  a  more  or  less  marked  amphoteric  nature; 
here,  too,  sulphuric  anhydride  forms  an  exception.  T.  H.  P. 

Galvanic  Polarisation  at  a  Mercury  Cathode.  Gilbert  1ST. 
Lewis  and  Richard  F.  Jackson  (Zeit.  physiked.  Chem.,  1906,  56, 
193 — 211). — For  their  experiments  the  authors  have  used  a  sulphuric 
acid  cell  in  which  the  auode  whs  of  platinised  platinum  kept  chatged  with 
hydrogen.  Special  care  was  taken  in  the  purification  of  the  hydrogen, 
the  sulphuric  acid,  the  mercury,  and  the  platinised  platinum  employed. 
That  the  anode  in  this  cell  was  unpolarisable  was  shown  by  the  fact 
that  for  a  given  E.M.F.  applied  the  current  reached  a  constant  value 
almost  immediately;  further,  the  strengih  (!)  of  the  polarisation 
current  was  practically  unaffected  by  moving  the  contents  of  the  cell, 
or  by  increasing  the  rate  of  passage  of  hydrogen  over  the  anode. 
When  the  E.M.F.  applied  is  gradually  raised  to  0  7  volt,  the 
corresponding  values  of  log/  lie  on  a  straight  line  ;  when  the  E.M.F. 
applied  is  then  gradually  diminished  Irom  07  volt,  the  values  of  log/ 
observed  all  lie  above  the  straight  line  just  described,  although  not 
themselves  on  a  regular  curve.  The  fact  that  the  values  of  log / 
observed  with  decreasing  E.M.F.  lie  above  those  observed  with 
increasing  E  M.F.  indicates  that  the  current  itself  either  produces 
some  substance  which  catalytically  accelerates  the  electrolytic  reaction, 
or  renders  the  surface  of  the  cathode  catalytically  active.  The  theory 
of  the  linear  relationship  between  log/  and  the  applied  E.M.F.  is 
discussed. 

The  influence  of  tomperature  on  the  polarisation  is  not  great,  and 
on  the  whole  the  authors’  experiments  indicate  that  for  a  given 
potential  the  strength  of  the  polarisation  current  diminishes  slightly 
as  the  temperature  rises. 

Experimental  evidence  shows  that  the  polarisation  cannot  be 
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attributed  to  a  homogeneous  chemical  reaction,  or  to  the  diffusion  of 
gaseous  hydrogen  from  the  electrode,  or  to  the  diffusion  of  hydrogen 
ions  towards  the  electrode.  It  is  suggested  that  the  reaction  2H  =  H« 
may  be  the  process  which  determines  the  polarisation,  but  the  authors’ 
work  does  not  supply  any  definite  proof  of  this  view  (compare  Tafel, 
Abstr.,  1900,  ii,  588).  J.  C.  P. 

Dissociation  of  Nitric  Acid  in  Mixtures  of  Water  and  Ether. 

Petbu  Bogdan  ( Zeit .  EleJctrochem.,  1906,  12,  489 — 493.  Compare 
this  vol.,  ii,  83). — Further  experiments  on  the  partition  of  nitric  acid 
between  ether  and  water  show  that  the  solubility  of  water  in  ether  is 
influenced  by  the  presence  of  nitric  acid  except  in  dilute  solutions. 
The  previous  conclusions  are  therefore  invalid.  Experiments  with 
dilute  solutions  show  that  the  molecular  elevation  of  the  boiling 
point  of  ether  produced  by  nitric  acid  is  not  independent  of  the  con¬ 
centration.  The  solutions  conduct  electricity.  The  conductivities  of 
solutions  of  nitric  acid  in  water  saturated  with  ether  are  measured  ; 
the  degree  of  electrolytic  dissociation  calculated  from  them  is  in 
agreement  with  Ostwald’s  law  of  dilution,  the  dissociation  constant  at 
25°  being  1  '39. 

Assuming  that  Ostwald’s  law  is  true  for  the  dissociation  of  nitric 
acid  in  the  ether  solutions,  a  constant  coefficient  of  partition  of  the 
undissociated  part  of  the  nitric  acid  is  found  ;  the  assumption  leads  to 
the  conclusion  that  nitric  acid  dissolved  in  wet  ether  is  dissociated  to 
a  large  extent,  although  the  conductivity  of  the  solution  is  small. 

T.  E. 

Dissociation  Constants  of  Weak  Acids.  Edmond  Bauer 
{Zeit.  physikul.  Chem.,  1906,  56,  215 — 222). — When  the  absorption 
coefficients  of  carbon  dioxide  in  pure  water  and  in  solutions  of 
sodium  buryrate  and  sodium  benzoate  have  been  accurately  determined, 
it  is  possible  by  Sand’s  method  (Abstr.,  1904,  ii,  612)  to  calculate 
satisfactorily  the  dissociation  constants  of  butyric  and  benzoic  acids. 
Similarly,  the  dissociation  constant  of  nitrous  acid  has  been  deduced 
from  the  absorption  coefficient  of  carbon  dioxide  in  solutions  of 
potassium  nitrite,  and  is  found  to  have  the  value  6-4  x  10~4  (maximum 
possible  error  8 — 10  per  cent.).  A  comparison  of  the  conductivities 
of  equally  concentrated  solutions  of  potassium  chloride  and  potassium 
nitrite  leads  to  the  value  58  for  the  ionic  conductivity  of  N02\ 

J.  C.  P. 

Electrolysis  of  Alkaline  Chlorides.  III.  Use  of  Dia¬ 
phragms  of  Oxide  of  Iron.  Edouard  Mallet  and  Philippe  A. 
Guye  (J.  Chim.  phys.,  1906,  4,  222 — 231.  See  Abstr.,  1903,  ii,  586  ; 
1904,  ii,  29). — The  ordinary  diaphragms  in  use  in  electrolysis  are  not 
suitable  for  the  electrolysis  of  alkaline  salts,  as  they  are  readily 
attacked  and  become  useless  in  a  comparatively  short  time,  and  the 
concentration  of  soda  in  the  cathode  liquid  cannot  be  raised  above 
about  100  grams  per  litre.  The  authors  have  experimented  with 
diaphragms  of  a  porous  oxide  of  iron,  and  results  of  experiments  on 
the  porosity,  permeability,  and  use  in  actual  electrolysis  are  given. 
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They  find  this  material  to  be  completely  unattacked  by  chlorine  or  by 
the  alkali,  so  that  highly  concentrated  cathode  liquids  can  be  obtained. 
Smaller  electrolytic  vessels  may  therefore  be  employed  and  less  evapora¬ 
tion  of  water  required  in  the  manufacture  of  alkali.  L.  M.  J. 

The  Law  of  the  Independent  Migration  of  Ions.  Wilhelm 

Palmaer  (Zeit.  Elektrochem.,  1906,  12,  509 — 511). — A  simple  deduc¬ 
tion  of  the  law.  T.  E. 

Model  and  Experiment  to  Demonstrate  Changes  of  Con¬ 
centration  during  Electrolysis.  Wilhelm  Palmaer  ( Zeit .  Elektro¬ 
chem.,  1906,  12,  511 — 513). — The  model  consists  of  four  sets  of  eighteen 
beads  mounted  on  horizontal  wires.  These  are  supported  on  fixed 
vertical  supports,  which  also  serve  to  indicate  the  boundaries  between 
the  cathode,  anode,  and  unchanged  intermediate  compartments  of  a 
Hittorf  cell.  Two  sets  of  beads  serve  to  mark  the  initial  condition  of 
affairs  ;  the  other  two  sets  may  be  moved  in  opposite  directions,  and 
the  beads  marked  which  represent  ions  which  have  separated  out  at  the 
electrodes. 

In  the  experiment,  hydrochloric  acid  (4xV)  is  electrolysed  in  a 
U-tube  with  limbs  about  70  cm.  long  ;  a  platinum  wire  forms  the 
cathode  and  a  silvor  wire  the  anode.  With  1()0  volts,  the  current  is 
about  0-02  ampere.  After  a  few  minutes,  a  difference  of  level  in  the 
two  limbs  of  the  tube  is  observed,  due  to  the  changes  of  concentration 
of  the  acid.  T.  E. 

Electrical  Conductivity  of  Solutions  in  Liquid  Iodine. 

Gilbert  N.  Lewis  and  Plumer  Wheeler  (Zeit.  physikal.  Chern.,  1906, 
56,  179—192). — The  conductivity  of  solutions  of  potassium  iodide  in 
liquid  iodine  has  been  determined  at  120°,  140°,  and  160°.  Liquid 
iodine,  even  when  it  has  been  purified  by  sublimation  in  quartz  vessels 
and  has  not  been  brought  in  contact  with  glass,  appears  to  have  a 
specific  conductivity  of  about  3  x  10  but  further  experiments  are 
necessary  before  the  question  is  definitely  settled.  Potassium  iodide 
dissolves  readily  in  liquid  iodine,  and  the  conductivity  of  the  more 
concentrated  solutions  is  equal  to  that  of  the  best  conducting  aqueous 
solutions.  In  the  dilute  solutions,  the  molecular  conductivity  increases 
in  a  linear  manner  with  the  concentration  up  to  a  maximum,  after 
which  it  falls  off.  The  temperature-coefficient  of  the  conductivity  is 
negative  for  the  dilute  solutions,  but  becomes  positive  for  the  more 
concentrated  solutions. 

In  connection  with  the  abnormal  variation  of  molecular  conductivity 
with  concentration,  it  is  noted  that  in  Bancroft’s  empirical  formula  for 
the  dilution  law,  KC X  =  G '2n,  n  varies  for  aqueous  solutions  from  2 
for  weak  acids  and  bases  down  to  L36  for  potassium  chloride.  That 
is,  the  greatest  deviation  from  the  mass  action  law  is  observed  when 
a  substance  which  has  itself  in  the  pure  state  (fused)  a  high  con¬ 
ductivity  is  added  to  a  solvent  which  has  itself  only  a  slight  con¬ 
ductivity.  This  addition  means  a  change  in  the  dissociating  power  of 
the  solvent,  and  it  is  possible  that  if  a  binary  salt  were  added  to  a 
solvent  with  smaller  conductivity  than  water  the  deviations  from  the 
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mass  action  law  would  be  still  more  marked  and  n  would  have  a  value 
less  than  1.  In  such  a  case,  the  molecular  conductivity  would  increase 
with  the  concentration.  J.  C.  P. 

Pseudo-acids  and  Amphoteric  Electrolytes.  Arthur  Hantzsch 
(Zeit.  physiJcal.  Chem.,  1906,  50,  57 — 64). — A  reply  to  Lunden’s 
criticism  (this  vol.,  ii,  265).  J.  C.  P. 

Colloidal  Nuclei  and  Ions  in  Dust-free  Air  saturated  with 
Alcohol  Vapour.  Carl  Barus  (Amer.  J.  Sci.,  1906,  [iv],  22, 
136  — 142). — The  phenomena  of  fog  formation  in  supersaturated  mixtures 
of  ethyl  alcohol  and  air  have  been  examined  and  compared  with  the 
results  obtained  in  the  case  of  water-air  and  water-carbon  dioxide 
mixtures.  The  first  medium  behaves  as  if  the  nuclei  were  larger 
than  in  the  case  of  the  last  two,  and  the  number  of  nuclei  in  alcohol 
vapour  is  about  3  5  times  as  great  as  for  water  vapour  under  like 
conditions.  From  the  amount  of  alcohol  precipitated  per  c.c.  by  the 
sudden  cooling  incident  on  expansion,  the  number  of  nuclei  corre¬ 
sponding  with  a  given  corona  has  been  calculated.  Curves  are  given 
which  show  the  dependence  of  the  number  of  nuclei  on  the  fall  in 
pressure  and  also  the  effect  of  subjecting  the  vapour  to  Rontgen 
radiation.  The  difference  between  the  behaviour  of  the  mixtures 
alcohol-air,  water-air,  and  water  carbon  dioxide  is  clearly  seen  by 
means  of  these  curves.  H.  M.  D. 

Ionisation  of  Saline  Vapours.  Georges  Moreau  (Ann.  Chini. 
Phys.,  1906,  [viii],  8,  201 — 242.  Compare  Abstr.,  1903,  ii,  125,  196  ; 
1904,  ii,  536  ;  1905,  ii,  9 ;  this  vol.,  ii,  68,  217). — On  heating  a  salt  of 
an  alkali  metal  at  a  high  temperature,  it  undergoes  ionisation,  and  the 
density  of  the  charges  separated  is  proportional  to  the  square  root  of 
the  concentration  of  the  salt  in  the  gaseous  medium  containing  it. 
This  law,  which  Arrhenius  found  to  hold  in  the  case  of  flames,  is  also 
valid  at  lower  temperatures. 

The  charges  at  a  distance  from  the  region  of  ionisation  constitute 
the  nuclei  of  ions  of  which  the  mobility  falls  with  the  temperature  and 
with  an  increase  in  the  concentration  of  the  salt.  The  variation  of  the 
mobility  is  explained  by  the  attraction  of  the  charged  centres  for  the 
saline  particles  which  exist  in  the  gaseous  medium,  the  number  of 
which  increases  as  the  saline  vapour  condenses  owing  to  the  lowering 
of  temperature. 

Between  0°  and  170°  the  ions  have  an  appreciable  mass,  which  lies 
between  that  of  the  large  ions  due  to  the  oxidation  of  phosphorus  and 
that  of  those  produced  in  the  air  by  Rontgen  rays.  At  the  high 
temperature  of  a  flame,  their  mass  is  much  smaller.  The  positive  ion 
with  a  magnitude  of  1  mol.  and  the  smaller  negative  one  consist  at 
first  of  a  corpuscle,  which  afterwards  becomes  charged  with  the  saline 
particles  also  existing  in  the  flame. 

The  recombination  of  the  ions  proceeds  according  to  the  law  of  mass 
action,  the  coefficient  of  recombination  varying  inversely  with  the  con¬ 
centration.  This  result  is  justified  by  the  fact  that  the  ions  which 
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recombine  are  sufficiently  heavy  for  the  majority  of  the  collisions  to  be 
followed  by  recombination. 

A  study  of  the  energy  of  ionisation  shows  that  the  separation  of 
the  charges  starting  from  one  saline  molecule  is  analogous  to  the 
chemical  dissociation  of  ordinary  gases.  It  is  found  that  the  heat  of 
ionisation  is  independent  of  the  state  of  chemical  agglomeration  of  the 
salt  or  of  the  ionised  substance,  which  indicates  that  the  ionisation  is 
of  a  corpuscular  nature.  One  molecule  of  the  salt  first  loses  a  negative 
particle  which  serves  as  a  centre  for  the  negative  ion,  whilst  the  rest 
of  the  molecule  constitutes  the  positive  nucleus.  As  ammonium  salts 
and  acid  solutions  are  only  feebly  ionised  compared  with  the  alkali 
salts,  it  seems  probable  that  the  negative  particle  parts  the  more 
readily  from  the  alkali  metal. 

The  author’s  results  thus  confirm  the  hypothesis  of  the  theory  of 
flame,  that  a  corpuscular  radiation  takes  place  from  the  metallic  atom. 

T.  H.  P. 

Diminution  of  the  Mobility  of  Ions  in  Fog.  Julius  Elster 
and  Hans  Geitel  (Chem.  Centr.,  1906,  ii,  200;  from  Physikal.  Zeit.,  7, 
370 — 371). — Air  charged  with  fog  possesses  a  relatively  low  con¬ 
ductivity  owing  to  the  ions  being  less  mobile.  This  fact  is  employed 
by  the  authors  in  demonstrating  the  positive  self-electrification  of 
radium  during  the  emission  of  /3-rays. 

The  authors  have  also  observed  the  volume  charge  appearing  in  the 
air  when  the  ions  are  kept  in  a  layer  of  mist.  Carbon  dioxide,  charged 
with  ammonium  chloride  vapour,  was  passed  into  an  earthed  metallic 
dish  over  which  was  fixed  a  charged  metallic  plate.  When  a  source  of 
ions  was  placed  between  the  plate  and  the  dish  the  vapour  became 
charged  in  the  same  sense  as  the  plate.  After  removing  the  source  of 
the  ions  the  plate  was  earthed  and  the  dish  connected  with  the  electro¬ 
meter  ;  on  blowing  the  ammonium  chloride  vapour  suddenly  from  the 
dish  the  electrometer  indicated  a  charge  opposite  in  sign  to  that  of  the 
plate. 

Layers  of  fog  or  mist  resting  on  the  ground  exhibit  in  the  normal 
electric  field  of  the  earth  a  positive  volume  charge.  T.  H.  P. 

The  Mean  Path  traversed  by  Gaseous  Molecules  and  its 
Relation  to  the  Theory  of  Diffusion.  Marte  Smoluchowski  {Bull. 
Acad.  Sci.  Cracow,  1906,  202 — 213).- — A  mathematical  discussion  of 
the  mean  free  path  of  a  gaseous  molecule  and  the  application  to  the 
elaboration  of  a  mathematical  formula  for  gaseous  dissociation. 

J.  J.  S. 

The  Electro-capillary  Function.  Leon  G.  Gouy  (Ann.  Chim. 
Phys.,  1906,  [viii],  8,  291 — 363). — A  detailed  account  of  work  already 
published  (Abstr.,  1901,  ii,  83,  435,  592  ;  1902,  ii,  194,  487). 

M.  A.  W. 

Electric  Vacuum  Furnace.  William  C.  Arsem  (J.  Amer.  Chem. 
Soc.,  1906,  28,  921 — 935). — An  electrical  resistance  furnace  enclosed 
in  a  vacuum  chamber  and  cooled  by  a  water-jacket  is  described  and 
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figured.  The  parts  liable  to  be  injured  by  excessive  heating  are  also 
cooled  by  a  current  of  water.  The  furnace  is  provided  with  a  mica 
window  through  which  the  effect  of  heat  on  any  substance  or  reaction 
may  be  observed  up  to  the  vaporising  point  of  carbon.  The  heater 
consists  of  a  helix  of  carbon  or  graphite ;  for  high  temperatures 
artificial  graphite  is  to  be  preferred ;  it  is  surrounded  by  a  radia¬ 
tion  screen  made  of  a  double-walled  cylinder  of  graphite  packed  with 
graphite  powder.  With  this  screen  in  position,  the  melting  point  of 
platinum  is  reached  with  a  quarter  of  the  electrical  energy  necessary 
without  it.  The  life  of  the  heater  shortens  rapidly  at  high  tempera¬ 
tures  :  nine  hours  at  2500°,  three-quarters  of  an  hour  at  3100°,  in 
consequence  of  increasing  vaporisation  of  carbon  from  its  centre. 
The  substance  to  be  heated  is  placed  in  a  crucible  of  graphite  for  high 
temperatures,  of  magnesium  oxide  for  the  fusion  of  metals  or  the 
preparation  of  alloys  below  1650°,  or  of  iron,  copper,  fire-clay,  porcelain, 
or  thorium  oxide  for  special  purposes.  To  prevent  the  formation  of 
cracks,  the  magnesium  oxide  crucibles  must  be  fired  at  1350°. 

The  relation  of  the  temperature  to  the  electrical  energy  was  deter¬ 
mined  by  observing  the  kilo-volt-amperes  necessary  to  maintain  the 
furnace  at  the  melting  points  of  pure  copper  and  platinum  respectively. 
From  the  results  is  obtained  the  expression  :  yn  =  ax,  in  which  y  is  the 
temperature  of  the  furnace  above  that  of  the  room,  x  is  the  energy  in 
kilo-volt-amperes,  and  n  and  a  are  constants  for  which  the  values 
1  895  and  285,200  respectively  are  calculated.  The  relation  of  the 
temperature  to  the  electrical  energy  is  given  also  in  the  form  of  a 
curve.  G.  Y. 

Method  for  Determining  the  Temperatui  md  Conductivity 
for  Heat  of  the  Positive  Column.  J.  E.  Lilienfeld  {Chum.  Centr., 
1906,  ii,  200  ;  from  Ber.  deut.  Phys.  Ges.,  4,  182 — 196). — Good 
conducting,  and  therefore  dissociated,  gases  should  possess  a  high 
conductivity  for  heat,  and  the  author  describes  an  arrangement  by 
means  of  which  the  process  of  dissociation  can  be  studied  in  this  way. 
The  discharge  is  made  to  pass  between  two  large  electrodes  placed 
between  two  glass  bulbs  connected  by  a  capillary  tube.  In  the  capillary 
is  placed  a  thin  platinum  strip,  to  which  a  known  amount  of  heat  is 
imparted  electrically  ;  the  constant  temperature  assumed  by  this  strip 
is  measured  electrically.  When  introduced  into  the  column,  the  strip 
does  not  assume  the  temperature  of  the  gas,  but  remains  considerably 
cooler  than  the  latter.  The  heat  conductivity  in  the  positive  column 
is  always  higher  than  the  normal  value  under  similar  conditions.  In 
hydrogen,  the  heat  conductivity  and  temperature  are  always  higher 
than  in  oxygen  or  nitrogen.  T.  H.  P. 

Researches  on  the  Thermic  and  Electric  Conductivity  Power 
of  Crystallised  Conductors.  Feans  M.  Jaeger  ( Proc .  K.  Akad. 
Wetensch.  Amsterdam ,  1906,  9,  89 — 98). — Since  it  has  been  found  that 
the  quotient  of  the  electric  and  thermal  conductivities  of  all  metals  is 
a  constant,  independent  of  their  chemical  nature,  but  directly  propor¬ 
tional  to  the  absolute  temperature,  it  seemed  probable  that  this  ratio 
should  also  be  constant  for  these  properties  measured  parallel  to  the 
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three  axes  of  the  crystal.  This  supposition  has  been  tested  on  crystal¬ 
line  bismuth  and  hannatite.  In  neither  case  was  this  ratio  found  to 
be  constant.  The  bearings  of  the  results  on  the  theory  of  crystalline 
structure  are  discussed.  K.  J.  P.  0. 

Chlorides  and  Sulphates  of  Rubidium  and  Caesium.  Robert 
De  Forceand  (Conipt,  rend.,  1906,  143,  98  — 101.  Compare  this  vol., 
ii,  445). — The  following  thermochemical  data  have  been  determined  : 

RbCl  +  aq.  =  RbCl  aq.  -  4460  cal.  ;  CsCl  +  aq.  —  CsCl  aq.  -  4750  cal. 

Assuming  that  the  heat  of  neutralisation  of  the  bases  is  the  same  as 
that  of  potassium  hydroxide,  the  author  obtains  : 

Rb  (solid)  +  Cl  (gas)  —  RbCl  (solid)  +  105,940  cal. 

Cs  (  „  )  +  Cl  (  „  )  =  CsCl  (  „  )  +  109,860  „ 

Rb  (  „  )  +  HC1  (aq.)  =  RbCl  (aq.)  +  77,630  „ 

Cs  (  „  )  +  HC1  (  „  )  =  CsCl  (  „  )  +  81,550  „ 

The  heat  development  in  the  formation  of  the  chlorides  increases 
regularly  with  the  atomic  weight  in  the  series,  sodium,  potassium, 
rubidium,  caesium. 

Rb2S04  4-  aq.  =  Rb2S04  aq.  -  6660  cal.  ; 

RbHS04  +  aq.  =  RbHS04  aq.  -  3730  cal. 

RbOH  aq.  +  H2S04aq.  =RbHS04  aq.  +  15,345  cal. 

RbOH  aq.  4-  RbHS04  aq.  =  Rb2S04  aq.  4-16,175  „ 

Rb  4-H.2S04aq.  =  RbHS04aq.  4- H  (gas)  4-83,470  cal. 

Rb  4- RbHS04  aq.  =Rb2S04  aq.  4- H  (gas)  4-67,300  „ 

Rb2 4-  S  4-  40  =  Rb.2S04  4-  344,680  cal. 

Rb"  4-  H  4-  S  4-  40  =  RbHS04  4-  277,370  „ 

Cs2S04  4-  aq.  =  Cs2S04  aq.  -  4970  cal.  ; 

CsHS04  4-  aq.  =  CsHS04  aq.  -  3730  cal. 

CsOHaq.  4-  H2S04aq.  =  CsHS04aq.  4- 15,730  cal. 

CsOH  aq.  4-  CsHS04  aq.  —  Cs2S04  aq.  4-15,910  ,, 

Cs  4-  H2S04  aq.  =  CsllS04  aq.  4-  H  (gas)  4-  88,000  cal. 

Cs  4- CsHS04  aq.  =  Cs2S04  aq.  4-H(,,  )  4-67,930  ., 

Cs2  4-  S  -f  40  =  Cs2S04  4-  349,830  cal. 

Cs2  +  H  +  S  +  40  =  CsHS04  4-  282,900  „ 

As  in  the  case  of  the  chlorides,  the  thermochemical  data  for  the 
sulphates  of  the  metals  Na,  K,  Rb,  Cs  form  a  regular  series.  If 
the  data  for  lithium,  calcium,  strontium,  and  barium  are  compared, 
the  differences  are  small,  and  lithium,  with  the  smallest  atomic  weight, 
appears  to  stand  between  calcium  and  strontium.  H.  M.  D. 

Three-phase  Lines  in  Chloral  Alcoholate  and  Aniline  Hydro¬ 
chloride.  Hendrik  W.  Bakiiuis  Roozeboom  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam,  1906,  9,  99 — 104).— [With  Leopold.] — Three-phase  lines 
should  be  observed  in  the  case  of  solid  compounds,  the  liquid  phases  of 
which  dissociate  into  two  substances  of  differing  volatility.  In  many 
cases,  such  as  ammonium  hydrosulphide,  the  liquids  are  only  formed  at 
such  high  pressures  that  the  course  of  the  three-phase  line  cannot  be 
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studied  experimentally.  Both  chloral  alcoholate  and  aniline  hydro¬ 
chloride  are  well  adapted  to  the  investigation.  Further,  the  liquid 
mixture  of  the  two  dissociated  products  shows  a  minimum  vapour 
pressure.  In  both  cases  the  three-phase  line  has  been  followed  and  its 
relation  to  the  sublimation  line  and  to  the  vapour  pressure  line  of  the 
undissociated  compound  determined.  K.  J.  P.  0. 

Improved  Condensation  Apparatus.  H.  E.  Barnard  and 
H.  E.  Bishop  (J.  Amer.  Chem.  Soc.,  1906,  28,  999— 1002) —The 
authors  describe  and  figure  a  cheap  and  convenient  arx-angement  of 
condensers  of  metal  tubing  and  gas  fittings  allowing  of  a  number  of 
distillations  being  carried  on  simultaneously.  Space  is  economised  by 
slanting  the  condensers  ;  these  are  supported  by  central  swivels  and 
may  be  rotated  to  facilitate  the  removal  of  the  distillation  flasks. 

G.  Y. 

Experimental  Determination  of  the  Surface  Tension  of 
Liquid  Oxygen  and  of  Liquid  Nitrogen.  Leo  Grunmach 
(Sitzungsber.  K.  Akad.  Wiss.  Berlin ,  1906,  679 — 686). — Using  a  method 
previously  described  (Abstr.,  1901,  ii,  646),  the  surface  tensions  of 
liquid  oxygen  and  liquid  nitrogen  have  been  determined. 

The  oxygen  boiled  at  —182-65°  at  762‘22  mm.,  a  value  in  closer 
agreement  with  Holborn’s  than  with  Dewar’s  value.  Four  series  of 
observations  were  made,  from  which  the  mean  value  13-074 
±0  066  dyn./cm.  was  found.  The  speci6c  cohesion  is  23"038. 

The  liquid  nitrogen  boiled  at  -  195-9°  under  a  pressure  of  749T  mm., 
its  surface  tension  was  8-514  ±0  02  dyn./cm.,  and  its  specific 
cohesion  21  -527. 

The  molecular  weights  were  calculated  from  the  equation  : 

M -  o-  n/(2-2 W{6-  T\jaf. 

For  oxygen  the  mean  value  41 '51  and  for  nitrogen  the  value  37 "30 
were  found.  Both  these  liquids  seem  therefore  to  be  associated, 
whereas  it  was  previously  found  that  the  compounds  ammonia,  sulphur 
dioxide,  and  nitrous  oxide  had  the  same  molecular  weights  in  the 
liquid  and  the  gaseous  states.  K.  J.  P.  O. 

A  Rule  for  Capillary  Phenomena  analogous  with  Trouton’s 
Rule  for  the  Latent  Heat  of  Evaporation.  Wladimir  A. 
Kistiakowsky  (Zeit.  Eleklrochem.,  1906,  12,  513 — 514). — For  40  non¬ 
associating  liquids  the  value  of  a.M/T  is  shown  to  lie  between  0-0101 
and  0'0119,  the  mean  being  0-0116.  In  the  formula,  a  is  the  height 
to  which  the  liquid  would  rise  in  a  tube  1  cm.  in  diameter  at  its  boiling 
point,  M  is  the  molecular  weight,  and  T  the  absolute  boiling  point. 

Associating  liquids  give  smaller  values  for  the  constant ;  water  and 
acetic  acid,  for  example,  give  normal  values  when  a  double  molecular 
weight  is  taken.  T.  E. 

Pressure  in  the  Capillary  Layer  Parallel  to  its  Surface. 

Gerrit  Barker  (Zeit.  physikal.  Chem .,  1906,  56,  95 — 104.  Compare 
Abstr.,  1905,  ii,  304). — A  theoretical  paper.  J.  C.  P. 
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Influence  of  Other  Substances  on  the  Rate  of  Diffusion  in 
Jellies.  Heinrich  Bechhold  and  J.  Ziegler  (Zeit.  physikal.  Chem., 
1906,  56,  105 — 121). — The  rate  of  diffusion  of  electrolytes  and  non¬ 
electrolytes  in  gelatin  and  agar-agar  diminishes  as  the  percentage 
strength  of  the  jellies  increases.  The  authors  have  studied  the  rate  of 
diffusion  of  some  colouring  matters  and  electrolytes  into  gelatin  and 
agar-agar  jellies  containing  various  other  substances.  The  permeability 
of  these  jellies  is  diminished  by  the  presence  of  sodium  sulphate, 
dextrose,  glycerol,  and  alcohol,  but  is  generally  increased  by  the 
presence  of  carbamide.  Sodium  chloride  and  iodide  appear  to  be 
without  any  very  definite  influence  on  the  permeability  of  the  jellies. 

The  effect  of  electrolytes  and  non-electrolytes  on  the  melting  points 
(determined  under  similar  conditions)  of  gelatin  and  agar-agar  jellies 
is  irregular  in  character.  Thus,  in  contrast  with  the  behaviour  of 
gelatin,  the  melting  point  of  agar-agar  is  lowered  by  dextrose  and 
glycerol,  but  raised  by  sodium  chloride.  J.  C.  P. 

Solubility  of  Sparingly  Soluble  Substances.  II.  Solubility 
of  Silver  Chloride,  Bromide,  and  Thiocyanate  at  100°.  Wjlhelm 
Bottger  (Zeit.  physikal.  Chem.,  1906,  56,  83 — 94.  Compare  Abstr., 
1904,  ii,  241). — The  conductivity  of  saturated  solutions  of  the  salts 
named  has  been  determined  in  the  apparatus  used  by  Noyes  and 
Coolidge  (Abstr.,  1904,  ii,  226).  From  the  values  of  the  conductivity, 
the  solubilities  have  been  calculated  in  the  usual  way.  The  values 
thus  obtained  for  the  solubility  at  100°  (expressed  as  milligrams  of 
salt  per  lit t e  of  saturated  solution)  are  as  follows:  silver  chloride, 
218;  silver  thiocyanate,  6'4  ;  silver  bromide,  3'7.  It  thus  appears 
that  the  washing  of  silver  chloride  precipitates  with  hot  water  may 
result  in  perceptible  loss  if  large  quantities  of  water  are  used.  The 
relative  increase  of  solubility  between  20°  and  100°  is  not  so  great  in 
the  case  of  the  chloride  as  in  the  case  of  the  other  two  salts.  J.  C.  P. 


Solubility  of  the  Chlorates,  Bromates,  and  Iodates  of  the 
Alkaline  Earth  Metals.  I.  Barium,  Chlorate,  Bromate,  and 
Iodate.  Max  Trautz  and  Arnold  Anchutz  (Zeit.  physikal.  Chem., 
1906,  56,  236 — 242). — The  solubilities  of  the  three  barium  salts  have 
been  determined  at  points  between  the  cryohydric  temperature  and  the 
temperature  of  the  saturated  boiling  solution.  A  few  of  the  solubility 
values  (in  grams  of  anhydrous  salt  per  100  grams  saturated  solution) 
are  given  in  the  following  table  : 


Barium  chlorate 
Barium  bromate 
Barium  iodate 


0°.  20°. 

16-9  25-26 

0-29  0-65 

0-008  0-022 


50°.  90°. 

36  69  48-7 

1-72  4-26 

0-056  0-141 


In  all  cases,  the  solid  in  equilibrium  with  the  saturated  solutions  is 
the  monohydrate.  J.  C.  P. 


Influence  of  One  Substance  on  the  Solubility  of  Another. 
Robert  Riedel  (Zeit.  physikal.  Chem.,  1906,  56,  243 — 253). — The 
partition  coefficient  of  aniline  between  toluene  and  water  varies  with 
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the  concentration,  and  it  is  suggested  that  aniline,  when  dissolved  in 
toluene,  may  exist  partly  as  single  and  partly  as  double  molecules,  the 
relative  proportions  of  these  varying  with  the  concentration.  The 
influence  which  inorganic  bases  (barium,  strontium,  and  calcium  hydr¬ 
oxides)  have  in  lowering  the  solubility  of  aniline  in  water  is  greater 
than  the  corresponding  influence  of  salts,  and  increases  with  the 
strength  of  the  base.  J.  C.  P. 

Miscibility  of  Crystallised  Phases.  Frans  M.  Jaeger  {Ze.it. 
Kryst.  Min.,  1906,42,  236 — 276). — Numerous  examples  are  collected 
together  and  discussed,  and  several  new  observations  added  of  cases  in 
which  organic  compounds  of  different  kinds  are  capable  of  forming 
mixed  crystals  or  solid  solutions.  It  is  concluded  that  the  greater  the 
similarity  between  the  spacial  crystalline  structure  of  the  two  sub¬ 
stances  the  greater  is  the  extent  to  which  they  can  form  mixed 
crystals.  The  conclusions  of  G.  Bruni  and  others  (Abstr.,  1903,  ii, 
63,  715;  1904,  ii,  388,  712  ;  1905,  ii,  153)  as  to  the  isomorphism  of 
such  substances  are  adversely  criticised.  JL.  J.  S. 

Formation  of  Complexes,  Hydration,  and  Colour.  Gilbert  N. 
Lewis  ( Zeit .  physikal.  Chem.,  1906,  50,  223 — 224.  Compare  Abstr., 
19<»5,  ii,  50u  ;  Donnan,  ibid.,  ii,  806) — The  author  admits  that 
Donnan  and  Bassett’s  Experiments  establish  the  existence  of  a  complex 
anion  in  blue  cobalt  cnioride  solutions,  but  contends  that  the  colour 
cha>  ge  from  blue  to  red  must  be  in  some  way  associated  also  with  a 
process  of  hydration.  J.  C.  P. 

Researches  on  Chemical  Equilibria.  E.  Briner  (./.  Chim.  phys., 
19n6,  4,  267 — 284). — The  results  of  the  work  have  been  previously 
published  (this  vol.,  ii,  424,  529).  The  present  paper  contains  also  an 
account  of  the  author’s  work  on  the  system  S02  +  NH3.  Contrary  to 
usual  statements,  the  compound  S02(N  H3)2  was  never  obtained.  It 
was  found  that  the  action  was  not  reversible,  the  probable  cause  of  this 
being  the  partial  reduction  of  the  sulphur  dioxide  to  sulphur. 

L.  M.  J. 

Chemical  Equilibrium  of  Several  Bases  exposed  simul¬ 
taneously  to  the  Action  of  Phosphoric  Acid.  Marcellin  P.  E. 
Berthelot  {Ann.  Chim.  Phys.,  1906,  [viii],  8,  2«9 — 290). — A  reply  to 
Quartaroli  (compare  Abstr.,  1905,  ii,  821  ;  and  Berthelot,  Abstr.,  1901, 
ii,  504;  1902,  ii,  255).  M.  A.  W. 

Reactivity  of  Certain  Acids  in  Alcoholic  Solutions.  Emil 

Petersen  ( Chem .  Centr.,  1906,  ii,  228;  from  K.  Dansk.  Vidensk.  Selsk. 
Forh.,  1906,  41 — 66). — -The  method  of  working  adopted  by  the  author 
was  to  dissolve  the  acid  in  a  large  proportion  of  alcohol  contained  in  a 
small  flask  having  a  narrow  neck ;  the  latter  having  been  fused  up, 
the  flask  was  heated  for  a  definite  time  at  100°,  and  then  rapidly 
cooled,  the  contents  being  titrated  with  A/40  or  A/80  barium  hydroxide 
solution. 

The  reaction  between  hydrochloric  acid  and  much  methyl  alcohol  is 
vol.  xc.  ii.  45 
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not  strictly  unimolecular,  the  order  of  the  reaction  being  between 
1  and  2.  With  ethyl  alcohol  and  hydrochloric  acid,  hownver,  the  re¬ 
action  is  strictly  unimolecular,  and  the  constants  are  independent 
of  the  concentration  of  the  acid,  which  is  not  the  case  with  methyl 
alcohol  ;  in  both  instances,  the  addition  of  water  greatly  diminishes 
the  velocity  of  the  reaction.  The  author  deduces  the  equation  for 
a  reaction  of  the  first  order  with  diminishing  amounts  of  catalyst. 

Measurements  were  made  of  the  velocities  of  reaction  of  the  first  six 
fatty  acids  in  iV/10  solution  with  a  large  excess  of  alcohol  and  in 
presence  of  a  little  hydrochloric  acid.  The  reactions  are  all  of  the  first 
order.  Formic  acid  acts  considerably  more  strongly  that  the  others,  for 
which  the  constants,  corrected  for  the  hydrochloric  acid,  are  as 


follows  : 

Acetic 

acid  . 

Methyl  alcohol. 
.  54  . 

Ethyl  alco] 

.  7-8 

Propionic 
Butyric 
is  /Butyric 
Valeric 

.  44  . 

,  5-5 

.  24  . 

36 

.  20  . 

.  22 

. 

.  9  . 

.  3-5 

The  salt-forming  reactivities  of  these  acids  in  alcoholic  solution  were 
determined  by  Ustwald’s  volume  chemical  method,  the  distribution  of 
sodium  between  each  acid  and  dichloroacetic  acid  being  measured.  The 
reactivity  is  found  to  be  the  same  for  each  of  the  five  acids.  When  1 
gram-mol.  of  the  salt  of  the  fatty  acid  is  mixed  with  1  gram-mol.  of  the 
dichloroacetate  in  about  JV/5  concentration,  95'4  per  cent,  of  the  former 
salt  is  in  all  cases  decomposed.  T.  H.  P. 

Mechanism  of  the  Reduction  of  Potassium  Permanganate. 
Kinetics  of  the  Reaction  between  Potassium  Permanganate 
and  Formic  Acid.  Anton  Skhabal  and  J.  Prriss  (Monatsh.,  1906, 
27,  503 — 542.  Compare  Skrabal,  Abstr.,  1905,  ii,  17). — The  mechanism 
of  the  reduction  of  potas-ium  permanganate  is  independent  of  the 
nature  of  the  reducing  agent.  Thus  the  oxidation  of  formic  acid 
by  potassium  permanganate  takes  place  in  stages  similar  to  those  of 
the  oxidation  of  oxalic  acid.  An  incubation  period  is  distinctly  observ¬ 
able  in  the  action  of  manganese  peroxide  as  well  as  of  potassium  per¬ 
manganate  on  formic  acid. 

The  oxidation  of  formic  acid  by  tervalent  manganese  is  the  only  re¬ 
action  which  can  be  said  with  certainty  to  take  place  without  accelera¬ 
tion  of  the  original  velocity.  Manganic  ions  which  are  formed  in  the 
first  stage  of  the  action  of  the  higher  oxides  of  manganese,  as  also 
of  manganese  salts,  react  more  rapidly  with  formic  acid  than  does 
manganese  in  any  other  degree  of  oxidation.  The  reaction  of 
manganese  salts  with  formic  acid  is  a  reaction  of  the  first  order  and  the 
velocity  coefficients  are  constant  only  when  the  concentration  of 
the  formic  acid  is  constant.  Within  the  limits  of  the  measurable 
reaction,  the  velocity  of  the  oxidation  is  proportional  to  the  original 
concentration  of  the  formic  acid. 

An  incubation  period  is  observed  also  in  the  spontaneous  decompo- 
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sition  of  potassium  permanganate,  during  which  oxygen  is  evolved 
(compare  Vor  lander,  Blau,  and  Wallis,  this  vol.,  i,  730). 

G.  Y. 


Esterification  of  Benzoic  Acid  by  means  of  Alcoholic 
Hydrogen  Chloride.  Anton  Kailan  ( Monatsh .,  1906,  27,  543 — 600). 
— The  author  has  repeated  the  work  of  Goldschmidt  (Abstr.,  1896, 
i,  229  ;  ii,  638)  on  the  esterification  of  benzoic  acid  by  means  of 
alcoholic  hydrogen  chloride  at  25°,  but  with  wider  variations  in  the 
concentration  of  the  reacting  substances.  If  the  esterification  of 
benzoic  acid  in  absolute  alcoholic  solution  is  calculated  as  a 
unimolecular  reaction,  the  velocity  constant  k  is  found  to  diminish 
markedly  as  the  reaction  proceeds  if  the  concentration  of  the  benzoic 
acid  is  comparatively  high.  This  is  caused,  as  stated  by  Goldschmidt, 
by  the  change  in  the  nature  of  the  solvent  consequent  on  the 
formation  of  water  during  the  reaction,  and  not  by  hydrolysis  of  the 
ester  formed  by  the  water  or  hydrogen  chloride.  If  the  concentration 
of  the  benzoic  acid  is  small,  the  diminution  of  k  is  negligible. 

The  relation  of  the  velocity  of  esterification  to  the  concentration 
of  the  hydrogen  chloride,  as  given  by  Goldschmidt,  is  found  to  apply 
only  to  solutions  in  99-85  per  cent,  alcohol;  in  alcoholic  solutions 
containing  a  larger  proportion  of  water,  the  velocity  constant  k 
increases  more  rapidly  than  the  concentration  of  the  hydrogen  chloride. 
In  alcoholic  solution  containing  3  gram-mols.  of  water  per  litre, 
k  was  found  to  vary  during  the  reaction,  but  not  in  one  direction 
only. 

The  relation  of  the  velocity  constant  to  the  concentration  of  the 
hydrogen  chloride  and  to  the  amount  of  water  present  is  represented 
by  the  expression  :  1  jk  =  5-78  +  13*24 jc  +  (  -  35*36  +  59*26 Jc 

-  4*778 /c2  +  l*707/c3)m  +  (16*98  -  24*80/c  +  38*35/c2  -  3*679 /c3)m2, 
which  applies  to  solutions  in  which  the  molecular  concentration  of  the 
water  lies  between  w  =  0*02  and  w  =  2*25,  and  that  of  the  hydrogen 
chloride  between  0*15  and  0*8  or  1*0;  with  2 [2>N  hydrogen  chloride, 
the  expression  applies  also  to  solutions  with  w  —  6.  For  a  given 
concentration  of  the  hydrogen  chloride,  the  equation  representing  the 
velocity  of  esterification  takes  the  form  :  t2  -  ix  =  [a  +  ft(A  +  w0)  + 
y(4  +  w0)2]log(«-aq)/(a-  x2)  -  1/2*302 6{(j3  +  y(A  +  2m>0)](x2  ~  aq)  + 
y/2(x22  —  ar^)},  in  which  x  is  the  number  of  gram-mols.  of  the  ester 
formed  per  litre  at  the  time  t.  It  is  shown  that  the  relation  of  the 
velocity  constant  to  the  amount  of  water  present  explains  the 
course  of  the  reaction  with  the  higher  concentrations  of  benzoic 
acid. 

The  ester  formed  when  the  reaction  is  prolonged  must  assist  in  the 
retardation  of  the  velocity  of  the  esterification,  as  k  is  slightly 
diminished  if  small  amounts  of  ethyl  benzoate  are  added  to  the 
reacting  mixture.  If  the  alcohol  is  not  cooled  during  the  addition  of 
the  hydrogen  chloride,  the  constant  k  as  observed  is  too  small  in 
consequence  of  the  presence  of  water  formed  together  with  ethyl 
chloride.  G.  Y. 

45—2  ’ 
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Kinetics  of  the  Transformation  Tniocarbimide  — >  Am¬ 
monium  Thiocyanate  in  Dilute  Aqueous  Solution.  Paul 
Dutoit  and  Leon  Gagnaux  ( J .  Chim.  phys.,  1906,  4,  261 — 266). — The 
reaction  in  Nj  10  aqueous  solution  was  found  to  proceed  normally  as  a 
unimolecular  reaction  ;  the  constant  value  of  le  was  found  to  be  0‘0195 
at  176-2°,  0-0167  at  175°,  0  00465  at  161-1°,  and  0-00099  at  148-5°, 
giving  a  temperature-coefficient,  of  2-9  per  10°.  Small  quantities  of 
sodium  hydroxide  cause  a  decrease  in  the  velocity,  whilst  sulphuric  acid 
causes  an  increase,  the  effect,  however,  being  small  in  both  cases.  At 
the  temperature  of  123-4°  the  values  of  k  decrease  rapidly,  probably 
indicating  that  the  reaction  tends  to  a  measurable  equilibrium. 

L.  M.  J. 

Velocity  of  Autoracemisation  of  Optically-active  Am¬ 
monium  Salts.  Edgar  Wedekind  ( Zeit .  Elektrochem.,  1906,  12, 
515 — 516  ;  Hans  Goldschmidt,  ibid.,  1906,  12,  516 — 517). — Polemical 
(compare  this  vol.,  i,  419  ;  ii,  612).  T.  E. 

A  Property  of  Enzymes.  Jacques  Duclaux  ( Compt .  rend.,  1906, 
143,  344 — 346). — A  theoretical  paper.  The  diastatic  properties  of  a 
colloid  depend  not  so  much  on  the  total  mass  of  colloid  present  as  on 
the  part  of  it  which  is  active,  thus  in  the  case  of  colloidal  ferric 
hydroxide,  Fe203,mFe2Cl6,  which  in  the  presence  of  hydrogen  peroxide 
possesses  diastatic  properties,  the  active  part  here  is  the  ?nFe2Clfi,  and 
the  value  of  m  varies  with  the  electric  sign  of  the  colloid,  its  coagulation, 
and  the  absorption  of  dissolved  substances  by  the  colloid  (compare 
Abstr.,  1904,  ii,  162,  243,  325  ;  1905,  ii,  432,  511  ;  this  vol.,  ii,  677). 

M.  A.  W. 

Influence  of  Non-electrolytes  on  the  Mutual  Precipitation 
of  Colloids  of  Opposite  Electrical  Sign.  J.  Larguier  des 
Bancels  (Compt.  rend.,  1906,  143,  174 — 176). — The  formation  of  a 
precipitate  on  mixing  solutions  of  colloidal  ferric  hydroxide  and  aniline- 
blue  in  the  presence  of  various  non-electrolytes  such  as  carbamide, 
glycerol,  ethyl  alcohol,  formaldehyde,  acetone,  dextrose,  and  sucrose 
has  been  examined.  It  is  found  that  carbamide  facilitates  the 
precipitation,  whilst  the  other  non-electrolytes  have  the  opposite  effect, 
ethyl  alcohol,  formaldehyde,  and  acetone  being  most  active  in  this 
respect.  '  H.  M.  D. 

Isomorphism  of  Potassium  Chlorate  and  Nitrate.  Jean 
Herbette  (Compt.  rend.,  1906,  143,  128 — 130). — Experiments  have 
been  made  to  determine  whether  potassium  chlorate  is  capable  of 
forming  tnixed  crystals  with  the  ordinary  rhombic  form  of  potassium 
nitrate.  On  evaporation  of  a  solution  containing  15  grams  of 
chlorate  and  100  grams  of  nitrate,  two  kinds  of  crystals  separate. 
The  one  kind  is  monoclinic  and  contains  65  per  cent,  of  chlorate, 
the  other  is  rhombic  and  consists  of  pure  nitrate.  Thus,  whilst  the 
unstable  form  of  potassium  nitrate  is  apparently  isomorphous  with  the 
ordinary  form  of  the  chlorate,  there  appears  to  be  no  second  form  of 
the  chlorate  isomorphous  with  the  stable  form  of  the  nitrate.  This 
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fact  may  be  utilised  in  a  practical  way  for  the  separation  of  dimorphous 
substances  by  crystallisation.  ® 

Angular  measurements  of  the  mixed  crystals  obtained  by  slow 
evaporation  show  that  the  crystallographic  properties  are  by  no  means 
intermediate  between  those  of  the  pure  substances.  H.  M.  D. 

The  Atomic  Weights  of  all  Chemical  Elements  are  Com¬ 
mensurable  and  Matter  is  Uniform.  Gustav  D.  Hinrichs  ( Chem . 
Centr.,  1906,  ii,  197  ;  from  Mon.  Sci .,  [iv],  20,  i,  419 — 436.  Com¬ 
pare  this  vol.,  ii,  450). — The  author  discusses  critically  the  develop¬ 
ment  of  the  estimation  of  atomic  weights  during  the  three  periods  of 
Berzelius,  Dumas,  and  Stas.  The  value  12  for  carbon  is  taken  by  the 
author  as  the  starting  point  of  his  system.  A  number  of  cases  are 
discussed  in  which  the  author  states  that  incorrect  fractional  atomic 
weights  have  been  arrived  at,  and  in  which  the  application  of  the 
author’s  method  yields  integral  values.  The  author  assumes  that  all 
elements  are  composed  of  a  primordial  element,  pantogen. 

Crookes’s  value  for  thallium  becomes  204'00  when  the  true  number 
for  nitrogen  is  taken.  Similar  considerations  hold  for  boron,  sodium, 
arsenic,  and  platinum.  Chlorine,  355,  and  copper,  63 -5,  are  the  only 
elements  with  non-integral  atomic  weights.  It  is  concluded  that  all 
atomic  weights  are  multiples  of  0’5.  T.  H.  P. 

Basis  of  Stoichiometry.  Emil  Baur  {Zeit.  anorg.  Chem.,  1906, 
50,  199 — 209.  Compare  Ostwald,  Trans.,  1904,  85,  506 — 522). — 
Mainly  polemical  against  Benedicks  (this  vol.,  ii,  530).  The  author 
contends  that  the  objections  raised  by  the  latter  to  Ostwald’s  deductions 
of  the  stoichiometrical  laws  are  groundless.  It  is  shown,  in  agreement 
with  Ostwald,  that  the  law  of  combining  weights  can  be  deduced  with 
the  help  of  the  theory  of  coexistence  of  phases,  and  the  author  offers 
an  alternative  deduction  based  on  entirely  different  premises  (the 
theory  of  simultaneous  equilibrium).  G.  S. 

Lecture  Experiments.  [Densities  of  Oxygen  and  Hydrogen. 
Structure  of  Flames.  Effect  of  Substituents  in  the  Benzene 
Nucleus.]  Johannes  Thiele  ( Annalen ,  1906,  347,  140 — 142 — The 
relative  densities  of  hydrogen  and  oxygen  are  demonstrated  by  taring 
two  evacuated  glass  bulbs  whose  volumes  are  in  the  proportion  of  1  to 
16,  filling  the  larger  with  hydrogen  and  the  smaller  with  oxygen,  and 
showing  on  the  balance  that  no  change  of  weight  occurs. 

A  simple  means  of  showing  the  structure  of  a  flame  by  means  of 
the  mantle  of  an  incandescent  gas  burner  is  described. 

The  effect  of  the  position  of  nitro- groups  on  the  basicity  of  nitro- 
anilines  is  readily  demonstrated  by  pouring  solutions  of  the  three 
nitroanilines  in  a  little  concentrated  sulphuric  acid  into  water;  the 
o-nitroaniline  is  mainty  precipitated,  the  solution  becoming  colourless  ; 
the  solution  of  jo-nitroaniline  becomes  yellow;  the  solution  of  the 
m-nitroaniline  remains  colourless.  K.  J.  P.  O. 

Chemical  Lecture  Experiments.  [Reduction  of  Calcium 
Carbonate.  Ignition  of  Calc  Spar.  Oxidation  of  Iron.  Carbon 
Dioxide.]  Franz  Kuspert  {Chem.  Centr.,  1906,  ii,  87 — 88;  from 
Zeit.  phys.-chem.  Unlerr.,  19,  166 — 167). — Reduction  of  calcium 
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carbonate  (limestone)  with  powdered  magnesium  gives  amorphous 
carbon,  which  is  rendered  visible  by  treating  the  mass  with  dilute 
hydrochloric  acid. 

When  a  cleavage  rhombohedron  of  calcspar  is  heated  on  an  asbestos 
dish  with  the  blowpipe  flame,  the  lime  formed  retains  the  shape  of  the 
original  crystal,  so  that  it  can  be  weighed  and  the  proportion  of  carbon 
dioxide  lost  thus  estimated. 

The  necessity  for  protecting  molten  iron  in  the  blast  furnace  by 
means  of  slag  may  be  shown  by  placing  a  small  piece  of  glowing  wood- 
charcoal  on  the  surface  of  purified  iron-filings,  and  then  directing 
a  vigorous  stream  of  oxygen  on  to  the  latter.  Tbe  whole  fuses  to 
a  mass  of  ferroso-ferric  oxide,  which  remains  white-hot  for  some  time 
after  the  withdrawal  of  the  oxygen  current. 

Carbon  dioxide  can  be  obtained  from  an  inverted  soda-water 
syphon.  A  litre  syphon,  filled  at  a  pressure  of  7  atmospheres,  yielded 
3  5  litres  of  the  gas.  T.  H.  P. 

A  New  Porcelain  Filter.  William  Bulloch  and  J.  A.  Craw 
(.7.  Hygiene,  1906,  6,  408 — 420). — -A  new  filter,  for  bacteriological 
purposes,  is  fully  described  and  figured.  W.  D.  H. 

Separating  Apparatus  for  Heavy  Liquids.  Erich  Kaiser 
( Centr .  Min.,  1906,  475 — 477). — The  glass  apparatus,  to  be  used  for 
separating  mineral  particles  with  the  aid  of  heavy  liquids,  consists  of 
two  cylindrical  portions  connected  by  a  tap,  the  bore  of  which  is 
the  same  as  that  of  the  whole  tube.  The  stoppers  at  the  upper 
and  lower  ends  of  the  tube  also  serve  the  purpose  of  supports  for 
the  apparatus,  and  as  troughs  for  collecting  the  heavy  liquid. 
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Inorganic  Chemistry. 


Some  Reactions  of  Liquid  Chlorine.  Victor  Thomas  and  P. 
Dupuis  ( Compt .  rend.,  1906,  143,  282 — 284). — Liquid  chlorine  reacts 
with  iodine  to  form  iodine  trichloride,  and,  as  it  is  almost  insoluble  in 
excess  of  chlorine,  this  forms  a  convenient  method  of  preparation  ;  the 
same  compound  is  also  formed  together  with  the  chloride  of  the  metal 
by  the  action  of  liquid  chlorine  on  certain  metallic  iodides.  Bromine 
reacts  with  liquid  chlorine  to  form  the  monobromide  BrCl,  which 
solidifies  at  —39°,  and  combines  with  more  chlorine  to  form  a  higher 
chloride,  probably  BrCl3 ;  this  is  a  red  solid  at  -79°,  boils  at  -19°, 
and  decomposes  below  0°. 

Sulphur  does  not  combine  with  liquid  chlorine,  but  selenium  and 
tellurium  yield  their  respective  di-  and  tetra-chlorides,  and  sulphur 
dioxide  is  converted  into  sulphuryl  chloride. 

Chlorine  at  its  boiling  point  reacts  with  arsenic  with  incandescence 
to  form  arsenic  trichloride,  but  it  has  no  action  on  antimony  or 
bismuth,  attacks  gold  very  slowly,  and  converts  thallous  chloride  into 
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the  sesquichloride,  no  higher  chloride  being  formed  (compare  this  voh, 
ii,  356).  Liquid  chlorine  is  without  action  ou  carbon  disulphide,  lead 
or  manganous  chloride,  or  potassium  permanganate.  M.  A.  W. 

Influence  of  Pressure  and  of  the  Form  of  the  Discharge  on 
the  Production  of  Ozone.  Antoine  (Jhassy  (Compt.  rend.,  1906,  143, 
220 — 222). — The  amount  of  ozone  formed  by  the  electric  discharge, 
acting  for  a  given  very  short  time,  decreases  with,  but  much  less 
rapidly  than,  the  pressure  of  the  oxygen.  Thus,  at  a  pressure  of 
100  mm.  this  initial  amount  of  ozone  formed  is  about  half  that  obtained 
at  760  mm.  pressure.  If  the  action  of  the  discharge  is  continued,  the 
concentration  of  ozone  increases,  the  rate  of  increase  being  less  at  the 
lower  pressure.  Indeed,  the  limiting  concentration  corresponding  with 
any  given  temperature  diminishes,  although  slightly,  with  the 
pressure. 

No  ozone  is  produced  at  pressures  lower  than  about  60  mm.,  no 
matter  what  the  duration  of  the  experiment  may  be.  Further,  at 
these  low  pressures,  the  discharge  produces  a  uniform  light  similar  to 
that  formed  in  a  Geissler  tube  only  moderately  ev  acuated.  If  ozonised 
oxygen  is  rarefied,  it  is  found  that,  in  the  absence  of  any  electrical 
influence,  it  is  as  stable  at  pressures  less  than  60  mm.  as  at  the 
ordinary  pressure  ;  but  if  the  rareBed  gas  is  subjected  to  the  action  of 
the  discharge,  the  ozone  present  is  transformed  into  ordinary  oxygen. 

T.  H.  P. 


Preservative  Action  of  Sodium  and  Calcium  Chlorides  on 
Hydrogen  Peroxide  Solutions.  L.  Allajn  ( J .  Pharm.  Chim.,  1906, 
[vi],  24,  162 — 165). — A  table  is  given  showing  that  hydrogen  peroxide 
solution  is  decomposed  less  readily  if  kept  in  a  yellow  instead  of  a  white 
or  blue  bottle.  The  decomposition  proceeds  about  ten  times  more 
slowly  when  10  grams  of  sodium  or  calcium  chloiide  per  litre  is  added 
than  when  the  customary  quantity  of  alcohol  or  sulphuric  or 
phosphoric  acid  is  added.  The  solution  is  best  preserved  by  using 
sodium  chloride  and  storing  in  a  yellow  bottle.  L.  de  K. 


Vapour  Pressure  of  Sulphur.  W.  Matthies  ( Chern .  Cenlr .,  1906, 
ii,  204  ;  from  Physikal.  Zeit.,  7,  395 — 397). —  The  following  boiling 
points  of  sulphur  at  various  pressures  were  measured  thermo* 
electrically  : 


Pressure.  Boiling  point. 
1-35  mm.  210-2° 

3-20  „  222-4 

5-54  „  234-4 

8-45  „  241-8 


Pressure. 

Boiling  point. 

20-5 

mm. 

265  0° 

535 

?) 

306-5 

133-0 

>  > 

352-5 

250-1 

379-4 

When  the  pressure  exceeds  4  mm.,  it  is  found  that  the  boiling  point 
of  sulphur  is  independent  of  the  intensity  of  the  heating. 

T.  H.  P. 


Isomorphism  of  Selenium  and  Tellurium.  Giovanni  Pellini 
and  Giovanni  Vio  ( Atti  K.  Accad.  Lincei,  1906,  [v],  15,  ii,  46 — 53. 
Compare  this  vol.,  ii,  609,  and  Kinger,  Abstr.,  1902,  ii,  651). — The 
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authors  have  determined  the  solidifying  points  of  mixtures  of  carefully 
purified  selenium  and  tellurium  in  varying  proportions,  the  results 
being  given  in  tables  and  in  the  form  of  a  curve.  The  solidifying 
points  of  all  the  mixtures  lie  between  those  of  the  components.  The 
upper  portions  of  the  solidified  mixtures  are  richer  in  selenium  than 
the  lower  ones.  All  the  mixtures  solidify  in  mixed  crystals  of  the 
hexagonal-rhombohedral  type,  which  is  that  to  which  the  crystals  of 
both  selenium  and  tellurium  belong.  The  isomorphism  of  these 
two  elements  is  hence  confirmed.  T.  H.  P. 

Combination  of  Ammonia  with  Aurous  Chloride,  Bromide, 
and  Iodide.  Fernand  Meyer  ( Gompt.rend .,  1906, 143,  280 — 282). — 
The  compound,  AuI,6NH3,  obtained  in  the  form  of  white  crystals  or 
as  an  amorphous  powder  by  the  action  of  either  liquid  or  gaseous 
ammonia  on  aurous  iodide  (Abstr.,  1905,  ii,  42),  has  a  dissociation 
pressure  equal  to  760  mm.  at  28°  and  loses  5NH3  when  heated  from 
—  28°  to  +  20° ;  the  residual  compound,  AuI,NH3,  is  a  fine  white  powder, 
stable  at  the  ordinary  temperature,  but  breaks  down  on  heating  into 
ammonia,  iodine,  and  gold ;  it  is  also  decomposed  by  water  with  the 
formation  of  ammonium  iodide  and  gold,  or  by  dilute  acids  yielding 
the  ammonium  salt  of  the  acid  and  aurous  iodide. 

The  compound  AuBr,2NH3,  obtained  by  the  action  of  dry  ammonia 
on  aurous  bromide  at  18°,  forms  a  fine  white  powder  with  properties 
similar  to  those  of  the  compound  AuI,NH3. 

The  compound  AuC1,12NH3,  obtained  by  the  action  of  liquid 
ammonia  on  aurous  chloride,  is  stable  at  —  28°  under  atmospheric 
pressure,  but  loses  9NH3  when  the  temperature  is  raised  to  +  20°, 
forming  the  compound  AuCl,3NH3,  which  is  stable  at  180°,  but 
decomposes  at  a  higher  temperature  into  ammonium  chloride  and  gold. 

M.  A.  W. 

Crystallography  of  Certain  Double  Salts  of  Hydrazine. 
Francesco  Banfaldi  (Atti  B.  Accad.  Lined,  1906,  [v],  15,  ii,  95 — 101). 
— CuC12,2N2H5C1,2H20  melts  and  decomposes  at  87  —  88°  and  forms 
azure-blue,  monoclinic  crystals  \a  :  b  :  c  =  1 '26546  :  1  :  1  85623  ; 
/?  =  67°17'49"]. 

CuCl2,2N,,H5Cl,^H20  melts  and  decomposes  at  149—150°  and  forms 
green,  rhombic  crystals  \a  :  b  :  c  =  1 '20272  :  1  :  2 '535 15]. 

3CuBr,lSl2H5Br,N0H5Cl  forms  colourless,  shining,  tetragonal  crystals 
[c  =  P71244]  melting  at  145 — 147°.  T.  H.  P. 

Hydrogen  Phosphide  Poisoning  by  Ferrosilicon,  P.  Lehn- 
kering  ( Zeit .  JYahr.  Genussm.,  1906, 12, 132 — 1 35). — A  sample  of  electro¬ 
lytic  ferrosilicon  (Si  =  57'69  per  cent.)  yielded,  in  presence  of  water, 
0'00227  per  cent,  of  hydrogen  phosphide,  whilst  the  water  was  found 
to  contain  calcium  hydroxide  amounting  to  0'00476  per  cent,  of  the 
ferrosilicon.  The  total  phosphorus  was  O' 15  per  cent.,  and  is  derived 
from  the  iron  or  from  the  coke. 

Four  fatal  cases  of  poisoning  by  hydrogen  phosphide  have  occurred 
on  Khine  boats  carrying  ferrosilicon,  and  two  explosions  in  Liverpool 
in  1904  are  attributed  to  production  of  hydrogen  phosphide. 

N.  H.  J.  M. 
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Synthesis  of  the  Sulphur  Compounds  of  Arsenic :  Melting 
Point  and  Transformation  Curves  of  these  Compounds.  W. 

Borodowski  ( Chem .  Centr.,  1906,  ii,  297  ;  from  Sitzungsber.  Naturf.- 
Ges.  Dorpat.,  14,  159 — 180). — The  methods  employed  by  the  author 
for  the  preparation  of  arsenic-sulphur  compounds  were  :  (1)  fusion  of 
the  mixed  components ;  (2)  crystallisation  of  the  product  from 
aqueous  solutions  of  the  alkali  hydroxides  or  carbonates  ;  (3)  double 
decomposition  of  arsenious  or  arsenic  oxide  with  hydrogen  sulphide  or 
carbon  disulphide.  Method  (1)  yields  no  individual  compound  ;  by 
method  (2)  or  (3),  realgar  and  dimorphin,  As4S3,  can  be  obtained. 
Orpiment  can  only  be  prepared  by  double  decomposition,  by  which 
method,  however,  As2S5  could  not  be  obtained. 

The  diagram  constructed  from  the  melting  points  and  transition 
temperatures  of  mixtures  of  arsenic  and  sulphur  shows  that  orpiment 
and  realgar  exhibit  distectic  points,  but  that  dimorphin  is  not  a 
chemical  compound.  It  is  further  found  that  orpiment  occurs  in  two 
modifications,  the  yellow  or  /3  form,  stable  at  low  temperatures,  being 
converted  at  170°  into  a  red  or  a-form,  melting  at  300°.  Realgar 
also  exists  in  two  modifications,  the  stable  red  or  a-form,  with  sp.  gr. 
3‘506  at  19°,  being  transformed  at  267°  into  a  black  /3-form,  which  has 
sp.  gr.  3‘254  at  19°,  melting  point  307°,  and  boiling  point  565°  under 
760  mm.  pressure.  /3-Realgar  forms  a  discontinuous  series  of  mixed 
crystals  with  arsenic.  Mixed  crystals  are  also  apparently  formed 
with  orpiment  and  sulphur.  T.  H.  P. 

Investigation  of  Silicate- fusions.  Cornelio  Doelter  ( Monatsh ., 
1906,  27,  433 — 464.  Compare  this  vol.,  ii,  350). — The  melting  points 
of  silicates  are  determined  best  by  the  optical  method  by  means  of  the 
crystallisation  microscope  for  high  temperatures  ;  only  in  the  case  of 
simple  silicates  are  equally  accurate  results  obtained  by  the  electrical 
method.  The  simple  silicates  are  only  slightly  viscous  when  fused, 
melt  within  small  temperature  intervals,  10 — 30°,  and  crystallise  readily, 
whereas  complicated  silicates  which  when  heated  decompose  into  two 
components,  have  high  viscosities,  melt  only  within  larger  temperature 
intervals,  60 — 100°,  and  have  little  tendency  towards  crystallisation. 
The  work  of  Day  and  Allen  (this  vol.,  ii,  177)  is  criticised ;  the 
artificial  felspars  prepared  by  these  authors  are  not  necessarily 
identical  with  the  natural  minerals. 

Curves  are  given  showing  the  changes  which  take  place  in  the 
viscosities  of  fused  labradorite,  orthoclase,  alumina-augite,  and  elseo- 
lite  as  the  temperature  falls.  These  silicates,  which  remain  mobile 
when  cooled  below  their  temperatures  of  fusion,  crystallise  readily  and 
are  mostly  not  decomposed  when  heated. 

The  temperatures  of  fusion  of  mixtures  of  crystalline  silicates,  of 
softening  of  the  corresponding  glasses,  and  of  solidification  of  the  fused 
mixtures  are  determined  and  the  resulting  curves  compared.  The 
temperature  of  solidification  is  found  to  depend  closely  on  the  extent 
of  the  super-cooling.  The  interval  between  the  temperatures  of  fusion 
and  of  solidification  of  eutectic  mixtures  diminishes  with  the  viscosity. 

A  number  of  observations  point  to  dissociation  of  fused  silicates. 

G.  Y. 
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Mutual  Relationship  of  Potassium  and  Sodium  Sulphates. 

Jacobus  H.  van’t  Hoff  and  Hermann  Barschall  {Ze.it.  physikal. 
Chem.,  1906,  56,  212 — 214). — After  examination  of  the  experimental 
evidence,  the  authors  adhere  to  the  view  expressed  previously  that 
glaserite  is  not  a  detinite  compound,  but  merely  corresponds  with  the 
maximum  point  in  a  series  of  isomorphous  mixtures  of  sodium  and 
potassium  sulphates.  J.  C.  P. 

Alloys  of  Sodium  with  Lead,  Cadmium,  Bismuth,  and 
Antimony.  C.  H.  Mathewson  (Zeit.  anorg.  Chem.,  1906,  50, 
171  — 198.  Compare  this  voh,  ii,  165;  Heycock  and  Neville,  Trans., 
1889,  55,  668  ;  1892,  61,  888  ;  Kurnakoff,  Abstr.,  1900,  ii,  277). — 
From  an  investigation  of  these  systems  by  Tammann’s  method  of 
thermal  analysis,  controlled,  when  possible,  by  microscopic  observa¬ 
tions,  evidence  has  been  obtained  of  the  existence  of  the  following 
series  of  compounds  :  Na4Pb,  Na2Pb,  NaPb,  Na2Pb5  ;  NaCd2,  NaCd5  ; 
NasBi,  NaBi  ;  NagSb,  NaSb. 

Sodium-lead  Alloys. — The  freezing-point  curve  shows  four  maxima  at 
386°  and  80  atom,  per  cent.,  405°  and  66 '7  atom,  per  cent.,  367°  and  50 
atom,  per  cent.,  and  319°  and  27'4  atom,  per  cent,  of  sodium,  correspond¬ 
ing  with  the  compounds  Na4Pb,  Na2Pb,  NaPb,  and  Na2Pb5,  and  four 
eutectic  points  at  373°  and  76  atom,  per  cent.,  329°  and  58-5  atom, 
per  cent.,  301°  and  37  3  atom,  per  cent.,  and  307°  and  21*1  atom,  per 
cent,  of  sodium  respectively.  The  compounds  Na2Pb  and  Na4Pb  form 
with  one  another  two  series  of  mixed  crystals ;  the  limit  of  saturation 
with  respect  to  Na2Pb  lies  at  78'5  atom,  per  cent.,  that  with  respect 
to  Na4Pb  at  70  per  cent,  of  sodium.  A  third  series  of  mixed  crystals 
separates  from  alloys  containing  0 — 4'1  atom,  per  cent,  of  sodium. 

The  alloy  consisting  of  the  compound  Na4Pb  can  readily  be  crushed 
with  the  fingers  and  is  light  grey  in  colour  ;  the  compound  Na2Pb  is 
light  blue  and  very  brittle.  The  compounds  NaPb  and  Na2Pb5  are 
about  as  hard  as  calcite,  the  other  two  are  considerably  softer. 

Sodium- cadmium  Alloys. — The  freezing-point  curve  of  this  system 
has  two  maxima  at  385°  and  33'3  atom,  per  cent,  and  360°  and  1 6 '2 
atom,  per  cent,  sodium,  corresponding  with  the  compound  NaCd2  and 
NaCd5  respectively,  as  well  as  three  eutectic  points  at  95°  and  99 ‘2 
atom,  per  cent.,  346°  and  21  atom,  per  cent.,  and  285°  and  5'6  atom, 
per  cent,  of  sodium  respectively.  Further,  owing  to  the  limited 
mutual  solubility  of  the  compound  Na2Cd  and  sodium,  and  the  conse¬ 
quent  separation  into  two  liquid  layers,  the  curve  is  horizontal  between 
60  and  70  atom,  per  cent,  of  sodium. 

The  compounds  NaCd5  and  NaCd2  have  the  same  colour  as  their 
components  and  are  brittle  ;  they  are  harder  than  cadmium  and  are 
not  affected  by  absolute  alcohol. 

Sodium-bismuth  Alloys. — The  freezing-point  curve  shows  a  maximum 
at  775°  and  75  atom,  per  cent,  sodium,  corresponding  with  the  com¬ 
position  of  the  compound  Na3Bi,  a  eutectic  point  at  218°  and  22  atom, 
per  cent,  sodium,  and  a  break  at  445°  and  47  atom,  per  cent,  of  the 
same  metal.  It  is  shown  by  thermal  analysis  that  the  latter  point  is 
due  to  the  existence  of  a  second  compound,  NaBi,  which  decomposes 
below  its  melting  point. 
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The  compound  Na3Bi  is  bluish-violet  in  colour,  brittle,  and  becomes 
rapidly  oxidised  in  moist  air ;  NaBi  is  less  brittle,  and  both  compounds 
have  about  the  same  degree  of  hardness  as  bismuth. 

Sodium- antimony  Alloys. — The  freezing-point  curve  shows  two 
maxima  at  856°  and  75  atom,  per  cent,  and  465°  and  50  atom,  per 
cent,  of  sodium  respectively,  corresponding  with  the  compounds  Na3Sb 
and  NaSb,  and  two  eutectic  points  at  435°  and  55‘5  atom,  per  cent, 
and  400°  and  39'4  atom,  per  cent,  of  sodium  respectively. 

The  compound  NaSb  has  the  same  colour  as  metallic  antimony, 
whilst  Na3Sb,  which  is  harder  and  more  easily  oxidised,  is  deep  blue. 

The  paper  concludes  with  a  discussion  of  the  rules  governing  the 
combining  capacity  of  sodium  for  other  elements.  G.  S. 

Silver  Sulphide,  Selenide,  and  Telluride.  Henri  Pelabon 
( Gompt .  rend.,  1906,  143,  294 — 296). — The  author  has  determined  the 
freezing-point  curves  for  mixtures  of  silver  with  sulphur,  selenium, 
or  tellurium.  In  the  case  of  sulphur,  a  mixture  could  not  be  obtained 
richer  in  sulphur  than  the  sulphide  Ag0S,  which  melts  at  825°;  the 
eutectic  mixture  melts  at  800°.  Mixtures  of  silver  and  selenium  con¬ 
taining  from  5  to  60  per  cent,  of  silver  separate  at  620°  into  two 
layers,  the  upper  consisting  of  pure  selenium,  the  lower  of  a  mixture 
of  silver  and  selenium  in  atomic  proportions  ;  as  the  proportion  of  silver 
is  increased  the  solidifying  points  rise  to  880°,  the  melting  point  of 
the  selenide  Ag2Se ;  the  eutectic  mixture  melts  at  830°  and  contains 
80-5  per  cent,  of  silver. 

The  freezing-point  curve  of  mixtures  of  silver  and  tellurium  shows 
two  eutectics  melting  at  345°  and  825°,  containing  respectively  about 
34  and  78  per  cent,  of  silver,  and  a  maximum  at  955°  corresponding 
with  the  telluride  Ag2Te.  M.  A.  W. 

Alloys  of  Silver  with  Thallium,  Bismuth,  and  Antimony. 
G.  I.  Petrenko  (. Zeit .  anorg.  Ghem.,  1906,  50,  133 — 144). — Prom  an 
investigation  of  these  systems  by  Tammann’s  method  of  thermal 
analysis,  controlled  by  microscopic  observations,  the  author  draws  the 
conclusion  that  only  antimony  and  silver  enter  into  chemical  combina¬ 
tion  with  formation  of  a  compound  Ag3Sb. 

Silver-thallium  Alloys  (compare  Heycock  and  Neville,  Trans.,  1894, 
65,  31  ;  Abstr.,  1897,  ii,  245). — The  freezing-point  curve  of  this 
system  consists  of  two  branches  which  meet  in  a  eutectic  point  at 
287°;  the  eutectic  mixture  contains  2-5  per  cent,  by  weight  of  silver. 
The  melting  point  of  thallium  is  303 — 304°.  The  elements  form  only 
one  series  of  mixed  crystals,  which  contain  0 — 10  per  cent,  by  weight 
of  thallium. 

Silver -bismuth  Alloys  (compare  Laurie,  Trans.,  1894,  65,  1031 ; 
Heycock  and  Neville,  Abstr.,  1897,  ii,  245). — The  freezing-point  curve 
in  this  case  also  consists  of  two  branches  which  meet  in  a  eutectic 
point  at  262°;  the  eutectic  mixture  contains  2-5  per  cent,  by  weight 
of  silver.  An  unusual  feature  of  the  curve  is  that  the  larger  branch 
is  concave  upwards.  The  elements  form  only  one  series  of  mixed 
crystals,  containing  0 — 5  per  cent,  by  weight  of  bismuth. 

Silver-antimony  Alloys  (compare  Gautier,  Abstr.,  1896,  ii,  646  • 
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Heycock  and  Neville,  Abstr.,  1897,  ii,  245). — The  freezing-point  curve 
of  the  system  consists  of  three  branches  :  it  has  a  break  at  560°  and 
27  07  per  cent,  by  weight  of  antimony,  corresponding  with  the  composi¬ 
tion  of  the  compound  Ag3Sb,  and  a  eutectic  point  at  485°  and  45  per 
cent,  by  weight  of  antimony.  From  alloys  containing  0 — 15  per  cent, 
by  weight  of  the  latter  element,  a  series  of  mixed  crystals  separates ; 
at  the  latter  point  they  are  saturated.  G.  S. 

Reciprocal  Transformation  of  Calcium  Monoborates. 

Jacobus  H.  van’t  Hoff  and  U.  Beiin  ( Sitzungsber .  K,  Akad.  Wiss. 
Berlin,  1906,  38,  653—656). — It  was  observed  in  the  preparation  of 
calcium  borate  that  there  was  some  uncertainty  in  the  preparation  of 
a  homogeneous  cryj-talline  material.  More  minute  investigation 
showed  that  besides  the  hexahydrate,  CaB204,6H20,  a  tetrahydrate, 
CaB204,4H20,  existed.  The  temperature  of  transformation,  determined 
with  the  aid  of  the  dilatometer,  appeared  to  be  45 ‘5°,  but  estimations 
of  the  electrical  conductivities  indicated  another  value.  In  order  to 
avoid  the  disturbing  influence  of  the  carbon  dioxide  of  the  atmosphere, 
the  determinations  had  to  be  carried  out  in  a  special  apparatus,  a 
detailed  description  of  which  is  given.  It  was  thus  found  that  the 
temperature  of  transformation  of  the  hexa-  into  the  tetra-hydrate  was 
about  23°.  It  is  suggested  that  the  value  found  by  the  dilato¬ 
meter  is  probably  the  transition  point  of  the  hexa-hydrate  and  di¬ 
hydrate.  K.  J.  P.  0. 

Strontium  Amalgams.  Antoine  Guntz  and  G.  Roedeeer  {Bull. 
Soc.  chim.,  1906,  [iii],  35,  494 — 503).— When  an  aqueous  solution  of 
strontium  chloride  is  decomposed  electrolytically,  using  a  mercury 
electrode  in  the  manner  suggested  by  Feree  (Abstr.,  1899,  ii,  155),  two 
strontium  amalgams  are  formed  :  the  one  liquid  and  the  other 
crystalline.  The  latter  has  the  formula  SrHgn,  and  is  identical  with 
that  already  described  by  Guntz  and  Feree  (Abstr.,  1896,  ii,  421  ; 
1902,  ii,  138).  The  authors  do  not  accept  the  statement  of  Kerp  and 
Bottger  (Abstr.,  1900,  ii,  656),  that  this  amalgam  is  merely  a  mixture 
of  their  amalgam  SrHg12  with  a  decomposition  product,  and  on  the 
contrary  state  that  they  have  never  been  able  to  observe  the  formation 
of  the  amalgam  to  which  Kerp  attributes  the  formula  SrHg12.  The 
amalgam  Sr.Hg41  remains  unchanged  when  centrifugated  or  when 
submitted  to  a  pressure  of  5000  kilos,  per  sq.  cm.  in  an  atmosphere  of 
carbon  dioxide.  By  heating  the  crystalline  amalgam  under  special 
conditions,  described  in  detail  in  the  original,  products  richer  in 
strontium  can  be  obtained.  One  of  these  has  approximately  the 
composition  represented  by  the  formula  Sr2Hg5.  Another,  which  is 
silver-white,  distinctly  crystalline,  with  a  hardness  between  2  and  3,  is 
probably  represented  by  the  formula  SrHg0.  The  richest  amalgam 
obtainable  in  this  way  contains  52  per  cent,  of  strontium.  When  the 
heating  is  continued  beyond  this  stage,  the  amalgam  begins  to  distil, 
and  consequently  it  is  impossible  in  this  way  to  prepare  metallic 
strontium  from  the  pure  amalgam.  If,  however,  the  amalgam  initially 
contains  strontium  hydride,  the  latter  will  dissociate  on  heating,  and 
under  such  circumstances  the  distillate  will  contain  metallic  strontium. 

T.  A.  H. 
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Preparation  of  Pure  Barium  from  its  Suboxide.  Antoine 
Guntz  ( Compt .  rend.,  1906,  143,  339 — 340). — When  a  mixture  of 
equivalent  quantities  of  barium  oxide  with  magnesium  or  barium  is 
heated  in  a  vacuum  at  1100°,  barium  suboxide,  Ba20,  is  formed,  which 
decomposes  water,  absorbs  nitrogen  at  a  red  heat  to  form  the  nitride, 
Ba3lSr2,  and  hydrogen  to  form  the  hydride,  BaH2.  Barium  suboxide 
dissociates  at  high  temperatures,  and  if  a  mixture  of  barium  oxide  and 
magnesium  in  the  proportion  of  3BaO  :  Mg  is  heated  at  1100°,  an  alloy 
of  barium  and  magnesium  containing  37  per  cent,  of  barium  distils 
from  the  mass  and  can  be  condensed  in  a  cooled  steel  tube  ;  if,  however, 
the  magnesium  in  the  above  reaction  is  replaced  by  a  non-volatile 
metal,  it  is  possible  to  obtain  pure  barium  by  this  method  of  reduction, 
thus  a  crystalline  metal  containing  98'S  per  cent,  of  barium  was 
obtained  by  heatiDg  a  mixture  of  barium  oxide  with  one-tenth  its 
weight  of  aluminium  at  1200°;  metallic  strontium  can  be  prepared 
similarly.  M.  A.  W. 

Mixed  Crystals  of  Barium  Chloride  and  Bromide.  Jean 
Herbette  ( Compt .  rend.,  1906,  143,  243 — 245). — A  solution  containing 
barium  chloride  and  bromide  deposits  mixed  monoclinic  crystals  which 
may  have :  (1)  the  form  of  the  chloride,  (2)  the  form  of  the  bromide,  or 
(3)  an  intermediate  form,  for  which,  when  the  crystals  contain  about  50 
per  cent,  of  the  bromide,  a  :b  :  c  =  1*71 04  : 1  :  1  6240  and  fS  =  89°50-5'. 
All  the  crystals  have  the  composition  BaClwBrJ3,2H20.  There  appears 
to  be  no  gap  in  the  variation  of  chemical  composition  between  the 
chloride  and  the  intermediate  crystals,  although  one  exists  between  the 
intermediate  form  and  the  bromide.  T.  H.  P. 

Solubility  of  Barium  Sulphate  in  Hydrogen  Peroxide. 

A.  Gawalowski  ( Ghent .  Centr.,  1906,  ii,  7 — 8;  from  Zeit.  Oesterr. 
Apoth.-Ver.,  44,  258). — Barium  sulphate  exhibits  considerable  solu¬ 
bility  in  hydrogen  peroxide  solutions.  T.  H.  P. 

Borostannates  of  the  Alkaline  Barths ;  Reproduction  of 
Nordenskioldite.  Leon  Ouvrard  {Compt.  rend.,  1906,  143, 

315 — 317). — Crystals  of  calcium  borostannate,  Ca0,B203,Sn02,  slightly 
contaminated  with  stannic  oxide,  are  obtained  when  a  mixture  of 
precipitated  calcium  borate  and  pure  stannic  oxide  is  heated  to  white¬ 
ness  in  a  platinum  boat  in  a  current  of  hydrogen  chloride  ;  better 
formed  crystals  of  the  pure  compound  can  be  prepared  by  passing 
a  mixture  of  air  and  stannic  chloride  vapour  over  calcium  borate 
heated  to  redness.  Calcium  borostannate  thus  prepared  forms  colour¬ 
less,  transparent,  rhombohedral  crystals,  flattened  at  the  base,  P2  mm. 
long  and  O’Ol  mm.  thick;  their  crystallographic  properties  have  been 
examined  by  Schulten,  and  they  are  found  to  be  identical  with  the 
natural  compound,  nordenskioldite  (Brogger,  Abstr.,  1890,  1078) ; 
they  have  a  sp.  gr.  4-8  at  15°,  slightly  higher  than  that  of  the  mineral 
(4’2),  which,  however,  always  contains  a  little  zirconia  and  traces  of 
volatile  impurities.  Crystalline  borostannate  of  strontium  or  barium 
can  be  prepared  similarly.  M.  A.  W. 
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Basic  Carbonates.  William  A.  Davis  ( J .  Soc.  Ghem.  Ind.,  1906, 
25,  788 — 798.  Compare  Anderson,  Trans.,  1906,  87,  257 ;  Brill, 
Abstr.,  1905,  ii,  522). — Magnesium  carbonate  is  soluble  to  a  consider¬ 
able  extent  in  water  containing  excess  of  carbon  dioxide,  but  when  the 
pressure  of  the  latter  falls  sufficiently,  a  salt  having  the  empirical 
formula  MgC03,3H20  separates  in  colourless  crystals.  It  has  usually 
been  considered  that  the  magnesium  hydrogen  carbonate  present  in 
such  solutions  loses  carbon  dioxide  on  evaporation  or  by  diffusion,  the 
normal  carbonate  being  precipitated,  but  the  author  finds  that  the 
crystalline  trihydrate  loses  2  mols.  of  water  when  heated  in  a  current 
of  air  at  100°,  whilst  the  remaining  molecule  is  only  driven  off  at  a 
much  higher  temperature  with  partial  decomposition,  and  he  therefore 
regards  the  trihydrate  as  a  hydrated  hydroxy-carbonate  having  the 
constitution  0H*Mg-C03H,2H20.  When,  therefore,  the  solution  of 
the  bicarbonate  is  allowed  to  stand,  or  is  heated  at  a  temperature 
not  exceeding  80°,  it  reacts  with  water  according  to  the  equation 
Mg(C03H)2  +  H20  =  OH-Mg*C03H  +  H2C03. 

When  the  compound  0H*Mg*C03H,2H20  is  heated  with  boiling 
water,  two  reactions  take  place  simultaneously  according  to  the  equa¬ 
tions  OH •  Mg •  C03 H , 2 H20  -  OH-Mg-C03H  +  2H20  ;  OH-Mg-C03H  + 
H20  =  Mg(OH)2  +  H20  +  C02,  the  product  thus  consisting  of  a  mixture 
of  magnesium  hydroxide  and  hydroxy-carbonate. 

Reference  is  also  made  to  the  existence  of  double  carbonates  of 
magnesium  and  the  alkali  metals,  for  example,  MgC03,Na2C03  or 
Mg(C08Na)2  (Deville,  1851;  Reynolds,  Trans.,  1898,  73,262).  An 
important  characteristic  of  these  mixed  salts  is  their  considerable 
solubility  in  water ;  thus,  when  sodium  hydroxide  is  added  to  a 
solution  of  magnesium  hydrogen  carbonate,  no  solid  separates  until 
the  temperature  is  raised  sufficiently  to  decompose  the  double  salt. 

The  basic  carbonates  of  magnesium  of  commercial  importance  are 
generally  prepared  by  interaction  of  magnesium  sulphate  and  sodium 
carbonate  in  aqueous  solution.  It  has  often  been  supposed  that  in  this 
reaction  the  normal  carbonate  is  first  formed  and  part  of  it  is 
subsequently  hydrolysed  to  hydroxide,  but  the  author,  on  the  basis  of 
the  observations  referred  to  above,  suggests  an  alternative  view ;  he 
considers  that  the  primary  reaction  proceeds  according  to  the  equation 
2Na2C03  +  MgS04  =  Mg(C03Na)2  +  Na2S04,  the  double  carbonate  sub¬ 
sequently  undergoing  hydrolysis  with  formation  of  a  mixture  of 
hydroxy-carbonate  and  hydroxide.  Further,  when  the  precipitate  first 
produced  is  allow  to  remain  in  contact  with  the  mother  liquor,  it  changes 
to  crystalline  magnesium  hydroxy-carbonate,  0H*Mg,C03H,2H20. 
Commercial  basic  carbonates  of  magnesium  (“magnesia  alba”)  thus 
consist  of  a  mixture  of  the  three  compounds,  OH,Mg*C03H,2H20, 
OH*Mg'C03H,  and  Mg(OH)2,  in  proportions  depending  on  the 
method  of  preparation.  As  a  matter  of  fact,  commercial  samples 
contain  1 — 4  mols.  of  the  carbonate  to  1  of  the-  hydroxide,  and  micro¬ 
scopic  observation  indicates  their  heterogeneous  character. 

These  views  receive  practical  application  in  the  softening  of  waters 
containing  magnesium  carbonate,  and  in  the  Solvay  process  of  manu¬ 
facturing  potassium  carbonate  with  the  aid  of  magnesia.  In  the 
former  case  the  waters  cannot  be  softened  by  addition  of  sodium 


INORGANIC  CHEMISTRY. 


671 


hydroxide  unless  the  temperature  is  raised  sufficiently  to  decompose  the 
double  salt  first  formed. 

The  hydroxy-carbonate  is  soluble  not  only  in  alkali  carbonate,  but  to 
some  extent  in  solutions  of  other  silts,  such  as  magnesium  sulphate, 
and  it  is  probable  that  in  these  cases  also  double  salts  are  present  in 
solution. 

The  paper  is  illustrated  by  eight  micro-photographs.  G.  S. 

Zinc  and  Arsenic.  K.  Friedrich  and  A.  Leroux  ( Metallurgie , 
1906,  3,  477 — 479). — The  freezing-point  curve  has  been  determined  for 
alloys  containing  from  0  to  14  per  cent,  of  arsenic.  The  curve  rises 
directly  from  the  freezing  point  of  zinc,  and  a  maximum  does  not 
occur  within  the  limits  studied.  The  horizontal  line  at  419°  is  un¬ 
broken.  Microscopic  examination  shows  white  crystals,  which  may 
be  either  a  compound  or  a  solid  solution  of  zinc  and  arsenic  in  a 
ground-mass  of  zinc.  0.  H.  D. 

Behaviour  of  Zinc  Oxide  at  High  Temperatures.  F.  0. 

Doeltz  [and  C.  A.  Graumann]  ( Metallurgie ,  1906,  3,  212 — 216, 
233 — 238).— When  pure  zinc  oxide  is  heated  in  an  electric  furnace  in 
a  current  of  air  free  from  reducing  substances,  no  appreciable  loss  of 
weight  is  observed  at  1000°.  The  loss  becomes  appreciable  at  1100° 
and  increases  with  rise  of  temperature,  until  at  1400°  it  may  amount 
to  13  per  cent,  in  two  hours.  When  strewn  on  a  platinum  wire 
heated  electrically  nearly  to  1700°,  zinc  oxide  volatilises  rapidly. 
Micro-photographs  are  given,  showing  the  formation  of  well -developed 
crystals  of  zinc  oxide  during  volatilisation.  C.  H.  D. 

Behaviour  of  Cadmium  Oxide  at  High  Temperatures. 

F.  O.  Doeltz  and  C.  A.  Graumann  ( Metallurgie ,  1906,  3,  372 — 375). — 
The  experiments  were  carried  out  in  the  manner  adopted  for  zinc  oxide 
(see  preceding  abstract).  Cadmium  oxide  volatilises  appreciably  at 
800°,  rapidly  at  1000°.  C.  H.  D. 

Alloys  of  Lead  and  Calcium.  L.  Hackspill  ( Compt .  rend., 
1906,  143,  227 — 229). — The  author  has  prepared  alloys  of  lead  and 
calcium  by  reducing  lead  chloride  by  means  of  excess  of  calcium 
(compare  this  vol.,  ii,  161).  The  reaction 

PbC1.2  +  raCa  =  CaCl2  +  Pb  +  ( n  -  l)Ca 
disengages  85  9  cals,  without  taking  account  of  the  heat  furnished  by 
the  formation  of  the  alloy  of  lead  and  calcium  ;  when  small  pieces  of 
calcium  are  thrown  into  fused  lead  chloride,  an  explosive  reaction 
occurs.  This  method  cannot  be  employed  for  the  preparation  of  alloys 
containing  more  than  about  27  per  cent,  of  calcium.  The  alloys  ob¬ 
tained  are  harder  and  less  malleable  than  lead,  and  their  section  is 
bright,  but  rapidly  tarnishes  in  the  air.  On  heating  the  alloys  in  the 
air,  the  calcium  is  first  attacked,  yielding  lime  and  calcium  nitride, 
which  partially  protect  the  lead  against  oxidation.  Water  attacks 
them  slowly  in  the  cold,  and  more  rapidly  on  boiling,  giving  lime  and 
powdered  lead. 

On  removing  the  excess  of  lead  from  these  alloys  by  distillation  in  a 
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vacuum,  a  crystalline  alloy  is  obtained  having  the  composition  Pb3Ca2, 
the  melting  point  775°,  and  a  sp.  gr.  7 ‘6.  T.  H.  P. 

Composition  of  the  Copper — Cuprous  Oxide  Eutectic.  E. 

Heyn  (Rev.  de  Metallurgie,  1906,  3,  545 — 546). — The  composition  of 
the  copper — cuprous  oxide  eutectic  determined  by  the  author  (Abstr., 
1904,  ii,  406)  is  confirmed.  The  value  found  by  Dejean  (this  vol.,  ii, 
356),  namely,  4*5 — 5’0  per  cent,  of  oxide  instead  of  3  5  per  cent.,  is 
too  high.  It  is  pointed  out  that  care  must  be  taken  in  the  sampling 
of  these  alloys  for  analysis  owing  to  the  friable  character  of  the  oxide. 

C.  H.  D. 

The  Nature  of  Copper  Matte.  Paul  Rontgex  (Metallurgie, 
1906,  3,  479 — 487). — The  author  has  determined  the  freezing-point 
curve  of  mixtures  of  cuprous  sulphide  and  ferrous  sulphide.  The  curve 
shows  three  distinct  maxima  corresponding  with  the  compounds 
3Cu.2S,2FeS,  Cu<2S,FeS,  and  2Cu2S,5FeS,  melting  at  1060°,  1030°,  and 
980°  respectively.  The  form  of  the  curve  between  35  and  55  per 
cent,  of  ferrous  sulphide  is  uncertain,  and  the  existence  of  a  fourth 
compound,  2Cu2S,3FeS,  is  possible,  but  has  not  been  proved.  The 
microscopic  examination  of  the  polished  and  etched  sections  indicates 
that  important  changes,  which,  however,  have  not  been  more  fully 
investigated,  take  place  below  the  solidifying  points  of  the  sulphide 
compounds.  A  partial  separation  of  metallic  copper  is  often  observed 
during  the  fusion,  reaching  its  maximum  in  the  mixture  containing  25 
per  cent,  of  ferrous  sulphide.  This  appears  to  be  due  to  the  removal 
of  sulphur  from  cuprous  sulphide  by  a  portion  of  the  ferrous  sulphide, 
the  compound  Cu2S,2FeS  being  decomposed,  yielding  FeS2  and 
metallic  copper.  The  occurrence  of  native  copper  in  mineral  deposits 
containing  the  sulphides  is  perhaps  due  to  this  reaction.  O,  H.  D. 

Oxides  of  Thallium.  II.  Otto  Rabe  ( Zeit .  anorg.  Chevi.,  1906, 
50,  158 — 170.  Compare  this  vol.,  ii,  285). — Werther  (1864)  and 
Heiberg  (Abstr.,  1903,  ii,  614)  have  observed  that  when  thallic  oxide 
is  kept  at  100°,  or  even  at  60 — 70°,  in  an  ordinary  drying  oven  heated 
by  a  Bunsen  burner  it  continues  to  gain  in  weight,  and  simultaneously 
undergoes  reduction  to  the  thallous  state.  They  were  of  opinion  that 
the  increase  of  weight  is  due  to  the  formation  of  thallous  carbonate 
and  sulphate,  the  sulphur  coming  from  the  gases  given  off  by  the 
burner.  The  author  has  repeated  these  experiments  with  the  ordinary 
oxide  and  with  the  black  oxide  described  in  the  former  paper,  and 
confirms  their  results  as  far  as  the  gradual  increase  in  weight  is  con¬ 
cerned.  It  is  shown,  however,  that  no  carbonate  is  formed,  but  a 
mixture  of  normal  and  acid  thallous  sulphates.  The  reduction  is  com¬ 
paratively  slow  at  65°,  but  at  115°  the  brown  oxide  is  completely 
transformed  into  a  mixture  of  the  two  sulphates  in  468  hours.  The 
black  oxide  is  similarly,  but  much  more  slowly,  acted  on.  When  the 
oxides  are  heated  under  such  conditions  that  the  gases  from  the  burner 
cannot  reach  them,  the  weight  remains  constant.  G.  S. 
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Antimony-thallium  Alloys.  Robert  S.  Williams  ( Zeit .  anorg. 
Chem.,  1906,  50,  127 — 132). — In  agreement  with  Levin  (Abstr.,  1905, 
ii,  462)  the  author  finds  that  thallium  exists  in  two  modifications,  the 
(3-  changing  into  the  a-form  when  the  temperature  falls  below  225°. 

Thallium  and  antimony  are  miscible  in  all  proportions.  The  freezing- 
point  curve  of  the  system  consists  of  two  branches,  which  meet  in  a 
eutectic  point  at  29  8  atom,  per  cent,  of  antimony  ;  the  eutectic  tem¬ 
perature  is  195°.  From  alloys  containing  0 — 22  atom,  per  cent,  of 
antimony  (which  solidify  above  225°)  /3-thallium  separates  out  first, 
whilst  with  from  22 — 29*8  per  cent,  of  the  former  metal  mixed  crystals 
of  a-thallium  and  antimony  separate.  These  results  are  in  accord  with 
the  fact  that  the  transition  temperature  of  thallium  is  not  affected  by 
the  presence  of  antimony,  so  that  the  latter  element  appears  to  be  in¬ 
soluble  in  /3  thallium.  When  the  temperature  of  the  solid  alloy  falls 
to  187°,  8°  below  the  eutectic  point,  the  components  interact  with 
formation  of  a  compound  which,  as  shown  by  thermal  analysis,  has 
probably  the  formula  SbTl3.  The  reaction  is,  however,  only  partial ; 
when  the  components,  in  the  proportions  required  by  the  formula, 
have  been  heated  for  fifteen  hours  at  177°,  crystals  of  antimony  can 
still  be  observed. 

Alloys  containing  less  than  50  atom,  per  cent,  of  thallium  are  hard 
and  brittle,  but  become  softer  as  the  amount  of  this  element  is  further 
increased.  G.  S. 

Constitution  of  Amalgams.  George  McPhail  Smith  ( Amer . 
Chem.  J.,  19u6,  36,  124 — 135). — A  resume  of  the  views  of  previous 
authors  on  the  constitution  of  amalgams.  The  degree  of  accuracy  of 
the  methods  employed  in  determining  molecular  weights  allows  of  the 
determination  of  n  but  not  of  m  in  the  general  formula  MnHgOT.  The 
liquid  amalgams  of  the  alkali  and  the  alkaline  earth  metals  are  solu¬ 
tions  in  mercury  of  compounds  of  the  general  formula  MHgm.  Other 
metals,  such  as  zinc,  cadmium,  bismuth,  lead,  and  tin,  dissolve  in,  but 
do  not  form  compounds  with,  mercury.  G.  Y. 

Sodium  and  Barium  Mercuric  Iodides.  Andre  G.  Duboin 
( Compt .  rend.,  1906,  143,  313 — 314). — Sodium  mercuric  iodide, 
2NaI,HgI2,4H20,  obtained  in  the  form  of  flattened  crystals  from  the 
heavy  saturated  solution  of  the  salt  (Abstr.,  1905,  ii,  637)  by  prolonged 
evaporation  in  dry  air,  is  very  deliquescent,  has  a  sp.  gr.  of  about 
3  at  0°,  and  differs  from  the  salt  2Nal,HgI2,  similarly  obtained  by 
Boullay  (Ann.  Chim.  phys.,  1827,  34,  350).  Barium  mercuric  iodide, 
BaI2,HgI2,5H20,  forms  very  large,  flattened  crystals,  1  to  2  mm.  thick 
and  2  cm.  long,  and  has  a  sp.  gr.  of  about  4  at  0°.  M.  A.  W. 

Yttrium  Chloride.  Camille  Matignon  (Ann.  Chim.  phys.,  1906, 
[viii],  8,  433 — 439.  Compare  Abstr.,  1905,  ii,  391,  458;  this  vol.,  ii, 
169). — Hydrated  yttrium  chloride,  YtCl3,6H20,  prepared  by  the  action 
of  a  concentrated  solution  of  hydrogen  chloride  on  the  oxide,  occurs  in 
deliquescent  prisms  and  melts  at  156 — 160°.  By  dehydration  in  a 
current  of  hydrogen  chloride,  the  anhydrous  chloride  is  obtained.  The 
latter  fuses  at  a  lower  temperature  than  do  the  chlorides  of  lanthanum 
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and  certain  other  rare  earths,  and  does  not  change  colour  on  heating. 

XT  O  O 

It  has  a  sp.  gr.  2*8  at  18J,  and  its  molecular  heat  of  solution  is 
45  4  Cal.  Its  molecular  weight  in  absolute  alcohol,  as  determined  by 
the  boiling-point  method,  is  172,  the  theoretical  value  being  195.  One 
hundred  grams  of  absolute  alcohol  dissolve  60' 1  grams  of  the  anhydrous 
salt  at  15°,  and  it  also  forms  additive  compounds  with  this  solvent,  the 
best  defined  onehaving  the  formula  YtCl3,C2H60.  One  hundred  grams  of 
pyridine  dissolve  65  grams  of  the  salt,  and  in  this  case  also  additive 
compounds  are  formed.  The  anhydrous  salt  is  also  slightly  soluble  in 
quinoline. 

The  values  of  the  physical  constants  thus  obtained  are  compared  with 
those  previously  observed  for  the  chlorides  of  samarium  and  neo¬ 
dymium.  G.  S. 

Ytterbium  Chloride.  Camille  Matignon  (Ann.  Chirn.  Phys., 
1906,  [viii],  8,  440 — 443.  Compare  preceding  abstract). — Hydrated 
ytterbium  chloride,  YbCl3,6H20,  obtained  by  the  action  of  hydrogen 
chloride  solution  on  the  oxide,  occurs  in  colourless,  deliquescent  crys¬ 
tals  and  melts  at  150 — 155°.  On  heating  in  a  current  of  hydrogen 
chloride  at  110°,  a  monohydrate,  YbCl3,H20,  is  obtained;  at 
180 — 200°  the  last  molecule  of  water  is  slowly  eliminated.  The  an¬ 
hydrous  chloride  does  not  fuse  quite  so  readily  as  the  corresponding 
yttrium  compound,  and  when  heated  above  its  melting  point  readily 
sublimes.  In  equivalent  concentration  it  lowers  the  freezing  point  of 
water  to  the  same  extent  as  the  other  chlorides  of  the  rare  earths 
already  examined.  G.  S. 

Cathodic  Phosphorescence  Spectra  of  Terbium  and  Dyspro¬ 
sium  diluted  with  Lime.  Georges  Urbain  ( Compt .  rend.,  1906, 
143,  229 — 231). — By  diluting  the  various  pure  rare  earths  with 
gradually  varying  proportions  of  lime,  it  is  found  that  the  optimum  of 
phosphorescence  corresponds  with  mixtures  containing  from  O'OOl  to 
CH)03  gram  of  rare  earth  in  about  1  gram  of  pure  lime. 

On  examining  in  this  way  the  successive  terms  of  a  fractionation  in 
a  vacuum  tube,  the  phosphorescence  spectra  observed  have  about  the 
same  sensitiveness  as  the  other  spectra,  and  the  agreement  of  the 
various  spectra  (spark,  absorption,  and  phosphorescence)  given  by  the 
same  element  is  clearly  apparent  if  the  fractionation  has  been  carried 
sufficiently  far.  This  is  not  the  case  if  observation  is  limited  to  the 
phosphorescence  given  by  the  earths  either  directly  or  without 
sufficient  addition  of  lime  or  other  diluent  earth,  for,  in  these 
circumstances,  earths  such  as  gadolinia  and  yttria  play  the  part  of 
diluents. 

The  earths  obtained  by  the  author  between  gadolinium  and  yttrium 
are  not  directly  phosphorescent.  They  contain  terbium,  dysprosium, 
and  neo-holmium,  and  phosphorescence  has  as  yet  not  been  observed  in 
the  last  named. 

When  the  different  fractions  were  diluted  with  lime,  only  two 
phosphorescence  spectra  were  observed,  namely,  those  of  terbium  and 
dysprosium.  These  are  described  in  detail. 

Crookes  attributes  the  citron  band  (A  ==584*8)  of  the  dysprosium 
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spectrum  sometimes  to  an  element,  G$,  sometimes  to  yttrium  ;  de  Bois- 
baudran  has  shown  that  the  element  producing  this  band  is  identical 
with  his  element  Za,  and  the  author  shows  that  Za  is  identical  with 
dysprosium.  T.  H.  P. 

Neodymium  Chloride.  Camille  Matignon  (Ann.  Chim.  Phys., 
1906,  [viii],  8,  243 — 283.  Compare  this  vol.,  ii,  449). — The  author 
has  prepared  in  a  pure  state  the  following  compounds  of  neodymium. 
Neodymium  chloride,  NdCl3,  and  its  mono-  and  hexa-hyd  rates ; 
NdCl3,3EtOH;  NdCl3,3C-NH.  ;  NdOCl ;  NdBr3and  Ndl3  ;  NdH3(S04)3 
and  (Nd202)S04. 

The  trichloride  has  the  following  properties  :  sp.  gr.  at  18°/4°, 
4- 1 95  ;  melting  point,  785°;  sp.  gr.  of  NdCl3,6H20  at  16*5°/4°,  2'28  ; 
melting  point  of  NdCl3,6H.20,  126°  ;  100  grams  of  water  dissolve  98'68 
grams  of  the  anhydrous  salt  at  13°  and  140  grams  at  100°  ;  100  grams 
of  alcohol  dissolve  44  50  grams  at  20°,  and  100  grams  of  pyridine,  1*8 
grams  at  about  15°.  Heat  of  solution  of :  (1)  Nd203  in  dilute  hydro¬ 
chloric  acid,  105'5  Cal.  ;  NdCl3,6H20  in  water,  7-6  Cal.  ;  NdCl3  in 
water,  35‘40  Cal.  ;  NdCl3  in  alcohol,  21 -5  Cal.  Heat  of  formation  of 
the  anhydrous  salt,  249  i  Cal. 

The  action  of  oxygen  below  1000°,  or  of  water  vapour,  converts  the 
fused  chloride  into  oxychloride,  NdOCl.  The  heat  of  transformation 
of  the  chloride  into  the  iodide  is  expressed  by  NdCl3  (diss.)  +  3HI 
(gas)  =  NdI3  (diss.)  +  3HC1  (gas)-6‘6  Cal.  The  iodide  is  extremely 
sensitive  to  the  action  of  traces  of  oxygen  or  moisture.  The  bromide 
is  apparently  isomorphous  with  the  chloride.  T.  H.  P. 

Preparation  of  Anhydrous  Chlorides  of  Rare  Metals. 
Praseodymium  Chloride.  Samarium  Chloride.  Lanthanum 
Chloride.  Camille  Matignon  (Ann.  Chim.  Phys 1906,  [viii],  8, 
364 — 416,  426 — 432). — A  detailed  account  of  this  work  has  already 
been  published  (Abstr.,  1902,  ii,  263,  505  ;  1904,  ii,  340,  341  ;  1905, 
ii,  165,  391,  458,  525).  M.  A.  W. 

Samarous  Chloride.  Camille  Matignon  and  E.  Cazes  (Ann. 
Chim.  Phys.,  1906,  [viii],  8,  417 — 426). — A  resume  of  work  already 
published  (this  vol.,  ii,  16D).  Samarium  iodide  is  reduced  by  hydrogen 
with  the  formation  of  samarous  iodide.  M.  A.  W. 

Preparation  of  Pure  Cerium  Compounds.  N.  A.  Orlofe  (Chem. 
Zeit .,  1906,  30,  733). — Advantage  is  taken  of  the  fact  that  ceric 
oxalate,  like  thorium  oxalate,  is  soluble  in  ammonium  oxalate.  The 
mixture  of  oxides,  dissolved  in  sulphuric  acid,  is  added  to  an  excess  of 
ammonium  oxalate  ;  the  precipitate  contains  lanthanum,  neodymium, 
praseodymium,  yttrium,  and  some  cerons  oxalate.  The  filtrate  contains 
thorium  and  cerium  ;  the  cerium  slowly  precipitates  as  cerous  oxalate, 
the  thorium  remaining  in  solution  ;  the  separation  of  the  cerium  can 
be  hastened  by  adding  a  reducing  agent  such  as  sodium  sulphite.  Sali¬ 
cylic  acid  also  forms  a  double  salt  with  cerium  and  can  be  used 
as  a  means  of  separating  pure  ceria ;  but  this  method  is  less  advan- 
cageous.  W.  A.  D. 

46—2 
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Ultramarines.  Camille  CJhabrie  and  F.  Levallois  ( Compt .  rend., 
1906,  143,  222 — 224). — On  heating  ordinary  ultramarine  with  silver 
nitrate  and  water  in  a  sealed  tube  at  a  constant  temperature  between 
115°  and  180°,  the  products  obtained  are  silver-ultramarine,  silver 
nitrite,  sulphuric  acdd,  and  nitric  oxide. 

Ultramarine  loses  a  considerable  proportion  of  its  colour  when  it  is 
heated  for  100  hours  with  water  at  200 — 300°.  Sodium  sulphide 
is  found  in  the  solution,  and  the  parts  which  are  completely  decolorised 
do  not  yield  hydrogen  sulphide  when  treated  with  a  mineral  acid. 

After  washing  with  boiling  water,  a  solution  of  iodine  in  potassium 
iodide,  and  potassium  cyanide  solution,  silver-ultramarine  never  con¬ 
tains  more  than  38'47 — 38-56  per  cent,  of  silver,  the  complete  sub¬ 
stitution  of  sodium  by  silver  requiring  47‘95  per  cent,  of  the  latter 
metal.  Part  of  the  sodium  therefore  seems  to  escape  in  the  trans¬ 
formation  of  ultramarine  into  the  silver  derivative. 

Attempts  to  prepare  substituted  ultramarines  containing  ethylene, 
naphthyl,  or  triphenyl  methyl  groups  did  not  lead  to  definite  results. 

Ordinary  ultramarine  is  completely  freed  from  sulphur  when  heated 
with  mercuric  oxide.  T.  H.  P. 

Compounds  of  Manganese  and  Silicon.  Friedrich  Doerinckel 
( Zeit .  anorg.  Chem.,  1906,  50,  117 — 126.  Compare  Yigouroux,  Abstr., 
1896,  ii,  249  ;  1905,  ii,  822  ;  Lebeau,  Abstr.,  1904,  ii,  343). — The 
freezing-point  curve  of  the  system  shows  two  maxima  at  21 -3  and  33'8 
per  cent,  by  weight  of  silicon  respectively,  corresponding  with  the  composi¬ 
tion  of  the  compounds  Mn2Si  and  MnSi,  as  well  as  two  eutectic  points  at 
1075°  and  11  per  cent,  and  1239°  and  30  per  cent,  by  weight  of  silicon 
respectively.  Between  50  and  100  per  cent,  by  weight  of  silicon, 
microscopic  observations  indicate  the  presence  of  a  third  compound,  the 
crystals  of  which  are  characterised  by  fine  parallel  markings,  but  its 
composition  could  not  be  determined  by  thermal  analysis  owing  to  the 
slight  alteration  in  the  melting  point  of  the  alloy  with  change  of  con¬ 
centration  from  45 — 50  per  cent,  silicon.  The  author  is  of  opinion  that 
the  compound  in  question  cannot  be  MnSi2,  which  would  contain 
50 -8  per  cent,  of  silicon,  whereas  crystals  of  the  latter  element  can  be 
detected  in  alloys  containing  only  50  per  cent,  of  silicon.  Lebeau  ( loc . 
cit.),  by  treating  the  alloys  with  various  solvents  and  analysing 
the  residues,  has  arrived  at  the  conclusion  that  three  compounds  of 
manganese  and  silicon  exist,  the  respective  formulae  of  which  are  Mn2Si, 
MnSi,  and  MnSi2.  From  alloys  containing  0 — 10  per  cent,  of  silicon 
mixed  crystals  separate. 

The  paper  is  illustrated  with  six  microphotographs.  G.  S. 

Alloys  of  Manganese  and  Molybdenum.  Arrivant  (Compt. 
rend.,  1906,  143,  285 — 287). — Alloys  of  manganese  and  molybdenum 
containing  1 2 "25  to  29’64  per  cent,  of  the  latter  metal,  prepared 
by  fusing  a  mixture  of  the  metallic  powders  at  1500°  in  a  current  of 
hydrogen,  or  by  reducing  a  mixture  of  the  oxides  by  means  of 
aluminium,  form  hard,  brittle,  homogeneous  ingots,  readily  soluble  in 
dilute  or  concentrated  mineral  acids. 

These  alloys  consist  of  free  manganese  associated  with  one  or  other  of 
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the  compounds  Mn6Mo  or  MnJVIo,  which  can  be  separated  from  the  alloy 
by  means  of  dilute  acetic  acid  or  ammonium  acetate  in  dilute  alcoholic 
solution,  in  which  they  are  insoluble.  The  compound  Mn6Mo  forms 
brilliant  plates,  has  asp.  gr.  7  ”28  at  0°,  the  calculated  value  being  7‘50, 
and  the  compound  Mn4Mo  forms  a  bright,  granular  powder,  and  has  a 
sp.  gr.  7 '85  at  0°,  the  calculated  value  being  7 '62.  The  compounds  are 
attacked  by  chlorine  or  strong  mineral  acids  at  the  ordinary  tempera¬ 
ture,  by  water  at  250°,  and  by  the  alkali  carbonates,  nitrates,  or 
hydrogen  sulphates  at  a  red  heat.  M.  A.  W. 

Washing  Colloidal  Precipitates.  Jacques  Duclaux  ( Compt . 
rend.,  1906,  143,  296 — 298). — According  to  Nlcolardot  (Abstr.,  1905, 
ii,  167)  and  Wyrouboff  (Ann.  Chim.  Phys.,  1905,  [viii],  7,  449),  the 
compound  obtained  by  prolonged  washing  of  Graham’s  colloidal  ferric 
hydroxide,  Fe2(OH)fi,wFe2Clfi,  has  the  composition  Fe2(OH)6,TJ-jj-FegCle, 
and  the  amount  of  chlorine  is  not  diminished  by  further  washing.  The 
author  has  determined  the  values  of  n  of  the  formula  Fe2(OH)6,wFe2Cl6, 
and  c,  the  concentration  in  mols.  per  litre  of  the  chlorine  in  the  filtrate 
obtained  in  successive  washings  by  dialysis  of  the  colloidal  precipitate, 
and  finds  that  while  n  diminishes  from  0  036  to  0'0022,  the  values  of 
c  fall  from  0'006  to0  000008  ;  the  final  precipitate,  therefore,  has  the 
composition  Fe2(OH)6,Ti^Fe2Cl6,  and  the  corresponding  values  of  n  and 
c  show  that  the  rate  of  elimination  of  chlorine  from  the  colloidal  pre¬ 
cipitate,  which  is  rapid  at  first,  becomes  increasingly  less  rapid,  but  does 
not  reach  a  limiting  value.  M.  A.  W. 

Copper  Steels.  Pierre  Breuil  (Compt.  rend.,  1906,  143, 
346 — 348.  Compare  this  vol.,  ii,  546). — The  author  has  measured  the 
elasticity,  breaking  load,  and  elongation  of  copper  steels  tempered  at 
different  temperatures ;  three  series  of  steels  were  examined,  containing 
0*15  to  0'18,  0-35  to  0*38,  and  0'56  to  0'79  per  cent,  of  carbon 
respectively,  the  copper  varying  in  each  series  from  0'5  to  10  per  cent.  ; 
the  results  are  tabulated  in  the  original,  and  show  that  the  increase  in 
the  tenacity  and  diminution  in  the  ductility  of  the  steels  effected  by 
the  copper  varies  with  the  heat  treatment  the  metal  has  received. 

M.  A.  W. 

Reduction  of  Molybdenum  Dioxide  by  Boron  and  the 
Combination  of  Boron  with  Molybdenum.  Armand  Binet 
du  Jassonneix  (Compt.  rend.,  1906,  143,  169 — 172). — Molybdenum 
cannot  be  heated  in  the  electric  furnace  in  carbon  crucibles  without 
the  formation  of  considerable  quantities  of  crystalline  carbides.  To 
avoid  this  complication,  the  reduction  of  molybdenum  dioxide  by  boron 
has  been  investigated  in  magnesia  crucibles.  The  molybdenum-boron 
alloys  obtained  in  this  way  are  non-crystalline ;  the  density  decreases 
and  the  hardness  increases  with  the  percentage  of  boron.  They  are 
attacked  by  fluorine  in  the  cold  and  by  ehlorine  at  a  red  heat,  leaving 
in  this  case  a  residue  of  carbon  boride.  They  are  not  acted  on  by 
solutions  of  hydrochloric  and  hydrofluoric  acids  or  by  alkalis. 
Concentrated  sulphuric  acid  acts  on  warming,  and  dilute  nitric  acid 
dissolves  them  even  in  the  cold. 
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Alloys  containing  more  than  46  per  cent,  of  boron  could  not  be 
prepared  in  consequence  of  the  formation  of  boron  carbide  and  of 
boric  acid,  which  attacks  the  magnesia  crucibles.  H.  M.  D. 

Zirconium  Silicide,  ZrSi2,  and  Titanium  Silicide,  TiSi2.  Otto 
Honigschmid  ( Compt .  rend.,  1906,  143,  224 — 226). — By  mixing,  in  a 
Hessian  crucible,  200  grams  of  powdered  aluminium,  250  grams  of 
sulphur,  180  grams  of  fine  sand,  and  either  15  grams  of  titanic  acid 
or  40  grams  of  titanium  potassium  fluoride  (or  a  corresponding  amount 
of  the  analogous  zirconium  compound),  then  covering  the  whole  with  a 
thin  layer  of  powdered  magnesium  and  igniting  by  means  of  a 
Goldschmidt  pastille,  the  following  silicides  have  been  obtained. 

Zirconium  silicide,  ZrSi2,  crystallises  in  small,  iron-grey,  rhombic 
columns  with  a  metallic  lustre,  a  hardness  approximating  to  that  of 
felspar,  and  a  sp.  gr.  of  4 '88  at  22°.  It  is  stable  in  the  air,  but  burns 
vigorously  when  its  powder  is  heated  on  platinum  foil.  It  is  not 
attacked  by  mineral  acids  with  the  exception  of  hydrofluoric  acid, 
which  readily  dissolves  it,  hydrogen  being  evolved;  10  per  cent, 
potassium  or  sodium  hydroxide  solution  is  without  action  on  it,  as 
also  is  potassium  hydrogen  sulphate  at  a  red  heat.  Fusion  with 
potassium  hydroxide  decomposes  it. 

Titanium  silicide,  TiSi2,  crystallises  in  small,  iron-grey,  tetragonal 
pyramids,  having  a  hardness  of  4 — 5  and  a  sp.  gr.  4  02  at  22°.  It 
oxidises  with  difficulty,  but  burns  in  chlorine  at  below  a  red  heat.  It  is 
insoluble  in  mineral  acids  excepting  hydrofluoric  acid,  but  dissolves 
slowly  in  10  per  cent,  potassium  hydroxide  solution.  Fused  potassium 
hydroxide  reacts  vigorously  on  it  at  a  red  heat,  but  potassium  hydrogen 
sulphate  is  without  action  under  these  conditions.  T.  H.  P. 

Preparation  of  Thorium.  Henri  Moissan  and  Otto  Honigschmid 
{Ann.  Chim.  Phys.,  1906,  [viii],  8,  182 — 192). — The  authors  have 
attempted  to  prepare  thorium  by  reducing  carefully  purified  thorium 
chloride  by  means  of  sodium,  both  in  the  air  and  in  a  vacuum.  They 
were,  however,  unable  to  obtain  a  metal  containing  less  than 
3  per  cent,  of  oxide. 

Electrolytic  processes  yielded  no  better  results  on  account  of  the 
unavoidable  attacking  of  the  porcelain  vessels  employed.  The  appear¬ 
ance  of  the  metal,  which  is  often  obtained  in  definite  crystals,  indicates 
that  the  oxide  contained  in  the  bath  becomes,  in  some  way,  mechanic¬ 
ally  interposed  between  the  particles  of  metal  at  the  moment  of  their 
deposition. 

Preliminary  experiments  with  the  electric  furnace  have  led  to  the 
fusion  of  small  quantities  of  the  pure  metal.  T.  H.  P. 

Peroxides  of  Bismuth.  IV.  Alexander  Gutbier  and  Pi.  Bunz 
( Zeit .  anorg.  Chem.,  1906,  50,  210 — 216.  Compare  this  vol.,  ii,  174, 
234,  551). — In  former  papers,  the  authors  have  shown  that  when 
bismuth  trioxide  is  oxidised  by  chlorine  in  alkaline  solution  a  mixture 
of  higher  oxides  is  obtained,  and  they  have  been  unable  to  isolate  any 
definite  chemical  compound.  Hauser  and  Vanino  (Abstr.,  1904,  ii,  569) 
claim  to  have  obtained  pure  bismuth  tetroxide,  Bi204,  by  oxidation  of 
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the  trioxide  with  alkaline  potassium  ferrieyanide.  The  authors  have 
now  repeated  their  experiments  and  have  modified  them  in  some 
respects,  and  find  that  the  products  resemble  in  every  way  those 
obtained  by  the  use  of  chlorine;  a  mixture  of  oxides  is  always  obtained, 
which  cannot  be  freed  from  alkali  even  by  repeated  washing,  and  loses 
oxygen  when  dried  at  100°.  Contrary  to  the  contention  of  Hauser 
and  Yanino,  the  oxides  have  no  acidic  properties.  G.  S. 

Amicroscopic  Gold  Nuclei.  I.  Richard  Zsigmondy  ( Zeit . 
physikal.  Chem.,  1906,  56,  65 — 76).— The  author  '  has  previously 
expressed  the  view  that  ruby  glass  at  the  colourless  stage  contains  not 
only  a  solution  of  metallic  gold,  but  also  “  amicroscopic  ”  particles  of 
gold,  that  is,  ultramicroscopic  particles  which  cannot  be  detected  even 
in  special  ultramicroscopical  apparatus.  While  the  glass  is  annealing 
and  becoming  coloured,  these  amicroscopic  particles  act  as  centres  of 
crystallisation.  This  view  is  supported  by  the  author’s  more  recent 
experiments  with  colloidal  gold  solutions,  from  which  it  appears  that 
the  fine  particles  of  gold  in  these  act  like  crystallisation  nuclei  in 
supersaturated  solutions.  Thus  the  formation  of  a  deep  red,  trans¬ 
parent,  colloidal  solution  from  gold  salt  and  formaldehyde  is  much 
accelerated  by  introducing  a  little  of  such  a  colloidal  solution  already 
prepared.  J.  C.  P. 

Separation  of  Silver  by  Colloidal  Gold  from  Reduction 
Mixtures  containing  Silver.  II.  Richard  Zsigmondy  (Zeit. 
physikal.  Chem.,  1906,  56,  77 — 82.  See  preceding  abstract). — The 
amicroscopic  particles  of  gold  in  colloidal  gold  solutions  have  the 
power  of  acting  as  crystallisation  nuclei  for  silver  in  reduction 
mixtures  containing  the  latter  metal.  When  gold  particles  are  grow¬ 
ing  in  a  colloidal  gold  solution,  the  liquid  is  red  ;  when  silver  particles 
are  growing  in  a  colloidal  silver  solution,  the  liquid  is  yellow.  Hence 
the  colour  imparted  to  these  solutions  by  the  amicroscopic  particles 
depends  not  so  much  on  the  size  of  the  particles  as  on  the  nature  of 
the  finely-divided  material.  J.  C.  P. 

Gold-Bismuth  and  Gold- Antimony  Alloys.  Rudolf  Yogel 

(Zeit.  anorg.  Chem.,  1906,  50,  145 — 157.  Compare  Heycock  and 
Neville,  Trans.,  1892,  61,  888). — From  an  investigation  of  these 
systems  by  Tammann’s  method  of  thermal  analysis,  controlled  by 
microscopic  observations,  the  conclusion  is  drawn  that  only  gold  and 
antimony  enter  into  chemical  combination,  with  formation  of  a  com¬ 
pound,  AuSb2. 

The  freezing-point  curve  of  the  system  gold-bismuth  consists  of  two 
straight  branches  which  meet  in  a  eutectic  point  at  240° ;  the  eutectic 
mixture  contains  82  per  cent,  by  weight  of  bismuth.  From  0 — 4  per 
cent,  by  weight  of  bismuth  a  series  of  mixed  crystals  separates.  The 
alloys  of  this  system  are  somewhat  brittle,  and  are  not  harder  than 
their  components. 

The  freezing-point  curve  of  gold-antimony  alloys  shows  a  break  at 
460°  and  55  per  cent,  by  weight  of  antimony,  corresponding  with  the 
composition  of  the  compound  AuSb2,  and  a  eutectic  point  at  360°  and 
24  per  cent,  by  weight  of  antimony.  No  mixed  crystals  are  formed. 
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Tlie  compound  AuSb0  is  of  the  same  colour  as 
extremely  brittle,  and  harder  than  its  components. 
The  paper  is  illustrated  by  six  microphotographs. 


antimony ;  it  is 

a.  s. 
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Mineral ogical  Chemistry. 


Fluorite  Crystals  from  Neris-les-Bains.  P.  Carles  (J.  Pharm. 
Chirn.,  1906,  [vi],  24,  108 — 110). — The  fluorite  crystals  of  N6ris-les- 
Bains  were  probably  deposited  from  waters  containing  alkali  hydrogen 
carbonates  and  highly  charged  with  carbon  dioxide  which  had  passed 
over  beds  of  fluorite.  That  water  so  charged  deposits  fluorite  on 
gradual  loss  of  carbon  dioxide  is  shown  by  the  following  experiment  : 
freshly- precipitated  calcium  fluoride  was  supersaturated  with  carbon 
dioxide  under  pressure  and  filtered  after  twenty-four  hours  j  the  clear 
filtrate,  which  was  left  in  a  warm  place  in  an  open  vessel  for  several 
days,  lost  its  carbon  dioxide  and  deposited  microscopic  cubes  of  fluor 
spar  (compare  Abstr.,  1901,  ii,  506).  M.  A.  W. 

Cobaltite  from  Northern  Ontario.  Justin  S.  De  Lury  ( Amer . 
J.  Sci. ,  1906,  [iv],  21,  275 — 276). — Cobaltite  has  been  found,  for  the 
first  time  in  North  America,  in  Coleman  Township  in  northern 
Ontario  ;  it  occurs  with  copper-pyrites  and  iron  pyrites  in  a  quartz- 
vein.  The  mineral  crystallises  in  cubes  and  octahedra,  or  in  combina¬ 
tions  of  these  forms,  with  pitted  and  striated  faces.  Analysis  gave  : 

Co.  Fe.  Ni.  As.  S. 

29-10  4-55  097  44-55  20-73 

L.  J.  S. 


Phosphorescent  Calcite.  William  P.  Headden  (Amer.  J.  Sci., 
1906,  [iv],  21,  301 — 308). — Certain  specimens  of  calcite  from  Joplin, 
in  Missouri,  and  from  Fort  Collins,  in  Colorado,  on  being  exposed  to 
the  sun’s  rays  were  found  to  become  strongly  phosphorescent,  and  to 
retain  this  property,  in  some  cases,  for  thirteen  hours.  The  phosphor¬ 
escence  can  also  be  excited  by  the  electric  spark,  by  X-rays,  or  by 
heating.  The  crystals  from  Joplin  are  yellow,  violet,  or  colourless,  but 
only  the  yellow  portions  of  the  crystals  phosphoresce.  Analysis  of  this 
yellow  calcite  gave  : 

Si02.  C02.  CaO.  MgO.  MnO.  FeO.  ZnO. 

0-032  43-95  55'74  0-113  0045  0-046  0-014 


Ce203.  (Di,Sm,La)203.  (Yt,Er)203.  Total. 

0-007  0-012  0-013  99-975 


Also  traces  of  SOs,  P205,  Cl,  SrO,  A1203,  Cr203,  NH3,  and  Na20,  but 
no  sulphides  or  organic  matter. 
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Some  specimens  of  the  non-phosphorescent  calcite  contained  stilt 
larger  amounts  of  rare  earths,  but  relatively  less  of  the  yttrium 
group ;  it  is  therefore  believed  that  the  phosphorescence  is  connected 
with  the  presence  of  some  member  of  the  yttrium  group.  The  spectrum 
of  light  which  has  traversed  the  violet  calcite  exhibits  the  absorption 
bands  of  didymium.  L.  J.  S. 

Stibiotantalite.  Samuel  L.  Penfield  and  W.  E.  Ford  ( Amer . 
J.  Sci.,  1906,  [iv],  22,  61 — 77). — This  rare  mineral,  previously  known 
only  as  rolled  pebbles  in  tin-gravels  from  Western  Australia  (Trans., 
1893,  63,  1076),  has  recently  been  found  in  well-crystallised  specimens 
at  the  tourmaline  locality  at  Mesa  Grande,  San  Diego  Co.,  California, 
where  it  is  associated  with  tourmaline,  pink  beryl,  quartz,  orthoclase, 
lepidolite,  and  rarely  cassiterite.  The  crystals  are  orthorhombic,  and 
resemble  columbite  in  general  habit  and  axial  ratios  [ a:b:c  — 
0-7995:1:0-8448],  and  they  likewise  possess  a  distinct  cleavage 
parallel  to  the  macropinacoid.  They  are  hemimorphic,  but  this  lower 
degree  of  symmetry  is  usually  obscured  by  polysynthetic  twinning, 
which  is  complex  and  invariably  present,  although  often  only  revealed 
by  the  pyroelectric  character  of  the  crystals.  The  mineral  is  usually 
of  a  rich  brown  colour  with  a  resinous  to  adamantine  lustre,  and 
cleavage  fragments  closely  resemble  blende  in  appearance.  The  optical 
constants  vary  with  the  chemical  composition ;  the  refractive  indices 
and  double  refraction  are  unusually  high  (y  for  yellow  light  being 
2-4568  and  2-4588  in  two  specimens,  which  are  higher  than  for 
diamond).  Analyses  of  two  crystals  gave  the  following  results  (in 
which  the  relative  amounts  of  tantalic  and  niobic  acids  were  calculated 
from  the  sp.  gr.  of  the  precipitated  mixed  oxides)  : 


Ta^Og. 

Cb205. 

Sb203. 

Bi203. 

Total. 

Sp.  gr. 

36-35 

18-98 

44-26 

0-33 

99-92 

6-72 

1M6 

39-14 

49-28 

0-53 

100-11 

5-98 

These  analyses  give  the  ratio  Sb203  :  (Ta,Cb)205  =  1  : 1,  with  a  little 
bismuth  replacing  antimony.  The  formula  may  be  written  as  ah 
antimony  salt  of  normal  tantalic  and  columbic  acids,  Sb(Ta,Cb)04,  or, 
having  regard  to  the  crystallographic  relationship  between  stibiotanta¬ 
lite  and  columbite,  as  an  antimonyl  salt,  (Sb0)2(Ta,Cb)206,  correspond¬ 
ing  with  columbite,  Fe(Ta,Cb)20Q.  The  mineral  is  readily  soluble  in 
hydrofluoric  acid,  but  insoluble  in  other  acids.  From  its  solution 
hydrogen  sulphide  precipitates  antimony  trisulphide,  proving  the 
antimony  to  be  tervalent  and  not  quinquevalent.  Curves  expressing 
the  relation  between  the  composition  and  sp.  gr.  indicate  that  the  end 
members,  (Sb0)2Ta206  and  (Sb0)2Cb206,  of  the  series  would  have  sp.  gr. 
7'90  and  5-73  respectively.  The  majority  of  the  crystals  have  sp.  gr. 
6  6  to  6-7.  L.  J.  S. 

Silicomagnesiofluorite,  a  New  Mineral  from  Finland.  Petr  A. 

Zemjatschensky  ( Zeit .  Kryst.  Min.,  1906,  42,  209 — 213). — The 
new  mineral  was  found  at  Luppiko,  near  Pitkaranta,  and  is  associated 
with  serpentine  and  quartz.  It  forms  radially-fibrous,  hemispherical 
aggregates,  and  has  an  ash-grey,  green  or  blue  colour  with  a 
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silky  lustre.  The  hardness  is  2-5,  the  sp.  gr.  2’91,  and  the  melting 
point  962°.  The  fibres  are  optically  positive  with  weak  birefringence 
and  extinguish  parallel  to  their  length.  The  mineral  is  readily 
soluble  in  acids,  effervescing  in  sulphuric  acid.  Analysis  gave : 

Si02.  CaO.  MgO.  Fe203.  Mn304.  S03.  H20.  F. 

19-86  38-48  18-27  2-30  0-06  0-27  5-89  31-01 

This  gives  the  empirical  formula  H2Ca4Mg3Si2O7F10.  The  water  is 
lost  only  at  a  high  temperature  ;  the  loss  of  0  78  per  cent,  at 
300 — 400°  partly  represents  organic  matter.  The  mineral  contains 
Ca  :  Mg  in  the  ratio  of  4  : 3,  whilst  nitric  acid  extracts  these  elements 
in  the  ratio  of  2:1.  The  formula  is  therefore  written  as 

Mg(0H)F,MgSi08,Ca(0H)F,CaSi02F,,2CaF2,MgF2. 

L.  J.  S. 

Two  Pseudomorphs  from  Canada.  Richard  P.  D.  Graham 
(Amer.  J.  Sci.,  1906,  [iv],  22,  47 — 54). — Orthoclase,  after  laumontite, 
from  Templeton,  Ottawa  Co.,  Quebec. — Some  flesh-i  ed  to  almost  white 
crystals,  associated  with  pyroxene,  phlogopite,  and  apatite,  were 
found  to  have  the  habit  and  angles  of  laumontite,  but  to  have  the 
composition  (anal.  I)  and  sp.  gr.  of  orthoclase.  Pseudomorphs  of 
this  kind  have  previously  been  described  from  several  localities  in 
Germany,  notably  the  so-called  weissigite  from  Weissig,  near  Dresden. 

Na20.  Li20.  Igni- 

Si02.  Al2Os.  Fe203.  MnO.  CaO.  MgO.  K20.  ' - r - '  tion.  Total.  Sp.  gr. 

I.  63T2  19-83  0-67  —  —  0‘24  15  13  0*52  0‘89  100-40  2-56 

II.  43-05  30-28  3‘30  0‘49  1  ‘85  670  3-68  0-92  —  1070  100  97  2‘6 

Pseudomorph,  after  corundum,  from  Perth,  Ontario. — A  large  crystal 
with  the  form  of  corundum,  consists  of  a  thin  shell  of  tourmaline,  and, 
in  the  interior,  of  a  soft,  pale  green  mineral  with  a  little  calcite  and 
some  scales  of  penninite  and  damourite.  The  pale  green  mineral  was 
separated  as  far  as  possible  for  analysis  and  found  to  approximate  in 
composition  (anal.  II)  t'o  pinite :  it  shows  rectangular  cleavages,  sug¬ 
gesting  that  scapolite  may  have  been  an  intermediate  product  in  the 
alteration  from  corundum.  L.  J.  S. 

New  Occurrence  of  Pseudo-leucite.  C.  W.  Knight  ( Amer . 
J.  Sci.,  1906,  [iv],  21,  286 — 293). — Specimens  of  a  grey  rock  (pseudo- 
leucite-phonolite)  from  Spotted  Fawn  Creek,  in  the  Ogilvie  Range, 
Yukon  Territory,  contain  icositetrahedral  crystals  of  pseudo-leucite, 
measuring  1  cm.  across,  embedded  in  a  very  fine-grained  ground-mass. 
Both  the  pseudo-crystals  and  the  ground-mass  consist  of  a  mixture  of 
orthoclase,  nephelite,  scapolite,  and  biotite,  together  with  a  little 
plagioclase  in  the  former.  The  orthoclase,  which  predominates  in 
amount,  is  granular  in  the  central  parts  of  the  pseudo-crystals,  whilst 
in  the  outer  portions  it  has  the  form  of  laths  arranged  roughly  per¬ 
pendicular  to  the  crystal-faces.  From  the  following  analysis  of  the 
pseudo-crystals  it  is  calculated  that  they  contain  :  orthoclase,  50 "04  ; 
nephelite,  32'38  ;  anorthite,  2*22  per  cent. ;  much  of  the  nephelite  has, 
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however,  been  altered  to  scapolite.  The  original  mineral,  before  its 
alteration  to  orthoclase  and  nephelite,  must  have  been  a  soda-leucite. 

Si02.  A1203.  Fe203.  CaO.  MgO.  Na20.  K20.  H20.  CL  Total. 

5815  23-66  T59  0-43  0'21  7'08  8‘49  1%35  trace  100-96 

L.  J.  S. 

Re-formation  of  Soda-leucite.  T.  T.  Read  and  C.  W.  Knight 
( Amer .  J.  Sci.,  1906,  [iv],  21,  294 — 295.  Compare  preceding 
abstract). — The  breaking  down  of  metastable  austenite  into  ferrite 
and  cementite  during  the  slow  cooling  of  steel,  and  its  reconstruction 
on  reheating  to  a  certain  temperature,  suggested  that  the  orthoclase 
and  nephelite  of  pseudo-leucite  might  be  transformed  to  soda-leucite 
on  heating  a  crystal  to  a  temperature  below  its  point  of  fusion.  A 
crystal  of  pseudo-leucite  was  heated  in  an  electric  furnace  at  1225°  for 
several  hours,  and  thin  sections  of  the  mineral  afterwards  examined 
under  the  microscope.  The  scapolite  and  biotite  were  thereby  destroyed, 
but  a  considerable  portion  of  the  orthoclase  and  nephelite  remained 
unaltered  ;  a  small  amount  of  isotropic  material  was  developed,  but 
whether  this  was  leucite  or  glass  was  not  determined.  The  experiments 
were  therefore  not  conclusive.  L.  J.  S. 

Wollastonite  and  Pseudo- wollastonite.  Polymorphic  Forms 
of  Calcium  Metasilicate.  Eugene  T.  Allen  and  W.  P.  White 
[with  optical  study  by  Fred.  E.  Wright]  (Amer.  J.  Sci.,  1906,  [iv], 
21,  89 — 108). — Wollastonite  and  pseudo-wollastonite  are  enantiotropic 
modifications  of  calcium  metasilicate  with  an  inversion  temperature  of 
1180°.  When  wollastonite  is  heated  to  this  temperature  it  becomes 
changed  into  pseudo-wollastonite,  the  change  being  accompanied  by  an 
absorption  of  heat,  but  practically  no  alteration  in  volume.  For  this 
reason  attempts  to  prepare  wollastonite  artificially  usually  result  in 
the  formation  of  pseudo-wollastonite.  When,  however,  a  glass  of  the 
composition  CaSi03  is  heated  at  800 — 1000°,  wollastonite  crystallises  in 
the  glass.  This  artificial  wollastonite  has  a  radially  fibrous  structure 
and  sp.  gr.  2-915,  the  sp.  gr.  of  the  glass  being  3*4)05.  The  pseudo- 
wollastonite  which  has  been  formed  by  heating  wollastonite,  or  which 
has  crystallised  from  the  molten  glass,  is  not  changed  to  wollastonite 
even  when  very  slowly  cooled  or  when  heated  under  pressure  with 
water.  If,  however,  the  pseudo-wollastonite  be  heated  at  800 — 900° 
with  fused  calcium  vanadate,  it  becomes  changed  to  the  more  stable 
modification,  and  beautiful,  transparent  crystals  of  wollastonite  are 
formed ;  the  same  result  also  takes  place  in  the  presence  of  a  slight 
excess  of  lime  or  of  silica.  Pseudo-wollastonite  has  a  sp.  gr.  about 
2'914  and  melting  point  1512°;  it  has  the  form  of  small,  irregular 
grains  or  short  fibres.  It  is  pseudo-hexagonal  with  a  basal  cleavage, 
and  is  optically  positive  and  very  nearly  uniaxial ;  polysynthetic 
twinning  on  the  basal  plane  and  an  angle  of  optical  extinction  of  2°  to 
this  plane  indicate  that  it  is  probably  monoclinic.  The  mean  refractive 
index  is  very  nearly  the  same  as  that  of  wollastonite  (which,  though 
also  monoclinic,  is  optically  negative),  but  the  birefringence  is  much 
higher  (0'025 — 0-035  ;  for  wollastonite,  0-015).  Since  neither  pseudo- 
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wollastonite  nor  paramorphs  of  wollastonite  after  pseudo-wollastonite 
have  been  observed  in  nature,  the  conclusion  may  be  drawn  that  the 
wollastonite  of  contact-metamorphic  limestones  has  been  formed  at 
temperatures  below  1180°.  L.  J.  S. 

Datolite  from  Westfield,  Massachusetts.  Edward  H.  Kraus 
and  0.  W.  Cook  ( Amer .  J.  Sci .,  1906,  [iv],  22,  21 — 28). — A  detailed 
crystallographic  description  is  given  of  material  from  crevices  in  a  trap 
rock  at  Westfield,  Massachusetts.  The  following  analysis  of  a  clear, 
transparent  crystal  agrees  closely  with  the  usually  accepted  formula, 
HCaBSi05. 

Si02.  Fe203.  A1203.  CaO.  MgO.  B„03.  H20.  Total.  Sp.  gr. 

37-59  0-10  0-15  34-69  0-315  21-85  5715  100-41  3-006 

L.  J.  S. 

Some  Interesting  Beryl  Crystals  and  their  Associations. 
William  E.  Ford  (Amer.  J.  Sci.,  1906,  [iv],  22,  217 — 223). — The 
beryl  crystals  found  in  pegmatite-veins  are  usually  green  in  colour  and 
semi-transparent,  and  have  the  form  of  long  prisms  terminated  by  the 
basal  plane.  In  certain  localities,  however,  where  the  mineral  occurs 
in  pegmatite-veins  in  association  with  variously  coloured  tourmalines  of 
gem  quality,  the  crystals  are  pale  pink  or  colourless  and  quite  trans¬ 
parent,  and  in  habit  they  are  tabular  or  short  prismatic  with  pyramidal 
planes  prominently  developed.  Crystallographic  descriptions  are  given 
of  material  of  this  kind  from  San  Diego  Co.  in  California,  Mount  Mica 
in  Maine,  Haddam  Neck  in  Connecticut,  and  the  Island  of  Elba.  In 
these  cases  both  the  tourmaline  and  the  beryl  are  rich  in  alkali  metals, 
in  the  former  lithium,  and  in  the  latter  caesium  predominating.  Beryl 
from  San  Diego  Co.  was  found  to  contain  about  3  per. cent.,  and  that 
from  Haddam  Neck  about  5  per  cent,  of  alkalis.  L.  J.  S. 

Clinozoisite  from  Tyrol.  A.  H.  Westergard  (Zeit.  Kryst.  Min., 
1906,  42,  279 — 280). — Crystals  of  clinozoisite  from  the  Goslerwand, 
near  Pragraten,  were  measured  and  the  topic  axes  (^,  i]/,  w)  calculated 
and  compared  with  those  of  epidote  from  the  Untersulzbachthal.  It  is 
assumed  that  clinozoisite  is  free  from  iron,  and  that  in  epidote 
Al  :  Fe  =  7:3. 

Sp.  gr.  Mol.  vol.  X-  'b  «• 

Clinozoisite  ....  3-344  272  5  7-482  4-720  8  551 

Epidote .  3-451  279-1  7-534  4-766  8-606 

The  replacement  of  aluminium  by  iron  in  the  epidote  molecule  there¬ 
fore  causes  an  increase  in  all  directions  of  the  dimensions  of  the 
crystalline  structure.  L.  J.  S. 

Rocks  and  Minerals  from  British  Central  Africa  (Bull.  Imp. 
Inst.,  1906,4,  103 — 113). — Miscellaneous  specimens  be  onging  to  two 
collections  are  individually  described  ;  they  include  schists  and  gneisses, 
carbonaceous  shale,  argillaceous  concretion,  and  fragments  of  various 
minerals  derived  from  these  rocks.  Analysis  of  ilmenite  gave  TiOa, 
49-15  ;  FeO,  40-93;  MnO,  6-39  per  cent.  Analyses  are  also  given  ot' 
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coals  and  iron  ores,  and  of  an  ore  consisting  largely  of  nickeliferous 
pyrrhotite  (Ni,  2  '75  per  cent.).  L.  J.  S. 


The  Estacado  Aerolite.  Kenneth  S.  Howard;  analysis  by  John  M. 
Davison  ( Amer .  J.  Sci.,  1906,  [iv],  22,  55—60). — This  meteoric 
stone,  weighing  290  kilograms,  was  found  before  1902  near  Estacado, 
in  Hale  Co.,  Texas;  a  bright  meteor  was  observed  in  the  locality  in 
1882.  It  consists  of  grains  and  chondrules  of  enstatite  (42-50  per 
cent.)  and  olivine  (41 '09  per  cent.)  with  particles  of  nickel-iron  (16*41 
per  cent.).  Sp.  gr.  3 '63.  A  bulk  analysis  gave  : 


Fe. 

Ni. 

Co. 

Cu. 

14-68 

1-60 

0-08 

trace 

MgO. 

CaO. 

A1203. 

22-74 

2*99 

3-60 

S. 

P. 

Si02. 

FeO. 

1-37 

0-15 

35-82 

15-53 

Na20. 

ICO. 

Total, 

less  O  for  S. 

2-07 

0-32 

100-27 

Carbon,  Ti02,  Cr203,  and  MnO  are  also  present.  Analyses  are  also 
given  of  the  portions  of  stony  matter  soluble  and  insoluble  in  hydro¬ 
chloric  acid.  L.  J.  S. 


Chemical  Reactions  in  the  Eruption  of  Vesuvius  in  April, 
1906.  Julius  Stoklasa  ( Chem .  Zeit.,  1906,  30,  740 — 742). — Several 
analyses  are  given  of  the  products  of  the  eruption,  namely,  of  the 
lava,  lapilli,  and  ash  ;  as  well  as  of  the  material  extracted  by  water 
from  these,  and  of  the  saline  incrustations.  When  the  lava  is  ignited, 
ammonia  and  other  gases  are  evolved.  In  the  vapours  of  a  fumarole  near 
the  crater,  the  following  gases  were  detected  :  hydrogen  chloride, 
ammonia,  hydrogen  sulphide,  and  carbon  dioxide,  but  not  sulphur 
dioxide,  although  this  was  found  to  the  extent  of  0*01  per  cent,  in  the 
volcanic  ash.  L.  J.  S. 


Fumarole  Products  of  Vesuvian  Lava.  Ferdinand  Henricii 
{Zeit.  angew.  Chem.,  1906,  19,  1326 — 1328). — From  a  study  of  the 
vapours  evolved  and  the  incrustations  deposited  by  the  fumaroles  of 
the  recent  lava  streams  of  Vesuvius,  the  conclusion  is  drawn  that  the 
incrustations  (alkali  and  iron  chlorides)  are  not  direct  sublimation 
products  from  the  lava,  but  rather  the  result  of  the  action  of  water 
and  hydrogen  chloride  vapours  on  the  rock  itself.  In  support  of  this 
it  was  found  that  samples  of  the  newly-erupted  Vesuvian  lava,  after 
being  washed  in  water  and  ignited  in  a  current  of  dry  air,  gave  a 
sublimate  of  ferric  chloride  when  ignited  in  a  current  of  moist  air  and 
hydrogen  chloride.  Under  these  conditions  chlorine  was  liberated, 
and  this  gas  was  also  detected  in  the  vapours  of  the  fumaroles. 

L.  J.  S. 


Presence  of  Neon  in  the  Gases  of  Thermal  Springs.  Charles 
Moureu  and  Robert  Biquard  {Compt.  rend.,  1906,  143,  180 — 182. 
Compare  this  vol.,  ii,  442). — The  gases  from  twenty-two  thermal 
springs  have  been  spectroscopically  examined  for  the  presence  of  neon. 
In  every  case  a  positive  result  was  obtained.  In  none  of  the  gases 
could  the  neon  be  detected  directly,  however,  since  its  spectrum  is 
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completely  masked  by  the  argon  present.  The  gases  were  therefore 
subjected  to  the  action  of  cocoa-nut  charcoal  cooled  to  -  185°  or 
-  100°  before  being  spectroscopically  examined.  With  the  charcoal 
at  —100°  the  intensity  of  the  neon  rays  was  considerably  greater 
than  when  absorption  was  effected  at  -  185°.  H.  M.  D. 
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Physiological  Chemistry. 


Effect  of  Blood-pressure  on  Respiration.  Charles  C. 
Guthrie  and  F.  H.  Pike  (. Amer .  J.  Physiol.,  1906,  16,  475 — 482). 
— The  usual  effect  of  a  rise  of  arterial  blood- pressure  is  an  increase 
of  respiratory  rate  with  diminished  amplitude,  and  of  a  fall,  a 
slower  rate  with  greater  amplitude.  The  effect  may  be  on  the 
respiratory  centre  direct,  or  the  increased  pressure  may  lead  to 
increased  metabolism  and  a  greater  production  of  carbon  dioxide 
which  acts  on  the  centre.  Many  statements  on  the  effect  of  drugs, 
animal  extracts,  Ac.,  on  respiration  require  revision,  for  the  agents 
in  question  may  after  all  have  no  direct  action  on  respiration,  but  only 
an  indirect  one  through  the  blood-pressure.  W.  D.  H. 

Effect  of  Chloral  Hydrate  on  Heart  Muscle.  W.  H. 
Schultz  {Amer.  J.  Physiol.,  1906,  16,  483 — 501). — The  irritability 
of  the  ventricle  of  frog  or  terrapin  at  first  increases  under  the 
influence  of  chloral  hydrate,  then  decreases,  and  finally  disappears. 
During  the  progressive  stages  the  refractory  period  shortens,  but  it  is 
never  entirely  absent  so  long  as  the  muscle  remains  irritable.  On 
repeated  stimulation,  the  curve  written  resembles  that  of  incomplete 
tetanus.  Similar  curves  are  obtained  when  the  heart  is  cooled  to  near 
0°,  when  treated  with  ether  or  excess  of  calcium  salts.  The  “all  or 
nothing  ”  law  remains  intact  throughout.  W.  D.  H. 

Basicity  of  Human  Blood  in  Health  and  Disease.  Casimir 
von  Rzentkowski  {Chem.  Gentr.,  1906,  i,  1834 — 1835  ;  from  Arch, 
exp.  Path.  Pharm.,  55,  47—72). — The  author’s  investigations  show 
that  the  blood  owes  its  basicity,  not  merely  to  its  mineral  alkalis, 
but  mainly  to  its  albuminous  constituents,  especially  those  of  the  red 
corpuscles.  In  normal  blood,  the  albumin-basicity  of  the  red  blood 
corpuscles  exceeds  the  mineral  alkalinity,  but  in  the  plasma  the  mineral 
alkalinity  is  the  greater.  T.  II.  P. 

Filtration  through  Animal  Membranes.  The  Saline  Con¬ 
tents  of  the  Blood  compared  with  those  of  other  Serous 
Fluids.  Arthur  F.  Hertz  (Zeit.  physiol.  Chem.,  1906,  48, 
347 — 364). — Experiments  have  shown  that  the  concentration  of  salt 
in  saline  solutions  of  albumins  does  not  decrease  when  filtered  through 
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animal  membranes,  but  the  amount  of  albumin  in  the  filtrate  is  much 
less  than  that  in  the  original  liquid.  With  increased  pressure  the 
percentage  of  albumin  in  the  filtrate  tends  to  diminish. 

In  opposition  to  Filehne  and  Biberfeld  ( PJliiger’s  Archiv,  1906, 
91,  1)  it  is  asserted  that  liquids  filter  through  the  membrane  of  hens’ 
eggs.  J  •  J  •  8. 

The  Active  Constituent  of  Anthrax  Serum.  Alberto 
Ascoli  (Zeit.  physiol.  Ghent.,  1906,  48,  315—330). — The  immunising 
substance  of  anthrax  serum  passes  through  a  Berkefeld  filter.  It  does 
not  behave  as  an  amboceptor.  In  the  serum  of  asses  and  goats  it  is 
found  mainly  in  the  pseudoglobulin  fraction,  and  in  that  of  goats,  to  a 
slight  extent,  in  the  euglobulin  fraction.  The  active  pseudoglobulin 
of  asses’  serum  loses  its  protective  value  when  kept  for  some  time  in 
aqueous  solution.  J.  J.  S. 

Estimation  of  the  Haemolytic  Action  of  Monohydric  Alco¬ 
hols.  Hermann  Fuhner  and  E.  Neubauer  ( Ghent .  Centr.,  1906,  ii, 
137— 138  5  from  Centr.-Bl.  Physiol.,  20,  117— 1 19).— With  the  blood 
corpuscles  of  cattle  at  a  mean  temperature  of  19°,  it  is  found  that  each 
monohydric  alcohol  has  a  haemolytic  action  three  times  as  great  as  that 
of  the  one  immediately  preceding  it,  so  that  in  the  homologous  series 
the  activities  are  represented  by  the  series,  1:3:  32  :  33,  &c.  The  same 
regularity  is  observed  in  the  action  of  the  alcohols  on  sea-urchins’  eggs 
and  on  miller’s-thumbs. 

Alcohols  with  branched  chains  are  less  active  than  the  corresponding 
normal  compounds.  T.  H.  P. 

Measurement  of  Osmotic  Pressure  in  Small  Quantities  of 
Fluid.  Hartog  J.  Hamburger  ( Biochem .  Zeit.,  1906,  1,  259 — 281). — 
Six  small  tubes  are  taken  ;  into  one  is  introduced  0'25  c.c.  of  the  fluid 
under  investigation,  and  into  the  five  others  the  same  volume  of  sodium 
chloride  solutions  of  increasing  concentration.  To  each  is  added  a 
small  volume  of  filtered  defibrinated  blood  ;  the  mixtures  are  shaken  and 
left  for  thirty  to  forty-five  minutes  and  then  centrifugalised.  The 
osmotic  pressure  of  the  fluid  under  investigation  corresponds  with  that 
of  the  solution  of  salt  in  which  the  blood  corpuscles  occupy  the  same 
volume  as  that  in  the  fluid  investigated.  The  method  is  stated  to  give 
excellent  results.  W.  D.  H. 

Comparison  of  Conductivity  and  Freezing  Points  of  Small 
Quantities  of  Body-fluids  in  Health  and  Disease.  Thos.  M. 
Wilson  ( Amerr .  J.  Physiol.,  1906, 16,  438 — 467). — An  electrical  method, 
described  fully,  for  freezing  small  quantities  of  fluid  is  adapted  for  a 
physical  laboratory,  but  difficult  to  use  clinically.  The  freezing  point 
of  0-3  c.c.  of  salt  solution  can  be  determined  fairly  accurately  when 
mercury  is  added  to  make  the  volume  sufficient  to  cover  the  greater 
part  of  the  Beckmann  bulb.  When  the  volume  reaches  0'8  c.c.,  the 
mercury  can  be  discarded.  Blood  and  serum  make,  however,  an 
emulsion  with  mercury,  and  this  spoils  the  result. 

Tables  are  given  of  the  organic  and  inorganic  constituents  of  the 
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serum,  and  the  composition  harmonises  with  the  following  six  facts : 
(1)  it  represents  closely  the  total  weight  of  the  formed  substances 
present;  (2)  it  represents  the  total  alkalinity;  (3)  it  accounts  almost 
exactly  for  the  five  chief  elements  found  in  the  salts ;  (4)  it  gives  the 
right  percentage  of  sodium  chloride;  (5)  when  the  percentages  of  the 
salts  are  reduced  2  per  cent,  it  gives  the  correct  freezing  point 
(0’566°) ;  and  (6)  it  gives  the  proper  conductivity  of  normal  serum  (82). 

An  improved  micagocrite  is  described,  which  gives  trustworthy 
results  ;  the  tube  can  be  used  as  an  ordinary  hsematocrite. 

Conductivity  measurements  are  best  made  at  18°.  The  freezing 
point  for  gases  in  solution  can  be  obtained  by  the  equation  A  =  8x(10)-5, 
where  A  equals  thousandths  of  a  degree  centigrade,  and  x  the  number 
of  c.c.  of  gas  dissolved  in  a  litre  of  solution.  The  freezing-point  equiva¬ 
lent  for  conductivity  of  serum  increased  7  per  cent,  (given  in  terms 
of  sodium  chloride)  gives  approximately  the  inorganic  freezing  point  of 
healthy  serum  (0-490°). 

Various  data  are  given  in  reference  to  serum  in  different  diseases, 
but  their  ultimate  value  for  diagnosis  is  left  to  future  investigators. 

W.  D.  H. 

Deviation  of  Complement  by  a  Serum  and  its  Anti-serum, 
and  its  Relation  to  the  Precipitin  Test.  Robert  Muir  and 
W.  B.  M.  Martin  ( J .  Hygiene,  1906,  6,  265 — 285). — A  mixture  of 
serum  and  its  anti-serum  has  the  property  of  fixing  or  “deviating” 
complement,  and  thus  interfering  with  haemolysis.  This  is  analogous  to 
the  fixation  of  complements  by  cell-receptors  in  association  with  im¬ 
mune  bodies.  A  large  number  of  different  complements  may  be  fixed 
by  the  same  combination  of  serum  and  anti-serum,  but  some  are  not 
fixed.  The  amount  of  homologous  serum  necessary  to  produce  distinct 
deviation  is  very  small,  0  00001  c.c.  or  less,  much  less  than  is  neces¬ 
sary  to  produce  precipitation ;  but  if  a  precipitate  forms,  the  deviating 
substance  is  present  in  the  precipitate.  The  precipitin  and  deviation 
tests  give  results  which  are  in  great  accord  as  regards  specificity.  The 
deviation  phenomenon  produces  an  effect  similar  to  an  anti-complement 
action,  and  the  views  held  on  anti-complements  require  revision.  It 
is  an  open  question  whether  true  anti-complements  exist. 

W.  D.  H. 

Precipitin  Anti-sera  and  their  Standardisation.  D.  A.  Welsh 
and  H.  G.  Chapman  {J.  Hygiene,  1906,  6,  251 — 264). — A  method  of 
standardising  anti-sera  is  suggested.  It  is,  however,  found  that 
whilst  a  certain  quantity  of  homologous  proteid  completely  neutralises 
and  precipitates  a  given  weight  of  precipitin  anti-serum,  the  converse 
does  not  hold  true.  A  given  weight  of  proteid  is  not  precipitated  by 
any  weight  of  anti-serum  ;  a  considerable  portion  of  the  proteid  remains 
in  solution,  however  small  the  quantity  originally  taken. 

W.  D.  H. 

Gastrotoxic  Serum.  Charles  Bolton  {Trans.  Path.  Soc.  London, 
1906,  57,  297 — 312). — In  response  to  the  injection  of  gastric  cells  into 
an  animal,  the  blood  shows  the  presence  of  a  gastric  cytotoxin,  which 
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is  not  only  gastrolytic,  but  also  contains  a  haemolytic  factor,  a 
precipitin  or  precipitins,  and  an  agglutinin  or  agglutinins.  The 
gastrolytic  factor  does  not  produce  solution  of  the  cells  against  which 
it  has  been  formed,  but  causes  a  hyaline  change  in  them.  The  human 
gastrotoxin  is  of  the  same  nature  as  that  of  the  lower  animals. 

The  final  conclusion  drawn  is  that  an  animal  can  elaborate  in  its 
blood  as  the  result  of  the  absorption  of  the  tissues  of  a  similar  animal, 
and  therefore,  presumably,  of  its  own,  a  poison  which  is  potentially 
able  to  cause  necrosis  of  the  mucous  membrane  of  its  own  stomach. 
This  is  regarded  as  of  importance  in  relation  to  the  pathology  of  gastric 
ulcer.  W.  D.  H. 

Nutritive  Requirements  of  the  Body.  Francis  G.  Benedict 
(Amer.  J.  Physiol .,  1906,  16,  409 — 437). — A  general  discussion  of 
dietaries  with  special  reference  to  the  proteid  requirement,  and  a 
critical  examination  of  Chittenden's  experiments  and  conclusions. 
Among  the  many  points  raised,  the  following  observations  militate 
against  the  view  that  a  material  reduction  of  proteid  is  desirable  :  (1) 
from  the  results  of  the  experiments  on  soldiers,  it  is  seen  that  the  low 
proteid  diet  affected  the  absorption  of  nitrogenous  material  from  the 
alimentary  tract  ;  (2)  that  animals  fed  on  diets  low  in  proteid  do  not 
thrive  so  well  as  on  liberal  quantities,  and  (3)  dietary  studies  all  over 
the  world  show  that  in  communities  where  productive  power,  enter¬ 
prise,  and  civilisation  are  at  their  highest,  man  has  instinctively  and 
independently  selected  liberal  rather  than  small  quantities  of  proteid. 
In  many  races  which  are  often  quoted  as  subsisting  on  low  proteid 
intake,  for  instance,  the  Japanese,  recent  statistics  show  that  this  is  not 
really  the  case.  Proneness  to  disease  is  common,  and  disease  when  it 
occurs  is  more  serious  in  its  effects  in  those  who  take  but  little 
albuminous  nutriment.  With  regard  to  the  question  of  energy 
requirement,  it  is  pointed  out  that  the  respiration  calorimeter  has 
furnished  us  with  a  means  of  measuring  the  energy  output,  and  the 
energy  output  is  the  energy  requirement,  since  the  law  of  conservation 
of  energy  obtains  in  the  animal  organism.  It  is  therefore  contrary  to 
common  sense  to  suppose,  as  some  writers  recently  have  done,  that  a 
man  can  give  forth  a  certain  amount  of  daily  energy  and  receive  from 
his  daily  food  an  amount  which  is  appreciably  smaller  and  yet  suffer 
no  harm.  He  must  call  on  his  tissues  to  supply  the  energy  which 
is  not  available  from  his  food.  This  view  is  illustrated  by  data  from 
some  of  the  subjects  of  Chittenden’s  own  experiments.  The  mere  fact 
that  the  body  weight  remains  constant  is  no  proof  to  the  contrary,  for 
valuable  material  such  as  fat  may  be  used  up,  and  replaced  by  an  equal 
amount  of  water,  and  excess  of  carbohydrate  food  is  just  the  sort  of 
diet  to  cause  retention  of  water  in  the  tissues.  W.  D.  H. 

Action  of  Dextrose  on  the  Animal  Body.  Ernst  Heilner 
(Zeit.  Biol.,  1906,  48,  144 — 231). — If  dextrose  dissolved  in  water  is 
given  by  the  mouth  to  a  fasting  animal  in  an  amount  corresponding  with 
the  fat  catabolised  during  the  fast,  the  metabolism  and  heat  production 
of  the  animal  remain  unaltered.  The  carbohydrate  given  takes  the 
vol.  xc.  ii.  47 
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place  of  the  fat  in  isoclynamic  quantities.  If  water  is  given  without 
the  sugar  an  increase  in  proteid  and  fat  catabolism  occurs. 

If  the  same  amount  of  sugar  is  given  subcutaneously,  twenty-four 
hours  later  a  great  diminution  of  catabolism  and  heat  production  takes 
place.  This  is  probably  the  result  of  a  harmful  effect  on  the  cells, 
and  an  alteration  on  their  osmotic  surroundings. 

In  only  half  of  the  rabbits  experimented  on  did  any  sugar  pass  into 
the  urine. 

No  evidence  was  found  of  any  “  digestion-work  ”  in  the  Zuntz- 
Mering  sense.  These  observers  have  not  taken  into  account  Rubner’s 
views  on  the  specific  dynamic  action  of  food-stuffs.  W.  D.  H. 

Intestinal  Gases  of  Man.  J.  August  Fries  ( Amer .  J.  Physiol., 
1906,  16,  468 — 474). — More  is  known  of  the  gases  in  the  intestines  of 
cattle  and  other  animals  than  in  man.  In  cattle,  for  instance,  the 
daily  production  of  methane  is  enormous,  its  volume  (other  gases  not 
included)  ranging  from  100  to  250  litres  and  more  as  the  feed  is 
increased.  In  metabolisih  experiments  it  is  therefore  a  factor  to  be 
reckoned  with.  In  man,  the  kind  of  food  taken,  and  its  comparatively 
short  stay  in  the  body  render  the  conditions  for  gas  formation  less 
favourable.  Still  combustible  gases  do  escape,  and  the  author  has 
made  some  determinations  of  the  composition  of  the  gases ;  the  diet 
was  plain  and  moderate,  and  the  work  done  not  excessive.  Various 
samples  of  mixed  rectal  gases  were  collected,  and  their  composition 
worked  out  on  the  average:  carbon  dioxide,  1(P3;  oxygen,  0'7 ;  methane, 
29 -6  ;  and  nitrogen,  59 -4  per  cent,  by  volume.  The  nitrogen  was 
probably  swallowed  with  the  food.  The  gases  were  collected  over 
water  and  were  odourless.  The  total  production  is  nearly  1  litre 
per  diem.  W.  D.  H. 

Proteid  Synthesis  in  the  Animal  Body.  Hugo  Luthje 
( PJliiger' s  Archiv ,  1906, 113, 547 — 604). — A  rabbit  received  with  its  food 
50  per  cent,  or  more  of  its  nitrogen  in  non-proteid  form  without  main¬ 
taining  its  nitrogenous  equilibrium  ;  another  received  the  same  quantity 
of  nitrogen  in  the  form  of  potato  proteid,  and  remained  alive  in 
nitrogenous  equilibrium.  The  first  animal  was  in  the  condition  of 
proteid-hunger.  A  purely  potato  diet  does  not  keep  animals  alive ; 
this  is  due  to  the  poverty  of  potatoes  and  similar  vegetables  in 
proteid ;  they  can  be  kept  alive  by  the  addition  of  potato  proteid  to  the 
food. 

The  nitrogen  retention  observed  by  Loewi  and  the  author  in  dogs 
when  they  receive  proteid  cleavage  products  which  no  longer  give  the 
biuret  reaction  occurs  only  when  simultaneously  large  quantities  of 
carbohydrate  (but  not  fat)  are  given  also.  Moreover,  the  same  occurs 
when  only  a  few  amino-substances  (for  instance,  asparagine  and  glycine 
alone)  are  given,  which  represent  quite  a  small  fraction  of  the  proteid 
cleavage  products.  In  plants  also,  asparagine  is  utilised  only  if 
sufficient  carbohydrate  is  present  too.  W.  D.  H. 

The  Action  of  Non-proteid  Nitrogenous  Substances  on 
Nitrogenous  Metabolism  in  Animals.  Oscar  Kellner  {PJliiger  s 
Archiv,  1906,  113,  480 — 486). — A  criticism  on  the  recent  work  of 
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Lehmann  (ibid.,  339)  and  of  Voltz  (ibid.,  413)  on  the  value  of 
asparagine  in  nitrogenous  metabolism.  The  conclusion  drawn  by  the 
present  author,  mainly  from  a  study  of  Lehmann’s  results,  is  that  the 
embedding  of  the  asparagine  in  celloidin  capsules  to  render  solution 
slower  makes  no  difference,  and  that  in  all  cases  asparagine  raised 
proteid  decomposition.  W.  D.  H. 

Diminution  of  the  Digestibility  of  Proteids.  P.  Saleckeb  and 
Albert  Stutzer  (J.  Landw.,  1906,  54,  273— 282).  —-The  diminished 
solubility  of  nitrogenous  substances  which  have  been  heated  at 
temperatures  below  100°  seems  to  be  due  to  molecular  migrations  in 
the  proteid  molecule  rather  than  to  the  action  of  oxygen.  The 
presence  of  peat  retards  digestion  and  is  an  unsuitable  substance  for 
mixing  with  molasses.  Formaldehyde  when  employed  as  a  preservative 
renders  the  proteids  insoluble,  but  not  indigestible.  N.  H.  J.  M. 

Comparative  Experiments  on  the  Natural  and  Artificial 
Digestion  of  Proteids.  W.  Rothe,  H.  Wangnick,  and  Albert 
Stutzer  (J.  Landw.,  1906,  54,  257 — 264). — Experiments  with  rabbits 
showed  that  the  same  results  are  obtained  by  natural  digestion  as  by 
digestion  with  acid  gastric  juice.  N.  H.  J.  M. 

Action  of  Bacteria  on  Pepsin.  J.  Papasotiriou  (Arch.  Hygiene, 
1906,  57,  269 — 272). — Pepsin  in  1  per  cent,  solution  was  exposed  to 
the  action  of  bacteria  for  varying  periods  of  time  and  then  allowed  to 
act  on  coagulated  white  of  egg  in  presence  of  iV/10  hydrochloric  acid. 
In  every  case  even  nine  hours’  exposure  was  sufficient  to  destroy  com¬ 
pletely  the  activity  of  the  pepsin.  Both  an  infusion  of  putrid  meat 
and  pure  cultures  of  Bacillus  Jluorescens,  B.  putidum,  and  B.  vulyare 
were  used.  E.  E.  A. 

Action  of  Synthetical  Bile  Acids  on  the  Pancreatic  Decom¬ 
position  of  Fats.  Rudolf  Magnus  (Beit,  physiol.  Chem.,  1906,  48, 
376 — 379). — Bondi  and  Muller’s  synthetical  glycocholic  and  taurocholic 
acids  (this  vol. ,  i,  633)  in  the  form  of  their  sodium  salts  considerably 
increase  the  activity  of  pancreas  lipase,  although  they  are  without 
effect  on  lipase  from  the  intestine  or  stomach.  J.  J.  S. 

Decomposition  of  Leucine  Esters  by  the  Pancreatic 
Ferment.  Otto  Warburg  (Zeit.  physiol.  Chem.,  1906,  48,  205 — 213. 
Compare  Abstr.,  1905,  i,  176). — Leucine  ethyl  ester  is  asym¬ 
metrically  hydrolysed  by  pancreatin  even  when  the  lipase  is  removed. 
This  removal  is  accomplished  by  subjecting  the  pancreatin  to  auto¬ 
digestion  at  the  ordinary  temperature  and  in  the  presence  of  toluene 
for  twenty-three  hours,  or  more  completely  still  when  0,02iV'  sodium 
hydroxide  is  used  instead  of  water. 

The  hydrolysis  is  a  convenient  method  for  the  preparation  of 
Lleucine. 

Leucine  n-propyl  ester  boils  at  95 — 96°  under  12  mm.  pressure. 

,J.  -T.  S. 
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Influence  of  Neutral  Salts  on  the  Peptic  Hydrolysis  of 
Albumin.  S.  Levites  (Zeit.  'physiol.  Chem.,  1906,  48,  187 — 191). — 
The  effect  of  the  following  salts  on  the  peptic  digestion  of  blood-fibrin 
and  of  crystallised  egg-albumin  has  been  studied.  Lithium,  sodium, 
potassium,  calcium,  and  strontium  chlorides  ;  sodium  and  potassium 
bromides ;  potassium  iodide  ;  lithium  and  sodium  sulphates,  potassium 
oxalate,  and  the  sodium  salts  of  malonic,  acetic,  propionic,  and  butyric 
acids.  Practically  all  the  salts  retard  the  hydrolysis,  and  this  retarda¬ 
tion  increases  with  the  concentration  of  the  saline  solutio".  The 
action  of  the  salt  appears  to  be  due  to  the  acid  and  not  to  the  metallic 
radicle  present,  and  in  the  case  of  salts  with  the  same  metallic  but 
different  acid  radicles  the  effect  is  inversely  proportional  to  the 
affinity  constants  of  the  acids  from  which  the  salts  are  derived. 

J.  J.  S. 

Secretion  of  Lithium  in  the  Urine  and  Decomposition  of 
Lithium  Iodide  in  the  Organism.  Fr.  Berger  (Chem.  Centr., 
1906,  i,  1837  ;  from  Arch.  exp.  Path.  Pharm.,  55,  1 — 15). — When  1 
gram  of  lithium  chloride,  dissolved  in  50  c.c.  of  water,  is  administered, 
three-fourths  of  it  are  eliminated  in  the  urine  in  fifty-four  hours,  and 
even  after  three  days  7  per  cent,  of  it  still  remains  in  the  body.  The 
last  residue  is  only  very  slowly  secreted  and  the  salt  may  be  detected 
in  the  urine  up  to  the  seventh  day  after  administration.  Similar 
behaviour  is  met  with  when  lithium  iodide  is  employed,  the  secretion 
being  somewhat  more  rapid  than  in  the  case  of  the  chloride.  Both  the 
salts  leave  the  body  almost  quantitatively  by  the  kidneys. 

When  lithium  iodide  is  administered,  the  secretion  of  the  iodine  is 
quite  independent  of  that  of  the  lithium  ;  it  reaches  its  highest  value 
in  the  second  hour,  and  afterwards  falls  regularly.  The  lithium 
curve,  however,  reaches  its  highest  point  in  the  third  hour,  then  falls, 
and  in  the  seventh  hour  exhibits  a  peak  of  the  same  height  as  the 
first.  The  iodine  is  secreted  more  rapidly  than  the  lithium,  but  a 
greater  proportion  of  the  latter  is  ultimately  eliminated.  The  secre¬ 
tion  of  the  iodine  is  the  same,  whether  it  is  taken  as  sodium  or  lithium 
salt.  T.  H.  P. 

Behaviour  of  Quinoline  in  the  Animal  Body.  I.  Hermann 
Fuhner  (Chem.  Centr.,  1906,  i,  1835 — 1837  ;  from  Arch.  exp.  Path. 
Pharm.,  55,  27 — 38.  Compare  Abstr.,  1905,  i,  828). — The  author  has 
previously  found  that,  after  ingestion  of  quinoline,  the  urine,  when  boiled 
with  hydrochloric  acid  and  tested  with  ammonia,  gives  a  green 
coloration.  This  reaction  is  much  more  marked  if  the  quinoline 
derivative  to  which  it  is  due  is  first  isolated  in  the  pure  form  ;  the 
method  of  doing  this  is  described. 

Further  investigations  indicate  the  identity  of  this  quinoline 
derivative  with  5  : 6-quinolinequinone  (compare  Matheus,  Abstr., 
1888,  965),  which  forms  groups  of  almost  colourless  prisms,  melting  at 
above  350°  and  dissolving  slightly  in  water  or  organic  solvents.  It 
dissolves  readily  in  acetic  acid  or  mineral  acids,  giving  a  typical 
quinone  coloration.  Its  salts  are  not  dissociated  by  water.  The 
addition  of  a  trace  of  alkali  hydroxide  to  absolute  alcoholic  solutions 
of  the  base  or  its  salts  gives  a  green  coloration,  which  changes  rapidly 


PHYSIOLOGICAL  CHEMISTRY. 


693 


to  violet,  red,  and  yellow  in  succession.  Acetic  acid  solutions  of  the 
quinolinequinone  condense  in  the  cold  with  excess  of  aniline,  giving  : 
(1)  a  chlorophyll-green  anilide  separating  in  flocks  of  slender  needles 
melting  at  above  350°  ;  (2)  an  azine.  The  quinolinequinone  could  not 
be  reduced  to  the  corresponding  quinol. 

Besides  5  : 6-quinolinequinone,  at  least  three  other  products  are 
present  in  the  urine  after  administration  of  quinoline.  T.  H.  P. 

The  Amount  of  Amino-acids  in  Normal  Human  Urine. 

L.  Mohr  (Zeit. physiol.  Chem.,  1906,  48,  380 — 381). — Reply  to  Abder- 
halden  and  Schittenhelm  (this  vol.,  ii,  470).  J.  J.  S. 

Excretion  of  Amino-acids  in  Diabetic  Urine.  Emil  Abder- 
halden  and  Alfred  Schittenhelm  (Zeit.  physiol.  Chem.,  1906,  48, 
574 — 576). — Polemical  against  L.  Mohr.  W.  D.  H. 

The  Amount  of  Urea  in  Normal  Human  Urine.  Wm.  Ovid 
Moor  (Zeit.  physiol.  Chem.,  1906,  48,  577 — 579). — Polemical  against 
Lippich  (this  vol.,  ii,  564).  W.  D.  H. 

Action  of  Diphtheria  and  Diphtheria  like  Bacilli.  George  S. 
Graham-Smith  (J.  Hygiene ,  1906,  6,  286 — 295). — A  large  number  of 
diphtheria-like  organisms  was  examined  and  contrasted  with  the 
true  diphtheria  bacillus.  Most  produce  less  acid  than  the  diphtheria 
organism.  Hofmann’s  bacillus  and  a  diphtheria-like  bacillus  from 
the  normal  ear  form  no  acid  at  all.  Many  act  on  mannitol  and  on 
sucrose,  and  so  can  be  distinguished  easily  from  the  diphtheria  bacillus, 
which  has  no  action  on  these  two  substances.  W.  D.  H. 

A  New  Pathogenic  Bacillus  isolated  from  an  Enlarged  Pros¬ 
tate  Gland.  Leonard  S.  Dudgeon  ( J .  Hygiene,  1906,  6,  296 — 299). — 
A  bacillus  resembling  the  colon  bacillus  was  separated  from  an  enlarged 
prostate  gland.  Cultural  tests  which  are  fully  described  distinguish  it, 
however,  from  any  known  organism.  W.  D.  H. 

Antipyretic  Action  of  iso  Succinic  Acid  Derivatives  of 
Aniline,  jo-Toluidine,  and  />-Aminophenol.  Carmelo  Malerba 
(Chem.  Centr.,  1906,  ii,  349 — 350;  from  Arch.  Farmacol.  sper.,  5, 
267 — 280). — Although  no  antipyretic  action  is  exerted  by  the  iso- 
succinic  acid  derivatives  of  aniline  and  jo-anisidine,  the  derivatives  of 
7>toluidine,  especially  ^j-tolylisosuccinic  acid,  have  a  slight,  and  those 
of  jo-phenetidine,  especially  di-p-ethoxyphenyHsosuccinodiamide,  a 
stronger,  antipyretic  action.  A  hgemolytic  action  runs  parallel  with 
the  latter.  T.  H.  P. 

Therapeutic  Application  of  Quinine  Formate.  P.  Piccinini 
(Chem.  Centr.,  1906,  ii,  351  ;  from  Boll.  Chim.  Farm.,  45,  330 — 332). 
— Basic  quinine  formate,  C20H24O2N2,HCO2H,  crystallises  in  shining, 
white  needles  meltiug  at  132°  and  is  Ipevorotatory.  Eighty-eight  per 
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cent,  alcohol  dissolves  one-third  of  its  weight  of  the  salt  at  20°; 
chloroform,  12  parts  per  100  ;  water,  5  parts  per  100  ;  ether,  traces; 
in  olive  oil,  it  is  insoluble.  The  aqueous  solution  gives  with  ammonia 
a  white  precipitate  insoluble  in  excess  of  ammonia,  and  with  alkali 
hydroxide  or  carbonate  a  white,  insoluble  precipitate.  The  addition 
of  bromine  water  and  a  few  drops  of  potassium  ferrocyanide  solution 
to  the  aqueous  solution  of  the  salt  causes  the  formation  of  a  pale 
green  precipitate,  which,  in  pi-esence  of  ammonia,  turns  red  and 
subsequently  greenish-violet. 

Administration  of  Ol — 0-2  gram  of  the  salt,  dissolved  in  water  or 
dilute  alcohol  (10 — 20  per  cent.),  in  the  form  of  a  subcutaneous  injec¬ 
tion  is  not  to  be  recommended.  T.  H.  P. 

Injection  of  Benzidine  Dyes  into  Normal  Animals.  G. 

Bouffard  (Ann.  Inst.  Pasteur ,  1906,  20,  539 — 546). — A  dose  of  1  centi¬ 
gram  of  the  azo-dye  from  tolidine  +  H  acid  injected  subcutaneously 
has  no  deleterious  effect  on  mice.  The  colour  is  rapidly  absorbed  and 
remains  fixed  for  some  time ;  it  circulates  for  some  twelve  days,  and 
is  eliminated  through  the  intestine  and  different  glands,  especially 
through  the  kidneys,  and  may  be  detected  in  the  urine  when  it  is 
impossible  to  do  so  in  the  serum.  Descriptions  of  the  various  tissues 
as  coloured  by  the  dye  are  given. 

A  guinea-pig  can  withstand  20  centigrams  of  the  dye  and  a  rabbit 
30.  The  general  action  of  the  dye  is  similar  to  that  of  other 
benzidine  dyes.  J.  J.  S. 

The  Inhibition  of  the  Toxic  Action  of  Hypertonic  Solutions 
on  the  Sea  Urchin’s  Egg  by  Potassium  Cyanide  and  Diminu¬ 
tion  of  Oxygen.  Jacques  Loeb  ( PJiugers  Archiv ,  1906,  113, 
487 — 511). — Hypertonic  solutions  of  certain  concentration  produce 
cytolysis  by  the  withdrawal  of  water  from  the  cells.  This  is  not 
inhibited  either  by  diminution  of  oxygen  or  by  potassium  cyanide, 
but  accelerated.  But  if  the  hypertonic  solution  is  less  concentrated, 
a  toxic  action  is  exerted,  and  manifests  itself  by  abnormal  development, 
or  if  the  exposure  has  been  longer  by  the  rapid  death  of  the  egg,  when 
it  is  placed  again  in  normal  sea  water.  This  form  of  poisoning  only 
occurs  if  the  hypertonic  solution  contains  free  oxygen,  and  is  largely 
inhibited  by  withdrawal  of  oxygen  or  the  addition  of  potassium  cyanide, 
and  to  a  less  degree  by  small  quantities  of  acids  ;  it  is  accelerated  by 
small  amounts  of  alkali.  The  action  is  attributed  to  the  effect  of  the 
reagents  on  oxydases  which  are  considered  to  play  a  part  in  the 
oxidation  processes  of  cell  life.  W.  D.  H. 

The  Absorption  of  Methylene-blue  by  the  Intestinal 
Epithelium.  Gustav  Schmidt  ( PJluger’s  Archiv,  1906,  113, 
512 — 528). — After  administration  of  solutions  of  methylene-blue  by 
the  mouth,  in  concentrations  as  low  as  1  in  10,000,  the  cells  of  the 
intestinal  epithelium  contain  blue-coloured  granules  in  which  the 
concentration  of  the  pigment  must  be  at  least  200  times  as  great  as  in 
the  solution  given.  In  winter  frogs  these  are  observable  from 
four  hours  to  forty-two  days  after  the  feeding.  The  appearance 
of  the  granules  probably  goes  hand  in  hand  with  the  death 
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of  the  cells.  The  granules  also  contain  fat ;  outside  the  body,  however, 
fat-drops  do  not  take  up  methylene-blue.  W.  D.  H. 

Action  of  Alkaloids  on  Cockroaches.  Lad.  Michalski  (Bull. 
Acad.  Sci.  Cracow ,  1905,  635 — 668). — The  effect  of  various  poisons  on 
cockroaches  has  been  investigated.  Salts  of  various  alkaloids  were 
introduced  (a)  with  the  food,  ( b )  by  injection  into  the  body  cavity,  (c)  by 
injection  per  anum.  The  action  on  different  individuals  varies 
considerably,  especially  with  dilute  solutions  or  feeble  poisons.  The 
effect  in  most  cases,  with  the  exception  of  quinine,  is  least  noticeable 
when  the  alkaloid  is  injected  per  anum.  In  all  cases  the  action  is 
far  less  marked  than  with  higher  animals,  and  an  alkaloid  like 
muscarine,  which  is  highly  poisonous  to  the  higher  forms  of  animal  life, 
has  but  little  effect  on  cockroaches.  The  following  list  of  alkaloids 
is  arranged  in  order  of  increasing  activity  as  regards  cockroaches. 
Muscarine,  morphine,  atropine,  cqoomorphine,  quinine,  pilocarpine, 
caffeine,  cocaine,  strychnine,  nicotine,  veratrine.  J.  J.  S. 
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Culture  of  Micro-organisms  in  Definite  Chemical  Media. 

J.  Galimard,  L.  Lacombe,  and  Albert  Morel  ( Compt .  rend.,  1906, 
143,  349 — 350). — The  original  contains  a  list  of  the  micro-organisms 
cultivated  in  a  medium  consisting  of  water  (100  grams),  sodium 
chloride  (0'5  gram),  magnesium  sulphate  (0‘05  gram),  calcium 
glycerophosphate  (0‘2  to  0'3  gram),  glycerol  (1’5  grams),  sufficient 
potassium  hydrogen  carbonate  to  render  the  solution  alkaline,  and 
1  to  2  per  cent,  of  a  pure  amino-acid  or  a  definite  mixture  of 
such  acids  prepared  by  hydrolysis  of  different  proteid  matter  and 
purified  by  the  method  previously  described  (Hugounenq  and  Morel, 
this  vol.,  i,  719).  The  following  amino-acids  were  thus  employed  : 
glycine,  tyrosine,  aspartic  acid,  arginine  hydrochloride,  lysine  hydro¬ 
chloride,  or  a  mixture  of  leucine  (75  per  cent.)  and  alanine  (25  per 
cent.)  with  a  trace  of  tyrosine.  M.  A.  W. 

Influence  of  Carbon  Dioxide  under  High  Pressure  on  the 
Bacteria  in  Water  and  in  Milk.  W.  Hoffmann  (Arch.  Hygiene , 
1906,  57,  379 — 399). — River  water  has  been  exposed  to  high  pressures 
of  carbon  dioxide,  up  to  seventy-five  atmospheres,  in  a  specially  construct¬ 
ed  apparatus,  and  the  number  of  bacteria  determined  before  and  after 
treatment.  It  is  found  that  after  twenty-four  hours’  exposure  to 
pressures  of  fifty  atmospheres  at  low  temperatures,  the  bacteria  are 
destroyed  practically  entirely ;  in  fact  no  cultures  developed  on  a 
solid  nutrient  even  after  allowing  the  treated  wafer,  enriched  with 
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a  peptone  salt  solution,  to  remain  for  twenty-four  hours.  Similarly, 
aqueous  infusions  of  cholera  and  typhus  bacilli  are  totally  destroyed 
by  three  hours’  exposure  to  carbon  dioxide  at  fifty  atmospheres. 

When  milk  is  exposed  to  this  pressure  at  a  temperature  of  56°, 
the  casein  is  coagulated  and  separates  from  the  serum.  The  bacteria, 
however,  are  not  entirely  destroyed  by  the  treatment,  cultures  in  every 
case  appearing  on  a  solid  nutrient. 

Fresh  milk  treated  in  this  manner  coagulates  some  twenty-four  to 
forty-eight  hours  later  than  normal  milk. 

Agglutins  in  dilute  serum  are  not  injured  by  exposure  to  the 
carbon  dioxide,  but  bacteria  accidentally  present  are  destroyed. 

E.  F.  A. 

Action  of  Compressed  Gases  on  the  Life  of  Micro-organisms 
and  on  Enzymes.  Carlo  Foa  (Atti  R.  Accad.  Lincei,  1906,  [v], 
15,  ii,  53 — 58). — The  author  has  studied  the  action  of  oxygen, 
hydrogen,  and  carbon  dioxide,  compressed  under  2,  3,  4,  or  5  atmos¬ 
pheres,  on  Bacillus  subtilis,  Saccharomyces  invertens,  Sarcina  aurantiaca, 
B.  lyphi,  and  Saccharomyces  cerevisice. 

Hydrogen  under  four  atmospheres’  pressure,  and  in  presence  of 
oxygen  at  the  normal  partial  pressure,  has  no  harmful  action,  either 
on  the  life  of  the  micro-organisms  or  on  the  activity  of  enzymes  or 
toxins.  Oxygen  or  carbon  dioxide  at  the  same  pressure  prevents  the 
development  of  the  micro-organisms,  provided  that  the  surface  on 
which  they  act  is  great  relatively  to  the  mass  of  the  culture ;  they 
have,  however,  no  action  on  enzymes  or  toxins,  except  in  the  case  of 
carbon  dioxide,  which,  under  a  pressure  of  four  atmospheres,  inhibits 
the  fermentative  action  of  zymase  solution.  T.  H.  P. 

Anaerobic  Respiration,  Alcoholic  Fermentation,  and  Forma¬ 
tion  of  Acetone  in  Seedlings.  Wladimir  Palladin  and  S. 
Kostytschew  (Zeit.  physiol.  Chem.,  1906,  48,  214 — 239). — It  is  shown 
that  a  considerable  amount  of  alcohol  isjformed  during  the  anaerobic 
respiration  of  living  lupin  seeds  and  seedlings,  and  the  process  is  thus 
identical  with  alcoholic  fermentation.  With  frozen  lupin  seeds  or 
seedlings  and  the  stalks  of  Vicia  Faba  no  appreciable  amount  of  alcohol 
is  formed  during  anaerobic  respiration. 

With  living  and  frozen  peas,  ricinus  seeds,  and  maize,  a  certain 
amount  of  alcohol  is  formed.  With  living  peas  the  alcohol  only 
collects  in  the  absence  of  oxygen,  but  with  frozen  peas  considerable 
quantities  of  alcohol  are  formed,  either  in  the  presence  or  absence  of 
oxygen.  This  is  attributed  to  the  fact  that  by  the  process  of  freezing, 
although  the  plant  is  killed,  the  zymase  is  not  destroyed,  but  the  oxi¬ 
dising  processes  in  the  cells  are  much  retarded. 

Acetone  and  other  products  which  colour  Schiff’s  reagent  are  also 
frequently  formed  during  anaerobic  respiration.  J.  J.  S. 

An  Exclusively  Anaerobic  Sarcina.  Martinus  W.  Beyerinck 
[Arch.  Neerland,  1906,  [ii],  11,  199 — 205). — The  sarcina  is  grown  in  a 
broth  containing  3 — 10  per  cent,  of  glucose  acidified  by  the  addition  of 
6 — 10  c.c.  of  normal  phosphoric  acid,  and  infected  with  a  considerable 
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quantity  of  earth,  so  as  to  form  a  layer  of  nearly  1  cm.  thickness  at  the 
bottom  of  the  flask.  This  is  set  aside  at  37°  in  closed  vessels,  when  an 
energetic  fermentation  takes  place,  and  a  scum  forms  on  the  liquid. 
The  liquid  is  almost  free  from  organisms,  but  the  sediment  is  a  mass 
of  sarcina,  the  cells  measuring  3 '5  p,  and  being  among  the  largest 
sarcinae  known.  The  scum  consists  of  a  mucus,  the  cell  walls  of 
which  are  composed  of  cellulose,  and  are  coloured  a  bluish-violet  by  zinc 
chloride  and  iodine.  The  gas  produced  is  a  mixture  of  75  per  cent,  of 
carbon  dioxide  with  25  per  cent,  of  hydrogen.  A  practically  pure  culture 
is  at  once  obtained  when  the  mass  of  earth  is  large  (and  this  also  pre¬ 
vents  the  access  of  air  to  the  culture)  and  the  acidity  is  within  the 
proper  limits.  Sucrose  and  dextrose  are  available  as  nutrients,  not, 
however,  lactose  or  mannitol.  Peptones  are  the  only  source  of  useful 
nitrogen,  carbamide  or  asparagine  and  similar  simple  substances 
being  useless.  The  sarcina  can  be  dried  without  losing  its  vitality. 

E.  F.  A. 

Oxidation  of  Hydrogen  by  Micro-organisms.  Hermann 
Kaserer  ( Centr .  Bakt.  Par.,  1906,  16,  ii,  681 — 696,  769 — -775). — 
Bacillus pantotrophus,  which  occurs  in  soils,  oxidises  hydrogen  indirectly 
by  accelerating  the  reduction  of  carbon  dioxide  to  formaldehyde  by  it ; 
this  is  due  to  the  bacillus  utilising  the  formaldehyde  as  food. 

Bacillus  oligocarbophilus  is  able  to  respire  carbon  monoxide  and,  in 
symbiosis  with  other  microbes,  to  oxidise  hydrogen.  The  oxidation  of 
hydrogen  is  explained  by  the  catalytic  reduction  of  carbon  dioxide  to 
monoxide  by  hydrogen  being  expedited  by  the  consumption  of  the 
carbon  monoxide  by  the  microbe. 

Assimilation  of  carbon  dioxide  can  take  place  (1)  by  reduction  to 
formaldehyde,  as  in  the  case  of  B.  pantotrophus,  and  probably  green 
plants ;  and  (2)  by  reduction  to  carbon  monoxide,  as  in  the  case  of  B. 
oligocarbophilus  and,  as  would  seem  probable,  the  other  known  auto¬ 
trophic  microbes.  N.  H.  J.  M. 

Decomposition  of  Oblitine  by  means  of  Bacteria.  I. 

Friedrich  Kutscher  (Zeit.  physiol.  Chern.,  1906,  48,  331 — 333). — 
When  a  faintly  acid  solution  of  oblitine  chloride  is  kept  for  twenty- 
four  hours,  it  undergoes  bacterial  decomposition,  and  becomes  strongly 
alkaline.  From  the  product,  oblitine  aurichloride  melting  at  107°, 
novaine  aurichloride  melting  at  153°,  and  a  third  aurichloride  decom¬ 
posing  at  285°  have  been  isolated.  J.  J.  S. 

Relations  of  Oxygen  and  of  Movement  of  the  Nutrient 
Solution  to  the  Increase  and  Fermentative  Activity  of 
Yeast.  Leopold  Nathan  and  Willy  Fuchs  ( Chem .  Centr.,  1906.  ii, 
63  ;  from  Zeit».  ges.  Brauw.,  29,  226 — 234,  243 — 252,  282 — 289, 
299 — 304,  and  312 — 321). — The  authors’  experiments,  made  with  the 
Hansen  apparatus,  lead  to  the  following  results  :  an  abundant  supply 
of  oxygen  does  not  exert  any  appreciable  favourable  influence  on  the 
fermentative  activity  of  yeast,  but  causes  an  increase  in  the  activity 
of  budding.  A  small  quantity  of  oxygen  introduced  into  an  oxygen- 
free  nutrient  solution  excites  renewed  fermentative  activity  in  the 
yeast,  without  budding  taking  place.  Regular  motion  of  the  nutrient 
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liquid  accelerates  fermentation  by  producing  larger  surfaces  of  contact 
between  the  wort  and  yeast,  and  causes  the  growth  of  an  increased 
quantity  of  well-nourished,  vigorous  yeast.  The  amount  of  oxygen 
absorbed  from  a  nutrient  solution  is  several  times  that  necessary  to  the 
fermentation.  By  diminishing  the  aeration  or  the  oxygen  content  of 
the  liquid,  the  increase  in  the  amount  of  yeast  produced  by  agitation  of 
the  solution  can  be  annulled  ;  the  fermentation  is  then  effected  in  a 
shorter  time  and  without  any  considerable  amount  of  extract  being 
given  up  to  the  yeast.  The  carbon  dioxide  produced  during  fermenta¬ 
tion  is  capable  of  diminishing,  to  a  slight  extent,  the  budding  power  of 
the  yeast,  but  it  has  no  influence  on  the  fermentative  activity  of  the 
cells,  provided  the  latter  are  sufficiently  well  supplied  with  food.  If 
the  shaking  is  continued  beyond  a  certain  limited  time,  the  fermenta¬ 
tive  and  budding  powers  of  the  cells  cease  and  the  yeast  dies. 

T.  H.  P. 

Anaerobic  Nitrogen-absorbing  Bacteria.  Emil  Haselhoff 
and  G.  Bredemann  ( Chem .  Centr.,  1906,  i,  1896 — 1897  ;  from  Landw. 
Jahrb.,  35,  381 — 414). — The  authors  have  studied  the  occurrence  and 
distribution  of  anaerobic  bacteria,  their  capability  of  fixing  the 
nitrogen  of  the  air,  and  their  morphological  characters.  The  presence 
of  nitrogen-fixing  Clostridium  forms  was  detected  in  nearly  all  the 
samples  of  soil  and  leaf-mould  examined.  Nitrogen  assimilation  ex¬ 
periments  made  with  both  crude  and  pure  cultures  indicate,  in  some 
cases,  the  absorption  of  quite  considerable  amounts  of  nitrogen,  similar 
to  those  observed  by  Winogradsky  in  his  experiments  on  Clostridium 
Pasteurianum.  Morphologically,  the  forms  isolated  by  the  author 
( Clostridium  a  to  e)  are  extraordinarily  similar,  but  exhibit  marked 
differences  both  from  one  another  and  from  Clostridium  Pasteurianum. 

The  authors  guard  themselves  against  assuming  that  their  results 
are  to  be  regarded  as  a  recommendation  to  the  inoculation  of  soil  with 
nitrogen-fixing  bacteria.  T.  H.  P. 

Velocity  of  Fermentations.  III.  Reginald  0.  Herzog  {Zeit. 
physiol.  Chem.,  1906,  48,  365 — 375.  Compare  Abstr.,  1904,  ii,  164, 
506  ;  1905,  i,  164). — Mainly  a  review  and  criticism  of  recent  views  on 
the  velocity  of  fermentations.  J.  J.  S. 

Bactericidal  and  Antiseptic  Influence  of  Stable  3  per  cent. 
Hydrogen  Peroxide.  Bodo  Schmidt  {Chem.  Centr.,  1906,  ii,  145  ; 
from  Hygien.  Rundsch.,  16,  517 — 528). — By  rinsing  the  mouth  with  3 
or  1  per  cent,  hydrogen  peroxide  (Merck’s  perhydrol)  solution,  the 
number  of  germs  is  considerably  diminished. 

Various  kinds  of  bacteria  in  high  concentrations  in  physiological 
sodium  chloride  solution,  when  placed  in  contact  with  a  1  per  cent, 
hydrogen  peroxide  solution,  undergo  marked  diminution  in  numbers 
after  one  to  three  minutes,  and  are  completely  destroyed  in  five  to  ten 
minutes.  With  wine  yeast  and  red  yeast,  a  few  cells  remain  un¬ 
destroyed  after  twenty-five  minutes,  and  the  same  is  the  case  with  a 
virulent  culture  of  Staphylococcus  pyogenes  aureus  after  an  hour.  A 
2  per  cent,  hydrogen  peroxide  solution  kills  the  bacteria  after  three  to 
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ten  minutes,  and  red  yeast  and  the  Staphylococcus  after  fifteen  minutes, 
whilst  with  wine  yeast  twenty  minutes  is  insufficient.  The  3  per  cent, 
solution  destroys  most  bacteria  after  05 — 5  minutes,,  whilst  some 
types  of  wine  yeast  persist  even  after  ten  minutes.  Staphylococcus 
is  killed  by  the  3  per  cent,  solution  even  in  meat-extract  cultures. 
Pure  cultures  of  B.  acidi  lactici  introduced  into  the  mouth  are 
mostly  killed  by  rinsing  with  a  1 — 3  per  cent,  peroxide  solution  for 
three  to  five  minutes. 

In  much  lower  concentrations  than  the  above  named,  hydrogen 
peroxide  prevents  multiplication  and  fermentation.  T.  H.  P. 

Influence  of  Mycoderma  on  the  Reproduction  and 
Fermentation  of  the  Yeasts.  I.  Alexander  Kossowicz  ( Chem . 
Centr.,  1906,  ii,  144  ;  from  Zeit.  landw.  Vers.  Wes.  Osterr.,  9,  688 — 692). 
— The  growth  and  fermentative  activity  of  yeast  in  solutions  con¬ 
taining  sucrose  and  salts  are  greatly  favoured  by  the  presence  of 
moulds  or  mycoderma,  although  the  latter  may  not  be  able  of 
themselves  to  bring  about  fermentation.  These  organisms  are  able  to 
assimilate  the  nitrogen  of  ammonium  salts,  and  excrete  large  quantities 
of  invertase.  A  very  small  amount  of  yeast,  which  showed  a  very 
slight  reproduction  and  no  visible  fermentation,  multiplied  a  thousand 
times  more  strongly  and  produced  vigorous  fermentation  when  mixed 
with  a  few  mycoderma  cells. 

Pressed  yeast  and  wine  yeasts  are  almost  always  brewery  yeasts, 
and  are  frequently  contaminated  with  mycoderma.  T.  H.  P. 

Fermentative  Production  of  Coumarin  during  Development 
of  Certain  Hyphomycetes.  B.  Gosio  ( Atti  It.  Accad.  Lincei,  1906, 
[v],  15,  ii,  59 — 62). — Many  of  the  hyphomycetes  are  capable  of 
converting  aliphatic  compounds  into  substances  of  the  aromatic  series. 
When  Aspergillus  glaucus,  A.  varians,  or  A.  fumigatus  is  cultivated  in 
Raulin’s  solution,  the  acidity  of  the  latter  is  neutralised,  and  a  large 
excess  of  alkali  produced.  Further,  the  solution  gives  colour  reactions 
indicating  the  presence  of  coumarin,  which  is  formed  at  the  expense  of 
the  carbohydrate,  T.  H.  P. 

Bacteria  of  “  Blown  ”  Tins  of  Preserved  Food.  Edward  P. 
Cathcart  (J.  Hygiene ,  1906,  0,  248 — 250). — In  the  "samples  of 
“  blown  ”  tins  examined,  organisms  of  an  intestinal  type  were  present, 
which  on  re-inoculation  into  sound  tins  led  to  gas  formation.  No 
toxic  symptoms  were  produced  by  feeding  guinea-pigs  on  the  contents 
(sardines,  salmon,  beef)  of  the  tins.  W.  D.  H. 

Bacteriology  of  Milk.  Alfred  MacConkey  (J.  Hygiene ,  1906,  6, 
385 — 407). — With  ordinary  care,  fresh  milk  can  be  obtained  containing 
less  than  1500  organisms  per  c.c.  It  should  not  contain  gas-forming 
organisms  in  50  c.c.  These  are  the  result  of  faecal  contamination. 
Particulars  are  given  as  to  the  varieties  of  organisms  met  with.  New 
tests  suggested  are  fermentation  with  dulcitol,  adonitol,  inulin,  and 
Voges  and  Proskauer’s  reaction  as  substitutes  for  some  of  the  older 
methods  of  routine  work.  W.  T>  H. 
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Reduction  of  Methylene-blue  by  Cow’s  Milk.  Edward  P. 
Cathcart  (J.  Hygiene ,  1906,  6,  300 — 303). — A  mixture  of  form¬ 
aldehyde  and  methylene-blue  is  decolorised  by  fresh  milk.  This  is  due 
to  the  presence  of  a  catalase  in  milk  which  is  readily  destroyed  by  heat. 
The  reaction  therefore  serves  excellently  to  distinguish  fresh  from  boiled 
or  heated  milk,  but  is  too  delicate  for  ordinary  use  in  estimating 
bacterial  contamination.  W.  D.  H. 

Oxidising  and  Reducing  Properties  of  the  Living  Cell.  II. 
Extracellular  Oxydases.  M.  Racibobski  (Bull.  Acad.  Sci.  Cracow, 

1905,  668 — 693.  Compare  Abstr.,  1902,  ii,  419  ;  this  vol.,  ii,  45).- — The 
living  cells  of  Alternaria  tenuis  produce  an  oxydase  which  closely  re¬ 
sembles  laccase  (Abstr.,  1895,  i,  385,  386  ;  1896,  ii,  61,  268;  1897,  ii, 
117;  1898,  i,  53,  128  ;  1899,  i,  313  ;  ii,  444).  The  filtrate  from  a  culture 
of  the  organism  gives  the  characteristic  reactions  more  readily  than  the 
cells  themselves.  The  oxydase  is  precipitated  by  the  addition  of  50 — 75 
grams  of  ammonium  sulphate  to  100  c.c.  of  the  oxydase  solution. 
Very  dilute  solutions  of  benzidine  and  of  a-naphthylamine  diffuse 
through  the  roots  of  various  plants  and  become  oxidised  in  the 
tracheae. 

Experiments  made  with  various  plants  by  aspirating  distilled  water 
through  the  leaves  indicate  that  the  surface  of  many  cells  is  coated 
with  an  oxydase  similar  to  laccase.  The  oxydase  is  very  different 
from  most  enzymes :  it  more  closely  resembles  peroxides  or  quinones,  and 
causes  the  oxidation  of  numerous  benzene  derivatives,  but  not  of 
dextrose,  tyrosine,  phenylalanine,  or  potassium  iodide.  Its  activity  is 
largely  destroyed  by  hydroxylamine,  hydrocyanic  acid,  or  potassium 
sulphite,  but  is  accelerated  by  the  addition  of  small  amounts  of  zinc, 
nickel,  cobalt,  and  manganese  salts,  and  of  ferro-  and  ferri-cyanides. 

J.  J.  S. 

Oxidising  and  Reducing  Properties  of  tbe  Living  Cell.  III. 
The  Iodide  Reaction  of  Aspergillus  niger.  M.  Raciborski  (Bull. 
Acad.  Sci.  Cracow,  1905,  693 — 707). — In  the  case  of  Aspergillus  niger, 
the  formation  of  an  extracellular  oxydase  is  dependent  on  the  stage  of 
development  of  the  mould  and  also  on  the  carbon  contents  of  the 
nutrient  solution.  The  liberation  of  iodine  is  not  due  to  a  laccase,  to 
nitrous  acid,  or  to  a  quinone,  but  to  a  substance  which  is  termed  an 
iodide-oxydase.  J.  J.  S. 

Estimation  of  Choline  and  Betaine  in  Plant  Tissues,  and 
Observations  on  Lecithins.  Vladimir  Stanek  (Zeit.  physiol.  Chem., 

1906,  48,  334 — 346). — The  method  already  described  (this  vol.,  ii, 
314)  has  been  adapted  for  estimating  choline  and  betaine  in  plant 
tissues.  Betaine  is  present  in  rye,  barley,  wheat,  horse  beans,  lentils, 
beet,  rye  plants,  and  fresh  and  dry  beet  leaves.  Oats  contain  no  betaine, 
and  peas  contain  trigonelline  in  place  of  betaine.  Practically  all  the 
above  contain  choline  with  the  exception  of  beet  leaves  some  seven 
months  old.  The  amount  of  choline  is  small  in  most  cases  and  falls 
below  that  required  for  the  amount  of  lecithin  usually  soated  to  be 
present.  Most  specimens  examined  were  two  years  old.  J.  J.  8. 
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Amount  of  Solanine  in  Potatoes.  M.  Wintgen  (Zeit.  Nahr. 
Genussm.,  1906, 12, 113 — 123). — The  amount  of  solanine  varies  in  differ¬ 
ent  varieties  of  potatoes  and  is  less  than  is  indicated  by  previous  analyses. 
The  highest  and  lowest  results  in  1898  and  1899  were  04059  and 
0-0172  part  per  thousand.  No  increase  in  the  amount  was  observed 
after  prolonged  storage,  even  in  germinated  potatoes  when  the  shoots 
were  carefully  removed.  Diseased  potatoes  do  not  seem  to  contain 
more  solanine  than  healthy  ones. 

The  production  of  solanine  by  bacteria  on  potato  observed  by  Weil 
was  not  confirmed. 

The  amount  of  solanine  in  potatoes  is  so  small  that  any  poisonous 
effect  would  seem  to  be  out  of  the  question.  N.  H.  J.  M. 

Medicinal  and  Useful  Plants  of  Brazil.  II.  Theodor  Peckholt 
(i Chem .  Centr.,  1906,  ii,  136 — 137 ;  from  Ber.  deut.  pharm.  Ges.,  16, 
176 — 192.  Compare  this  vol.,  ii,  484). — The  author  gives  the  com¬ 
position  of  the  useful  parts  of  Jatropha  Curcas,  Jatrophci  multifida, 
Jatropha  oligandra,  Mabea  jistuligera,  Ophtalmoblapton  macrophyllum, 
Ophtalmoblapton  pedunculare,  and  Sapium  biylcmdulosum  var.  Klotzsch- 
iana.  T.  H.  P. 

Detection  and  Estimation  of  Syringin  in  the  Various  Organs 
of  Lilac  and  Privet.  J.  Vintilesco  (J.  Pharm.  Chim.,  1906,  [vi], 
24,  145 — 154). — The  glucoside  syringin  may  be  readily  isolated  from 
the  leaves,  bark,  flowers,  and  stem  of  the  lilac,  also  from  the  leaves  and 
bark  of  the  privet,  by  extracting  the  aqueous  decoction  with  ethyl 
acetate.  The  glucoside  may  then  be  recognised  by  its  melting  point 
(190 — 192°),  the  intense  reddish- violet  coloration  with  sulphuric  acid, 
and  by  its  rotatory  power  [a]D  -  17°. 

When  treated  repeatedly  with  emulsin,  it  is  quantitatively  resolved 
into  syringenin,  which  is  insoluble  in  water,  and  dextrose,  which  affords 
a  suitable  means  for  its  estimation.  L.  de  K. 

Pood  Value  and  Digestibility  of  Oat,  Lentil,  and  Pea  Husks. 

Fr.  Honcamp  ( Landw .  Versuchs-Stat.,  1906,  64,  447 — 476). — Woody 
and  siliceous  husks,  such  as  those  of  oats  and  lentils,  have  lower  food 
values  than  the  corresponding  straws  ;  in  the  case  of  lentils,  the  amount 
of  digestible  matter  is  so  small  that  it  is  hardly  sufficient  to  cover  the 
amount  consumed  in  the  process  of  chewing.  Pea  husks,  on  the  other 
hand,  have  a  food  value  at  least  equal  to  that  of  the  straw,  and  it  may 
be  assumed  that  this  holds  good  more  or  less  in  the  case  of  many  other 
leguminous  plants.  N.  H.  J.  M. 

Malt  Germs.  Ferdinand  Barnstein  {Landw.  Versuchs-Stat .,  1906, 
64,  435 — 446). — A  summary  of  results  by  different  investigators 
relating  to  the  composition  and  food  value  of  malt  germs. 

N.  H.  J.  M. 

Chemical  and  Physical  Action  of  Brine  on  Soil.  D.  J. 

Hissink  ( Chem .  Centr.,  1906,  ii,  352  ;  from  Chem.  Weekblad,  3, 
395 — 403). — From  a  chemical  point  of  view,  salt  water  in  small 
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quantities  may  be  useful  to  soil,  as  it  brings  into  a  soluble  form  salts, 
such  as  calcium  sulphate,  calcium  and  magnesium  phosphates  and 
carbonates,  and  certain  silicates,  useful  to  plant  life.  In  large 
quantities,  however,  salt  water  dissolves  the  valuable  constituents  of 
soil  and  carries  them  away  unused,  and  may  hence  be  regarded  as  a 
plant-poison. 

Physically,  the  change  produced  in  soil  by  brine  is  a  breaking-down 
similar  to  that  effected  by  frost.  But,  here  again,  large  quantities  of 
water  have  an  unfavourable  influence,  since  they  have  the  opposite 
effect.  The  salt,  too,  forms  an  incrustation  on  the  soil,  thus  differing 
from  lime,  which  is  less  soluble  in  water.  T.  H.  P. 

Availability  of  Phosphoric  Acid  of  the  Soil.  George  S.  Fraps 
( J .  Amer .  Chem.  Soc.,  1906,  28,  823 — 834). — Aluminium,  iron  and 
calcium  phosphates,  phosphorite,  vivianite,  triplite,  and  apatite  dis¬ 
solve  completely  in  A/ 5  hydrochloric  and  nitric  acids  under  soil 
conditions  ;  some  also  dissolve  completely  in  A/ 50  and  A/200  hydro¬ 
chloric  acid  and  in  1  per  cent,  citric  acid. 

Other  soil  constituents  when  dissolved  expose  physically  unavailable 
phosphoric  acid  to  the  action  of  the  solvent.  Calcareous  soils  thus 
differ  from  siliceous  soils,  and  it  is  necessary  to  group  soils  according 
to  the  total  soluble  matter  extracted  by  the  solvent. 

Soils  fix  phosphoric  acid  dissolved  in  water,  carbonated  water,  and  acetic 
acid  ;  aluminium  and  ferric  hydroxides,  under  soil  conditions,  fix 
phosphoric  acid  from  A/50  nitric  acid,  and  it  is  possible  that  when  this 
solvent  is  employed  some  of  the  phosphoric  acid  is  removed  by  the 
soil. 

Experiments  with  cow-peas  in  four  different  soils  showed  that  the 
plants  removed  from  17  to  60  per  cent,  of  the  phosphoric  acid  soluble 
in  A/5  nitric  acid.  Comparing  the  assimilative  power  of  rice,  cotton, 
maize,  and  cow  peas,  it  was  found  that  maize  had  the  lowest,  rice  the 
next  solvent  power,  whilst  cotton  and  cow  peas  were  about  equal. 

Experiments  with  fifteen  soils  seemed  to  indicate  a  relation  between 
the  phosphoric  dissolved  by  A/5  nitric  acid  and  the  soil  deficiencies  as 
shown  by  pot  cultures.  N.  H.  J.  M. 

Effect  of  Straw  Manure  on  the  Crops.  Conrad  von  Seelhorst 
{J.  Landw.,  1906,  54,  283 — 300.  Compare  Abstr.,  1904,  ii,  439). — 
Straw,  in  absence  of  sodium  nitrate,  always  caused  a  diminished  yield, 
especially  in  the  case  of  poorer  sandy  and  loamy  soils.  The  effect  of 
straw  was  relatively  slight  on  fertile  soils.  In  presence  of  sodium 
nitrate,  straw  proved  to  be  beneficial  in  the  case  of  fertile  soils. 

Injury  by  straw  manuring  is  almost  always  confined  to  the  first 
year,  and  continues  in  the  second  and  third  years  only  in  the  ca.se  of 
poor,  sandy  soils.  On  loamy  soils,  and  in  conjunction  with  sodium 
nitrate  on  sandy  soils,  the  yield  is  somewhat  increased  in  the  second 
and  third  years  after  application  of  cut  straw,  so  that  the  loss  in  the 
first  year  is  more  or  less  recovered.  N.  H.  J.  M. 

Manurial  Experiments  with  “  Agricultural- Phosphate.” 

Hermann  Bachmann  (J.  Landvj.,  1906,  54,  301 — 307.  Compare 
Abstr.,  1904,  ii,  145). — Experiments  on  sandy  soil  with  amorphous 
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“agricultural-phosphate”  and  apatite  showed  that  the  action  of 
apatite  ceased  after  the  first  year,  whilst  the  amorphous  phosphate 
was  almost  equal  to  basic  slag  both  in  the  first  and  second  year. 


N.  H.  J.  M. 
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Preparation  of  Standard  Solutions.  Salomon  F.  Acree  and 
R.  F.  Brunel  ( Amer .  Chem.  J.,  1906,  36,  117 — 123). — A  standard 
hydrochloric  acid,  the  error  of  which  does  not  exceed  0-05  per  cent.,  is 
prepared  by  passing  hydrogen  chloride,  generated  from  ammonium 
chloride  by  the  action  of  concentrated  sulphuric  acid,  into  a  weighed 
amount  of  conductivity  water.  Standard  solutions  of  other  anhydrous 
gases  :  hydrogen  bromide,  iodide,  or  sulphide,  sulphur  dioxide, 
ammonia,  chlorine,  or  standard  alcoholic  hydrogen  chloride,  may  be 
prepared  similarly.  Nj 5  ammonium  hydroxide  loses  ammonia  quickly 
when  exposed  to  the  air  or  during  transference  to  other  vessels. 

The  strength  of  solutions  of  acids,  the  sodium  salts  of  which  can  be 
dried  and  accurately  weighed,  is  determined  best  by  titration  with  pure 
sodium  hydrogen  carbonate  in  presence  of  methyl-orange  until  the 
solution  remains  faintly  pink  in  a  vacuum,  evaporation  of  the  resulting 
solution,  and  weighing  of  the  residual  sodium  salt.  The  strength  of 
potassium  or  sodium  hydroxide  solution  is  determined  similarly  by 
evaporation  with  pure  hydrochloric  acid.  The  total  errors  of  this 
method  do  not  exceed  005  per  cent. 

Methyl-orange  is  found  to  be  more  sensitive  to  carbon  dioxide 
than  is  generally  supposed.  G.  Y. 

Variable  Sensitiveness  in  Colorimetry.  II.  David  W.  Horn 
and  Sue  A.  Blake  (Amer.  Chem.  J.,  1906,  36,  195 — 208.  Compare 
this  vol.,  ii,  253). — A  series  of  colorimetric  experiments  with  copper 
sulphate  solutions  has  been  made  similar  to  the  experiments  with 
potassium  chromate.  The  results,  which  are  tabulated  and  expressed 
by  curves,  show  that  the  amount  of  copper  sulphate  which  will 
produce  at  different  concentrations  a  difference  in  colour  that  can 
just  be  distinguished  is  a  constant  fraction  of  the  total  weight  of 
copper  sulphate  present ;  it  follows  that  the  sensitiveness  varies 
inversely  as  the  total  copper.  Exceptions  to  this  rule  occur  when 
the  solutions  are  too  dilute  or  too  concentrated.  Whenever  the 
difference  in  colour  between  two  copper  sulphate  solutions  is  just 
perceptible,  the  ratio  between  the  two  quantities  of  copper  is  always 
the  same. 

Every  colorimetric  method  possesses  at  least  one  maximum  of  sensi¬ 
tiveness,  and  solutions  may  be  too  concentrated  or  too  dilute  to  give 
accurate  analytical  results,  which  can  be  obtained  only  within  certain 
limits  of  concentration ;  between  these  limits  the  percentage  error  is 
constant.  G.  Y. 
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Modification  of  the  Methyl-violet  Process  in  the  Estimation 
of  Free  Mineral  Acids.  Andrea  Corsini  ( Chem .  Centr.,  19<>6, 
ii,  69  ;  from  Giorn.  Farm.  Chim.,  55,  200 — 205). — For  estimating  free 
mineral  acids  the  author  proposes  the  use  of  Tropeolin  00,  in  alcoholic 
solution,  in  place  of  methyl-violet.  The  change  of  colour  from  yellow 
to  reddish-violet  is  more  distinct  and  more  sensitive  than  with  the 
latter  indicator.  The  change  is  produced  by  acids  of  the  following 
concentrations  :  sulphuric  acid,  1  :  20,000  ;  nitric  acid,  l’l  :  10,000  ; 
hydrochloric  acid,  2-5  :  10,000.  In  acetic  acid,  the  change  of  colour  is 
caused  by  concentrations  rather  less  than  0'5  :  1000  for  sulphuric 
acid,  1-5 — 2  :  1000  for  nitric  acid,  and  2 — 2-5  :  1000  for  hydrochloric 
acid.  T.  H.  P. 

Estimation  of  Hydrogen  Peroxide,  Ferrous  Salts,  and  other 
Reducing  Agents.  W.  E.  Mathewson  and  J.  W.  Calvin  (Amer. 
Chem.  J.,  1906,  36,  113 — 117). — The  strength  of  hydrogen  peroxide 
solutions  may  be  determined  by  dilution  to  about  0-2iF  and  titra¬ 
tion  against  ferrous  ammonium  sulphate  in  presence  of  ammonium 
sulphate  and  a  small  amount  of  phosphoric  acid  ;  a  solution  prepared 
by  fusing  titanium  dioxide  with  potassium  hydrogen  sulphate  and 
dissolving  the  product  in  cold  dilute  sulphuric  acid  is  used  as  the 
indicator. 

The  titration  of  sodium  nitrite  in  0  5 — 02 N  solution  with  hydrogen 
peroxide  in  presence  of  titanium  sulphate  gives  concordant  but  slightly 
high  results.  G.  Y. 

Estimation  of  Ammonia  in  Waters  by  means  of  Nessler’s 
Reagent.  Albert  Buisson  ( Compt .  rend.,  1906,  143,  289 — 291). — 
When  Nessler’s  reagent  is  added  to  a  dilute  solution  of  ammonium 
chloride  (0  006  gram  of  NH3  per  litre)  a  brown  precipitate  is  slowly 
deposited,  and  the  colourless  filtrate  contains  21  per  cent,  of  the 
original  ammonia.  The  precipitate  consists  of  14  per  cent,  of  mercuric 
iodide  together  with  the  compound  Hg9N4I6  (compare  Frangois,  Abstr., 
1900,  ii,  142,  208,  280),  which  is  insoluble  in  ordinary  neutral  solvents, 
soluble  in  potassium  iodide,  but  decomposed  by  excess  of  the  reagent 
according  to  the  equation  Hg0N4I6  +  12KI  +  12H20  =  9Hgl2  +  12KOH 
+  4N  Hg  ;  the  inverse  of  the  equation  represents  the  formation  of  the 
precipitate  under  the  original  conditions.  The  reaction  therefore 
between  Nessler’s  reagent  and  a  dilute  solution  of  an  ammonium  salt 
is  a  reversible  one,  and  the  method  of  determining  the  amount  of 
ammonia  in  a  water  by  estimating  the  mercury  in  the  precipitate 
produced  by  Nessler’s  reagent  is  inexact.  M.  A.  W. 

Two  New  Colour  Reactions  for  Nitric  Acid.  C.  Reichard 
(Chem.  Zeit.,  1906,  30,  790 — 791). — A  drop  of  a  solution  supposed  to 
contain  a  nitrate  is  mixed  with  a  drop  of  a  5  per  cent,  solution  of 
arbutin,  and,  after  evaporating  to  dryness,  the  residue  is  moistened  with 
a  drop  of  sulphuric  acid.  The  colour  then  changes  to  a  deep 
permanent  yellow.  Free  nitric  acid  should  be  neutralised  with 
alkali  hydroxide  or  ammonia  before  evaporating.  Hydrochloric 
acid  may  be  used  instead  of  sulphuric  acid.  If  the  resulting  yellow 
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solution  is  absorbed  by  a  strip  of  filter  paper,  and  a  drop  of  potassium 
hydroxide  solution  added,  a  reddish-yellow  spot  is  produced. 

A  still  more  delicate  test  for  nitric  acid  is  found  in  borberine 
hydrochloride.  The  best  way  to  apply  this  test  is  to  add  to  a  drop  of 
the  nitric  acid  or  nitrate  solution  a  little  berberine  hydrochloride  and 
then  a  drop  of  sulphuric  acid,  when  a  dark  brownish-red  coloration  is 
observed.  Hydrochloric  acid  produces  the  same  effect  on  warming. 

L.  de  K. 

Detection  of  Small  Quantities  of  White  Phosphorus  in 
Presence  of  Large  Quantities  of  Phosphorus  Sesquisulphide. 

Louis  Aronstein  ( Chevi .  Centr.,  1906,  i,  1906;  from  Chem.  I Veekblad, 
3,  283 — 287).— Either  hydrogen  (after  passing  through  potassium 
permanganate  solution  and  then  sulphuric  acid)  or  carbon  dioxide 
(after  passing  successively  through  water  and  sulphuric  acid)  is  mixed 
by  means  of  a  "T't'tibe  with  dry  air  and  the  mixture  passed  over  the 
phosphorus  sesquisulphide  to  be  examined  for  white  phosphorus.  If 
the  latter  is  present,  phosphorescence  is  observed  when  the  gaseous 
mixture  contains  only  a  small  proportion  of  air ;  this  phosphorescence 
disappears  if  the  proportion  of  air  is  increased,  and  reappears  if  it  is 
lowered  again.  Pure  phosphorus  sesquisulphide  only  shows  this 
behaviour  at  a  temperature  of  above  80°.  This  method  is  sensitive  to 
02  per  cent,  of  white  phosphorus  if  the  absolute  amount  is  not  less 
than  004  milligram.  If  the  test  is  applied  to  material  containing 
turpentine  oil,  alcohol,  or  other  volatile  substances,  the  phosphorescence 
is  only  observed  after  the  gas  has  been  passing  for  several  minutes. 
The  test  is  successful  with  material  which  has  been  kept  for  a  week  or 
longer.  T.  H.  P. 

Estimation  of  Phosphoric  Acid  as  Magnesium  Pyro¬ 
phosphate.  B.  Schmitz  (Zeit.  anal.  Chem.,  1906,  45,  512 — 522). — 
A  slight  modification  of  the  usual  method,  ensuring  a  pyrophosphate  of 
theoretical  composition. 

The  solution  of  the  phosphate  is  mixed  with  a  large  excess  of 
magnesia  mixture  acidified  with  hydrochloric  acid  and  with  a  solution 
of  ammonium  chloride  and  heated  to  boiling.  A  2£  per  cent,  solution 
of  ammonia  is  now  added  slowly,  while  stirring  vigorously,  until  the 
liquid  is  alkaline  to  phenolphthalein  paper.  When  cold,  about  one- 
tifth  of  the  bulk  of  strong  ammonia  is  added,  and  after  ten  minutes 
the  precipitate  may  be  collected  and  burnt  without  previous  drying. 
If  a  preliminary  separation  as  phosphomolybdate  is  advisable,  the 
yellow  precipitate  obtained  as  usual  is  washed  with  a  7  per  cent, 
solution  of  ammonium  nitrate  and  dissolved  in  a  little  ammonia, 
washing  the  beaker  and  filter  with  a  2|  per  cent,  ammonia  solution. 
The  bulk  of  the  ammonia  is  now  neutralised  with  hydrochloric  acid, 
acidified  magnesia  mixture  is  added,  and  the  whole  is  heated  to  boiling. 
After  adding  a  drop  of  phenolphthalein,  2^  per  cent,  ammonia  is 
added  rapidly  until  the  liquid  becomes  pink.  When  cold,  about  one- 
fifth  of  the  bulk  of  ammonia  is  added  and  the  precipitate  is  collected  as 
directed  previously.  L.  de  K. 
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Estimation  of  the  Amount  of  Arsenic  in  the  Arsenic  Mirror. 

Johan  C.  Berntrop  ( Chem .  Gentr.,  1906,  ii,  156—157;  from  Chem. 
Weekblad ,  3,  315 — 322). — The  author  first  describes  the  form  of 
apparatus  employed  to  evolve  hydrogen  arsenide  from  the  material 
containing  arsenic,  and  to  deposit  a  mirror  of  arsenic  on  the  walls  of  a 
narrow  tube.  The  deposited  arsenic  is  oxidised  at  about  60°  by  means 
of  potassium  dichromate  and  sulphuric  acid,  according  to  the 
equation 

5K2Cr207  +  20H2SO4  +  6 As  =  5K2S04  +  20H2O  +  5Cra(S04),  +  3As205 ; 
the  unaltered  excess  of  dichromate  is  then  estimated  by  means  of 
potassium  iodide  and  sodium  thiosulphate  solution.  The  amounts  of 
arsenic  dealt  with  by  the  author  vary  from  about  O'OOOl  to  0  001 
gram  of  arsenious  oxide. 

For  legal  purposes,  it  is  important  to  isolate  the  arsenic  from  the 
liquid  left  after  the  titration.  This  can  be  done  as  follows  :  concentrated 
nitric  acid  is  added  and  the  iodine  driven  off  by  evaporating  the 
solution  until  white  vapours  of  sulphuric  acid  appear ;  diphenylamine 
is  used  to  ensure  that  the  nitric  acid  is  also  removed  during  this 
operation.  The  arsenic  can  then  be  identified  in  the  mirror  by 
sublimation,  by  its  appearance,  and  by  a  microscopical  examination. 

T.  H.  P. 

Estimation  of  Carbon  Dioxide  in  Waters.  Gustave  Bruhns 
(Zeit.  anal.  Chem.,  1906,  45,  473 — 488). — An  improved  apparatus 
for  estimating  carbon  dioxide  in  waters  by  the  Pettenkofer  process, 
whereby  any  error  due  to  the  action  of  atmospheric  carbon  dioxide 
during  the  filtration  and  titration  is  avoided,  the  liquid  being  covered 
with  a  layer  of  light  petroleum. 

Addition  of  ammonium  chloride  to  waters  containing  magnesium 
leads  often  to  inaccurate  results.  The  magnesium  should  therefore  be 
estimated  and  duly  allowed  for.  L.  de  K. 

Indirect  Estimation  of  Small  Quantities  of  Magnesium  by 
Weighing  as  Phosphomolybdic  Anhydride.  Georg  Berju 
(Chem.  Zeit.,  1906,  30,  823 — 825.  Compare  this  vol.,  ii,  250). — 
The  magnesium  ammonium  phosphate,  purified  by  redissolving  and 
reprecipitating,  is  treated  with  molybdate  solution,  and  the  resulting 
yellow  precipitate  is  converted  with  the  usual  precautions  into 
phosphomolybdic  anhydride.  L.  de  K. 

The  Hydrolysis  of  Salts  of  Iron,  Chromium,  Tin,  Cobalt, 
Nickel,  and  Zinc  in  the  Presence  of  Iodides  and  Iodates. 

Seth  E.  Moody  ( Amer .  J.  ScL,  1906,  [iv],  22,  176 — 184.  Compare 
Abstr.,  1905,  ii,  765).— Ferric  and  ferrous  salts  are  hydrolysed  by  a 
mixture  of  iodide  and  iodate,  and  an  equivalent  quantity  of  iodine  is 
liberated.  The  process,  which  can  be  used  for  the  estimation  of  iron, 
is  carried  out  by  boiling  the  mixed  solutions  in  a  Voit  flask  in  a  current 
of  hydrogen,  the  iodine  carried  over  being  collected  and  titrated  with 
sodium  thiosulphate.  The  reactions  are  represented  by  the  equations 
Fe2(S04)3  +  5KI  +  KI03  +  3H20  =  2Fe(OH)3  +  3K,S04  +  61 ;  3FeS04  + 
5KI  +  KIOs  +  3H20  =  3Fe(OH)2  +  3K2S04  +  61 ;  “  6Fe(OH)2  +  KI03  + 
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3  H20  =  KI  +  6Fe(OH)3.  In  the  case  of  ferrous  salts,  the  precipitated 
hydroxide  is  further  converted  into  the  ferric  condition  by  the  action 
of  the  excess  of  iodate.  Chromium  salts  are  hydrolysed  similarly,  and 
the  chromium  estimated  either  by  weighing  the  precipitated  hydroxide 
or  titrating  the  liberated  iodine.  The  reaction  is  also  quantitative  in 
the  case  of  cobalt,  nickel,  and  stannic  salts,  and  takes  place  quite 
readily  in  the  cold  in  the  case  of  tin.  Zinc  salts  are  incompletely 
hydrolysed  ;  the  iodine  liberated,  whilst  being  very  constant,  is  only 
80 T  per  cent,  of  the  theoretical  quantity.  The  precipitate  is  a  basic 
salt,  which  contains  5Zn  for  S04,  and  the  reaction  can  be  represented 
by  the  equation  15ZnS04  +  20K1  +  4KI03  +  12H20  =  3Zn5(0H)8S04  + 
12K2S04  +  241.  H.  M.  D. 

Separation  of  Ferric  Iron  from  Manganese,  Nickel,  Cobalt, 
and  Zinc  by  the  Formate  Process.  W.  Funk  ( Zeit .  anal.  Chem., 
1906,  45,  489 — 504.  Compare  this  vol.,  ii,  398). — The  acid  solution 
is  mixed  with  2  mols.  of  ammonium  chloride  for  1  atom  of  iron  sup¬ 
posed  to  be  present,  and  the  whole  is  evaporated  on  the  water- bath 
almost  to  dryness  ;  the  mass  is  broken  up  by  means  of  a  rod  and  the 
drying  continued  for  a  very  shoi’t  time.  The  residue  is  dissolved  in 
water  and  mixed  with  solution  of  ammonium  formate,  about  twice  as 
much  as  is  required  theoretically.  The  liquid  is  now  diluted  copiously, 
but  the  amount  of  ammonium  formate  should  not  become  less  than 
1  j 800.  The  solution  is  now  heated  until  a  precipitate  begins  to  form, 
and  the-  liquid  is  nearly  neutralised  by  addition  of  very  weak  ammonia. 
After  heating  for  a  minute  longer,  the  basic  ferric  formate  is  collected, 
washed  with  a  very  weak  solution  of  ammonium  formate,  dried, 
ignited  to  oxide,  and  weighed. 

The  filtrate  is  evaporated  with  sulphuric  acid,  when  the  formic  acid 
is  readily  and  completely  expelled ;  this  fact  renders  the  formic 
preferable  to  the  acetate  process.  The  metals  may  then  be  separated 
at  once  by  the  usual  method.  L.  de  K. 

Analysis  of  Native  Molybdenum  Sulphide.  Adolph  Gilbert 
(Zeit.  offentl.  Chem.,  1906,  12,  263— -265). — About  1  gram  of  the  finely- 
powdered  ore  is  placed  in  a  porcelain  boat  and  heated  in  a  combustion 
tube  for  four  hours.  The  contents  of  the  boat  are  then  boiled  with 
fairly  concentrated  ammonia  for  about  three  hours,  a  little  molybdic 
acid  which  volatilises  on  to  the  sides  of  the  combustion  tube  being  dis¬ 
solved  in  ammonia  and  added  to  the  main  solution.  The  solution  is 
filtered,  the  filtrate  evaporated  in  a  platinum  basin,  and  the  residue 
cautiously  heated  over  a  flame  until  constant  in  weight.  The  bottom 
of  the  basin  should  not  be  allowed  to  become  more  than  dull  red  hot. 
The  contents  of  the  basin  are  next  dissolved  in  ammonia,  and  a  little 
insoluble  residue,  consisting  mainly  of  silica,  separated  and  deducted 
from  the  total  weight  of  the  molybdic  acid.  The  first  treatment  of  the 
roasted  ore  generally  leaves  a  trace  of  molybdic  acid  in  the  residue. 
The  latter  is  therefore  fused  with  potassium  and  sodium  carbonates,  the 
fused  mass  heated  with  water  and  a  little  alcohol  (to  remove  manganese), 
and  filtered.  The  filtrate  is  acidified  with  hydrochloric  acid,  reduced 
with  zinc,  and  titrated  with  permanganate  solution.  W.  P.  S. 
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Iodometric  Estimation  of  Vanadic  Acid  in  Vanadium  Ores. 

Paul  Hett  and  Adolph  Gilbert  ( Zeit .  offentl.  Chem.,  1906,  12, 
265 — 266). — The  method  proposed  is  based  on  the  reduction  of 
vanadium  pentoxide  by  potassium  iodide  in  acid  solution ;  iodine  is 
liberated  according  to  the  equation  :  V20.  +  2H  [  =  V204  +  H0O  + 1(„  and 
is  titrated  in  the  usual  manner.  A.  weighed  portion  of  the  powdered 
ore  is  fused  with  sodium  hydroxide,  the  fused  mass  is  dissolved  in  water, 
and  the  solution  filtered  to  remove  any  iron  which  may  be  present.  The 
filtrate  is  then  acidified  with  either  hydrochloric  or  sulphuric  acid, 
potassium  iodide  is  added,  and  the  liberated  iodine  titrated. 

W.  P.  s. 

Estimation  of  Tantalum  by  Marignac’s  Method.  Arthur 
Tigiie  (,/.  Soc.  Chem.  hid.,  1906,  25,  681). — In  estimating  tantalum  as 
the  pentoxide  by  Marignac’s  method,  the  author  experienced  consider¬ 
able  difficulty  in  obtaining  crystals  of  the  double  fluoride,  K2TaF~. 
The  crystals  appeared  only  when  an  amount  of  potassium  hydrogen 
fluoride  equal  to  twice  the  weight  of  the  ore  taken  for  the  estimation 
was  added  to  the  solution  of  the  mixed  oxides  of  tantalum  and  niobium. 
It  was  also  found  that  when  the  mixed  oxides  are  dried  in  an  air-oven 
they  become  almost  insoluble  in  aqueous  hydrofluoric  acid,  although 
they  are  readily  soluble  before  drying.  It  is  therefore  necessary  to 
determine  their  weight  by  a  separate  experiment.  W.  P.  S. 

New  Method  for  the  Separation  of  Antimony  and  Tin. 
A.  Czerwek  (Zeit.  anal.  Chem.,  1906,  45,  505—512). — 0-5  gram  of 
the  alloy  is  dissolved  at  40 — 50°  in  a  mixture  of  15  c.c.  of  nitric  acid 
of  sp.  gr.  142,  15  c.c.  of  water,  and  6  grams  of  tartaric  acid.  When 
dissolved,  the  liquid  is  heated  to  boiling  and  the  tin  completely  pre¬ 
cipitated  by  adding  a  slight  excess  of  phosphoric  acid  of  sp.  gr.  13. 
The  liquid  is  now  diluted  with  boiling  water  to  300  c.c.  and  the  tin 
phosphate  is  collected  and  washed  with  hot  solution  of  ammonium 
nitrate.  The  filtrate  containing  the  antimony  is  neutralised  with 
ammonia  mixed  with  excess  of  ammonium  sulphide  and  then  acidified 
with  acetic  acid.  The  anlimonious  sulphide  is  finally  converted  into  the 
peroxide  by  treatment  with  fuming  nitric  acid  with  the  usual  pre¬ 
cautions. 

The  tin  phosphate  is  dissolved  in  warm  ammonium  sulphide,  pre¬ 
cipitated  as  sulphide  by  acidifying  the  cold  strongly  diluted  solution 
with  dilute,  sulphuric  acid,  and  finally  converted  into  oxide  by  nitric 
acid  in  the  usual  manner.  Other  metals,  if  present  (such  as  copper  and 
lead),  will  remain  insoluble  in  the  ammonium  sulphide,  and  can  be 
further  examined.  L.  pe  K. 

Estimation  of  Nitrogen  in  Nitrocellulose.  Max  Busch  (Zeit. 
angew.  Chem.,  1906,  30,  1329).— The  method  is  based  on  the  complete 
conversion  of  the  nitrogen  into  nitrate  by  the  action  of  alkaline 
hydrogen  peroxide  and  subsequent  additiou  of  sulphuric  acid.  About 
0  2  gram  of  the  sample  is  heated  on  the  water-bath  in  a  not  too  wide 
Erlenmeyer  flask  of  150  c.c.  capacity  with  5  c.c.  of  30  per  cent,  sodium 
hydroxide  and  10  c.c.  of  3  per  cent,  hydrogen  peroxide  until  the  froth- 
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ing  has  subsided,  and  then  boiled  over  the  naked  flame  until  dissolved. 
Another  40  c.c.  of  water  and  10  c.c.  of  hydrogen  peroxide  are  added, 
the  liquid  is  heated  to  50°,  and  by  means  of  a  pipette  40  c  c.  of  5  per 
rent,  sulphuric  acid  are  delivered  at  the  bottom  of  the  flask.  The 
liquid  is  now  heated  to  80°,  and  12  c.c.  of  a  10  per  cent,  solution  of 
“  nitron  ”  in  5  per  cent,  acetic  acid  are  added,  the  mixture  is  allowed 
to  cool  and  then  placed  in  iced  water  for  two  hours.  The  precipitated 
nitrate  is  collected  at  the  pump,  the  flask  is  washed  with  the  filtrate, 
and  the  precipitate  is  then  washed  with  iced  water  three  or  four  times, 
using  10  c.c.  of  wash  water  in  all. 

The  precipitate  is  dried  at  110°  for  forty-five  minutes  and  its 
weight  calculated  into  nitrogen  (compare  Abstr.,  1905,  ii,  282). 

L.  ue  K. 

Estimation  of  Ammonia  in  Animal  Tissues.  Erich  Grafe 
(ZeAt.  physiol.  Chen.,  1900,  48,  300—314). — Fifty  grams  of  the  finely- 
divided  tissue  are  mixed  with  100  c.c.  of  concentrated  sodium  chloride 
solution,  50  c.c.  of  alcohol,  and  100  c.c.  of  distilled  water  in  the  distilla¬ 
tion  flask,  saturated  sodium  carbonate  solution  (50  c.c.)  is  run  in,  and 
the  whole  is  distilled  under  reduced  pressure,  Gr.-d  at  25 — 28°  and  ulti¬ 
mately  at  57 — 38°,  in  an  apparatus  similar  to  that  used  by  Kruger  and 
Reich  (Abstr.,  1903,  ii,  688). 

Parallel  experiments  gave  concordant  results,  in  the  case  of  muscle 
agreeing  to  within  0  7  per  cent.  When  magnesia  is  used  to  liberate  the 
ammonia  (Nencki  and  Zaleski,  Abstr.,  1901,  ii,  688),  the  percentage  of 
ammonia  is  much  higher,  and  on  redistillation  further  small  amounts 
of  ammonia  are  evolved,  owing  to  the  decomposition  of  labile  nitro¬ 
genous  compounds.  «L  J.  S. 

Masking  of  Iodine  in  Presence  of  Saccharine  Matters. 

P.  Grelot  (J.  Pharm.  Chin.,  1906,  [vi],  24,  154 — 161). — A  series  of 
experiments,  illustrated  by  tables  and  curves,  showing  that  sucrose, 
lactose,  dextrose,  and  gum  arabic  absorb  in  the  cold  varying  propor¬ 
tions  of  iodine,  the  amount  depending  on  the  concentration,  and 
especially  on  the  time  of  contact  and  the  temperature.  So  long  as 
there  is  still  free  iodine  present,  the  iodine  which  has  disappeared  exists 
as  hydriodie  acid,  but  this  is  afterwards  absorbed  by  the  organic  com¬ 
pound,  forming  an  as  yet  unknown  substance.  In  presence  of  free 
iodine  the  estimation  of  the  total  iodine  is  still  possible  by  titrating  in 
the  usual  manner  after  adding  some  potassium  iodate,  which  liberates 
iodine  in  contact  with  hydriodie  acid.  L.  he  K. 

Determination  of  the  Yield  of  Formaldehyde  in  Various 
Methods  of  Liberating  the  Gas  for  the  Disinfection  of  Rooms. 

Daniel  Base  (J.  Amer.  Chem.  Hoc.,  1906,  28,  964 — 993). — The  author 
has  determined  the  amounts  of  formaldehyde  introduced  into  the 
atmosphere  of  a  loom  by  means  of  various  methods  of  liberating  the 
aldehyde.  In  the  method  of  estimation  employed,  the  air  was  drawn 
from  the  room,  which  contained  2000  cub.  ft.  of  air,  through  tubes  pro¬ 
jecting  midway  between  the  ceiling  and  the  floor,  and  through  a  series 
of  three  absorption  tubes  containing  a  solution  of  6-6  grains  of  potass- 
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ium  cyanide  per  litre,  and  two  tubes  containing  silver  nitrate  solution 
to  prevent  loss  of  hydrogen  cyanide  and  water  respectively.  At  the 
conclusion  of  the  experiment,  the  contents  of  the  tubes  were  mixed, 
precipitated  with  an  excess  of  silver  nitrate,  filtered,  and  titrated  with 
thiocyanate  solution.  The  potassium  cyanide  solution  in  the  absorp¬ 
tion  tubes  may  be  displaced  by  water  (compare  Trillat,  Abstr.,  1905, 
i,  325). 

On  the  basis  of  the  results  obtained,  the  methods  of  liberating  formal¬ 
dehyde  for  disinfecting  purposes  are  discussed  and  placed  in  order  of 
efficiency.  G.  Y. 

Estimation  of  Small  Quantities  of  Sugar  in  Urine.  J. 

Blaise  (Ann.  Chim.  anal.,  1906,  11,  285 — 287). — Urines  which  con¬ 
tain  but  small  amounts  of  dextrose  give,  when  boiled  with  Fehling’s 
solution,  a  yellowish-green  precipitate  which  remains  in  suspension  in 
the  liquid  and  obscures  the  end-point  of  the  titration.  To  overcome 
this  difficulty  it  is  recommended  that  the  usual  quantity  of  Fehling’s 
solution  taken  for  the  estimation,  namely,  10  c.c.,  should  be  boiled  with 
the  addition  of  0*01  gram  of  dextrose  and  the  titration  then  completed 
by  running  in  the  urine  under  examination.  The  precipitate  of 
cuprous  oxide  formed  by  the  added  dextrose  appears  to  have  a  con¬ 
siderable  influence  on  the  rapid  settling  of  the  precipitate  produced  by 
the  sugar  in  the  urine.  A  correction  is,  of  course,  made  for  the 
quantity  of  dextrose  added.  AY.  P.  S. 

New  Reactions  for  Acetoacetic  Acid.  E.  Rieqler  ( Chem . 
Centr.,  1906,  i,  1907  ;  from  Munch,  med.  Woch.,  53,  448—449). — 
The  author  discusses  his  own  (Abstr.,  1903,  ii,  112)  and  certain  other 
methods  for  detecting  acetoacetic  acid  in  diabetic  urine.  T.  H.  P. 

Assay  of  Commercial  Tartaric  Acid.  P.  Carles  (Bull.  Soc. 
chim.,  1906,  [iii],  35,  571 — 575). — In  making  the  assay  by  the  method 
already  described  (Abstr.,  1898,  ii,  465,  545;  this  vol.,  ii,  313), 
the  alkaline  tartrate  solution  should  be  evaporated  to  13 — 15  c.c., 
3 — 4  c.c.  of  glacial  acetic  acid  should  be  added  after  cooling,  and  the 
mixture  should  be  shaken  for  ten  minutes.  Calcium  phosphate  has  no 
influence  on  the  results,  but  iron  phosphate  causes  a  loss  of  about 
1  per  cent,  of  the  tartrate,  and  alumina  increases  this  loss  to  2  per  cent. 

T.  A.  H. 

Importance  of  the  Determination  of  the  Freezing  Point  in 
the  Examination  of  Milk ;  Abnormal  Milk.  A.  A.  Bonnema 
(Chem.  Centr.,  1906,  i,  1907 — 1908  ;  from  Pharm.  Weekblad,  43, 
434 — 444). — The  mean  freezing  point  of  milk  is  -  0-555°  and  is 
influenced  by  the  presence  of  dissolved  crystalli sable  substances.  The 
average  percentage  composition  of  the  milk  of  North  Dutch  or  Frisian 
cows  is:  fat,  3;  proteids,  3*5  ;  lactose,  4*3;  mineral  matter,  0*7  ; 
and  water,  88  5,  The  weight  of  water  added  per  100  parts  of  milk 
is  given  by  io  =  0'555  x  8S*5/Z>  —  88*5,  where  D  is  the  amount 
by  which  the  freezing  point  of  the  milk  differs  from  0°. 
The  influence  of  electrolytic  and  hydrolytic  dissociation  is,  in 
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general,  very  snnll  and  may  be  obviated  entirely  by  calculating  in 
percentages  by  volume.  The  rise  which  occurs  in  the  freezing  point  of 
milk  soon  after  milking  is  due  to  the  formation  by  bacteria  of 
ammonia,  by  which  part  of  the  dissolved  phosphate  is  precipitated, 
whilst  the  subsequent  rise  of  freezing  point  is  caused  by  the  formation, 
also  by  bacteria,  of  lactic  acid,  which  partially  dissolves  the  insoluble 
phosphate. 

The  soluble  phosphates  may  be  titrated  with  AT/4  sodium  hydroxide 
solution,  using  phenolphthalein  as  indicator.  Sodium  dihydrogen 
phosphate,  NaH2P04,  which  has  an  acid  reaction,  is  thus  changed  into 
the  neutral  disodium  salt,  Na2HP04,  and  the  latter  is  converted  by  the 
slightest  excess  of  sodium  hydroxide  into  the  alkaline  trisodium 
phosphate. 

Boiling  the  milk  nearly  always  produces  an  elevation  of  the 
freezing  point.  Shortly  after  calving,  the  milk  has  a  high  degree  of 
acidity,  namely,  4’5,  is  rich  in  phosphates  and  poor  in  chlorides  ;  hence, 
when  the  milk  is  boiled,  its  freezing  point  is  lowered,  because  the 
hydrolytic  dissociation  of  the  secondary  phosphates  increases.  Milk 
from  cows  which  have  been  giving  milk  for  a  long  time  contains,  on 
the  other  hand,  only  small  proportions  of  tertiary  phosphates,  but  has  a 
high  chlorine-content,  which  varies  from  0  068 — 0T40  gram  per  100  c.c., 
the  mean  being  0T08  gram.  T.  H.  P. 

Presence  and  Detection  of  Cyanogen  in  Java,  Burma,  and 
Haricot  Beans.  Robert  R.  Tatlock  and  Robert  T.  Thomson 
(Analyst,  1906,  31,  249 — 252). — Several  specimens  of  Java  beans 
examined  were  found  to  contain  fro-m  0’027  to  01 37  per  cent,  of 
hydrocyanic  acid,  the  acid  existing  in  the  beans  in  the  form  of  a 
glucoside  resembling  amygdalin.  The  colour  of  the  beans  is  no 
indication  of  the  quantity  of  hydrocyanic  acid  they  may  contain,  and 
the  kernel  contains,  apparently,  about  ten  times  as  much  of  the 
glucoside  as  the  husk.  Three  samples  of  ordinary  haricot  beans 
yielded  from  0  001  to  0  009  per  cent,  of  hydrocyanic  acid,  whilst 
0  005  per  cent,  of  the  latter  was  obtained  from  a  sample  of  Burma 
beans.  A  large  proportion  of  the  cyanogen  compound  and  the  whole 
of  the  enzyme  was  found  to  be  destroyed  by  boiling  the  beans  with 
water.  W.  P.  S. 

Analytical  Reactions  of  Coniine.  Emilio  Gabutti  ( Chem . 
Centr.,  1906,  ii,  74  ;  from  Boll.  Chim.  Farm.,  45,  289 — 290). — 
When  a  very  dilute  sodium  nitroprusside  solution  is  added  to  a 
very  dilute  solution  of  coniine,  an  intense  red  coloration  is  formed 
slowly,  more  rapidly  on  shaking,  and  gradually  changes  into  yellow; 
boiling  the  liquid  causes  the  disappearance  of  the  colour,  which 
reappears  on  cooling.  In  alcoholic  solutions,  the  reaction  does- not 
take  place,  and  with  ethereal  solutions  only  the  lower  aqueous 
layer  is  coloured.  Addition  of  acids,  especially  concentrated  ones, 
destroys  the  red  colour,  and  on  further  addition  of  an  alkali  hydroxide, 
but  not  ammonia  or  alkali  carbonate,  the  yellow  coloration 
appears.  A  small  quantity  of  an  aldehyde  changes  the  red  colour  to 
violet,  a  larger  quantity  to  blue,  whilst  excess  of  the  aldehyde  causes 
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a  disappearance  of  the  colour.  If  the  liquid  containing  either  excess 
or  an  insufficient  quantity  of  the  aldehyde  is  evaporated  on  the  water- 
bath.  a  characteristic  blue  ring  appears.  The  violet  or  blue  colour 
disappears  on  boiling  the  solution  without  reappearing  when  the  latter 
cools,  and  changes  rapidly  into  green  after  a  time,  and  is  then 
changed  gradually  into  yellow  by  alkali  hydrogen  sulphite,  into  pink 
by  mineral  acid,  and  into  blue  by  acetic  acid. 

Sodium  nitroprusside  does  not  give  these  colour  reactions  with 
piperidine,  piperazine,  aliphatic  amines,  or  nicotine.  T.  II.  P. 

Reaction  for  Indole.  K.  Konto  {Zeit.  yhysiof.  Chem.,  1906, 
48,  186  — 186).- — A  dilute  solution  of  indole,  even  1  in  500,000  gives 
a  violet-red  coloration  when  shaken  with  pure  concentrated  sulphuric 
acid  and  a  little  4  per  cent,  solution  of  formaldehyde.  Small  amounts 
of  scatole  do  not  interfere  with  the  reaction. 

By  means  of  this  reaction  indole  has  been  detected  in  the  de¬ 
composition  products  of  proteids  and  in  beces,  after  distillation  in 
steam  and  removal  of  ammonia.  J.  J.  S. 

Examination  of  Bleached  Flour.  Roscoe  H.  Shaw  (J.  Amer. 
Chem.  Hoc.,  1906,  28,  687 — 688). — The  process  is  devised  for  the 
identification  of  flour  bleached  by  the  higher  oxides  of  nitrogen. 

About  1  kilogram  of  the  sample  is  boiled  for  four  hours  with  strong 
alcohol  in  a  reflux  apparatus.  When  cold,  the  liquid  is  Altered  and  the 
filtrate  plus  one  washing  is  evaporated  nearly  to  dryness.  The  residue 
is  extracted  with  a  mixture  of  <  qual  parts  of  alcohol  and  ether,  and 
this  is  evaporated  in  a  ■small  porcelain  dish,  care  being  taken  to  spread 
the  mass  well  over  the  sides.  The  residue  is  now  tested  for  nitrate  by 
means  of  a  drop  of  sulphuric  acid  and  a  solution  of  diphenylamine  in 
dilute  sulphuric  acid.  The  investigation  is  being  continued. 

L.  de  K. 

Note  on  Soil  Analysis.  Mats  Wefbull  {Chem.  Zeit.,  1906,  30, 
722). — The  author  attaches  great  importance  to  the  amount  of  alumina 
soluble  in  strong  sulphuric  acid,  as  it  is  a  measure  of  the  amount  of 
kaolin  and  zeolites  present  in  the  soils. 

fhe  amount  of  potassium  soluble  in  hydrochloric  acid  of  sp.  gr.  IT 
is  not  an  exact  criterion  of  the  suitability  of  the  soil  for  barley  grow 
ing.  A  case  is  mentioned  where  a  soil  with  a  potassium  content  of 
only  0  08  per  cent,  gave  a  bad  barley  crop,  as  might  have  been  expected. 
However,  after  being  manured  with  lime  the  same  soil  proved 
satisfactory.  L.  de  K. 
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Determinations  of  Wave-length  from  Spectra  obtained  at 
the  Total  Solar  Eclipses  of  1900,  1901,  and  1905.  F.  W. 

Dyson  [Phil.  Trans.,  1906, 206,  A,  403 — 452). — The  wave-lengths  of  the 
lines  present  in  the  spectrum  of  the  chromosphere  are  given  in  tabular 
form,  and  opposite  are  placed  the  wave-lengths  of  terrestrial  elements 
with  which  they  may  probably  be  identified.  The  great  majority  of 
the  stronger  lines  correspond  with  the  strong  spark-lines  of  titanium, 
chromium,  scandium,  yttrium,  iron,  manganese,  and  zirconium,  as 
measured  by  Exner  and  Haschek.  Indications  of  the  presence  of 
many  of  the  terrestrial  metals  have  been  obtained,  although  in  many 
cases  the  lines  are  faint.  The  carbon  lines  are  shown,  but  not  very 
strongly.  The  helium  lines  are  strongly  marked  ;  those  of  parhelium 
are  doubtful,  and  there  is  no  evidence  of  the  existence  of  argon, 
xenon,  neon,  or  krypton  in  the  chromosphere. 

The  wave-lengths  of  some  of  the  lines  present  in  the  spectrum  of 
the  corona  are  also  tabulated.  G.  S. 

Absorption  Spectra  of  the  Rare  Earths.  Abraham  Langlet 
{Zeit.  physikal.  Chem.,  1906,  56,624 — 644.  Compare  Abstr.,  1902,  ii, 
189  ;  also  Liveing,  Abstr.,  1900,  ii,  517  ;  Purvis,  Abstr.,  1904,  ii,  4). 
— A  critical  review  of  the  work  already  done  in  this  field  and  an 
account  of  the  author’s  own  experiments  on  the  absorption  spectra  of 
solutions  of  praseodymium  and  erbium  salts.  He  finds  that  the 
aqueous  solutions  of  different  salts  of  the  same  earth,  if  they  are 
sufficiently  dilute,  yield  identical  spectra,  and  that  the  spectrum  of  a 
sufficiently  dilute  solution  is  therefore  to  be  regarded  as  an  ion 
spectrum.  Everything  which  causes  a  repression  of  the  electrolytic 
dissociation  causes  also  corresponding  changes  in  the  absorption  spec¬ 
trum,  changes,  however,  which  are  different  for  the  different  salts.  The 
presence  of  colourless  earths  in  large  excess  represses  the  dissociation  and 
causes  changes  in  the  absorption  spectra,  which,  especially  in  the  case 
of  nitrates,  may  affect  the  relative  intensity  of  the  bands. 

J.  C.  P. 

Ultra-violet  Spectrum  of  Ytterbium.  Sir  William  Crookes 
(Proc.  Roy.  Soc.,  1906, 78,  A,  154 — 156). — The  samples  of  ytterbia  used  in 
the  experiments  were  prepared  by  different  methods  ;  a  specimen  pre¬ 
pared  by  Urbain  from  the  gadolinite  earths  by  fractional  crystallisation 
of  the  ethyl  sulphates  and  subsequent  separation  by  partial  de¬ 
composition  of  the  nitrates  by  heat  was  largely  employed.  The  spark 
spectrum  from  a  strong  solution  of  the  nitrate  between  platinum 
poles  was  photographed ;  the  dominant  lines  are  at  3289'5ancf  3694’4. 
The  results  showed  that  the  specimen  was  not  quite  pure,  containing 
traces  of  thulium,  copper,  and  calcium.  G.  S. 
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Phosphorescence  of  Nitrogen  and  Sodium.  X.  von  Mosengeil 
{Ann.  1‘hysik,  1906,  [iv],  20,  833 — 836). — Lewis  considered  that  the 
phosphorescence  of  nitrogen  is  due  to  the  presence  of  small  quanti¬ 
ties  of  oxygen,  inasmuch  as  it  disappears  on  the  introduction  of 
sodium.  The  author  finds,  however,  that  the  sodium  itself  is  the 
cause  of  the  prevention  of  the  phosphorescence,  which  is  not  due  to 
the  presence  of  oxygen.  The  sodium  itself,  however,  gives  rise  to 
phosphorescence  (Abstr.,  1900,  ii,  702).  L.  M.  J. 

Relation  between  Fluorescence  and  the  Chemical  Con¬ 
stitution  of  Organic  Substances.  Luigi  Francesconi  and  Guido 
Bargellini  {Atti  R.  Accad.  Lincei,  1906,  [v],  15,  ii,  184 — 191). — A 
very  delicate  method  of  detecting  fluorescence  has  been  devised  which 
consists  in  concentx-ating  by  means  of  a  lens  a  cone  of  sunlight  on  the 
solution  of  the  substance  contained  in  a  test-tube  in  a  darkened  box ; 
on  examining  the  solution  from  above,  the  illuminated  portion  appeal’s 
of  a  different  colour  from  that  of  the  rest  of  the  solution.  With  this 
arx-angement,  about  500  diffei'ent  substances  have  been  examined, 
under  different  conditions  of  concentration  and  tempei'ature,  in  neutral, 
acid,  and  alkaline  solution.  Many  substances  which  to  the  ordinary 
eye  do  not  appear  fluorescent,  with  this  arrangement  are  seen  to 
fluoresce  distinctly,  whilst  substances  ordinarily  feebly  fluorescent 
show  a  strongly  defined  cone  of  colour.  The  striking  fact  is  established 
that  fluorescence  is  lacking  in  the  aliphatic  class,  and  in  alicyclic 
compounds  in  which  the  fatty  character  dominates  the  aromatic.  The 
conclusion  is  drawn  that  fluorescence  is  potential  in  all  aromatic 
compounds ;  certain  groups,  however,  increase  the  fluorescence  (for 
example,  the  gi’oups,  NH2,  OH,  C02H),  whilst  others  diminish  it  (N02, 
Cl,  Br,  &c.).  The  former  groups  are  termed  auxojluors ,  the  latter 
baihojluors  (compare  Abstr.,  1903,  i,  34;  1904,  i,  168).  Tables  are 
adduced  showing  that  the  group  NH2  (or  NHMe,  NMe2)  exercises 
very  great  influence  in  increasing  fluorescence;  the  same  holds  true, 
in  a  lesser  degree,  of  the  groups  OH,  CN,  C02H  (or  C02Et).  The 
group  -CHICH  is  an  auxofluor,  but  the  group  -NIN-  is  one  of  the 
strongest  of  the  bathofluors.  The  acetyl  and  benzoyl  groups  act  as 
bathofluors  when  present  as  substituents  in  a  hydroxyl  or  amino- 
group.  The  sulphonic  group,  SOgH,  seems  to  be  a  feeble  auxofluor, 
but  its  influence  is  not  yet  well  established.  W.  A.  D. 

Fluorescence,  Magnetic  Rotation,  and  Temperature  Emission 
Spectra  of  Iodine  Vapour.  Robert  W.  Wood  {Phil.  Mag.,  1906, 
l>i],  12,  329 — 336). — The  fluorescence  of  iodine  is  best  seen  in  a 
moderately  high  vacuum.  If  a  glass  bulb  with  a  few  flakes  of  iodine 
is  exhausted  and  sealed,  a  yellowish-green  fluorescence  appears  if  a 
beam  of  sun-  or  arc-light  is  focussed  to  the  centre  of  the  bulb.  If 
the  bulb  contains  air,  no  fluorescence  occurs  until  the  pressure  is 
reduced  to  about  15  cm.;  with  hydrogen  it  appears  at  about 
30  cm.  If  the  bulb  is  warmed,  the  fluorescence  appears  at 
higher  pressures,  and  the  author  considers  that  this,  and  some  other 
analogous  phenomena,  may  be  best  explained  by  the  assumption  of  a 
kind  of  gaseous  solution — that  is,  that  air  at  15  cm.  pressure  is  able  to 
dissolve  all  the  iodine  which  vaporises  at  the  ordinary  temperature,  but 
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that  by  rise  of  temperature  and  consequent  increased  pressure  of 
iodine  some  of  the  iodine  remains  undissolved.  The  fluorescence 
spectrum  is  reproduced  in  the  paper,  and  consists  of  a  number  of 
bands  extending  from  the  orange-red  far  down  into  the  greenish-blue. 
To  obtain  the  magnetic  rotation  spectrum,  a  small,  exhausted  bulb 
containing  iodine  was  placed  in  a  brass  tube  between  the  poles  of  a 
magnet.  Parallel  arc-light  was  passed  through  a  Nicol  prism,  the 
bulb,  and  a  second  Nicol  prism  set  for  extinction.  When  the  magnet 
was  excited,  an  intense  blaze  of  emerald-green  light  was  obtained. 
The  spectrum  is  reproduced ;  none  of  the  magnetic  lines  appear  to  be 
doubled,  and  in  many  places  the  spectrum  is  complementary  to  the 
absorption  spectrum.  When  heated  at  700°,  iodine  vapour  gives  a 
highly  luminous  red  cloud.  The  spectrum  of  this  in  a  bulb  appeared 
almost  continuous,  but  when  obtained  from  a  capillary  tube,  it  was 
found  to  give  a  band  spectrum  closely  resembling  the  fluorescence 
spectrum,  but  with  the  bands  displaced  towards  the  red. 

L.  M.  J. 

Theory  of  Optical  Activity.  Thomas  S.  Patterson  ( Zeit . 
physikal.  Ghem.,  1906,  56,  366 — 369.  Compare  Winther,  this  vol.,  ii, 
320). — The  author  points  out  that  his  views  on  several  points  con¬ 
nected  with  optical  activity  have  not  been  accurately  stated  by 
Winther.  J.  C.  P. 

Chemical  and  Electrical  Changes  induced  by  Ultra-violet 
Light.  Sir  William  Ramsay  and  James  P.  Spencer  ( Phil.  Mag., 
1906,  [vi],  12,  397 — 418). — A  number  of  experiments  are  described 
which  are  in  accord  with  the  hypothesis  given  in  the  introduction  to 
the  paper,  namely,  that  positive  ions  are  atoms  of  elements  which  have 
lost  one  or  more  electrons,  and  negative  ions  those  which  have  gained 
such  electron.  Thus  sodium  combined  with  chlorine  and  dissolved  in 
water  forms  sodium  ions  and  chlorine  ions,  that  is,  the  electron  at  first 
attached  to  the  sodium  becomes,  by  the  union,  more  closely  connected 
to  the  chlorine  and  remains  with  it  in  solution.  The  current  of 
a  simple  cell  is  explained  thus :  the  zinc  plate  consists  of  zinc  with 
electrons,  the  acid  of  hydrogen  and  of  chlorine  with  its  electron. 
When  zinc  goes  into  solution,  the  displacement  of  electrons  occurs,  and 
these  electrons  pass  through  the  zinc  plate  and  copper  wire  to  the 
copper  plate,  where  they  combine  with  ionic  hydrogen  to  form  gaseous 
hydrogen.  The  electrons  appear  to  be  associated  with  matter  in  three 
ways  :  (1)  as  a  surface  film  removed  by  friction  (electrification) ;  (2)  as¬ 
sociated  with  elements  to  form  ions  ;  (3)  associated  with  one  kind 
of  matter  to  form  another  kind  of  matter,  so  that  if  the  electron  is 
lost  without  leaving  the  matter  a  positive  ion,  the  matter  disintegrates 
into  atoms  of  lower  weight.  Many  metals  lose  their  electrons  under 
the  influence  of  ultra-violet  light,  and  the  phenomenon  is  investigated. 
A  large  number  of  metals  was  investigated,  and  in  general  the  rates 
of  discharge  of  the  element,  that  is,  the  rates  of  emission  of  electrons, 
are  in  the  same  order  as  their  electro-potentials.  Some  exceptions 
occur,  for  example,  manganese,  iron,  chromium,  gold,  nickel,  and 
cobalt,  and  it  is  noteworthy  that  these  readily  take  up  the  passive 
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form.  As  sodium,  even  in  the  dark,  emits  corpuscles,  the  ultra-violet 
light  probably  acts  as  an  accelerator  of  the  disintegration.  Experi¬ 
ments  were  next  made  with  compounds  (sulphides  and  iodides),  and 
they  indicated  that  there  was  an  emission  of  corpuscles  from  compounds 
as  from  metals.  The  E.M.F.  of  certain  cells  when  one  element  is 
exposed  to  light  is  readily  explained  by  the  hypothesis,  and  it  was 
shown  that  cells  with  similar  electrodes  of  gold,  copper,  and  cadmium 
in  all  cases  gave  an  E.M.F.  when  one  electrode  was  exposed  to  ultra¬ 
violet  light.  The  firing  of  metals  when  exposed  to  ultra-violet  light  was 
fully  examined  for  magnesium,  aluminium,  zinc,  and  tin.  The  curves 
give  a  number  of  breaks  corresponding  with  the  valencies,  and  the 
authors  explain  this  by  the  assumption  of  “  metallic  corpuscles,”  as 
distinct  from  the  ordinary  electrons,  corresponding  with  the  valencies. 
The  splitting  off  of  electrons  proceeds  at  a  decreasing  rate  until  a 
point  is  reached  where  the  first  “  metallic  corpuscle  ”  is  emitted  and  so 
on.  When  the  last  metallic  corpuscle  is  expelled,  the  further  expulsion 
of  electrons  at  a  decreasing  rate  indicates  the  further  disintegration  of 
the  metal.  L.  M.  J. 

Radioactivity  of  Thermal  Springs  in  Aachen.  N.  Saiilbom 
and  F.  Willy  Hinrichsen  (Ber.,  1906,  39,  2607 — 2608). — Various 
thermal  springs  in  Aachen  were  found  by  the  authors  to  be  feebly 
radioactive.  A.  McK. 

Distribution  of  Radium  in  the  Barth’s  Crust.  II.  Robert  J. 
Strutt  ( Froc .  Roy.  Soc.,  1906,  78,  A,  150 — 153.  Compare  this  vol., 
ii,  411). — It  has  been  shown  that  igneous  rocks  contain  on  an  average 
5  x  10~ 12  grams  of  radium  per  c.c.  The  author  has  now  carried  out  a 
series  of  experiments  with  typical  sedimentary  deposits,  including 
samples  of  chalk,  sandstone,  clay-slate,  &c.,  and  finds  0'25  -  5  8  x  10~12 
grams  of  radium  per  gram,  so  that  the  average  radium  content  of 
sedimentary  deposits  does  not  differ  appreciably  from  that  of  igneous 
rocks. 

A  deposit  from  the  Bath  springs  yielded  828  x  10_1Z  grams  of 
radium  per  gram,  and  was  thus  100  times  as  rich  as  any  rock;  a 
sample  of  sea-salt  contained  0-15xl0-12  grams,  and  a  sample  of 
Cambridge  tap- water  a  quantity  of  emanation  corresponding  with 
0  78  x  10-12  grams  of  radium  per  gram. 

Samples  of  rock-forming  minerals  from  various  parts  of  the  world  have 
been  examined.  Certain  accessory  minerals,  such  as  zircon  (75  -  865  x 
1 0 ~ 12  grams  per  gram),  sphene,  and  apatite  (11  -  30  x  10“12  grams  per 
gram),  are  rich  in  radium  ;  hornblende,  micas,  and  felspars  contain 
much  less,  whilst  in  a  specimen  of  quartz  none  could  be  detected.  As 
these  results  were  not  considered  conclusive,  owing  more  particularly 
to  want  of  knowledge  of  the  proportions  in  which  the  various  minerals 
occur,  a  specimen  of  Cornish  granite  was  separated  into  its  con¬ 
stituents  and  investigated.  The  light  portion  (quartz  and  felspar) 
contained  385  x  10~12  grams,  the  heavy  portion  5-29  x  10" 12  grams  of 
radium  per  gram,  so  that  the  latter,  although  only  constituting  about 
one-eighth  of  the  rock,  contained  considerably  more  than  half  the 
radium. 
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The  additional  data  now  available  show  no  cause  for  altering  the 
estimate  of  the  age  of  the  earth  previously  arrived  at  ( loc .  cit.). 

G.  S. 

The  Production  of  Helium  from  Radium.  Sir  William 
Crookes  ( Chem .  News ,  1906,  94,  144). — A  small  vacuum  tube  was 
made  with  platinum  electrodes,  the  ends  being  curled  into  loops  in 
which  were  fused  beads  of  radium  bromide.  After  exhaustion  a  1" 
spark  from  an  induction  coil  was  passed  through.  Much  carbon 
dioxide  was  evolved  and  the  tube  again  exhausted.  The  spark  was 
again  passed  and  more  carbon  dioxide  was  evolved  and  removed.  No 
helium  could  be  detected.  After  four  months  the  tube  was  again 
examined  and  the  helium  line  (5875’9)  was  plainly  visible.  The 
green  line  of  parhelium  was  also  seen,  but  it  was  too  faint  to  measure. 

L.  M.  J. 

Conductivity  of  Aqueous  Solutions  of  Radium  Bromide. 

Friedrich  Kohlrausch  and  Fritz  Henning  (Ann.  Physik,  [iv], 
20,  96 — 107.  Compare  Abstr.,  1904,  ii,  700). — The  authors  have 
determined  the  conductivities  of  solutions  of  radium  bromide  ranging 
in  strength  from  1/12000  to  1/20  equivalent.  The  temperature- 
coefficient  of  the  conductivity  is  normal  and  diminishes  as  the  concentra¬ 
tion  increases.  No  alteration  of  the  conductivity  with  time,  other 
than  might  be  due  to  a  slight  absorption  by  the  platinised  platinum 
electrode,  was  observed.  Platinum  electrodes  which  have  been  in 
contact  with  a  N/ 20  solution  of  radium  bromide  remain  strongly 
radioactive  after  some  years.  The  skin  is  very  sensitive  even  to  a 
0‘0001-normal  solution  of  the  salt. 

Taking  Bunge  and  Precht’s  value  for  the  atomic  weight  of  radium, 
namely,  258,  the  mobility  of  the  ions  of  radium  becomes  abnormally 
high,  and  in  dilute  solutions  radium  bromide  would  be  the  best  con¬ 
ducting  salt.  The  temperature-coefficient,  also  0’0237,  calculated 
from  this  high  value  for  the  atomic  weight,  would  fall  considerably 
outside  the  curve.  T.  H.  P. 

Action  of  Becquerel  Rays  on  Water.  Friedrich  Kohlrausch 
(Ann.  Physik ,  [iv],  20,87 — 95.  Compare  Abstr.,  1904,  ii,  692). — The 
change  in  conductivity  of  water  produced  by  the  passage  of  Becquerel 
rays  is  as  small  as  that  caused  by  ordinary  light  rays,  that  is,  it  is 
less  than  0-l  per  cent. 

The  water  used  by  the  author  had  a  conductivity  of  1  x  10 “6,  so 
that  it  conducted  thirty  times  as  well  as  pure  water.  Using  two 
similar  vessels  of  water,  one  subjected  to  the  action  of  Becquerel  rays 
and  the  other  not,  it  was  found  that  the  conductivity  increased  more 
rapidly  in  the  former  than  in  the  latter  ;  the  increase  diminished  with 
lapse  of  time.  The  absolute  increase  of  conductivity  was  but  minimal, 
and  can  be  explained  by  the  presence  of  1/800  mg.  of  salt,  which 
becomes  dissolved  in  the  25  c.c.  of  water  used  during  the  fourteen  days 
over  which  the  experiment  extended.  A  current  of  air,  passed  over  a 
radium-cell  and  then  through  the  water,  did  not  cause  an  increase  in 
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the  conductivity.  The  temperature-coefficient  of  the  water  subjected 
to  the  Becquerel  rays  is  normal  (0'0250  at  18°). 

The  probability  is  that  the  passage  of  the  rays  causes  a  slightly 
increased  quantity  of  the  glass  to  become  dissolved  in  the  water. 
The  formation  of  fresh  ions  in  the  water  is  unlikely.  T.  H.  P. 


Ionisation  Ranges  of  the  a-Rays  of  Actinium.  Oskar  Haiin 
( Phil.  Mag.,  1906,  [vi],  12,  244—254). — The  apparatus  used  and  the 
method  of  work  were  similar  to  those  employed  by  the  author  in  the 
case  of  thorium  (this  vol.,  ii,  416,  594),  and  by  Bragg  and  Kleeman  for 
radium  products  (Abstr.,  1905,  ii,  5).  The  ranges  of  the  a-particles 
for  the  various  radioactive  products  are  compared  in  the  adjoined 
table  : 


Product.  Range. 

Radioactinium...  4'8  cm. 

Actinium  X .  6 "55,, 

Emanation  . .  5‘8  ,, 

Actinium  B .  5  '5  , , 


Product.  Range. 

Radiothorium  ...  3-9  cm. 

Thorium  X  .  5-7  ,, 

Emanation  .  5 ’5  ,, 

Thorium  B  .  5'0  ,, 

Thorium  C  .  8-6  ,, 


Product.  Range. 

Radium  .  3 ‘50  cm, 

Emanation  ...  4‘33  ,, 

Radium  A  .  4 ’83  ,, 

Radium  C  .  7 '06  ,, 

Radium  F  .  3 '86  ,, 


It  is  shown  in  the  course  of  the  paper  that  the  ionisation  curves 
afford  a  good  criterion  for  the  determination  of  the  particular  a-ray 
products  which  are  present.  L.  M.  J. 


Origin  of  the  /1-Rays  emitted  by  Thorium  and  Actinium. 
Max  Levin  (Phil.  Mag.,  1906,  [vi],  12,  177 — 188). — Thorium  X  was 
separated  from  thorium  by  precipitation  by  ammonia  and  the  solution 
of  thorium  X  dried  on  a  platinum  dish  and  heated  in  the  blowpipe  to 
remove  the  active  deposit.  Both  a  and  (8  activity  were  measured 
when  cold.  The  /3  activity  was  only  3 ’5  per  cent,  of  the  maximum 
activity  attained  one  day  later  ;  the  a  activity  was  about  60  per  cent, 
of  its  maximum.  Both  decay  curves  are  very  similar,  decreasing 
exponentially  to  half  value  in  about  four  days.  If  the  rays  are 
emitted  equally  by  thorium  X,  emanation,  thorium  A,  and  thorium  B, 
then  the  initial  value  should  be  about  50  per  cent,  of  the  total.  The 
experiments  show  that,  allowing  for  the  decay  of  the  thorium  X,  this 
is  the  case  for  the  a-rays,  but  that  the  initial  percentage  of  /3  activity  is 
only  2-6  per  cent.,  so  that  the  transformation  of  thorium  X  into 
emanation  is  accompanied  only  by  emission  of  a-rays.  Similar  experi¬ 
ments  with  thorium  freed  from  thorium  X  and  the  later  products 
indicate  that  neither  thorium  nor  radiothorium  emits  /3-rays.  In  the 
case  of  actinium  X  from  which  the  active  deposit  had  been  removed,  the 
/3  activity  was  about  3  per  cent,  and  the  a  activity  about  two-thirds  of 
the  total  maximum.  Actinium  X,  therefore,  emits  no  /3-rays.  The 
author  considers  that  the  contrary  view  of  Godlewski  (Abstr.,  1905, 
ii,  497)  is  due  to  the  incomplete  removal  by  the  latter  of  the  active 
deposit.  Godlewski  also  found  that  actinium  freed  from  actinium  X 
showed  little  a  activity  whilst  the  author  could  not  reduce  this  a  activity 
below  about  28  per  cent.  The  cause  of  this  discrepancy  was  found  to 
be  due  to  the  substance  radioactinium  obtained  by  Hahn  during  the 
progress  of  the  experiments,  actinium  itself  being  rayless  (this  vol.,  ii, 
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323).  The  author  comments  on  the  fact  that,  in  the  case  of  radium, 
thorium,  and  actinium,  the  /3-ray  is  only  emitted  in  the  final  change, 
and  considers  that  this  is  probably  of  theoretical  importance. 

L.  M.  J. 

Mass  and  Velocity  of  the  a-Particles  expelled  from  Radium 
and  Actinium.  Ernest  Rutherford  (Phil.  Mag.,  1906,  [vi],  12, 
348 — 371). — The  author  has  previously  found  the  values  e/m  =  6  x  103, 
and  the  highest  velocity  of  the  a-particle  =  2'5  x  109  cm./sec.  Des 
Coudresfounde/m  =  6-3  x  1 03,  and  the  average  velocity  1 ‘65  x  109  cm./sec., 
whilst  Mackenzie  obtained  the  values  4'6  x  103  and  1‘37  x  109.  The 
question  is  'made  complex  by  the  fact  that  the  a- particles  come  from 
four  different  a-ray  products  with  different  ionisation  ranges  and 
different  projection  velocities.  In  the  present  investigation  homo¬ 
geneous  a-rays  were  employed  by  means  of  a  small  wire  made  active  by 
exposure  to  radium  emanation,  which,  after  fifteen  minutes,  emits  only 
radium  0  a-particles.  The  method  and  theory  of  the  experiments  are 
explained  and  the  results  and  calculations  recorded.  The  values  finally 
obtained  are  e/m  =  5‘07  x  103  and  v=  2’06  x  109,  these  results  being  con¬ 
sidered  accurate  to  about  2  per  cent.  Experiments  were  next  made  to 
test  whether  the  value  of  e/m  varies  with  the  passage  of  the  a-particle 
through  matter.  The  values  found  after  passage  through  mica  screens 
equivalent  to  3 -5  cm.  and  6 ‘5  cm.  of  air  were  5 -07  x  103and  4-8  x  103 
respectively,  and  hence  indicate  that  the  ratio  is  not  altered.  The 
a-particles  from  radium  A  were  obtained  by  the  use  of  a  number  of 
active  wires,  each  being  employed  for  only  a  short  period  after  its 
exposure  to  the  emanation.  The  values  obtained  were  5 ’6  x  103  and 
1’22  x  109,  but  the  experimental  errors  (greater  than  in  the  previous 
case)  tend  to  give  too  high  a  value  for  e/m,  and  the  author  hence  con¬ 
cludes  that  the  a-particles  from  radium  A  and  radium  C  have  the  same 
mass  and  differ  only  in  initial  velocity.  The  radium  F  a-particle  was 
obtained  by  the  use  of  a  bismuth  rod  coated  with  radiotellurium,  and 
values  ejm=  5 '3  x  103  and  'U=l,73xl09  were  obtained;  for  actinium, 
e/m  —  4-7  x  103  and  v  —  1  '21  x  109.  These  results  indicate  that  the  a-par¬ 
ticles  expelled  from  the  different  radio-elements  have  the  same  mass  in  all 
cases,  and  that  uranium,  radium,  actinium,  and  thorium  (see  succeeding 
abstract)  have  a  common  product  of  transformation.  The  value  obtained 
for  e/m  is  about  one-half  of  that  of  the  hydrogen  atom.  This  may  be 
explained  on  the  assumption  that  the  a-particle  is  (1)  a  molecule  of 
hydrogen  carrying  the  ionic  charge,  (2)  a  helium  atom  carrying  twice 
the  ionic  charge,  or  (3)  one-half  of  the  helium  atom  carrying  the  ionic 
charge.  Of  these,  (1)  is  evidently  improbable,  and  the  other  two 
hypotheses  are  briefly  discussed.  From  the  quantity  of  contained 
helium  the  age  of  two  radioactive  minerals  is  calculated,  being  in 
each  case  about  400  million  years.  The  energy  and  heating  effects  of 
the  a-particles  are  calculated,  the  results  being  in  good  accord  with 
observed  values.  L.  M.  J. 

Maas  of  the  a-Particles  from  Thorium.  Ernest  Rutherford 
and  Oskar  IIahn  (Phil.  Mag.,  1906,  [vi],  12,  371 — 378). — The 
apparatus  employed  was  that  used  by  Rutherford  in  similar  work  on 
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radium  (preceding  abstract).  The  values  obtained  were  ejm  =  5 ’6  x  103 
and  v=  i'98  x  109.  The  experimental  errors  tend  to  give  too  high  a 
value  for  e/m,  so  that  the  value  may  be  regarded  as  in  good  accord  with 
that  obtained  for  other  a-particles.  L.  M.  J. 

Recombination  of  Ions  made  by  a-,  /5-,  y-,  and  X-Rays.  R.  D. 
Kleeman  (Phil.  Mag.,  1906,  [vi],  12,  273 — 297). — The  current  through 
a  gas  ionised  by  a-rays  is  unsaturated  at  low  E.M.F.' s,  and  this  has 
been  ascribed  to  some  of  the  ions  being  only  partially  separated  from 
the  parent  molecule,  so  that  in  the  absence  of  a  strong  electric  field 
reunion  occurs.  This  is  termed  initial,  as  distinct  from  general,  recom¬ 
bination.  In  the  case  of  air  ionised  by  a-uranium  rays,  the  lack  of 
saturation  at  8  volts  per  cm.  was  22  per  cent.,  whereas  the  general 
recombination  was  only  1  /1400.  In  the  case  of  X-rays,  whether  primary 
or  secondary,  the  lack  of  saturation  is  small  and  initial  recombination  is 
almost  absent,  that  is,  the  negative  ion  is  separated  almost  completely 
from  the  parent  molecule.  Experiments  were  also  made  with  mixtures 
of  air  and  various  vapours,  chloroform,  carbon  tetrachloride,  &c.  In 
all  these  also,  the  lack  of  saturation  for  the  a-uranium  rays  was  great, 
but  was  small  for  the  X-rays.  These  results  probably  indicate  that  the 
velocity  of  the  electron  ejected  by  ionisation  by  the  a-particle  is  con¬ 
siderably  less  than  its  velocity  when  ejected  by  X-rays.  The  /5-  and 
y-rays  of  uranium  were  also  investigated,  and,  as  in  the  case  of  X-rays, 
the  initial  recombination  is  small.  For  a  mixture  of  a-  and  y-rays  the 
initial  recombination  was  found  to  be  that  due  to  the  separate  effects. 
As  the  initial  recombination  is  still  small  after  passage  of  the  /5-rays 
through  a  thickness  of  0'7  mm.  aluminium,  it  is  probable  that  the  rays 
suffer  but  little  decrease  of  velocity  by  the  passage.  Experiments  with 
a-polonium  rays  showed  that  the  lack  of  saturation  increased  with 
decrease  of  velocity  of  the  a-particle  ;  the  velocity  of  the  electron  there¬ 
fore  probably  decreases  with  that  of  the  a-particle.  L.  M.  J. 

Coefficient  of  Absorption  of  /5-Rays  from  Uranium.  J.  Arnold 
Crowther  (Phil.  Mag.,  1906,  [vi],  12,  379 — 392). — The  intensity  of 
radiation  of  initial  intensity  /0  after  passing  through  a  thickness  §  of 
material  is  given  by  the  equation  /  =  /0e-AS,  where  A  is  the  coefficient  of 
absorption.  If  the  absorption  is  due  to  the  collision  of  the  electron  with 
the  corpuscles  forming  the  atom,  and  if  the  number  of  corpuscles  in  the 
atom  is  proportional  to  the  atomic  weight,  then,  if  the  stopping  power 
of  the  corpuscle  is  the  same  for  all  substances,  it  follows  simply  that  the 
coefficient  of  absorption  should  be  proportional  to  the  density,  that 
A/p  =  constant.  The  author’s  experiments  were  made  to  determine 
whether  or  not  this  is  the  case.  He  finds  the  values  of  A/p  vary  from  4 '4 
to  10 '8  in  the  thirty-one  elements  examined,  and  that  if  the  values  of 
A/p  be  plotted  against  atomic  weights  a  periodic  curve  is  obtained  in 
which  elements  of  the  same  group  occur  in  similar  parts  of  the  curves. 
The  value  A/p  increases  with  atomic  weight  in  the  case  of  allied 
elements,  Allotropic  forms  of  the  same  element,  however,  give 
identical  values.  The  value  of  A/p  for  compounds  was  found  to  be  an 
additive  quantity,  so  that  the  absorptive  power  of  the  element  is  not 
altered  when  it  enters  into  combination.  L.  M.  J. 
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New  Methods  of  Separating  Uranium  X  from  Uranium. 

Richard  B.  Moore  and  Herman  Schlundt  {Phil.  Mag.,  1906,  [vi],  12, 
393 — 396). — If  uranium  nitrate  is  dissolved  in  acetone,  a  small  residue 
is  left  which  is  far  more  active  than  the  salt  in  the  filtrate.  If  moist 
ferric  hydroxide  is  then  stirred  into  the  filtrate,  the  uranium  nitrate 
is  practically  freed  from  uranium  X ;  the  ratio  of  the  amounts  of 
uranium  X  in  the  residue  and  in  the  ferric  hydroxide,  however,  varies 
with  the  sample  of  uranium  nitrate  used.  The  following  liquids  also 
may  be  used  in  place  of  acetone  :  methyl  acetate,  ethyl  acetate,  methyl, 
ethyl  and  amyl  alcohols,  and  ethyl  acetoacetate.  In  all  cases  the 
uranium  X  so  obtained  was  found  to  emit  a-  as  well  as  /3-rays. 

L.  M.  J. 

Production  of  Secondary  Raya  by  a-Rays  from  Polonium. 
W.  H.  Logeman  ( Proc .  Roy.  Soc.,  1906, 78,  A,  212 — 217). — Since  a-rays 
are  absorbed  by  a  solid,  according  to  the  same  law  as  by  a  gas,  it  is  to 
be  expected  that  the  atoms  of  a  solid  are  ionised  in  the  same  manner 
as  those  of  a  gas,  and  that  slowly  moving  negative  rays  will  be  emitted 
when  the  a- rays  enter  or  leave  a  solid.  Experiments  with  the  a-rays 
from  polonium  indicate  that  this  takes  place  when  the  rays  are  allowed 
to  fall  on  an  aluminium  or  copper  plate  in  a  tube  exhausted  to  a 
pressure  of  about  O'OOl  mm.  of  mercury.  The  source  of  the  a-rays 
was  a  copper  disc  covered  with  a  thin  layer  of  polonium  and  placed 
parallel  to  the  receiving  plate  at  a  distance  of  5  or  10  mm. 
Measurements  of  the  leakage  current  between  the  plates  were  made 
with  and  without  the  superposition  of  an  electrostatic  or  a  magnetic 
field.  When  unacted  on  by  electrostatic  or  magnetic  forces,  polonium 
gives  off  a  larger  amount  of  negative  than  of  positive  rays.  With  a 
gradually  increasing  electrostatic  field,  more  and  more  of  the  slowly 
moving  negative  (S)  rays  are  stopped,  and  the  charge  carried  by  the 
a-rays  becomes  increasingly  predominant.  A  difference  of  potential  of 
about  10  volts  between  the  plates  suffices  to  stop  completely  the  S  rays, 
and  the  same  effect  is  produced  by  a  magnetic  field  of  about  100  C.G.S. 
units. 

The  limiting  value  of  the  positive  current  from  the  polonium  plate 
when  the  3-rays  are  stopped  by  a  magnetic  field  is,  however,  only  about 
one-fifth  of  that  obtained  when  the  rays  are  stopped  by  an  electric 
field.  To  explain  this  fact,  the  author  supposes  that  when  the  differ¬ 
ence  of  potential  between  the  plates  is  greater  than  10  volts  (the 
polonium  plate  being  positively  charged),  the  current  consists  of  two 
parts  :  (1)  a  stream  of  a-particles  from  the  polonium  ;  (2)  a  stream  of 
negative  particles  from  the  bombarded  copper  or  aluminium  plate 
towards  the  polonium.  These  negative  particles,  as  well  as  the  S-rays 
emitted  by  the  polonium,  are  stopped  by  the  magnetic  field. 

H.  M.  D. 

Polonium  and  Radiotellurium.  Willy  Marckwald  {Chem. 
Gentr.,  1906,  ii,  412 — 413  ;  from  Physikal.  Zeit.,  1906,  7,  369 — 370. 
Compare  Abstr.,  1905,  ii,  623). — The  author  points  out  that  his  radio¬ 
tellurium  is  a  well-defined,  chemically  pure  substance,  and  that  it  is  one 
thousand  times  more  active  than  Madame  Curie’s  polonium,  which 
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has  been  shown  to  be  a  mixture.  He  nevertheless  advocates  the  use 
of  the  name  polonium  in  future  to  designate  his  radiotellurium. 

P.  H. 

Phenomena  Observed  in  Crookes’  Tabes.  N.  T.  Bacon  (Amer. 
J.  >Sci,  1906,  [iv],  22,  310 — 312). — The  phenomena  observed  in 
connection  with  the  discharge  in  Crookes’  tubes  are  discussed.  The 
gradual  attenuation  of  the  discharge,  which  is  attributed  to  absorption 
of  the  residual  gas,  is  supposed  to  be  due  to  the  imperfect  elasticity 
of  the  solid  state  of  aggregation.  The  emission  of  rays  is  supposed 
to  be  due  to  a  resolution  of  atoms  into  electrons  under  the  influence 
of  the  discharge.  H.  M.  D. 

Photoelectric  Behaviour  of  Anthracene.  Alfredo  Pochettino 
(Atti  R.  Accad.  Lined,  1906,  [v],  15,  ii,  171 — 179.  Compare  this  vol., 
ii,  417). — Measurements  are  described  of  the  photoelectric  activity  of 
anthracene  which  show  that  its  magnitude  is  nearly  the  same  as  that 
of  zinc.  The  decay  of  the  photoelectric  effect  with  time  is  probably 
not  due  to  the  conversion  of  anthracene  into  dianthracene  as  previously 
supposed  ( loc .  dt.),  because  of  the  slowness  of  the  latter  change  as 
compared  with  the  rate  of  decay  of  the  photoelectric  effect.  The 
decay  is  observed  only  with  the  thicker  films  of  anthracene  ;  with  a 
film  1/50  mm.  in  thickness  little  change  occurs  in  the  activity.  Curves 
are  given  showing  the  decay  of  the  photoelectric  effect  with  layers 
0-5  mm.,  1  mm.,  and  3  mm.  in  thickness.  The  decay  is  attributed  to 
the  high  dielectric  qualities  of  anthracene,  which,  after  ionising  the 
air  in  its  neighbourhood,  gets  superficially  covered  with  a  positive 
charge  which  prevents  the  current  indicating  the  photoelectric  effect 
from  passing.  This  view  is  supported  by  the  fact  that  the  “fatigued  ” 
anthracene  is  restored  in  a  few  minutes  to  its  original  activity  by 
subjecting  it  to  the  discharging  action  of  the  rays  emitted  by  radium. 

W.  A.  D. 

Theory  of  Electromotive  Force  in  Polyphase  and  Non- 
aqueous  One-phase  Systems.  Emil  Abel  (Zeit.  physikal.  Chem., 
1906,  56,  612 — 623). — A  theoretical  paper.  J.  0.  P. 

Ionic  Conductivities  at  25°.  Philip  Blackman  (Chem.  Nevis, 
1906,  94,  176.  Compare  this  vol.,  ii,  647). — The  author  has 
calculated  the  conductivity  of  a  number  of  ions  according  to  the 
method  described  by  him,  and  has  found  that  the  maximum  con¬ 
ductivity  is  attained  at  a  dilution  v  —  512.  P.  H. 

Conductivity  of  Concentrated  Aqueous  Solutions  of 
Electrolytes.  John  Gibson  (Proc.  Roy.  Soc.  Edin.,  1906,  26, 
234 — 237). — If  the  concentration  of  a  solution  is  expressed  in  gram- 
equivalents  per  unit  mass  instead  of  per  unit  volume,  K  being  the 
specific  conductivity  (ohm“1,  cm-1),  y  the  concentration  in  gram- 
equivalents  per  gram,  and  =  Kjy,  the  relationship  between 

and  y  can  be  very  closely  expressed  by  the  equation  A^  —  a  +  by 
over  very  considerable  ranges  of  concentration.  For  solutions  of 
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strong  acids,  bases,  and  salts,  the  range  of  validity  extends  from  about 
0  5  to  about  7'0  gram-equivalents  per  kilogram.  Within  these  limits 
the  connection  between  k  and  y  may  be  written  k  =  ay  +  6y2,  which  is 
the  equation  of  a  parabola  with  a  maximum  value  of  k  corresponding 
to  y  =  —a/2 h.  At  still  higher  concentrations  the  relation  between 
A ^  and  y  ceases  to  be  linear.  If,  however,  the  electrolyte  is  sufficiently 
soluble  to  give  a  solution  of  maximum  specific  conductivity,  the 
maximum  always  falls  within  the  range  of  concentration  for  which  the 
linear  relationship  holds.  The  adoption  of  the  unit  of  mass  instead 
of  the  unit  of  volume  does  not  in  any  way  affect  the  numerical  state¬ 
ment  of  the  regularities  established  in  the  case  of  dilute  solutions. 

H.  M.  1). 

Experiment  to  Demonstrate  the  Non- validity  of  the  Tension 
Law  for  Electrolytes.  Friedrich  Dolezalek  and  Friedrich 
KrOger  ( Zeit .  Elektrochem.,  1906,  12,  669 — 670). — Into  a  ring-shaped 
glass  vessel,  solutions  of  sulphuric  acid  (35  per  cent.),  sodium  acetate 
(30  per  cent.),  and  lithium  chloride  (20  per  cent.)  are  placed  so  that 
they  do  not  mix.  The  combination  gives  an  E.M.F.  of  about  0'065 
volt,  and  produces  a  current  flowing  round  the  ring.  The  existence 
of  the  current  is  shown  by  the  deflection  of  an  astatic  combination  of 
magnets  suspended  at  the  centre  of  the  ring.  T.  E. 

Theory  of  Amphoteric  Electrolytes.  James  Walker  (Zeit. 
physikal.  Chern.,  1906,  56,  575 — 576.  Compare  Abstr.,  1904,  ii,  309  ; 
1905,  ii,  138). — A  criticism  of  Lunden’s  recent  paper  (this  vol.,  ii,  265). 

J.  C.  P. 

Electrolytic-Gas  Voltameters  with  Nickel  Electrodes  and 
the  Formation  of  Nickel  Peroxide.  Hans  Riesenfeld  (Zeit. 
Elektrochem .,  1906,  12,  621 — 623). — Voltameters  were  set  up  with 
nickel  electrodes  in  pure  sodium  hydroxide  solution  (15  per  cent.). 
These  were  compared  with  voltameters  with  platinum  electrodes  and 
also  with  silver  and  copper  voltameters.  In  all  cases  the  nickel 
electrodes  gave  too  little  gas.  The  reason  was  discovered  in  the 
formation  of  nickel  peroxide  on  the  anode,  owing  to  dissolution  of 
nickel  hydroxide  in  the  solution  of  sodium  hydroxide  and  its 
subsequent  oxidation  at  the  anode.  T.  E. 

Electrochemistry  of  the  Iodine-Oxygen  Compounds.  Erich 
Brunner  (Zeit.  physikal.  Chem.,  1906,  56,  321 — 347). — The  solutions 
examined  were  placed  in  a  coll  between  two  platinum  electrodes  and 
were  kept  stirred.  The  smaller  of  the  two  electrodes  was 
taken  as  an  “  observation  electrode,”  and  while  a  measured  current 
was  passing  through  the  cell  the  polarisation  E.M.F.  at  the 
“observation  electrode”  was  determined  with  the  aid  of  an  auxiliary 
electrode.  In  the  curves  obtained  by  plotting  the  current  against  the 
polarisation  E.M.F.  there  are  frequently  portions  which  are  nearly 
horizontal,  that  is,  there  are  short  ranges  of  the  polarisation  E.M.F. 
for  which  the  current  is  almost  constant.  The  currents  for  such 
E.M.F.  ranges  are  called  by  the  author  “limit”  currents  (“  Grenz- 
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strome  ”),  and  from  these  the  corresponding  process  taking  place  at 
the  electrode  may  be  deduced. 

When  the  solution  examined  is  an  acidified  solution  of  iodine  in 
potassium  iodide,  so  dilute  that  no  solid  iodine  separates  at  the  anode, 
two  anodic  limit  currents  are  observed  ;  the  first  corresponds  with  the 
removal  of  iodide  and  oxidation  to  iodine ;  the  second  with  the 
removal  of  iodide  and  iodine  and  oxidation  to  hypoiodous  acid.  In 
alkaline  iodine  solution  two  cathodic  limit  currents  are  observed  ;  the 
first  corresponds  with  removal  of  hypoiodite  and  reduction’  to  iodide, 
the  second  with  removal  of  iodate  and  reduction  to  iodide.  The 
special  form  of  the  current  E.M.F.  curve  in  this  case  indicates  that 
iodate  is  primarily  reduced  to  iodite.  In  alkaline  iodine  solution  one 
anodic  limit  current  is  observed,  corresponding  with  the  removal  of 
iodide  and  oxidation  to  hypoiodite. 

The  limit  current  of  the  hypoiodite  reduction  has  been  studied  with 
the  view  of  throwing  light  on  the  kinetics  of  the  chemical  change 
hypoiodite  — >  iodate.  The  bimolecular  character  of  this  change  is 
confirmed,  and  it  appears  very  probable  that  iodous  acid  is  involved 
as  an  intermediate  product.  The  reaction  in  question  is  accelerated 
by  platinum.  J.  C.  P. 

Anodic  Oxide  Formation  and  Passivity.  Erich  Muller 
and  Fritz  Spitzer  (Zeit.  anorg.  Chern.,  1906,  50,  321 — 354.  Compare 
this  voh,  ii,  158;  Coehn  and  Osaka,  Abstr.,  1903,  ii,  261). — A  con¬ 
siderable  part  of  the  paper  is  devoted  to  the  classification  of  different 
cases  of  anodic  oxide  formation  on  the  basis  of  Hernst’s  theory  of 
E.M.F.  The  first  large  group  includes  instances  of  oxide  formation 
with  simultaneous  change  of  valency,  the  cases  ( a )  where  the  metal  of 
the  anode  itself  is  dissolved,  and  (6)  where  the  metallic  ions  in  the 
solution  take  up  extra  charges,  being  distinguished.  The  other  main 
group  comprises  cases  of  oxide  formation  without  change  of  valency, 
and  includes  (a)  the  formation  of  simple  from  complex  ions  by  the 
oxidation  of  one  of  the  components  of  the  latter,  ( b )  the  formation  of 
simple  ions  from  complex  anions  containing  oxygen  by  increasing  the 
hydrogen  ion  concentration  at  the  anode. 

The  deposition  on  the  platinum  anode  of  the  oxides  of  copper,  silver, 
cobalt,  nickel,  iron,  and  aluminium  by  electrolysis  of  solutions  con¬ 
taining  complex  ions  in  which  the  respective  metals  are  present  is 
described.  In  the  case  of  copper,  the  complex  ammonium  salt  was 
employed,  and,  owing  to  oxidation  of  the  ammonia,  the  metal  was 
deposited  as  hydrated  cupric  oxide.  It  was  observed,  however,  that  the 
proportion  of  water  in  the  hydrated  oxide  was  much  less  than  that 
required  for  the  formation  of  the  normal  hydroxide,  and  as  in  another 
experiment  the  green  precipitated  hydroxide,  suspended  in  sodium 
hydroxide,  was  deposited  on  the  anode  during  electrolysis  as  a  black 
oxide  containing  very  little  water,  it  is  considered  that  the  current 
exerts  a  dehydrating  effect  by  endosmotic  action. 

Iron,  cobalt,  and  nickel  can  be  made  passive  in  various  ways,  and 
it  has  been  suggested  that  this  behaviour,  as  shown  by  the  fact  that 
on  anodic  polarisation  in  alkalis  oxygen  is  evolved  by  small  currents, 
as  in  the  case  of  platinum,  is  due  to  the  formation  of  a  surface  film  of 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


725 


oxide.  With  t.ho  object  of  testing  this  theory,  platinum  anodes  have 
been  coated  with  the  finely-divided  metals  and  with  the  oxides  as 
described  above,  and  it  was  found  that  the  potential  at  which  oxygen 
is  evolved  is  exactly  the  same  for  the  metal  as  for  the  oxide  and  much 
lower  than  for  platinum  itself,  so  that  the  anodic  behaviour  of  the 
metals  seems  to  be  determined  by  a  coating  of  oxide.  The  authors 
regard  these  results  as  strongly  supporting  the  view  that  the  passivity 
of  the  three  metals  in  question,  at  least  for  anodic  polarisation  in 
alkali,  is  due  to  the  presence  of  a  surface  film  of  oxide.  G.  S. 

Ferromanganese  Anodes  in  Solutions  of  Sodium  Hydr¬ 
oxide.  George  It.  White  ( J .  Physical  Chem.,  1906,  10,  502 — 513). 
— When  a  current  is  passed  with  a  ferromanganese  anode  through  a 
solution  of  sodium  hydroxide  at  the  ordinary  temperature,  sodium  per¬ 
manganate  is  produced  directly  at  the  anode,  irrespective  of  the  con¬ 
centration  of  the  alkali  or  strength  of  current  ;  any  reduction  to 
manganate  occurring  at  this  temperature  is  caused  by  organic  impurity 
present  in  the  solution.  At  95°,  however,  the  solution  of  permanganate 
is  reduced  to  manganate  by  the  hydrogen  at  the  cathode ;  this  is 
proved  by  surrounding  the  platinum  cathode  with  a  porous  cell  con¬ 
taining  permanganate  solution,  using  the  ferromanganese  anode  in  the 
solution  of  alkali  hydroxide.  An  alkaline  solution  of  permanganate 
does  not  undergo  change  at  95° ;  oxygen  is  not  evolved  as  has  been 
sometimes  stated. 

The  formation  of  permanganate  from  a  ferromanganese  anode  takes 
place  even  with  very  minute  currents  ;  it  cannot  owe  its  origin  to  the 
action  of  manganese  on  the  alkali,  because  such  action  gives  rise  with 
a  low  current  density  only  to  manganous  hydroxide. 

Manganous  hydroxide  in  presence  of  alkali  can  be  oxidised  electro- 
lytically  to  manganese  dioxide,  but  not  to  permanganate. 

W.  A.  D. 

Electrical  Phenomena  accompanying  the  Decomposition  of 
Ammonium.  I  and  II.  Alfred  Coehn  {Chem.  Centr.,  1906, 
ii,  409 — 410  ;  from  Nachr.  K.  Ges.  1 Viss.  Gottingen,  1906,  100 — 105, 
106 — 109). — The  assumption  that  the  decomposition  of  metallic 
ammonium  into  non-metallic  ammonia  and  hydrogen  would  be  accom¬ 
panied  by  radioactive  phenomena  was  verified  by  presenting  decom¬ 
posing  ammonium  amalgam  to  an  electroscope,  when  it  was  found  that 
a  visible  deflection  was  produced  with  only  0’00004  gram  of  ammonium. 
The  experiments  were  repeated  with  variations  in  the  sensitiveness  of 
the  electrometer.  The  ammonium  was  shown  to  set  free  positive 
particles  in  decomposing.  This  evolution  of  positive  particles  is 
increased  by  giving  the  amalgam  a  positive  charge,  but  is  diminished 
by  a  negative  charge.  P.  H. 

The  Electrocapillary  Function.  III.  Leon  G.  Gouy  {Ann. 
Chim.  Phys.,  1906,  [viii],  9,  75 — 139). — A  resumed  work  already 
published  (compare  Abstr.,  1901,  ii,  435,  592  ;  1902,  ii,  194,  487; 
Gompt.  rend.,  1903,  130,  653).  M.  A.  W. 
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Determination  of  Melting  Points  by  Optical  Methods. 

Cornelio  Doelter  (Zeit.  Elektrochem .,  1906,  12,  617 — 621). — Many 
silicates  fuse  so  slowly  that  their  melting  points  are  not  marked  by 
any  retardation  of  the  rise  of  temperature.  In  such  cases  the 
powdered  substance  is  placed  on  a  small  plate  of  quartz  heated  in  an 
electric  resistance  furnace  and  the  powder  observed  by  a  microscope 
while  the  temperature  is  slowly  raised.  The  beginning  of  fusion  is 
marked  by  a  rounding  of  the  sharp  edges,  the  angular  particles  finally 
being  changed  into  vitreous  drops.  The  powder  may  also  be  photo¬ 
graphed  at  different  temperatures.  There  is  usually  a  considerable 
interval  of  temperature  between  the  beginning  and  the  end  of  the 
fusion.  The  following  natural  minerals  were,  examined  :  albite, 
NaAlSi308,  1130°  to  1215°;  oligoclase,  2NaAlSi30s,CaAl2Si208,  1160° 
to  1240°;  labradorite,  3NaAlSi3O8,40aAl2Si2Os,  1185°  to  1275°; 
anorthite,  CaAl2Si208,  1255°  to  1340°.  An  artificial  labradorite, 
2CaAlSi208,NaAl.2Si308,  melted  between  1190°  and  1240°,  and  artificial 
anorthite,  CaAlSi208,  between  1275°  and  1345°  to  1350°.  T.  E. 

Temperature  of  Non-luminous  Flames  Coloured  by  Metallic 
Salts.  F.  Kurlbaum  and  Gunther  Schulze  ( Chem .  Centr.,  1906,  ii, 
486  ;  from  Ber.  Deut.  physikal.  Ges.,  1906,  4,  239 — 247). — The  author 
has  measured  the  temperatures  of  various  non-luminous  flames  on 
introducing  metallic  salts  into  them,  and  has  obtained  the  following 
results:  spirit  flame,  1409°  (Na2C03) — 1476°  (T1C1) ;  Bunsen  flame, 
1660°  (Na2C03) — 1812°  (RbCl) ;  hydrogen  flame,  1844°  (LiCl)— 1954° 
(KC1).  The  temperature  is  increased  by  the  introduction  of  a  second 
salt,  the  increase  being  greater  in  proportion  to  the  difference  in  wave¬ 
lengths.  The  salts  which  relatively  produce  the  greatest  increase  of 
temperature  are  those  which  are  most  highly  ionised.  P.  H. 


New  Method  for  the  Standardisation  of  Thermometers 
below  0°.  Theodore  W.  Hichards  and  Frederick  G.  Jackson  (Zeit. 
physikal.  Chem.,  1906,  56,  362 — 365.  Compare  Richards,  Abstr.,  1903, 
ii,  354). — When  a  thermometer  of  known  accuracy  has  been  used  to 
determine  the  freezing  point  of  hydrochloric  acid  solutions  of  different 
strengths  under  standard  conditions,  then  the  depression-concentration 
curve  obtained  may  serve  as  a  means  of  standardising  any  other 
thermometer  below  0°.  The  freezing  point  of  a  hydrochloric  acid 
solution  is  determined  with  this  second  thermometer  under  the  same 
standard  conditions,  and  the  acid  solution  is  analysed.  From  the 
normal  curve  already  obtained,  the  true  freezing  point  of  the  solution 
may  be  read  off,  and  the  correction  to  be  applied  to  the  thermometer 
is  thus  ascertained.  The  following  table  gives  the  relationship  found 
by  the  author  between  the  strength  of  the  hydrochloric  acid  solutions 
and  the  freezing  point  depression  : 


Depression  of 
the  freezing  point. 
0-5° 

1-0 

1- 5 

2- 0 


Strength  of 
solution. 
0T39  normal 
0-277  ,, 

0-409  ,, 

0-538  ,, 


Depression  of 
the  freezing  point. 
2  5° 

3-0 

3- 5 

4- 0 


Strength  of 
solution. 

0'663  normal 
0-773  ,, 

0-886  ,, 

0-997  ,, 

J.  C.  P. 
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Transition  Temperature  of  Sodium  Bromide.  A  New  Fixed 
Point  in  Thermometry.  Theodore  W .  Richards  and  Roger  0. 
Wells  (Zeit.  physikal.  Chem.,  1906,  56,  348 — 361.  Compare  Richards 
and  Churchill,  Abstr.,  1898,  ii,  555  ;  1899,  ii,  354). — For  the 
purposes  of  this  research  it  was  found  impossible  to  purify  sodium 
bromide  satisfactorily  by  mere  recrystallisation,  and  recourse  was  had 
to  the  preparation  of  hydrobromic  acid  from  carefully  purified 
bromine  and  subsequent  neutralisation  with  pure  sodium  carbonate. 
The  salt  so  obtained  gave  on  analysis  a  weight  of  silver  bromide  which 
involves  23  008  as  the  atomic  weight  of  sodium,  if  107*93  and  79*955 
are  assumed  as  the  atomic  weights  of  silver  and  bromine  respectively. 

The  transition  temperature  of  the  purest  sodium  bromide  was 
determined  with  the  usual  precautions,  and  found  to  be  50*674°  on 
the  hydrogen  scale.  This  transition  point  is  very  suitable  for  the 
standardisation  of  thermometers,  although  perhaps  less  accessible  than 
the  transition  temperature  of  sodium  sulphate,  on  account  of  the 
greater  difficulty  of  procuring  really  pure  sodium  bromide.  J.  C.  P. 

Apparatus  for  Lecture  Demonstration  in  Physical 
Chemistry.  Iwan  Schroder  (Chem.  Centr.,  1906,  ii,  391;  from  Zeit. 
chem.  Apparatenkunde,  1906,  1,  427 — 430). — A  thermoscope  for 
demonstrating  the  thermal  effects  of  solution,  and  a  differential  gas 
thermometer  for  showing  the  abnormal  expansion  of  dissociating 
gases.  P.  H. 

Calculation  of  Chemical  Equilibria  from  Thermal  Measure¬ 
ments.  Walther  Nernst  (Chem.  Centr.,  1906,  ii,  397 — 400;  from 
Nachr.  K.  Ges.  IFiss.  Gottingen ,  1906,  1 — 40). — A  mathematical  inves¬ 
tigation  of  the  relations  between  heat  and  chemical  affinity.  P.  H. 

A  Thermochemical  Relationship  enunciated  by  Julius 
Thomson.  Emil  Bose  (Chem.  Centr.,  1906,  ii,  595  ;  from  Physikal. 
Zeit.,  7,  503 — 505). — Measurements  of  the  heat  change  on  mixing  water 
with  the  various  fatty  alcohols  show  that  this  is  not  equal  to  zero  at 
the  boiling  points  of  the  alcohol-water  mixtures,  as  has  been  stated  to 
be  the  case  by  J.  Thomson.  The  relationship  holds  approximately  in 
the  case  of  ethyl  alcohol,  but  there  are  considerable  deviations  with 
methyl  and  propyl  alcohols.  H.  M.  D. 

Comparisons  between  the  Alkali  and  Alkaline  Earth  Oxides. 
Robert  de  Forcrand  (Ann.  Chim.  Phys.,  1906,  [viii],  9,  139 — 144). — 
Certain  thermo-chemical  values  of  the  alkaline  and  alkaline  earth  metals 
are  tabulated  in  the  original  (compare  this  vol.,  ii,  445),  and  curves  are 
also  given  in  which  these  values  as  ordinates  are  plotted  against  the 
equivalents  of  the  metals  as  abscissae.  In  respect  of  all  the  thermo¬ 
chemical  properties  examined,  lithium  behaves  as  if  it  were  an  alkaline 
earth  metal.  M.  A.  W. 

Studies  in  Vapour  Composition.  IV.  Hector  R.  Carveth  and 
J.  P.  Magnusson  (J.  Physical  Chem.,  1906,  10,  445 — 454). — The 
development  is  traced  of  the  various  forms  of  apparatus  used  in  the 
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determination  of  molecular  weight  by  the  obullioscopic  method ;  the 
principal  features  of  the  more  recent  forms,  involving  vapour  heating, 
are  discussed,  and  a  modified  form  is  described  for  which  the  advan¬ 
tages  claimed  are  :  (1)  that  it  is  compact  and  easily  manipulated;  (2) 
that  parts  liable  to  break  are  easily  replaceable.  The  special  features 
of  the  new  form  are  a  reflux  condenser  provided  with  a  mercury  trap 
and  a  separate  boiling  vessel.  W.  A.  D. 

Surface  Tension  of  Aqueous  Solutions.  Geza  ZempiJn  {Ann. 
Physik,  1906,  [iv],  20,  783 — 797). — It  was  shown  by  Ramsay  and 
Shields  that  the  temperature-coefficient  of  the  molecular  surface 
energy  of  liquids  is  constant,  the  value  being  about  2T.  In  the  case 
of  water,  the  value  of  the  constant  indicates  association.  The  author 
has  investigated  the  value  in  the  case  of  aqueous  solutions,  taking  as 
the  molecular  weight  the  value  (/q  +  cp.2)/{  1  +c(l  +  d)),  where  is  the 
molecular  weight'  of  water  at  the  same  temperature  as  determined 
from  the  surface  tension,  p,2  the  molecular  weight  of  the  solute,  c  the 
ratio  of  the  concentrations  of  solute  and  water,  and  d  the  degree  of 
dissociation.  Experiments  were  made  with  solutions  of  silver  nitrate, 
carbamide,  and  sodium  chloride  at  various  concentrations  and  tempera¬ 
tures,  and  the  value  of  the  constant  is  found  to  vary  only  between 
2*05  and  2-31  throughout  the  whole  range,  indicating  that  the  water 
has  the  same  degree  of  association  in  its  solutions  as  when  pure.  The 
constancy  was  better  when  the  dissociation  was  allowed  for  than  when 
it  was  neglected.  L.  M.  J. 

Coefficient  of  Internal  Friction  of  Mixtures  of  Argon  and 
Helium.  Paul  Tanzler  ( Chem .  Centr.,  1906,  ii,  487 ;  from  Ber. 
Deut.  physikal.  Ges.,  1906,  4,  222 — 235). — The  measurements  were 
made  with  the  object  of  testing  the  formulse  proposed  by  Puluj, 
Sutherland,  and  Thiesen.  Sutherland’s  formula  for  the  connection 
between  temperature  and  internal  friction  is  trustworthy,  whereas 
Puluj’s  formula  is  only  approximately  correct ;  Thiesen’s  theory  was 
also  confirmed.  The  following  numerical  values  were  obtained  for  the 
coefficients  of  internal  friction  at  three  temperatures.  For  argon,  -q  — 
2200  xl0~7  at  12°,  2746  x  10~7  at  99*6°,  and  3231  x  10~7  at  183°; 
and  for  helium,  rj  =1969  x  10~7  at  15*3°,  2348  xlO-7  at  99 ‘6°,  and 
2699  x  10  ~ 7  at  184*6°.  The  addition  of  helium  raises  the  coefficient  for 
argon.  P.  H. 

Friction  of  Gaseous  Mixtures.  Max  Thiesen  {Chem.  Centr., 
1906,  ii,  487  ;  from  Ber.  Deut.  physikal.  Ges.,  1906,  4,  236 — 238). — 
It  is  pointed  out  that  by  means  of  the  author’s  theory  it  is  possible 
to  calculate  the  coefficient  of  friction  of  any  mixture  of  two  gases  for 
any  temperature  with  the  aid  of  eight,  or  possibly  even  fewer,  con¬ 
stants.  P.  H. 

Dissociation  of  Water  Vapour.  I.  H.  von  Wartenberg  {Zeit. 
physikal.  Chem.,  1906,  56,  513 — 533). — In  measuring  the  dissociation 
of  water  vapour  at  high  temperatures,  two  methods  were  used.  In  the 
first  method,  water  vapour,  either  pure  or  mixed  with  small  quantities 
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of  electrolytic  gas,  was  passed  through  a  strongly  heated  vessel  and 
the  issuing  gas  was  analysed.  From  the  results  of  this  analysis  and 
the  rate  of  passage  of  the  water  vapour,  the  equilibrium  prevailing 
in  the  heated  vessel  could  be  ascertained.  The  vessel  in  question  was 
constructed  finally  of  porcelain,  after  silver,  platinum,  and  quartz  had 
been  found  unsuitable.  Experiments  of  a  preliminary  nature  were 
made  by  this  method,  and  the  percentage  dissociation  about  1130°  was 
found  to  be  nearly  0‘007.  These  preliminary  results  indicate  that  the 
combination  of  hydrogen  and  oxygen  about  1100°  is  a  termolecular 
reaction,  and  experiments  of  a  similar  kind  lead  to  the  same  conclusion 
in  regard  to  the  combination  of  carbon  monoxide  and  oxygen  at 
1200—1300°. 

The  second  method  was  essentially  that  used  by  Lowenstein  (this 
vol.,  ii,  272),  the  temperature  in  the  oven  being  determined  by  an 
optical  method.  The  tube  connected  with  the  manometer  (see  loc.  cit.) 
was  constructed  of  iridium  instead  of  platinum,  and  this  allowed 
experiments  to  be  carried  out  at  higher  temperatures,  with  the  follow¬ 
ing  results:  1882°,  P18  per  cent,  dissociation;  1984°,  P77  per  cent, 
dissociation.  J.  0.  P. 

Dissociation  of  Water  Vapour.  II.  Waltiier  Nernst  and 
H.  von  Wartenberq  (Zeit.  physilcal.  Chem.,  1906,  56,  534 — 547. 
Compare  preceding  abstract). — In  these  more  accurate  experiments 
the  authors  passed  a  current  of  water  vapour  mixed  with  small 
quantities  of  electrolytic  gas  through  a  porcelain  vessel  shaped  like  a 
pipette.  Of  the  two  tubes  attached  to  the  bulb  of  this  vessel,  one 
was  0-5  mm.  in  diameter,  the  other  was  6  mm.  in  diameter.  Through 
the  former  the  vapour  from  the  vessel  passed  into  a  eudiometer  tube 
filled  with  mercury  ;  through  the  latter,  a  thermocouple  was  inserted 
into  the  bulb.  The  vessel  was  surrounded  by  a  platinum  tube,  raised 
electrically  to  a  high  temperature,  and  this  tube  in  its  turn  was 
embedded  in  magnesia. 

The  following  values  were  obtained  for  the  percentage  dissociation 
at  the  temperatures  given:  1124°,  0'0078  per  cent.  ;  1207°,  0’0189 
per  cent. ;  1288°,  about  0'034  per  cent.  The  experimental  values  are 
reproduced  very  satisfactorily  by  the  formula :  log2cc3/P(2  + 
O'O  la:)(l  — O’ 0 Ice)2  =  1 1-46 — 25030/ T+  2 ’38  log  T/1000  -  l-38.10-4(^  — 
1000)  —  0-685T0_7(2'2  -  10002),  where  x  is  the  percentage  dissociation, 
P  is  the  pressure  of  the  gas  mixture,  and  T  is  absolute  temperature. 

The  paper  contains  also  a  calculation  of  the  E.M.F.  of  the  hydrogen- 
oxygen  gas  cell;  it  is  found  that  e=  1'232  -  0’00085(£  -  17),  a  value 
which  is  probably  correct  to  within  a  few  millivolts  (compare  Preuner, 
Abstr.,  1903,  ii,  51).  J.  C.  P. 

General  Method  of  Calculation  in  Kinetics  :  The  Method  of 
Areas.  A  Method  of  Approximate  Effective  Averages.  Ralph  E. 
de  Lury  (J.  Physical  Chem.,  1906,  10,  423 — 444). — The  author  con¬ 
siders  the  methods  hitherto  available  for  the  integration  of  differ¬ 
ential  equations  of  the  general  type  dxjdt  =  K(A  -  x)\B  -  x)m(C  -  x)n, 
and  suggests  a  new  and  simplified  method  of  treatment.  The 
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equation  is  used  in  the  form  x  =  K J  F(x).dt,  or,  in  the  case  of  reverse 

•  fx  fx 

or  successive  reactions,  in  the  form  x  =  Fr  A,  (x).dt  ±  K2. 1  F2(x).dt. 

Jo  Jo 

The  function  F(x)  is  plotted  against  t,  and  the  areas  /  F(x).dt  are 

Jo 

measured  by  means  of  a  planimeter ;  the  values  of  K  are  calculated 
from  the  values  of  x  and  the  correctness  of  the  assumed  function  F(x) 
tested.  Alternative  approximate  methods  of  treatment  are  also  given, 
and  a  comparison  is  made  of  the  results  of  the  different  methods 
by  applying  them  to  a  number  of  cases  in  which  measurements  have 
been  made.  W.  A.  D. 


Law  of  Distribution  in  the  Case  in  which  One  of  the  Phases 
possesses  Mechanical  Rigidity :  Adsorption  and  Occlusion. 

Morris  W.  Travers (Proc.  Roy.  Soc.,  1906,  78,  A,  9 — 22). — The  author 
has  investigated  the  occlusion  of  hydrogen  and  carbon  dioxide  by 
carbon  and  determined  the  pressure  of  the  gas  and  its  concentration 
in  the  solid  at  various  temperatures  between  100°  and  -  78°  in  the  case  of 
carbon  dioxide,  and  at -190°  in  the  case  of  hydrogen.  The  results 
show  that  the  pressure  concentration  curves  may  be  represented  by  the 
formula  nJpjx  —  constant,  the  value  of  x  increasing  as  the  temperature 
falls.  Thus,  in  the  case  of  carbon  dioxide,  n  =  2  at  100°,  and  =3  at 
0°.  At  ~78°,  fair  approximation  to  \Jpjx  —  const,  is  obtained.  For 
hydrogen,  at  -190°,  the  value  of  n  is  approximately  3.  The  curves  are 
similar  in  form  to  those  obtained  by  Hoitsema  for  the  occlusion  of 
hydrogen  by  palladium  (Abstr.,  1895,  ii,  388),  his  isothermal  at  0°  being 
almost  identical  with  that  for  carbon  dioxide  and  carbon  at  -78°.  The 
author  does  not  consider  the  suggestion  of  Hoitsema,  that  the  hydro¬ 
gen  is  dissociated  into  single  atoms,  to  be  probable.  The  results  ai’e 
also  analogous  with  those  obtained  by  Schmidt  (Abstr.,  1895,  ii,  39) 
for  the  partition  coefficient  between  charcoal  and  various  solutions.  As 
the  author’s  results  indicate  an  increase  in  the  value  of  n,  with  increas¬ 
ing  complexity  of  the  gas,  the  complete  removal  of  dyes,  &c.,  from 
solution  by  charcoal  is  not  surprising.  L.  M.  J. 

Influence  of  Strong  Electrolytes  on  Partition  Phenomena. 
Harry  M.  Dawson  (Zeit.  physilcal.  Chem.,  1906,  56,  605 — 611). — In 
connexion  with  recent  papers  by  Levin  (this  vol.,  ii,  527)  and  others, 
the  author  points  out  that  earlier  work  by  himself  and  McCrae  (Trans., 
1901,  79,  493)  bears  on  the  same  subject.  From  this  earlier  work,  and 
from  experiments  made  by  the  author  on  the  partition  of  iodine 
between  water  (or  salt  solutions)  and  carbon  disulphide,  it  appears  that 
the  order  of  the  anions,  arranged  according  to  the  increasing  magni¬ 
tude  of  their  influence  in  diminishing  the  solubility  of  ammonia  and 
iodine  in  water,  is  :  iodide,  bromide,  nitrate,  chloride,  oxalate,  sulphate. 
The  order  is  the  same  for  ammonia  and  iodine,  and,  on  the  whole, 
parallel  to  that  deduced  from  experimental  work  with  other  sub¬ 
stances.  J.  C.  P. 
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Limited  Miscibility  of  Liquids.  The  System  Diphenylamine 
and  Carbon  Dioxide.  Ernst  H.  Buchner  {Ze.it.  physikal.  Chem., 
1906,  66,  257 — 318). — The  author  discusses  the  nature  of  the 
equilibrium  liquid-vapour  for  a  system  of  two  partially  miscible 
liquids,  and  the  manner  in  which  this  equilibrium  is  affected  by  altera¬ 
tions  of  pressure,  temperature,  and  concentration.  In  regard  to  the 
influence  of  temperature,  three  cases  are  distinguished  :  (1)  the  misci¬ 
bility  increases  with  falling  temperature  ;  (2)  the  miscibility  increases 
with  rising  temperature  and  the  two  liquid  phases  become  identical  ; 
(3)  the  miscibility  increases  with  rising  temperature,  and  one  of  the 
liquid  phases  becomes  identical  with  the  vapour. 

The  author  discusses  further  the  character  of  the  equilibrium  to  be 
expected  when  the  system  comprises  also  one  of  the  components  as  a 
solid  phase.  An  example  of  one  type  is  found  in  the  system  diphenyl¬ 
amine  +  carbon  dioxide,  for  which  some  of  the  equilibrium  curves 
have  been  experimentally  traced.  In  this  case  the  miscibility 
diminishes  as  the  temperature  rises.  J.  C.  P. 

A  Specially  Simple  Case  of  Intermediate  Reactions.  Emil 
Abel  ( Zeit .  physikal.  Chem.,  1906,  56,  558 — 564).— When  a  reaction 
is  studied  which  may  take  place  in  n  stages  (for  example,  the  hydro¬ 
lysis  of  a  compound  containing  n  groups  capable  of  hydrolysis)  the  con¬ 
stancy  of  the  expression  l/t.\oga/{a  -  x)  would  usually  be  regarded  as 
proof  that  the  reaction  (hydrolysis)  was  completed  directly  in  one 
stage.  The  author  points  out,  however,  that  the  foregoing  expression 
would  be  constant  also  where  the  reaction  (hydrolysis)  takes  place  in 
stages,  provided  that  the  velocity  coefficients  of  the  intermediate 
reactions  fulfilled  the  following  condition:  kn:ka-i  :  .  .  .  .  :  k[  = 
n:n-  1  : . :  1.  J.  C.  P. 

Hydrolysis  of  the  Esters  of  Polyhydric  Alcohols.  Emil 
Abel  {Zeit.  Elektrochem .,  1906,  12,  681—682). — The  fact  that  the 
hydrolysis  of  ethylene  diacetate  and  of  triacetin  by  potassium  hydr¬ 
oxide  inhomogeneous  solutions  are  both  bimolecular  reactions  is  most 
simply  explained  by  supposing  that  the  velocities  of  hydrolysis  of 
ethylene  diacetate  and  monoacetate  are  in  the  ratio  2:1,  and  that  the 
velocities  for  the  three  glyceryl  salts  are  in  the  ratio  3:2:1.  This  is 
explained  readily  by  the  view  that  molecular  collision  must  precede 
reaction,  because  in  the  salts  containing  two  or  three  acid  radicles  the 
chance  of  impact  between  one  of  them  and  a  hydroxyl  group  is  two  or 
three  times  greater  than  it  is  in  the  case  of  a  salt  with  one  acid 
radicle.  T.  E. 

Kinetics  of  the  Splitting-off  of  the  Acyl  Groups  of  the 
Esters  of  Polyhydric  Alcohols  by  Hydroxyl  Ions  in  Aqueous 
Homogeneous  Systems.  Robert  Kremann  (. Monatsh 1906,  27, 
607- — 626.  Compare  Abstr.,  1905,  ii,  630  ;  Lewkowitsch,  Abstr.,  1900, 
ii,  323  ;  Balbiano,  Abstr.,  1902,  ii,  450  ;  1903,  i,  547  ;  this  vol.,  i,  186). 
— The  constants  for  the  rates  of  the  hydrolysis  of  ethylene  diacetate  and 
of  triacetin  by  aqueous  sodium  hydroxide  at  0°  and  19’S0,  when  calcu¬ 
lated  by  means  of  the  formula  for  bimolecular  reactions,  remain  almost 
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unchanged  to  the  completion  of  the  hydrolysis,  when  there  is  a  slight 
diminution  of  the  velocity,  whereas  if  calculated  for  termolecular  or  for 
quadrimolecular  reactions  the  velocity  constant  increases  steadily.  The 
hydrolysis  of  the  esters  of  polyhydric  alcohols  is  therefore  a  bimolecu- 
lar  reaction ;  the  steadiness  of  the  constant  when  calculated  for  a 
reaction  of  the  second  order  shows  that  the  rate  of  hydrolysis  of  the 
different  acetyl  groups  must  vary  only  slightly,  so  that  the  whole 
reaction  resembles  the  hydrolysis  of  an  ester  of  a  monohydric  alcohol 
by  means  of  the  equivalent  amount  of  an  alkali  hydroxide. 

Ethyl  acetate  has  the  average  velocity  of  hydrolysis  constant  k  =  1 -03, 
ethylene  diacetate  k=2'5,  and  triacetin  Ic  =  3'6  at  0°;  the  velocity  of 
hydrolysis  of  the  ester  of  a  dihydric  alcohol  is  more  than  twice,  and 
that  of  the  ester  of  a  trihydric  alcohol  more  than  thrice,  that  of  the 
ester  of  a  monohydric  alcohol. 

From  the  rates  of  hydrolysis  of  ethylene  diacetate  in  0T  and  05 i\r, 
and  of  triacetin  in  0073  and  0-485W  solutions,  the  order  of  the 
reactions  as  calculated  by  van’t  Hoff’s  formula, 

n  =  \og(clc1/dt1 :  dcjdt2)j log(Cj :  c2), 

is  for  glycol  diacetate  n  =  2‘4,  and  for  triacetin  n  =  2'2,  but,  as  calculated 
by  Noyes’  formula,  n  =  1  +  1  n(t1 :  t.2)/ln(2Ca  :  -fia)  ;  ethylene  diacetate 
has  n—  1'92,  and  triacetin  w  =  l,88,  whilst  for  a  reaction  of  the  second 
order  the  theoretical  value  is  n  =  2'00. 

The  temperature-coefficients,  as  calculated  from  the  rate  of  hydrolysis 
of  ethyl  acetate,  ethylene  diacetate,  and  triacetin  at  0°  and  19'8°,  are 
h  +  lOjkt  =  2-14,  2 -25,  and  2  05  respectively.  G.  Y. 

Earlier  Methods  for  the  Estimation  of  Hydrolysis.  Alexander 
Naumann  and  Adolf  Rucker  (J.  pr.  Chem.,  1906,  [ii],  74,  209 — 217). 
— A  resume  of  the  methods  which  have  been  described  by  various 
authors  for  the  estimation  of  hydrolysis.  G.  Y. 

Estimation  of  Hydrolysis  by  Distillation.  Alexander 
Naumann  and  Wilhelm  Muller  (J.  pr.  Chem.,  1906,  [ii],  74, 
218 — 221.  Compare  preceding  abstract). — The  hydrolysis  of  sodium 
phenoxide  in  aqueous  solution  is  estimated  by  distilling  500  c.c.  of  a 
solution  of  known  strength  from  a  flask,  the  volume  being  maintained 
constant  throughout  the  distillation  by  addition  of  water;  the  amount 
of  phenol  is  determined  in  an  aliquot  part  of  the  distillate  by  titration 
with  a  solution  of  potassium  bromide  and  bromate.  A  convenient 
form  of  apparatus,  in  which  the  distillate  is  collected  in  a  burette 
cooled  if  necessary  by  a  water-jacket,  is  described  and  figured. 

This  process  is  applicable  to  the  estimation  of  hydrolysis  in  all  cases, 
for  example,  ammonium  salts,  where  a  product  of  the  hydrolysis  distils 
with  the  solvent.  G.  Y. 

Method  for  Determining  Velocities  of  Saponification.  James 
Walker  ( Proc .  Roy.  Soc.,  1906,  78,  A,  157 — 160). — The  progress  of  a 
chemical  action  in  which  electrolytes  are  involved  may  sometimes  be  fol¬ 
lowed  by  measuring  the  electrical  conductivity  of  the  solution  at  definite 
intervals  (compare  Walker  and  Kay,  Trans.,  1897,71,  489)  when  there 
is  a  considerable  difference  in  conductivity  between  the  initial  and 
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final  stages  of  the  action  and  the  change  in  conductivity  is  proportional 
to  the  progress  of  the  reaction.  These  conditions  are  fulfilled  in  the 
saponification  of  methyl  acetate  by  sodium  hydroxide  ;  the  divergence 
from  the  mean  value  of  the  constant  for  a  bimolecular  reaction  is  very 
small,  so  that  the  method  is  at  least  as  accurate  as  the  ordinary  titra¬ 
tion  process,  and  much  more  convenient. 

Details  of  the  measurements  and  a  simplified  method  for  calculating 
the  constant  are  given  in  the  paper.  G.  S. 

Cause  of  the  Catalytic  Effect  of  Hydrogen  and  Hydroxyl 
Ions  on  Hydrolytic  Reactions.  Paul  Rohland  (Zeit.  physikal. 
Chern.,  1906,  56,  319 — 320.  Compare  Abstr.,  1903,  ii,  16). — It  is  sup¬ 
posed  that  the  cause  of  catalytic  acceleration  in  these  reactions  is  the 
formation  of  undissociated  water,  which  is  specially  reactive  because  it 
is  in  statu  nascendi.  This  water  is  produced  from  the  hydroxyl  ion  of 
water  and  the  hydrogen  ion  of  the  acid,  or  from  the  hydrogen  ion  of 
water  and  the  hydroxyl  ion  of  the  base.  J.  C.  P. 

Affinity  Constants  of  Amphoteric  Electrolytes.  I.  Methyl 
Derivatives  of  79-Aminobenzoic  Acid  and  of  Glycine.  John 
Johnston  ( Proc .  Roy.  Soc.,  1906,  78,  A,  82- — 102.  Compare  Winkel- 
blech,  Abstr.,  1901,  ii,  370  ;  Walker,  Abstr.,  1904,  ii,  309  ;  1905, 
ii,  138). — The  effect  of  successive  introductions  of  a  methyl  group  on 
the  acid  and  basic  strength  of  the  two  amino  acids  at  25°  has  been 
investigated.  The  dissociation  constant  as  base,  kb,  was  determined  by 
the  catalysis  of  methyl  acetate ;  in  the  few  cases  in  which  this  method 
was  inapplicable,  the  solubility  method  of  Lowenherz  and  the  distribution 
method  of  Farmer  and  Warth  (Trans.,  1904,  85,  1713)  were  employed. 
The  acidic  constant,  ka,  was  determined  either  by  electrical  conductivity 
measurements  (compare  Walker,  loc.  cit.)  or  by  the  catalytic  action  of 
the  sodium  salt  on  methyl  acetate,  as  employed  by  Shields  (Abstr.,  1893, 
ii,  448).  It  was  found  that  the  mono-  and  di-methyl  derivatives  of 
j9-aminobenzoic  acid  can  be  prepared  very  satisfactorily  by  the  action 
of  methyl  sulphate  on  the  acid  ;  under  proper  conditions  the  yields  are 
almost  quantitative. 

The  value  of  kb  for  p-aminobenzoic  acid,  according  to  Winkelblech 
(loc.  cit.),  is  2  54  x  10~12,  and  the  majority  of  the  methyl  derivatives 
and  esters  prepared  by  the  author  show  basic  constants  which  do  not 
differ  greatly  from  that  of  the  acid  itself,  p -Renzobetaine, 

c«h4<c(^!£>o. 

has  kb  32 -3  x  10~12,  whilst  methyl  ip-benzobetaine  hydroxide, 
C02Me*C6H4-]SMe3-0H, 

is  a  strong  base,  since  its  hydriodide  is  not  appreciably  hydrolysed  in 
aqueous  solution.  The  values  of  ka  for  mono-  and  di-methyl-y>-amino- 
benzoic  acid  are  0‘92  x  10-5  and  0-94  x  10~5  respectively,  the  acid  itself 
having  the  value  121  x  10~5.  yi-Benzobetaine,  on  the  other  hand,  is  a 
very  weak  acid,  ka  being  approximately  1  x  10-14. 

The  methyl  derivatives  of  glycine  containing  the  carboxyl  group,  as 
well  as  trimethyl  glycine  (betaine)  are  rather  weaker  bases  than  that 
substance  itself,  whilst  the  methyl  ester,  NH2,CH2'C02Me,  and  ethyl 
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betaine  hydroxide,  C02EvCH2*NMe3*0H,  are  considerably  stronger. 
Dimethyl  glycine  has  ka  l'4x  10~10.  The  theoretical  bearing  of  these 
results  is  discussed  in  the  paper  by  Walker  (see  next  pages).  G.  S. 

Affinity  Constants  of  Amphoteric  Electrolytes.  II.  Methyl 
Derivatives  of  o-  and  wi-Aminobenzoic  Acids.  Alexander  C. 
Gumming  ( Proc .  Roy.  Soc.,  1906,  78,  A,  103 — 139.  Compare  preceding 
abstract). — The  effect  of  successive  introductions  of  a  methyl  group  on 
the  strength  of  o-  and  ?R-aminobenzoic  acids,  both  as  bases  and  acids, 
has  been  investigated.  The  determinations  of  the  basic  and  acidic 
constants  were  made  by  the  methods  enumerated  in  the  preceding 
abstract ;  in  addition,  the  hydrogen  ion  concentration  was  determined 
in  one  or  two  cases  by  the  ethyl  diazoacetate  catalysis  method  of 
Bredig  and  Fraenkel  (Abstr.,  1905,  ii,  692).  The  experiments  were 
carried  out  at  25°.  For  the  purpose  of  these  measurements,  several 
new  substances  have  been  prepared  and  examined. 

Methyl  m-ciminobenzoate  hydrochloride,  C02Me*C6H4*NH2,HCl,  forms 
crystals  melting  and  decomposing  at  201 — 202°. 

m-M ethyl aminobenzoic  acid  hydriodide,  C02H*C6H4*NHMe,HI,  pre¬ 
pared  by  heating  w-aminobenzoic  acid  and  methyl  iodide  for  three 
hours  at  100°  in  a  sealed  tube,  occurs  in  crystals  melting  and  decom¬ 
posing  at  215°.  The  acid  itself  forms  small,  colourless  crystals  melting 
at  147°.  An  attempt  was  made  to  prepare  this  acid  by  interaction  of 
molecular  quantities  of  sodium  m-aminobenzoate  and  methyl  sulphate, 
but  an  orange-coloured  substance  was  obtained,  which  proved  to  be  a 
mixture  of  the  mono-  and  di-methyl  acids  along  with  a  trace  of  some 
coloured  impurity.  These  acids  could  be  separated  by  conversion  into 
the  hydrochlorides  of  the  respective  methyl  esters  and  recrystallisation 
from  cold  alcohol.  Methyl  m-methylaminobenzoate  hydrochloride  forms 
crystals  which  melt  and  decompose  at  75 — 78°  and  lose  hydrogen 
chloride  on  exposure  to  air.  The  ester,  obtained  from  the  hydro¬ 
chloride  by  treatment  with  water,  forms  crystals  melting  at  72°. 

Methyl  m-dimethylaminobenzoate  hydrochloride, 
C02Me-C6H4-NMe2,HCl, 

forms  colourless  crystals  and  melts  at  175 — 177°. 

m-Benzobetaine,  C6H4\qq _ was  obtained  by  a  modification 

of  the  method  employed  by  Michael  and  Wing  (Abstr.,  1886,  148)  for 
the  preparation  of  the  ^xtra-compound.  The  hydriodide  melts  at  180°, 
the  hydrochloride  at  192°. 

By  the  action  of  methyl  sulphate  on  anthranilic  acid,  methyl- 
anthranilic  acid,  and  not  its  methyl  ester,  is  obtained  (compare 
Willstatter  and  Kahn,  Abstr.,  1904,  i,  235).  Ethyl  methylanthrani- 
late,  NHMe*CrH4*C02Et,  is  a  colourless  oil  with  an  odour  of  jasmine, 
and  solidifies  below  18 — 20°. 

Anthranilic  acid  has  kb  1*3  x  10  ~ 12 ;  the  constant  for  the  methyl 
and  ethyl  esters  is  slightly  larger,  whilst  the  mono-  and  di-methyl 
derivatives  of  the  acid  have  the  respective  values  0'94xl0~ 12  and 
0-28  x  10  ~12.  When,  on  the  other  hand,  both  the  acidic  and  basic 
groups  undergo  methylation,  the  basic  character  is  considerably 
enhanced.  o-Benzobetaine  has  kb  0-28  x  10  ~  12,  whilst  the  unstable 
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ethyl  o-benzobetaine  hydroxide  is  as  strong  a  base  as  sodium  hydroxide. 
The  value  of  ka  for  anthranilic  acid  is  l'OIxlO-5,  and  the  acidic 
character  diminishes  on  successive  replacement  of  the  hydrogen  atoms 
in  the  NH2  group. 

The  basic  constant  for  m,-aminobenzoic  acid  is  lS^xlO-12.  Its 
basic  character  is  not  seriously  affected  by  successive  replacement  of 
the  hydrogen  atoms  of  the  NH2  group,  but  is  increased  by  esterifica¬ 
tion,  and  still  more  when  all  the  hydrogen  atoms  are  replaced  by 
methyl.  The  basic  constant  for  m-benzobetaine  is  34  x  10  ~12,  whilst 
methyl  m-benzobetaine  hydroxide  is  of  the  same  order  of  strength  as 
sodium  hydroxide.  The  acidic  constant  for  m-aminobenzoic  acid  is 
l'GSxlO-5;  for  the  mono-  and  di-methyl  derivatives,  0‘8  x  10 - 5. 
w-Benzobetaine,  like  the  corresponding  para -compound,  is  an  exceed¬ 
ingly  weak  acid. 

The  dilution  law  for  simple  (weak)  bases  is  applicable  to  the  hydro¬ 
chloride  of  anthranilic  acid. 

The  theoretical  bearing  of  the  above  results  is  discussed  in  the 
paper  by  Walker  (see  below).  G.  S. 

Affinity  Constants  of  Amphoteric  Electrolytes.  III. 
Methylated  Amino-acids.  James  Walker  ( Proc .  Roy .  Soc.,  1906, 
78,J,  140 — 149.  Compare  Abstr.,  1904,  ii,  309  ;  1905,  ii,  138; 
Wegscheider,  Abstr.,  1895,  ii,  310;  1902,  i,  617;  ii,  494;  and  two 
preceding  abstracts). — The  basic  constant  k(,  of  amino-bases  and  their 
alkyl  derivatives  is  a  function  of  the  hydration  as  well  as  of  the 
ionisation  ;  both  of  which  factors  may  be  affected  by  substitution, 
whilst  the  acidic  constant  depends  almost  exclusively  on  the 
ionisation.  Since  the  acidic  constants  of  benzoic  acid  and  phenyl- 
acetic  acid  are  nearly  equal,  the  basic  constants  of  benzylamine  and 
aniline  might  be  expected  to  be  approximately  equal,  and  the  fact  that 
the  latter  is  by  far  the  weaker  base  is  to  be  ascribed  to  difference  of 
hydration.  Similar  reasoning  applies  to  ammonia  and  the  amines. 

In  amphoteric  electrolytes  there  is  the  possibility  of  dehydration  of 
the  basic  group  and  of  ring-formation ;  the  latter  factor  tends  to 
diminish  both  acidic  and  basic  constants.  The  small  acidic  constants 
of  glycine  and  its  derivatives  point  to  extensive  ring-formation  due  to 
the  proximity  of  the  acidic  and  basic  groups. 

When  the  mutual  influence  of  the  acidic  and  basic  groups  is  slight, 
as  in  p-aminobenzoic  acid,  the  esterification  of  the  acid  does  not 
seriously  affect  the  value  of  the  basic  constant,  as  shown  by  a  com¬ 
parison  of  the  basic  constants  of  the  acid  in  question  and  its  mono-  and 
di-methyl  derivatives  with  those  of  the  corresponding  esters.  In  the 
oi'iAo-series,  stereochemical  influence  is  greater  than  in  the  para-series, 
but,  although  the  basic  constants  of  the  mono-  and  di-methyl  deriv¬ 
atives  are  much  less  than  those  of  their  esters,  the  value  of  k/,  for  the 
ester  of  anthranilic  acid  is  only  slightly  greater  than  that  of  the  acid 
itself,  and  therefore  the  great  differences  in  the  case  of  the  methyl 
derivatives  are  probably  to  be  referred  to  differences  of  hydration. 
The  glycine  esters  have  greater  basic  constants  than  the  corresponding 
acids,  as  is  to  be  expected  from  the  magnitude  of  the  stereochemical 
influence  in  these  compounds.  G.  S. 
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Researches  on  Catalytic  Racemisation.  Chr.  Winther  (Zeit. 
physikcd.  Chem.,  1906,  56,  465 — 511). — The  author  has  studied  the 
rate  at  which  active  mandelic  acid  is  racemised  by  heating  with  sodium 
or  potassium  hydroxide  at  100°  (compare  Hollemann,  Abstr.,  1899, 
ii,  282).  The  course  of  the  racemisation  is  that  of  a  reaction  of  the 
first  order,  and  the  values  obtained  for  the  velocity  coefficient  are 
nearly  the  same  whether  sodium  or  potassium  hydroxide  is  used.  The 
mandelic  acid  concentration  exerts  a  relatively  small  influence  on  the 
velocity  coefficient,  but  as  the  alkali  concentration  is  increased  the 
velocity  coefficient  increases  rapidly,  at  a  greater  rate,  in  fact,  than  the 
alkali  concentration.  Some  experiments  were  carried  out  at  87’3°,  and 
it  was  found  that  a  rise  of  12-4°  caused  an  increase  in  the  velocity 
coefficient  in  the  ratio  1  :  3  3. 

The  racemisation  of  rf-tartaric  acid  under  the  influence  of  sodium  or 
potassium  hydroxide  has  also  been  studied  (compare  Meissner,  Abstr., 
1897,  i,  460  ;  Hollemann,  Abstr.,  1898,  i,  515  ;  Boeseken,  ibid.,  561). 
For  the  purposes  of  this  study  a  method  was  required  for  the  analysis 
of  mixtrjres  of  c£-tartaric  acid,  racemic  acid,  and  z-tartaric  acid.  The 
following  procedure,  a  modification  of  ter  Braake’s  method,  was  adopted. 
After  racemisation  of  the  active  acid  with  sodium  hydroxide,  the  liquid 
was  neutralised  exactly  with  nitric  acid,  and  after  being  made  up  to  a 
definite  bulk  was  examined  polarimetrically  for  the  amount  of  active 
acid  left  unchanged.  Then  to  a  definite  portion  of  the  solution,  slightly 
more  than  the  calculated  quantity  of  lead  nitrate  was  added,  along  with 
acetic  acid.  The  lead  salts  of  e£-tartaric  and  racemic  acids  are  rapidly 
and  completely  precipitated,  but  for  the  complete  precipitation  of  the 
lead  salt  of  the  inactive  acid  the  solution  must  be  stirred  occasionally 
and  allowed  to  remain  overnight.  The  mixed  lead  salts  are  then  decom¬ 
posed  by  warming  with  a  slight  excess  of  6A"  H2S04  for  a  quarter  of 
an  hour  on  the  water-bath.  Of  the  filtrate  from  the  lead  sulphate  one- 
half  is  carefully  neutralised  with  dry  potassium  carbonate  (phenol- 
phthalein  as  indicator),  and  the  other  half  is  then  added.  The  acid 
potassium  salts  of  cf-tartaric  and  racemic  acids  are  completely  pre¬ 
cipitated  by  next  day,  and  may  then  be  filtered  off,  dissolved,  titrated, 
and  examined  polarimetrically.  Hence  the  amount  of  racemic  acid  is 
ascertained.  The  z'-tartaric  acid  may  be  weighed  as  calcium  salt  or 
may  be  calculated  by  difference.  In  the  cases  where  potassium 
hydroxide  had  been  used  as  catalytic  agent  in  the  racemisatioD,  a 
simpler  analytical  process  could  be  employed,  and  it  was  then  found 
that  the  amount  of  racemic  acid  found  by  the  previous  method  must  be 
corrected  by  a  certain  factor,  the  value  of  which  is  deduced  from  the 
author’s  experiments. 

The  course  of  the  racemisation  of  cZ-tartaric  acid  with  sodium 
hydroxide  is  that  of  a  unimolecular  reaction.  The  effect  of  altering 
the  concentrations  of  tartaric  acid  and  soda  is  generally  similar  to  that 
observed  in  the  case  of  mandelic  acid.  Similar  remarks  apply  to  the 
racemisation  with  potassium  hydroxide.  This  substance,  however,  is 
less  actively  catalytic  than  sodium  hydroxide  in  promoting  racemisa¬ 
tion,  but  as  the  excess  of  base  over  tartaric  acid  is  increased  the 
difference  between  the  two  hydroxides  tends  to  diminish. 
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The  author  describes  an  improved  method  for  the  preparation  of 
f- tartaric  acid.  J.  C.  P. 

Hydrates  in  Aqueous  Solutions.  Wilhelm  Biltz  (Zeit. 
physikal.  Chem.,  1906,  56,  463 — 464.  Compare  Abstr.,  1904,  ii,  710). 
—  A  further  criticism  of  Jones’  work  (see  Jones  and  Bassett,  Abstr., 

1905,  ii,  687  ;  and  earlier  abstracts).  The  author  holds  that  Jones' 

theory  is  not  original,  and  that  his  method  of  calculating  the  extent 
of  hydration  in  solution  is  of  doubtful  value.  J.  C.  P. 

Conductivity  and  Viscosity  of  Solutions  of  Certain  Salts  in 
Water,  Methyl  Alcohol,  Ethyl  Alcohol,  Acetone,  and  Binary 
Mixtures  of  these  Solvents.  V.  Harry  C.  Jones  and  Leroy 
McMaster  ( Amer .  Chem.  J.,  1906,  36,  325 — 409.  Compare  Abstr., 
1903,  ii,  55;  1905,  ii,  73;  1906,  ii,  66;  and  Zeit.  physikal.  Chem., 

1906,  56,  129). — Determinations  have  been  made  at  0°  and  25°  of  the 
electrical  conductivity  and  the  viscosity  of  solutions  of  lithium 
bromide  and  cobalt  chloride  in  water,  methyl  alcohol,  ethyl  alcohol, 
acetone,  and  seventeen  binary  mixtures  of  these  solvents.  The  results 
are  tabulated  and  plotted  as  curves. 

The  conductivities  of  the  solutions  in  mixtures  of  either  of  the 
alcohols  or  acetone  with  water  exhibit  a  minimum  which  is  more 
marked  at  0°  than  at  25°,  and  is  shown  to  be  connected  with  the 
minimum  in  fluidity  observed  in  these  mixtures.  The  conductivity 
curves  of  lithium  bromide  in  mixtures  of  methyl  and  ethyl  alcohols 
are  nearly  straight  lines,  but  in  the  case  of  cobalt  chloride  there  is  a 
slight  sagging  of  the  curves,  which  shows  that  the  values  obtained 
are  rather  less  than  would  be  expected  from  the  law  of  averages. 

The  fluidity  curves  of  solutions  of  lithium  bromide  in  the  alcohols, 
acetone,  and  in  mixtures  of  these  solvents  are  straight  lines,  indicating 
that  mixtures  of  acetone  and  the  alcohols  do  not  form  more  complex 
aggregates  than  the  pure  solvents. 

Both  lithium  bromide  and  cobalt  chloride  give  a  pronounced  maximum 
in  conductivity  in  mixtures  of  acetone  with  methyl  or  ethyl  alcohol, 
which  is  regarded  as  being  mainly  due  to  a  diminution  in  the  size  of 
the  atmospheres  about  the  ions.  The  change  in  the  size  of  the  ionic 
spheres  is  also  considered  to  be  a  factor  in  the  production  of  the 
minimum  conductivity. 

The  temperature-coefficients  of  conductivity  and  fluidity  are  of  the 
same  order  of  magnitude.  All  the  solutions  of  lithium  bromide  show 
with  rise  of  temperature  a  large  increase  of  conductivity  due  to 
increased  fluidity,  and  the  temperature-coefficients  are  therefore  posi¬ 
tive  in  all  cases.  Cobalt  chloride,  however,  in  some  of  the  acetone 
mixtures  at  the  ordinary  temperature  gives  negative  temperature- 
co-efficients  which  are  regarded  as  due  not  only  to  the  effect  of  the 
diminishing  dissociation  in  more  than  overcoming  the  increasing 
velocity  of  the  ions,  but  also  to  the  fact  that  the  compounds  formed  by 
union  of  the  solvent  and  solute  may  be  more  stable  at  higher  tempera¬ 
tures.  A  dilution  has  been  found  for  lithium  bromide  and  cobalt 
chloride  in  a  given  mixture  of  solvents  at  which  the  temperature- 
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coefficient  of  conductivity  is  practically  zero,  and  it  is  shown  that  the 
temperature-coefficients  generally  increase  with  the  dilution  both  in 
aqueous  and  non-aqueous  solutions.  E.  G. 

Absorption  of  Gases  by  Charcoal.  Wilhelm  Vaubel  (J.  pr. 
Cheni.,  1906,  [ii], 74,  232 — 236). — “  Gravito-affinity,”  that  part  of  chemi¬ 
cal  affinity  which  is  dependent  on  the  mass  or  weight  of  the  atoms  or 
molecules  in  question,  is  directly  proportional  to  the  mass,  as  is  shown 
by  the  close  correspondence  of  the  heats  of  dissociation  and  reaction 
determined  with  those  calculated  by  multiplying  the  mol. -weight  by 
the  gravito-affinity  factor,  1*12. 

Assuming  that  the  absorption  of  gases  by  charcoal  is  dependent  on 
the  gravito-affinity  alone,  the  heat  of  absorption  found  when  one  gram- 
mol.  of  a  gas  is  absorbed,  multiplied  by  142,  must  be  equal  to  the 
gram-mol. -weight  of  the  molecular  compound  of  carbon  and  the  gas 
absorbed.  The  results  quoted  show  that  2  mols.  of  carbon  dioxide  or 
nitrous  oxide,  but  only  1  mol.  of  sulphur  dioxide,  ammonia,  chloroform, 
or  hydrogen  chloride,  combine  with  four  atoms  of  carbon.  The  number 
of  atoms  in  the  molecule  of  carbon  must  be  four  or  some  multiple  of 
four,  by  which  number  the  amount  of  any  gas  absorbed  is  limited. 

G.  Y. 

Precipitation  Membranes  in  Jellies  and  the  Constitution 
of  Gelatin  Jelly.  Heinrich  Beciihold  and  J.  Ziegler  {Ann. 
Fhysik,  1906,  [iv],  20,  900 — 918). — Two  gelatin  solutions  containing 
respectively  silver  nitrate  and  sodium  or  barium  chloride,  lead  nitrate 
and  sodium  chloride,  magnesium  sulphate  and  barium  chloride,  were 
separated  by  a  layer  of  gelatin  jelly,  the  strength  of  the  gelatin  being 
in  all  cases  10  per  cent.  By  diffusion,  a  precipitate  was  formed  in  the 
central  layer,  and  this  precipitate  was  permeable  to  the  salts  producing 
it,  and  increased  in  thickness  in  the  direction  of  the  lower  osmotic 
pressure.  If  the  solutions  on  either  side  are  of  equal  osmotic  pressure, 
this  diffusion,  however,  does  not  occur,  the  precipitate  membrane 
appearing  to  be  impermeable.  Two  gelatin  solutions  were  next  separ¬ 
ated  by  a  jelly  containing,  diffused  through  it,  a  precipitate  of  silver 
chloride  or  barium  sulphate,  and  it  was  found  that  this  layer  was  per¬ 
meable,  diffusion  occurring  in  both  directions.  Experiments  were  also 
made  with  copper  or  zinc  ferrocyanide  membranes,  which  were  found 
to  be  impermeable  to  the  potassium  ferrocyanide.  The  authors  con¬ 
sider  that  the  jelly  acts  as  a  network  of  gelatin  with  pores  filled  with 
water,  through  which  alone  the  diffusion  takes  place.  The  role  of  the 
precipitate  is  merely  the  filling  of  these  pores  and  the  consequent 
prevention,  partial  or  complete,  of  the  diffusion.  L.  M.  J. 

Capacity  of  the  Elements  for  entering  into  Chemical  Com¬ 
bination.  Bichard  Abegg  {Zeit.  anorg.  Ghem.,  1906,  50,  309 — 314). 
Compare  Abstr.,  1904,  ii,  475  ;  Tammann,  this  vol.,  ii,  346). — In  con¬ 
nection  with  Tammann’s  paper  on  this  subject,  the  author  recapitulates 
his  views  on  the  valency  and  polar  nature  of  the  elements,  and  shows 
that  the  two  laws  established  by  Tammann  for  the  combining  capacity 
of  the  elements  among  themselves  are  conveniently  represented  by  his 
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theory,  which  also  accounts  satisfactorily  for  some  of  the  deviations 
from  the  laws.  G.  S. 

Relations  between  Structure  and  Odour  in  Organic  Com¬ 
pounds.  Gertrud  YVoker  ( J .  Physical  Chem.,  1906,  10,  455 — 473). 
— A  classification  of  a  large  number  of  odoriferous  substances  accord¬ 
ing  to  their  chemical  structure.  The  following  are  the  principal 
conclusions  drawn.  Saturated  compounds  rarely  produce  odour,  and 
then  only  in  the  case  of  very  volatile  substances.  The  volatility  is 
increased  especially  by  loading  a  carbon  atom  with  identical  groups ; 
substances  in  which  all  the  hydrogen  of  at  least  one  carbon  has  been 
replaced  often  have  an  odour  like  that  of  camphor,  when  at  least  two 
of  the  substituents  are  identical.  In  these  circumstances  it  is  in¬ 
different  whether  the  compound  is  unsaturated  or  saturated,  but,  in 
the  latter  case  three  of  the  substituent  groups  must  be  the  same. 
With  other  conditions  the  same,  the  intensity  of  odour  increases  as 
the  degree  of  saturation  is  diminished.  Substances  with  a  triple  linking 
have  usually  a  more  marked  odour  than  corresponding  substances 
containing  a  double  linking,  and  the  presence  of  several  double  or 
triple  linkings  increases  the  odour.  W.  A.  D. 

Shortened  Manometer  with  Reproducible  Vacuum.  Leo 

Ubbelohde  (Chem.  Zeit.,  1906,  30,  966.  Compare  this  vol.,  ii,  432). 
— A  vacuum  gauge  which  can  be  easily  cleaned  and  can  be  employed 
for  measuring  high  or  low  vacua.  For  diagrams  and  details  the  original 
should  be  consulted.  P.  H. 
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Action  of  Fluorine  on  Chlorine  ;  a  New  Method  of  Forming 
Hypochlorous  Acid.  Paul  Lebeau  (Compt.  rend.,  1906,  143, 
425 — 427). — Moissan  has  shown  that  fluorine  and  chlorine  do  not 
combine  at  the  ordinary  temperature  or  on  warming  ;  the  author  has 
examined  the  action  of  fluorine  on  chlorine  at  low  temperatures,  and 
finds  that  fluorine  dissolves  in  liquid  chlorine  at  -  80°,  but  no  definite 
compound  is  formed,  for  on  fractionally  distilling  the  solution,  the 
gases  evolved  at  the  beginning,  the  middle,  and  the  end  of  these 
operations  contained  respectively  97’32,  91 ’40,  and  063  per  cent,  of 
fluorine ;  further,  on  cooling  the  solution,  either  slowly  or  rapidly,  it 
solidifies  suddenly  with  a  tumultuous  evolution  of  gas;  the  solid  consists 
of  pure  chlorine  and  the  gas  of  fluorine. 

When  fluorine  is  passed  into  chlorine  water,  hypochlorous  acid  is 
formed  according  to  the  equation  2H20  +  Cl2  +  F2  =  2HF  +  2C10H. 

M.  A.  W. 
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Atomic  Weight  of  Bromine.  Gregory  P.  Baxter  (Zeit.  cmorg. 
Chem.,  1906,  50,  389  —  402.  Compare  Scott,  Trans.,  1901,79,  147). — • 
From  eighteen  concordant  determinations  of  the  ratio  Ag:AgBr 
made  by  Richards  and  his  co-workers  in  recent  years,  the  value  79'956 
(Ag=  107'930)  is  obtained  for  the  atomic  weight  of  bromine,  in  excel¬ 
lent  agreement  with  Stas’s  value  from  the  synthesis  of  the  bromide, 
79-954.  As,  however,  increased  experience  in  the  purification  of  the 
materials  has  been  gained  since  some  of  these  determinations  were 
made,  it  has  been  considered  desirable  to  make  a  fresh  series  of 
experiments. 

The  bromine  was  reduced  to  hydrobromic  acid  and  treated  repeatedly 
with  potassium  permanganate  or  free  bromine  to  free  it  completely 
from  iodide  ;  after  reconversion  into  bromine,  it  was  distilled  several 
times  from  bromide  solution  to  remove  traces  of  chlorine.  The  silver, 
the  greater  part  of  which  had  already  been  used  for  atomic  weight 
determinations,  was  obtained  in  crystalline  form  by  electrolysis  of  its 
solution,  and  the  crystals,  in  a  boat  of  lime,  were  melted  in  a  current 
of  hydrogen  to  remove  traces  of  oxygen. 

Two  series  of  experiments  were  made ;  in  the  first  the  ratio 
AgrAgBr  was  determined  by  dissolving  a  known  weight  of  silver  in 
nitric  acid,  precipitating  with  ammonium  bromide,  washing,  drying, 
and  fusing  the  precipitate.  In  the  second  series,  a  weighed  amount  of 
the  bromide  was  changed  to  chloride  by  heating  in  a  glass  tube  through 
which  a  slow  current  of  chlorine  was  passed. 

Eighteen  very  concordant  determinations  of  the  ratio  Ag  :  AgBr 
with  five  different  samples  of  silver  and  bromine  respectively  gave  for 
the  atomic  weight  a  mean  value  of  79’953.  Thirteen  determinations 
from  the  ratio  AgBr  :  AgCl  gave  a  mean  of  79  952  (Cl  =  35’473).  The 
mean  of  the  two  series  is  taken  as  79-953,  in  excellent  agreement  with 
Stas.  Scott’s  result  is  somewhat  lower.  G.  S. 

Preparation  of  Ozone  from  Oxygen  and  Atmospheric  Air  by 
the  Silent  Discharge  from  Metallic  Electrodes.  III.  Emil 
Warburg  and  G.  Leithauser  (Ann.  Physik,  [iv],  1906,  20,  734 — 742. 
Compare  Abstr.,  1905,  ii,  516). — Theauthors  have  investigated  further 
the  best  conditions  for  the  preparation  of  ozone  by  the  silent  discharge 
from  metallic  electrodes,  and  have  determined  the  yield  of  ozone  per 
ampere  hour  and  per  kilowatt  hour  under  various  conditions.  For 
small  concentrations  up  to  4  grams  of  ozone  per  cubic  metre,  the  dis¬ 
charge  from  a  highly  charged  positive  sphere  is  best ;  for  higher  con¬ 
centrations  up  to  9  grams  of  ozone  per  cubic  metre,  the  discharge  from 
a  negatively  charged  sphere  is  best.  In  the  latter  case,  at  the  concen¬ 
tration  of  about  8 — 9  grams  per  cub.  metre,  a  yield  of  about  30  grams 
of  ozone  per  kilowatt  hour  is  obtained.  L.  M.  J. 

Equilibrium  Point  in  the  Formation  and  Decomposition  of 
Ozone  by  the  Action  of  the  Electrical  Discharge  from  Points 
in  Oxygen.  P.  Cermak  (Chem.  Centr.,  1906,  ii,  585;  from  Ber. 
Deut.  physikal.  Ges.,  4,  268 — 276). — The  equilibrium  between  ozone  and 
oxygen  is  dependent  on  the  temperature,  pressure,  and  purity  of  the 
gas,  and  varies  also  with  the  shape  of  the  electrode,  its  positive  or 
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negative  sign,  and  the  intensity  of  the  current.  Rise  of  temperature 
or  fall  of  pressure  diminishes  the  proportion  of  ozone.  The  influence 
of  impurities  and  of  the  distance  between  the  electrodes  is  compara¬ 
tively  small,  but  the  equilibrium  varies  with  the  thickness  of  the 
electrode.  With  a  negatively-charged  point,  the  proportion  of  ozone 
is  much  greater  than  when  the  point  is  positive.  H.  M.  D. 

Influence  of  Moisture  and  Temperature  on  the  Ozonisation 
of  Oxygen  and  Atmospheric  Air.  Emil  Warburg  and  G. 
Leithauser  ( Ann .  Physik,  1906,  [i v  ],  20,  751 — 758). — A  number  of 
tables  and  curves  are  given  for  the  formation  of  ozone  against  pressure 
of  water-vapour.  The  results  show  that  the  formation  of  ozone  both 
in  oxygen  and  air  is  reduced  by  the  presence  of  moisture,  the  reduction 
being  greater  in  oxygen  than  in  air.  By  rise  of  temperature  to  80°  at 
constant  density,  the  ozonisation  in  oxygen  is  but  little  altered  ;  in  air 
it  is  perceptibly  reduce!.  L.  M.  J. 

Production  of  Ozone  by  Electrolysis  of  Alkali  Fluorides. 

E.  B.  It.  Prideaux  (Trans.  Faraday  Soc.,  1906,  2,  34 — 35). — Using  a 
current  density  of  100  amperes  per  square  decimetre  in  the  electrolysis 
of  aqueous  hydrofluoric  acid,  the  author  obtained  0'23  per  cent,  of 
ozone.  The  electrolysis  of  potassium  fluoride  with  a  current  density  of 
10  amperes  per  square  decimetre  gave  a  maximum  yield  of  0  65  per 
cent,  of  ozone  in  twenty  minutes.  P.  H. 

Oxidising  Power  of  the  Air  on  a  Mixture  of  Potassium 
Iodide  and  Arsenite  at  Various  Points  on  Mont  Blanc. 

Robert  Lespieau  (Bull.  Soc.  chim.,  1906,  [iii],  35,  616 — 619). — The 
author  finds,  from  observations  made  during  August  and  September 
in  1900  and  1901,  that  the  quantity  of  ozone  contained  in  the  air 
above  the  glaciers  of  Mont  Blanc  is  about  4  5  milligrams  in  100  kilo¬ 
grams,  the  proportion  being  independent  of  the  altitude.  This  result 
is  based  on  the  assumption  that  the  oxidation  of  the  solution  of 
potassium  iodide  and  arsenite  used  for  the  estimation  is  entirely  due 
to  ozone,  and  that  in  the  gas-washing  apparatus  used,  all  the  ozone  is 
reduced.  This  result  does  not  confirm  de  Thierry’s  statement  (Abstr., 
1897,  ii,  253),  that  the  amount  of  ozone  present  in  the  air  on 
Mont  Blanc  increases  with  the  altitude.  Descriptions  of  the  solutions 
used,  the  apparatus  employed,  and  the  method  of  conducting  the 
observations,  as  well  as  a  tabular  statement  of  results,  are  given  in  the 
original.  T.  A.  H. 

Oxides  of  Hydrogen  Sulphide.  Emil  Fromm  and  Jose  de 
Seixas  Palma  (Ber.,  1906,  39,  3317 — 3326.  See  this  vol.,  i,  819). 

Aldehyde  Bisulphites  and  [the  Constitution  of]  Hypo¬ 
sulphites.  Hans  Bucherer  and  Arthur  Schwalbe  (Ber.,  1906,  39, 
2814 — 2823.  Compare  Bernthsen,  Abstr.,  1905,  ii,  240,  and  Bazlen, 
Abstr.,  1905,  ii,  240). — The  view  of  Bernthsen  and  Bazlen,  that  the 
hyposulphites  are  salts  of  a  mixed  anhydride,  S0Na*0'S02Na,  of 
sulphurous  and  the  hypothetical  sulphoxylic  acid,  is  opposed  in  favour 
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of  a  symmetrical  constitution  and  a  direct  junction  between  the  two 
sulphur  atoms  of  the  hyposulphite,  S02Na*S00Na  or  0<^  1 

aJtl 

E.  F.  A. 


Hybrid  Elements.  Max  Le  Blanc  (Zeit.  Elektrochem.,  1905,  11, 
813 — 818;  1906,  12,  649 — 654).— A  thin  coating  of  sulphur  or 
selenium  on  a  platinum  cathode  in  potassium  hydroxide  solution  goes 
into  solution  in  the  form  of  polysulphide  or  polyselenide  ions.  These 
elements  do  not,  however,  dissolve  when  used  as  cathodes.  Tellurium, 
on  the  other  hand,  dissolves  in  normal  potassium  hydroxide  solution 
both  as  cathode  and  as  anode.  At  the  cathode  it  yields  a  red  solution 
of  polytelluride.  At  the  anode  it  dissolves  with  a  valency  of  nearly 
four,  in  the  form  of  Te““  ions,  the  greater  part  of  which  react  with 
hydroxyl  ions,  forming  TeO,('  ions. 

Tellurium  is  insoluble  in  a  normal  solution  of  potassium  hydroxide 
from  which  oxygen  is  excluded.  In  a  10A-solution,  however,  it 
dissolves  at  100°  to  a  red  solution,  from  which  it  separates  again  on 
cooling  or  dilution.  This  points  to  the  simultaneous  presence  of 
positive  and  negative  tellurium  ions.  A  red  solution  prepared  by 
cathodic  solution  of  tellurium,  and  containing  only  negative  ions,  is 
permanent.  No  tellurium  dissolves  when  an  alternating  current  is 
passed  between  tellurium  electrodes  in  iF-potassium  hydroxide 
solution,  but  in  KLF-solution  dissolution  takes  place,  the  quantity 
dissolved  increasing  as  the  number  of  alternations  per  minute 
decreases.  Bed  solutions  are  formed  from  which  tellurium  soon  begins 
to  separate. 

The  observations  are  most  simply  explained  by  supposing  that 
tellurium  dissolves  at  the  cathode  in  the  form  of  Te"  ions,  and  at  the 
anode  as  Te*'**  ions.  Equilibrium  exists  in  solution  between  these 
ions  and  free  tellurium,  3Te  ^  2Te"  +  Te*"’\  In  very  concentrated 
alkaline  solutions,  the  equilibrium  requires  the  presence  of  measurable 
quantities  of  the  substances  on  the  right-hand  side  of  the  equation, 
but  in  dilute  solutions  it  is  displaced  almost  entirely  towards  the  left- 
hand  side  of  the  equation.  T.  E. 

Behaviour  of  Selenium  towards  Light  and  Temperature. 

III.  Bobert  Marc  (Zeit.  anorg.  Chem.,  1906,  50,  446 — 464.  Compare 
Abstr.,  1904,  ii,  105 ;  this  vol.,  ii,  226). — As  a  result  of  further 
investigations,  it  is  now  found  that  the  small  conductivity  with 
positive  temperature-coefficient  ascribed  to  the  A  variety  of  selenium 
(i loc .  cit.)  was  due  to  the  presence  of  traces  of  the  dioxide ;  this  variety, 
prepared  in  an  atmosphere  of  nitrogen  or  carbon  dioxide,  is  practically 
a  non-conductor.  The  conductivity  of  selenium  containing  a  definite 
proportion  of  the  dioxide  has  been  investigated  at  different  tempera¬ 
tures,  and  a  formula  representing  the  change  of  conductivity  with 
temperature  is  suggested. 

The  equilibrium  between  the  A  and  B  forms  at  different  tempera¬ 
tures,  and  the  conductivity  of  the  mixtures,  has  been  further  studied. 
It  has  been  found  that  small  amounts  of  silver  (even  (H)3  per  cent.) 
very  greatly  facilitate  the  attainment  of  the  equilibrium,  and  it  has 
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thus  been  possible  to  obtain  measurements  of  the  conductivity  of 
equilibrium  mixtures  at  temperatures  between  20°  and  210°.  The 
curve  shows  a  maximum  about  100°,  and  this  is  regarded  as  being  due 
to  the  combined  effect  of  the  increase  of  conductivity  of  B  with  fall  of 
temperature,  and  the  simultaneous  displacement  of  the  equilibrium 
in  the  direction  of  the  non-conductor  A.  The  conductivity  of  mixtures 
in  the  absence  of  catalysts,  and,  therefore,  far  removed  from  the 
equilibrium  point,  has  also  been  determined,  and  the  results  find  a 
satisfactory  interpretation  on  the  above  view. 

The  question  of  the  sensitiveness  of  selenium  to  light  is  being 
further  investigated  on  the  basis  of  these  results.  G.  S. 

Some  Physical  Constants  of  Ammonia :  a  Study  of  the 
Effect  of  Change  of  Temperature  and  Pressure  on  an  Easily 
Condensible  Gas.  Edgar  P.  Perman  and  John  H.  Davies  ( Proc . 
Boy.  a Soc.,  1906,  78,  A,  28 — 42). — The  experiments  were  undertaken 
chiefly  to  determine  the  vapour  density  of  ammonia,  the  result 
obtained  for  0°  in  grams  per  litre  at  latitude  45°  being  077085,  agree¬ 
ing  well  with  the  result  07708  obtained  by  Guye  (Abstr.,  1905, 
ii,  506).  From  Lord  Rayleigh’s  value  for  the  compressibility,  the 
molecular  weight  is  hence  calculated  as  17 ‘030  (H  =  1  -0076),  and  the 
atomic  weight  of  nitrogen  therefore  14  007,  a  value  in  accord  with 
recent  results.  The  author  found  that  no  appreciable  adsorption  or 
condensation  of  ammonia  occurs  with  dry  glass  vessels.  The  pressure 
coefficient  between  0°and  98°  at  atmospheric  pressure  is  0-003802,  and 
the  coefficient  of  expansion  0-003847,  the  corresponding  values  between 
0°  and  —  20°  being  (>004003  and  0'003914.  The  vapour  pressure  of 
pure  ammonia  at  various  temperatures  was  also  determined  by  one  of 
the  authors,  the  results  being  -  49'8°,  297’95  mm.  ;  —41°,  53095  mm.  ; 
-30°,  866-95  mm.  ;  -20°,  1392'9  mm.;  -15°,  1726-2  mm.;  -10°, 
2145-9  mm. ;  -5°,  2616‘9  mm.  By  interpolation,  the  boiling  point  at 
760  mm.  is  obtained  as  -  33-5°.  L.  M.  J. 

Oxidation  of  Nitrogen  by  the  Action  of  the  Silent  Discharge 
in  Atmospheric  Air.  Emil  Warburg  and  G.  Leithauser  {Ann. 
Physik ,  1906,  [iv],  20,  743—750). — Simultaneously  with  the  partial 
ozonisation  of  the  atmospheric  oxygen,  some  of  the  nitrogen  is  oxidised. 
The  estimation  of  the  oxides  of  nitrogen  was  facilitated  by  the  fact 
that,  in  the  presence  of  ozone,  they  are  completely  absorbed  by  a 
dilute  solution  of  sodium  hydroxide.  It  is  found  that  for  a  silent 
discharge  from  a  positive  sphere  in  atmospheric  air  at  the  ordinary 
temperature,  a  quantity  of  nitrogen  corresponding  with  10  litres 
of  nitric  oxide  is  oxidised  per  ampere-hour,  this  amount  being 
independent  of  the  quantity  of  moisture  in  the  air.  The  quantity  of 
nitrogen  oxidised  at  first  increases  with  rising  temperature  and  after¬ 
wards,  like  the  ozone  formation,  decreases.  A  quantity  of  nitric 
peroxide  corresponding  with  1  per  cent,  of  nitric  oxide  per  1500  c.c. 
prevents  the  formation  of  ozone.  L.  M.  J. 

Solubility  of  Nitric  Oxide  and  of  Air  in  Sulphuric  Acid. 
Olin  F.  Tower  {Zeit.  anorg.  Chem.,  1906,  50,  382 — 388).— The 
measurements  were  made  in  an  absorption  tube  over  mercury.  In 
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mixtures  containing  50 — 80  per  cent,  of  sulphuric  acid,  the  solubility 
is  practically  constant,  about  0-0115  c.c.  per  c.c.  of  liquid  at  18°  under 
atmospheric  pressure;  for  90  per  cent,  acid  it  is  0‘0193.  The  gas  has 
no  definite  solubility  in  98  per  cent,  sulphuric  acid,  as  mercury  is 
slowly  dissolved  and  the  volume  of  the  gas  decreases.  The  acid  used 
in  the  Lunge  nitrometer  should  not  be  over  90  per  cent.,  and  in  these 
circumstances  the  error  due  to  the  solubility  of  nitric  oxide  is  negligible. 

The  coefficient  of  solubility  of  air  in  sulphuric  acid  at  18°  is  very 
small;  for  98  per  cent,  acid  it  is  0-0173,  and  for  70  per  cent,  acid 
attains  a  minimum  value  of  0’0055.  G.  S. 

Hypophosphoric  Acid.  Nicolo  Parravano  and  C.  Marini 
(Atti  II.  Accad.  Lincei,  [v],  15,  ii,  203 — 211). — Measurements  of  the 
electrical  conductivity  at  different  concentrations  of  aqueous  solutions 
of  the  sodium  hypophosphates  NaHP03  and  Na2P03  are  given  ;  from 
the  variation  of  the  conductivity  on  dilution,  the  conclusion  is  arrived 
at  that  the  former  salt  really  corresponds  with  the  formula  Na2H2P206, 
the  normal  salt  being  Na4P206,  both  salts  undergoing  decomposition  in 
the  more  dilute  solutions.  [Compare,  however,  following  abstract.] 

Values  are  given  for  the  conductivities  of  solutions  containing 
molybdic  acid  and  sodium  hypophosphate  in  the  molecular  proportions 
Na4P206:  Mo03=  1:1,  1:2,  1:3,  and  1  :  4.  The  molybdic  acid  appears 
to  condense  continuously  with  the  hypophosphate  in  the  more  con¬ 
centrated  solutions,  but  in  the  more  dilute  solutions  decomposition  of 
the  aggregates  occurs.  The  same  equilibrium  is  attained  in  the  case  of 
the  proportion  Na4P206  :  Mo03  =  1  :  2,  by  starting  with  either  sodium 
hypophosphate  and  molybdic  acid,  or  sodium  molybdate  and  hypo- 
phosphoric  acid;  in  the  latter  case,  the  action  2Na2Mo04  +  H4P206  = 
Na4P206,2Mo03  +  2H20  occurs.  W.  A.  D. 

The  Molecular  Weight  of  Hypophosphoric  Acid.  Arthur 
Bosenheim,  Wilhelm  Stadler,  and  Felix  Jacobsohn  (Ber.,  1906,  39, 
2837 — 2844  ;  Salzer,  Abstr.,  1886,  420  ;  Bansa,  Abstr.,  1894,  ii,  279). — ■ 
A  modified  method  for  the  preparation  of  sodium  hydrogen  hypo¬ 
phosphate  is  described.  Its  aqueous  solution  is  faintly  alkaline  to 
phenolphthalein,  but  neutral  to  methyl-orange.  Electrical  conductivity 
determinations  have  been  made  with  the  acid  salt  and  with  this  salt 
and  an  equivalent  of  sodium  hydroxide  ;  the  conclusions  drawn  are 
that  the  salt  is  an  acid  salt,  but  that  in  the  presence  of  an  equivalent 
of  sodium  hydroxide  free  hydroxyl  ions  are  present.  The  following 
numbers  for  the  equivalent  conductivity  of  the  salt : 

v  16  32  64  128  256  512  1024 

A  40-8  44-0  47-2  50T  53-0  56-0  60-8 

agree  best  with  the  view  that  the  salt  has  the  simple  formula  NaHP03 
and  not  the  bimolecular  formula.  [Compare,  however,  preceding 
abstract]. 

The  freezing-point  curve  for  mixtures  of  phosphorous  and  phosphoric 
acids  is  of  the  normal  form  for  a  pair  of  compounds  which  form  neither 
isomcrphous  mixtures  nor  chemical  compounds.  The  hypo-acid  is  thus 
not  formed  by  fusing  a  mixture  of  phosphorous  and  phosphoric  acids. 
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Methyl  hypophosphate  has  the  simple  formula  Me2P03,  and  ethyl 
pyrophosphate  the  formula  Et4P207,  as  shown  by  ebullioscopic 
determinations  in  ethyl  bromide,  ethyl  iodide,  and  chloroform. 

Ethyl  hypophosphate  could  not  be  prepared,  the  final  product  being 
the  pyrophosphate.  J.  J.  S. 

Quantitative  Vaporisation  of  Phosphoric  Acid  from  its 
Salts.  Paul  Jannasch  and  E.  Heimann  ( Ber .,  1906,  39,  2625 — 2628). 
— If  a  phosphate  is  mixed  with  sugar,  and  sulphuric  acid  then  added 
so  as  in  this  manner  to  obtain  an  intimate  mixture  of  the  phosphate 
and  charcoal,  it  is  possible  to  distil  off  the  phosphoric  acid  quantita¬ 
tively  in  a  stream  of  chlorine.  Details  are  given  of  experiments 
carried  out  in  this  manner  with  ammonium  hydrogen  phosphate  and 
ammonium  magnesium  phosphate  respectively.  A.  McK. 

An  Allotropic  Form  of  Arsenic.  William  Thomson  (Mem. 
Manchester  Phil.  Soc.,  1906,  50,  (12),  1 — 3.  Compare  Erdmann  and 
von  Unruh,  Abstr.,  1903,  ii,  73). — The  yellow  arsenic  obtained  by  the 
rapid  cooling  of  arsenic  vapour  in  a  vacuum  or  in  an  atmosphere  of 
an  inert  gas  blackens  almost  instantaneously  under  the  influence  of 
magnesium  light.  Its  rate  of  transformation  in  the  dark  is  increased 
by  a  rise  of  temperature.  In  liquid  air,  the  yellow  form  remains 
unchanged  for  hours.  H.  M.  D. 

Preparation  of  Boron  Sulphide  from  Ferroboron.  J.  Hoffmann 
(Zeit.  angew.  Chem.,  1906,  19,  1362 — 1363). — Boron  sulphide  may  be 
prepared  by  passing  a  current  of  dry  hydrogen  sulphide  over  powdered 
ferroboron  heated  at  300 — 400°  in  a  long  combustion  tube,  to  the  end 
of  which  is  attached  a  U-tube  cooled  in  ice.  Close  to  the  source  of 
heat  the  boron  sulphide  which  is  formed  condenses  to  a  yellowish-white, 
glassy  mass  containing  a  small  quantity  of  sulphur  produced  by  the 
decomposition  of  the  hydrogen  sulphide,  whereas  farther  away  it 
condenses  to  a  mass  of  white,  glistening  crystals ;  at  the  end  of  the 
tube  it  condenses  in  an  amorphous  form.  Any  fumes  escaping  with 
the  hydrogen  sulphide  are  condensed  in  the  U-tube.  The  residue, 
after  heating,  is  found  to  consist  of  iron,  sulphur,  and  boron. 

P.  H. 

Rate  of  Action  of  Oxygen,  Carbon  Dioxide,  and  Water 
Vapour  on  Carbon.  Peder  Farup  (Zeit.  anorg.  Chem.,  1906,  50, 
276 — 296). — For  the  measurements  referred  to  in  the  title,  the  carbon, 
in  the  form  of  slender  rods,  was  placed  in  a  wide  porcelain  tube  con¬ 
nected  at  one  end  with  a  narrow  glass  tube  and  at  the  other  with  a  capil¬ 
lary  exit  tube ;  the  porcelain  tube  was  heated  in  an  electric  furnace,  the 
respective  gases  passed  through  it  at  a  definite  rate,  and  afterwards 
collected  and  analysed.  To  facilitate  comparison  of  the  results,  the 
measurements  with  the  different  gases  were  made  under  exactly 
corresponding  conditions. 

Carbon  dioxide  and  water- vapour  react  with  carbon  at  850°  with 
practically  equal  velocity,  whilst  oxygen  attains  the  same  rate  at  450°. 
The  temperature-coefficient  of  the  latter  reaction  between  450°  and 
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500°  has  been  determined,  and  the  reaction  velocity  between  oxygen 
(at  atmospheric  pressure)  and  carbon  at  850°  calculated  by  extrapola¬ 
tion  ;  it  is  3  x  106  times  as  great  as  that  of  the  other  two  gases  under 
the  same  conditions.  The  dissociation  of  carbon  dioxide  and  of  water 
vapour  has  been  determined  quite  recently  by  Nernst  and  Wartenburg 
(Abstr.,  1905,  ii,  629),  and  from  their  observations  it  is  shown  that 
the  oxygen  concentration  in  these  two  gases  at  850°  is  about  equal, 
and  about  1/0 '7  x  106  that  of  oxygen  under  the  same  conditions. 
From  this  it  follows  that  the  reaction-velocity  in  all  three  cases  is 
approximately  proportional  to  the  oxygen  concentration,  and  it  seems 
plausible  to  assume  that  it  is  the  rate  of  reaction  between  carbon  and 
oxygen  which  is  being  measured  in  each  case,  the  respective  reactions, 
2H20  2H2  +  02  and  2C02  ^  2CO  +  02,  being  rapid  in  comparison. 

On  this  view  the  time  reaction  between  carbon  and  oxygen  is 
2C  +  02  =  2CO,  the  reaction  2CO  +  02  =  2C02  being  much  more  rapid. 

It  has,  however,  been  found  very  difficult  to  bring  the  results  of 
some  measurements  on  the  rate  of  reaction  between  carbon  dioxide 
and  carbon  at  1050°  into  agreement  with  this  view.  The  reaction- 
velocity  is  approximately  proportional  to  the  square  of  the  concentra¬ 
tion  of  the  carbon  dioxide,  and  if  the  primary  reaction  is  2C02  = 
2C0  +  02  this  can  only  be  accounted  for  on  certain  rather  improbable 
assumptions.  So  far,  no  satisfactory  explanation  of  this  discrepancy 
has  been  obtained.  G.  S. 

Action  of  Selenium  on  Carbon  Tetrabromide.  A.  von  Bartal 
(Chem.  Zeit.,  1906,  30,  810 — 812). — On  distilling  a  mixture  of  1  mol. 
of  carbon  tetrabromide  with  2  mols.  of  amorphous  red  selenium,  a 
small  quantity  of  a  reddish -yellow  oil  passes  over  between  160°  and 
190°;  the  fraction  distilling  about  190°  sets  to  a  red  solid  on  cooling. 
The  residue,  after  extraction  alternately  with  carbon  disulphide, 
phenol,  alcohol,  and  ether,  yields  a  greyish-black  powder  having  the  com¬ 
position  C9Br2Se4 ;  it  decomposes  at  high  temperatures  and  dissolves 
in  concentrated  sulphuric  acid  to  a  reddish-brown  solution.  Heated  with 
very  concentrated  sodium  hydroxide  it  gives  a  substance  of  the  com¬ 
position  C4Se ;  this  compound  dissolves  with  difficulty  in  hot  concen¬ 
trated  sulphuric  acid  to  a  light  brown  solution.  Hydrochloric  acid 
added  to  the  sodium  hydroxide  solution  precipitates  the  compound 
C5Se2,  a  violet-brown  powder  which  dissolves  readily  in  hot  concen¬ 
trated  sulphuric  acid  to  a  reddish-brown  solution  ;  on  prolonged  heating, 
the  colour  gradually  becomes  lighter.  The  phenol  extract  of  the 
residue  from  the  distillation,  on  boiling  with  aqueous  alcohol,  gives  a 
brown,  flocculent  precipitate  of  the  composition  C10BrSe5 ;  this  sub¬ 
stance,  which  is  greyish-brown  and  amorphous,  dissolves  readily  in 
hot  concentrated  sulphuric  acid  to  a  brown  solution ;  it  does  not 
sublime  or  melt.  On  boiling  with  very  concentrated  sodium  hydroxidef 
it  is  converted  into  the  substance  C5Se2.  The  carbon  disulphide  used 
in  the  purification  of  the  compound  C10BrSe5  yields,  on  evaporation,  a 
small  quantity  of  crystals  with  a  red,  metallic  lustre,  which  melt  at 
120°  and  have  the  composition  C3BrSe3,3H20.  From  the  carbon 
disulphide  used  in  extracting  the  original  distillation  residue  are  ob¬ 
tained  a  black  liquid  and  a  reddish-brown,  shiny  substance  :  the  latter 
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consists  chiefly  of  selenium,  whilst  the  former,  on  oxidation,  gives 
carbon  oxybromide,  and  also  yields  an  orange-coloured  solid  of  the 
composition  C3Br.-,Se2,  which  darkens  at  150°  and  melts  at  210 — 212°; 
it  dissolves  fairly  readily  in  carbon  disulphide  to  a  yellow  solution 
which  decomposes  on  warming. 

The  first  fraction  of  the  distillation  boiling  at  160 — 190°,  which 
consists  of  2  or  3  c.c.  of  a  reddish-yellow  oil,  yields,  on  purification, 
transparent,  brownish-red  leaflets  which  melt  at  154° ;  this  sub¬ 
stance  is  slightly  soluble  in  hot  carbon  disulphide,  but  readily  soluble 
in  concentrated  sulphuric  acid,  and  has  the  composition  C2Br2Se4. 

Constitutional  formulae  for  the  substances  described  are  proposed. 

P.  H. 

Oxidation  by  Burning  Potassium.  Karl  A.  Hofmann  and  H. 
Hiendlmaier  ( Ber .,  1906,  39,  3184 — 3187). — Platinum,  gold,  copper, 
iron,  nickel  and  cobalt  are  readily  attacked  by  burning  potassium, 
whereas  silver  is  only  slightly  attacked. 

When  potassium  is  burned  on  a  nickel  trough,  a  mixture  of 
yellowish-brown  potassium  tetroxide  and  long,  black  prisms  is  obtained. 
When  water  is  added  to  this  product,  the  potassium  tetroxide  is 
decomposed  into  oxygen  and  potassium  hydroxide  and  a  black, 
crystalline  powder  subsides,  which,  when  washed  and  dried,  consists 
of  raven-black,  metallic  prisms  of  the  compound,  Ni205H4 ;  the  latter 
oxidises  organic  substances  readily.  It  is  probably  nickelous  nickelite, 
Ni02,Ni0,2H20. 

The  black  prisms  obtained  from  the  action  of  potassium  on 
nickel,  before  the  mass  is  treated  with  water,  is  probably  potassium 
nickelo-nickelite,  N  i02,Ni0,K20. 

Gobaltous  cobaltite,  CoO,2Co02,2H20,  prepared  by  the  action  of 
cobaltous  oxide  on  fused  potassium  peroxide,  crystallises  in  hexagonal, 
glistening  plates.  It  is  much  more  stable  than  the  corresponding 
nickelous  nickelite.  A.  McK. 

Solid  Polyiodides  of  the  Alkali  Metals,  their  Stability 
and  Conditions  of  Existence  at  25°.  Richard  Abegg  and  Anna 
Hamburger  (Zeit.  anorg.  Chem.,  1906,  50,  403 — 438.  Compare 
Johnson,  this  Journal,  1877,  i,  249  ;  Wells  and  Wheeler,  Abstr., 
1893,  67,  68). — The  method  of  investigation  was  as  follows  : 
according  to  the  phase  rule,  two  solid  phases,  in  the  present  case 
iodine  and  an  iodide  or  two  iodides,  are  in  equilibrium  with  a  definite 
concentration  of  iodine,  but  if,  by  addition  of  the  monoiodide 
sufficient  iodine  is  withdrawn,  the  higher  solid  phase  disappears,  and 
there  being  now  only  one  solid  phase  the  concentration  of  iodine  in 
the  solution  will  be  variable  until  reduced  to  such  an  extent  that  a 
still  lower  iodide  makes  its  appearance,  when  it  again  becomes 
constant.  Proceeding  in  this  way,  the  lowest  polyiodide  is  reached 
finally,  which  is  in  equilibrium  with  the  monoiodide  and  a  constant 
concentration  of  iodine.  If,  on  the  other  hand,  the  iodine  concen¬ 
tration  is  gradually  increased,  higher  polyiodides  are  obtained  until 
the  limit  of  saturation  for  iodine  is  reached,  when  iodine  and  the 
highest  attainable  iodide  are  the  solid  phases.  The  composition  of 
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the  individual  polyiodides  is  determined  by  analysis  of  the  solid 
phases  in  contact  with  the  variable  concentrations  of  iodine. 

The  iodine  was  used  in  benzene  solution,  the  substances  being 
shaken  together  for  long  periods  with  occasional  analysis  of  a  small 
portion  of  the  supernatant  liquid ;  in  the  majority  of  cases,  the 
equilibrium  was  reached  from  both  sides.  The  compounds  obtained, 
with  the  relative  iodine  concentrations  with  which  the  respective  pairs 
are  in  equilibrium,  are  as  follows  (concentration  of  iodine  in  saturated 
benzene  solution -1):  KI7  -  KI  =  0*611 ;  NH4I3  -  NH4I  =  0  053 ; 
Rbl3  -  Rbl  =  0  0256  ;  Rbl7  -  Rbl3  =  0-63  ;  Rbl9  -  Rbl7  =  0-732  ; 
Csl3-Csl  =  0-00331  ;  Csl5  or  Csl7  -  CsI3  =  0T55  ;  Csl9  -  Csl3  =  0-514  ; 
Cslg  —  Csl5  =  0-94  (calculated).  The  tri-iodides  of  potassium,  sodium, 
and  lithium  could  not  be  obtained,  as  their  tensions  at  25°  are  greater 
than  that  of  iodine  itself.  The  results  are  not  quite  conclusive  as 
regards  the  higher  iodides  of  caesium ;  the  tri-iodide  is  in 
certain  circumstances  in  equilibrium  with  Csl9,  although  there  are 
indications  of  the  existence  of  an  intermediate  compound,  the 
composition  of  which  has  not  been  definitely  determined. 

The  solubility  of  iodine  in  very  concentrated  solutions  of  potassium 
iodide,  up  to  5  "5  normal,  was  determined.  The  ratio  KI :  I2  for  the 
latter  solution  is  1  :  3-10,  and  it  has  a  sp.  gr.  of  2 -75.  A  solution  of 
potassium  iodide,  saturated  at  25°  is  6T5iVand  contains  1002  grams 
of  the  salt  per  litre  of  solution.  It  follows  that  the  solubility  of 
potassium  iodide  is  practically  unaffected  by  the  presence  of  these 
large  proportions  of  iodine.  The  ratio  of  iodide  to  iodine  is  far  below 
that  required  by  the  formula  KI7,  so  that  the  latter  is  partially  split 
up  into  its  components  in  water  at  25°. 

The  freezing-point  curve  of  mixtures  of  iodine  and  potassium  iodide, 
up  to  rather  more  than  50  per  cent,  of  the  latter,  has  also  been 
determined.  It  falls  from  the  freezing-point  of  iodine,  113°,  to  a 
eutectic  point  at  80-5°  and  21  mol.  per  cent,  of  the  iodide;  on  further 
increasing  the  iodide,  the  freezing  point  remains  practically  constant, 
though  there  are  indications  of  a  second  maximum  at  82°.  This  is 
probably  an  example  of  the  freezing-point  curve  of  dissociating 
compounds  where,  according  to  Kremann  (Abstr.,  1905,  ii,  76),  the 
maximum  is  often  very  flat  and  the  eutectics  solidify  about  the  same 
temperature.  From  these  results  no  definite  conclusions  as  to  the 
presence  of  chemical  compounds  can  be  drawn. 

The  tendency  to  the  formation  of  higher  polyiodides  increases  in 
the  order  (Li,Na),  K,  NH4,  Rb,  Cs,  which  is  the  same  as  the  order  of 
the  metals  in  the  periodic  system  and  of  the  decrease  in  solubility 
of  the  platinichlorides  and  other  slightly  soluble  salts.  Gr.  S. 

Simple  Process  for  the  Continuous  Electrolytic  Preparation 
of  Potassium  Chlorate.  A.  Wallace:  (Zeit.  Elektvochem.,  1906, 
12,  667 — 668). — Into  a  large  beaker  with  concentric  cylinders  of 
platinum  gauze  for  electrodes  and  a  mechanical  stirrer,  is  placed  a  solu¬ 
tion  containing  25  grams  of  potassium  chlorate,  0-2  gram  of  potassium 
chromate,  and  0"8  c.c.  of  concentrated  hydrochloric  acid  in  100  c.c.  ;  a 
current  density  of  0T5  ampere  per  sq.  cm.  is  used.  Fresh  solution  is 
dropped  in  to  replace  the  decomposed  chloride  and  make  up  for  the 
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loss  of  water  by  evaporation.  The  chlorate  crystals  are  removed  every 
twenty-four  hours.  In  a  ninety  hour  run  the  yield  was  92  per  cent. 

T.  E. 

Electrolysis  of  Potassium  Nitrate.  Charles  Couchet 
R.  C.  Schlosser,  and  Louis  Duparc  (Zeit.  Elelctrochem.,  1906,  12 
665 — 666). — When  fused  potassium  nitrate  is  electrolysed,  either  with 
direct  or  alternating  current,  potassium  nitrite  and  oxide  are  formed, 
the  metallic  electrodes  being  oxidised  at  the  same  time.  The  best 
yield  of  nitrite  is  obtained  with  graphite  electrodes.  The  yield 
increases  as  the  temperature  is  raised  and  the  current  density 
increased;  it  is  much  better  with  direct  than  with  alternating  current. 
The  gases  evolved  consist  mainly  of  carbon  dioxide  and  nitric  oxide, 
with  smaller  quantities  of  oxygen  and  nitrogen.  T.  E. 

Organosols  and  Gels  of  Sodium  Chloride.  Carl  Paal  and 
Gustav  Kuhn  ( Ber .,  1906,  39,  2859 — 2862.  Compare  this  vol.,  ii, 
351). — The  precipitate  obtained  by  the  addition  of  light  petroleum  to 
the  benzene  solution  of  the  condensation  product  of  ethyl  chloroacetate 
and  ethyl  sodiomalonate,  is  completely  soluble  in  benzene  when  freshly 
prepared,  but  loses  this  property  when  dried  in  a  vacuum.  It  contains 
58  per  cent,  of  sodium  chloride. 

Similar  results  are  obtained  when  the  condensation  occurs  in  xylene 
solution. 

With  acetyl  chloride  and  ethyl  sodiomalonate  in  presence  of  benz¬ 
ene,  a  clear  solution  is  first  obtained,  but  this  rapidly  deposits  a  gel, 
which,  when  dry,  contains  87‘27  per  cent,  of  sodium  chloride. 

Acetyl  chloride  and  ethyl  sodioacetonedicarboxylate  yield  a  gel  con¬ 
taining  95 '62  per  cent,  of  sodium  chloride.  J.  J.  S. 

Organosols  and  Gels  of  Sodium  Bromide.  Carl  Paal  and 
Gustav  Kuhn  ( Ber .,  1906,  39,  2863—2866.  Compare  this  vol.,  ii, 
351, and  preceding  abstract). — When  ethyl  bromoacetate, acetyl  bromide, 
or  phenacyl  bromide  is  condensed  with  ethyl  sodiomalonate  in  the  pre¬ 
sence  of  benzene,  a  colloidal  solution  is  obtained,  from  which  light 
petroleum  precipitates  an  adsorption  compound  of  colloidal  sodium 
bromide  with  organic  substances.  The  organosols  of  sodium  bromide 
are  less  stable  than  those  of  sodium  chloride,  and  are  more  readily 
transformed  into  the  corresponding  gels.  A  partial  conversion  into 
crystalline  sodium  bromide  also  occurs  in  the  presence  of  small  amounts 
of  water.  It  has  not  been  found  possible  to  obtain  organosols  or  gels 
containing  sodium  iodide,  as  in  organic  condensations  in  the  presence 
of  benzene  this  salt  separates  in  a  crystalline  form.  J.  J.  S. 

Electrolytic  Production  of  Sodium  Persulphate.  Consortium 
fur  Elektrochemische  Industrie  &  Erich  Muller  (D.R.-P. 
172508). — Sodium  persulphate  may  be  conveniently  prepared  by  dis¬ 
solving  Glauber’s  salt  (150  parts)  in  70  parts  of  concentrated  sulphuric 
acid  and  electrolysing  at  17°  with  a  current  density  of  0-2  ampere 
per  square  cm.  of  anode,  and  4  amperes  per  square  cm.  of  cathode  ; 
the  persulphate  is  readily  deposited,  for,  although  water  can  dissolve 
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50  pei’  cent.  of  the  salt,  only  about  6  per  cent,  is  taken  up  by  the 
strong  sulphuric  acid  solution.  G.  T,  M. 

Mixed  Crystals  of  Anhydrous  Sodium  Sulphate,  Tungst¬ 
ate,  and  Molybdate.  H.  E.  Boeke  (Zeit.  anorg.  Chem .,  1906,  50, 
355 — 381). — An  account  is  given  of  the  investigation  of  a  ternary 
system  in  which  mixed  crystals  occur ;  the  theory  of  these  systems  has 
recently  been  developed  by  Schreinemakers  (Abstr.,  1905,  ii,  154,  376, 
685). 

Anhydrous  sodium  sulphate  melts  at  888°  and  has  a  transition 
point  a  -  e  at  239°.  Sodium  tungstate  melts  at  698°  and  shows  two 
transition  points,  /3  -  y  at  588°  and  y  -  8  at  564°.  Sodium  molybdate 
melts  at  692°,  and  has  at  least  three  transition  points,  a  —  (3  at  619°, 
ft  —  y  at  587°,  and  y  -  8  at  431°.  The  designation  of  the  different 
forms  is  chosen  from  the  behaviour  of  the  three  salts  in  the  binary 
systems. 

From  the  results  of  thermal  measurements, confirmed  by  microscopic 
observations,  it  is  shown  that  the  binary  system,  Ka2S04  -  lSTa2M04, 
forms  a  continuous  series  of  mixed  crystals  on  solidification,  whilst  the 
systems  Ka2W04  -  Ka2S04  and  Na2M04  —  Na2W04  form  two  series  of 
mixed  crystals  which  are  isodimorphous.  There  is  a  minimum  in  the 
freezing-point  curve  of  each  of  the  three  binary  systems. 

In  the  ternary  system,  the  composition  is  represented  on  an  equi¬ 
lateral  triangle,  the  temperature  axis  being  perpendicular  to  the  plane 
of  the  latter,  so  that  the  temperatures  of  the  beginning  and  end  of 
crystallisation  are  represented  by  a  pair  of  surfaces  which  meet  in 
three  points  belonging  to  the  respective  binary  systems.  Similar  pairs 
of  surfaces  determine  the  equilibria  for  transitions  in  ternary  mixed 
crystals.  As  the  molybdate  and  tungstate  show  a  very  analogous 
behaviour,  the  points  of  the  surfaces  were  determined  in  mixtures  pro¬ 
duced  by  addition  of  gradually  increasing  amounts  of  the  sulphate  to 
mixtures  of  the  other  two  in  varying  proportions. 

From  the  fused  mass,  two  series  of  ternary  mixed  crystals  separate, 
there  being  a  gap  over  part  of  the  surface  of  fusion.  The  transition 
phenomena  in  the  ternary  system  correspond  in  general  with  those  in 
the  three  binary  systems.  It  could  not  be  definitely  determined  whether 
a  ternary  minimum  was  present.  G.  S. 

Atomic  Weight  of  Silver.  Philippe  A.  Guye  and  G.  Ter- 
Gazarian  ( Compt .  rend.,  1906,  143,  411 — 413). — The  generally 
accepted  value  107'93  for  the  atomic  weight  of  silver  due  to  Stas,  and 
obtained  from  the  ratios  KC103  :  KOI  and  Ag  :  01,  is  higher  than  the 
mean  value  107'89  obtained  by  other  methods  (Abstr.,  1906,  ii,  19) ; 
the  authors  have  therefore  examined  potassium  chlorate  for  impurities 
of  potassium  chloride  or  hypochlorite,  and  find  that,  whilst  even  the 
crude  commercial  salt  is  free  from  the  latter  impurity,  the  former  is 
always  present  to  the  extent  of  from  0’022  to  0-029  per  cent,  in  the 
most  carefully  recrystallised  specimens  of  the  chlorate.  Clarke's  value 
for  the  atomic  weight  of  silver  deduced  from  all  the  determinations 
involving  the  ratios  KC103  :  KOI  and  KOI :  Ag  is  107’927,  and  this 
becomes  107’879  when  corrected  for  the  amount  of  potassium  chloride 


INORGANIC  CHEMISTRY. 


751 


present  in  the  chlorate ;  and  Marignac’s  value  from  the  ratio 
AgC103  :  AgCl,  combined  either  with  the  ratio  Cl :  H  (Dixon  and  Edgar, 
Abstr.,  1905,  ii,  696),  or  the  ratio  Ag  :  AgCl  (Richards  and  Wells, 
Abstr.,  1905,  ii,  450)  is  107'902.  The  mean  value  for  the  atomic 
weight  of  silver,  obtained  by  ten  different  methods,  is  therefore  107  890, 
with  an  upper  and  lower  limit  of  107-908  and  107-871  respectively 
(0=16).  M.  A.  W. 

Silver  and  Silver  Sulphide.  K.  Friedrich  and  A.  Leroux 
( Metallurgies  1906,  3,  361 — 371). — The  freezing-point  curve  of  mixtures 
of  silver  and  silver  sulphide  has  been  determined.  The  depression  of 
the  freezing  point  of  silver  by  the  addition  of  small  quantities  of  silver 
sulphide  is  in  agreement  with  that  calculated  theoretically.  At  906° 
a  separation  into  two  layers  takes  place.  The  eutectic  mixture,  which 
is  almost  pure  silver  sulphide,  solidifies  at  806°.  A  development  of 
heat,  increasing  with  the  percentage  of  silver  sulphide,  is  also  observed 
at  175°,  and  corresponds  with  a  transformation  of  silver  sulphide  in 
the  solid  state.  Silver  sulphide  may  be  detected  microscopically  in 
silver  even  when  present  only  to  a  very  small  extent.  This  test  may 
be  made  more  sensitive  by  exposing  the  polished  specimens  to  the 
action  of  strong  light  In  the  presence  of  even  0-01  per  cent,  of  silver 
sulphide,  the  silver  assumes  brilliant  interference  tints,  owing  to  the 
formation  of  a  thin  film  of  sulphide.  Silver  selenide  and  telluride  are 
not  sensitive  to  light. 

The  formation  of  capillary  silver  in  the  fusion  of  silver  sulphide 
takes  place  even  when  precautions  are  taken  to  exclude  water  vapour. 
The  presence  of  occluded  gas  is  also  not  necessary.  The  first  appear¬ 
ance  of  capillary  silver  is  observed  slightly  above  175°,  and  the 
phenomenon  is  possibly  connected  with  the  transformation  of  silver 
sulphide  at  this  temperature.  C.  H.  D. 

Ammonium  Syngenite.  Joh.  D’Ans  (Ber.,  1906, 39,  3326 — 3328. 
Compare  Bell  and  Taber,  this  vol.,  ii,  352). — Ammonium  calcium 
sulphate,  which  is  readily  prepared  in  glistening,  silky  needles  by 
adding  calcium  sulphate  to  an  almost  saturated  solution  of  ammonium 
sulphate  and,  after  some  days,  washing  the  product  with  50  per  cent, 
alcohol,  has  the  composition  Ca(NH4)2(S04)2,H.20,  analogous  to 
potassium  calcium  sulphate,  and  is  stable  at  25°.  A  comparison  of 
solubility  curves  for  ammonium  calcium  sulphate  at  25°  and  50°  (Bell 
and  Taber,  loo.  cit.)  shows  that  the  transformation  point  of  ammonium 
syngenite  lies  below  0°.  G.  Y. 

System  Lime,  Gypsum,  Water,  at  25°.  Frank  K  Cameron  and 
James  M.  Bell  (J.  Amer.  Chem.  Soc.,  1906,  28,  1220— 1222).— The 
composition  has  been  determined  of  solutions  which  were  prepared  by 
adding  :  (l)  solid  gypsum  to  solutions  of  lime  of  various  strengths;  and 
(2)  lime  to  solutions  of  gypsum  of  various  strengths,  and  keeping  the 
mixtures  agitated  for  two  weeks  at  25°.  The  results  are  tabulated  and 
plotted  as  curves.  It  is  found  that  the  solubility  of  lime  in  gypsum 
solutions  is  nearly  constant,  but  is  slightly  greater  in  the  more  con- 
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centrated  solutions.  In  lime  solutions,  however,  the  solubility  of 
gypsum  decreases  regularly  as  the  amount  of  lime  in  solution  increases. 

. .  E.  G. 

Phosphates  of  Calcium.  III.  Superphosphate.  Frank  K. 
Cameron  and  James  M.  Bell  (J.  Amer.  Chem.  Soc.,  1906,  28, 
1222 — 1229.  Compare  Cameron  and  Seidell,  Abstr.,  1905,  ii,  33  ;  1906, 
ii,  163;  and  Cameron  and  Bell,  Abstr.,  1906,  ii,  164). — A  study  has 
been  made  of  the  solubility  curves  in  the  four-component  system, 
lime,  phosphoric  acid,  sulphuric  acid,  water,  at  25°.  The  solid  phases 
which  are  present  at  several  points  on  the  curves  are  stated  in  tabular 
form.  Determinations  have  also  been  made  of  the  conditions  obtaining 
at  other  temperatures. 

The  results  of  the  action  of  water  on  a  superphosphate  composed  of 
gypsum  and  monocalcium  phosphate  at  25°  are  as  follows.  The 
addition  of  water  to  monocalcium  phosphate  crystals  causes  a  partial 
change  to  dicalcium  phosphate  and  the  formation  of  a  solution  saturated 
with  respect  to  both  phosphates.  A  small  amount  of  gypsum  is  also 
dissolved.  On  the  addition  of  a  further  quantity  of  water,  the  mono¬ 
calcium  phosphate  disappears  and  dicalcium  phosphate  is  produced. 
The  effect  of  this  treatment  is  to  wash  out  some  phosphoric  acid, 
together  with  considerable  quantities  of  calcium  and  a  very  small 
amount  of  gypsum.  On  removing  some  of  the  solution  and  adding 
more  water  to  the  residue,  the  crystalline  dicalcium  phosphate  gives  up 
phosphoric  acid,  which  carries  some  of  the  phosphate  into  solution.  The 
solid  residue  changes  to  a  solid  solution  of  lime  and  phosphoric  acid, 
and,  on  continued  treatment  with  water,  this  solid  solution  changes 
gradually  into  that  solid  solution  which,  in  saturated  gypsum  solutions, 
dissolves  unchanged,  that  is,  the  ratio  of  lime  and  phosphoric  acid 
which  enter  solution  is  the  same  as  in  the  solid  solution.  At  this 
stage,  the  gypsum  has  a  much  greater  solubility,  and  will  probably  be 
all  washed  away  before  the  solid  solutions  have  entirely  disappeared. 
Finally,  the  comparatively  insoluble  solid  solution  of  lime  and  phos¬ 
phoric  acid,  which  contains  relatively  more  lime  than  is  required  by 
the  formula  Ca3(P04)2,  will  gradually  be  dissolved.  E.  G. 

Action  of  Ammonia  on  Strontium.  Strontium-ammonium. 

G.  Roederer(5wW.  Soc.  chim.,  1 906,  [iii],  35,  715 — 727). — Experimental 
details  are  given  of  the  results  already  recorded  (Abstr.,  1905,  ii,  455). 
When  strontium-ammonium  is  exposed  under  reduced  pressure,  it 
decomposes  slowly  at  20°,  and  very  rapidly  above  this  temperature, 
evolving  a  mixture  of  ammonia  and  hydrogen  and  leaving  a  white 
mass  of  strontiamide,  Sr(NH2)2.  When  a  solution  of  strontium- 
ammonium  is  treated  with  carbon  monoxide  at  —  45°,  a  dull  yellow, 
pulverulent  mass  of  strontium  carbonyl,  Sr(CO)2,  is  obtained ;  this 
becomes  bright  yellow  on  exposure  to  moist  air,  forms  a  limpid,  yellow 
solution  with  water,  and  blackens  when  heated  under  reduced  pressure, 
yielding  a  mixture  of  strontia,  strontium  carbonate,  and  carbon. 

By  the  action  of  oxygen  on  strontium-ammonium,  dissolved  in 
ammonia  solution,  cooled  to  -55°,  the  deep  bluish-black  colour  lightens 
and  finally  disappears,  and,  on  allowing  the  ammonia  to  evaporate,  a 
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mixture  of  strontia  and  strontium  dioxide  is  obtained  (compare 
Mentrel,  Abstr.,  1903,  ii,  77).  Nitrogen  dioxide  also  reacts  with 
strontium-ammonium,  dissolved  in  ammonia  solution,  forming 
strontium  hyponitrite. 

When  dry  ammonia  is  passed  over  strontium  heated  at  200°, 
hydrogen  and  nitrogen  are  obtained,  and  some  strontiamide  is  formed. 
At  800°,  the  yellowish-grey  product  obtained  is  a  mixture  of  strontium 
hydride  and  nitride.  T.  A.  H. 

Gelatinous  Inorganic  Salts  of  the  Alkaline  Earth  Metals. 

Carl  Neuberg  and  Ernst  Neimann  ( Chern .  Centr.,  1906,  ii, 
590 — 591  ;  from  Biochem.  Zeit.,  1,  166 — 176). — When  dilute  sulphuric 
acid  is  added  to  a  methyl-alcoholic  solution  of  barium  hydroxide, 
barium  sulphate  is  precipitated  in  a  gelatinous  form.  It  can  be  dried 
in  a  vacuum  and  heated  strongly  without  change,  but  on  boiling  with 
water  for  a  considerable  time  it  passes  into  the  ordinary  form ;  this 
change  is  accelerated  by  the  addition  of  hydrochloric  acid. 

Barium  hydrogen  phosphate  can  be  obtained  in  a  similar  gelatinous 
modification. 

If  a  current  of  carbon  dioxide  is  passed  into  a  saturated  methyl- 
alcoholic  solution  of  barium  oxide,  the  liquid  is  suddenly  transformed 
into  a  solid  jelly  which,  when  freed  from  solution,  represents  a 
gelatinous  form  of  barium  carbonate.  By  the  introduction  of  more 
carbon  dioxide,  a  white  powder  of  the  composition  BaC03,H20  is 
obtained,  which  is  readily  soluble  in  water.  The  solution  after  a  time 
deposits  a  flocculent  precipitate.  Both  forms  of  the  carbonate  dis¬ 
solve  slowly  in  methyl  alcohol.  The  methyl-alcoholic  solutions  are 
colloidal  in  appearance  and  very  viscous  :  barium  sulphate  is  preci¬ 
pitated  on  addition  of  sulphuric  acid,  but  the  methyl  alcohol  can  be 
removed  by  distillation  without  alteration  of  the  colloidal  character. 
Addition  of  excess  of  water  causes  precipitation,  and  gelatinous  barium 
oxalate  separates  on  addition  of  a  solution  of  oxalic  acid. 

When  ethyl  alcohol  and  a  little  water  are  added  to  a  methyl- 
alcoholic  solution  of  barium  oxide,  the  hydrate,  Ba(0H).2,8H20,  crystal¬ 
lises  in  well-formed  needles.  If  the  solution  is  slowly  evaporated  in 
a  vacuum,  barium  methoxide,  Ba(OMe)2,  separates  in  transparent 
needles.  It  is  slightly  soluble  in  ethyl  alcohol,  insoluble  in  ether  and 
acetone. 

On  addition  of  an  alcoholic  solution  of  potassium  hydrogen  sulphide, 
hydrated  barium  sulphide,  BaS,H20,  separates  out  in  a  gelatinous 
condition ;  it  dissolves  slowly  in  contact  with  methyl  alcohol. 
Gelatinous  modifications  of  barium  thiocyanate  and  tannate,  and  of 
various  calcium,  strontium,  and  magnesium  compounds,  have  been 
prepared  by  similar  methods.  The  stability  of  these  compounds 
increases  with  increasing  molecular  weight.  H.  M.  D. 

Behaviour  of  Barium  and  Calcium  Carbonates  at  High 
Temperatures.  H.  E.  Boeke  (Zeit.  cmorg.  Chem.,  1906,  50, 
244 — 248). — According  to  Le  Chatelier  (Abstr.,  1887,  431),  barium 
carbonate  melts  in  an  open  vessel  at  795°,  whilst  Finkelstein  (this 
vol.,  ii,  354)  has  recently  shown  that  the  undecomposed  carbonate  does 
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not  fuse  even  at  1350°.  The  author,  in  agreement  with  Finkelstein, 
finds  that  the  salt  only  partially  fuses  when  heated  at  1380°  in  a 
current  of  carbon  dioxide,  and  considers  that  the  lower  fusing  point 
in  an  open  vessel  indicates  the  formation  of  a  basic  salt.  It  has  also 
been  found  that  the  salt  has  a  transition  point  at  811°  when  heated  in 
a  current  of  carbon  dioxide. 

When  aragonite  is  heated  to  470°,  it  changes  into  calcite,  and  this 
transition  takes  place  at  lower  temperatures  (445°)  on  long-continued 
heating'.  The  change  is  not  accompanied  with  an  appreciable  develop¬ 
ment  of  heat. 

Le  Chatelier  (Abstr.,  1893,  ii,  119,  166)  claims  to  have  melted 
calcium  carbonate  under  a  pressure  of  1 000  kilos,  per  sq.  cm.  at  a 
temperature  a  little  below  the  melting  point  of  gold  (1064°),  but  other 
investigators  have  thrown  doubt  on  this  observation.  The  author 
now  finds  that  the  salt  does  not  melt  when  heated  to  1400 — 1500° 
under  a  pressure  of  carbon  dioxide  of  30  atmospheres,  although  the 
original  fine  powder  becomes  crystalline ;  in  these  circumstances 
partial  dissociation  into  calcium  oxide  and  carbon  dioxide  also  takes 
place.  G.  S. 

Contamination  of  Zinc  and  its  Compounds  with  Lead. 

T.  Tusting  Cocking  ( Chemist  and  Druggist,  1906,  69,  507.  Com¬ 
pare  Hill,  Abstr.,  1905,  ii,  356). — -The  lead  was  estimated  as  sulphate, 
as  chromate,  and  colorimetrically  as  sulphide.  Commercial  zinc  was 
found  to  contain  0-4 — 1‘6  per  cent.,  the  “arsenic-free”  metal 
0-016 — 0T  per  cent,  of  lead.  Zinc  oxide  contains  0  05 — 0'4  per  cent., 
the  carbonate  0-04 — 0  14  per  cent,  of  lead;  none  of  the  other  zinc 
salts  examined  contained  more  than  0T  per  cent.  G.  S. 

Precipitated  Basic  Carbonates  of  Zinc  and  Cadmium. 
Moritz  Kohn  ( Zeit .  anorg.  Chem.,  1906,  50,  315 — 317). — Precipitated 
basic  carbonate  of  zinc  completely  precipitates  solutions  of  ferric 
chloride,  aluminium  nitrate,  and  uranyl  nitrate  in  the  cold, 
whilst  chromic  nitrate  is  only  partially  precipitated  in  the  cold,  but 
completely  on  heating.  The  precipitate  from  the  uranium  solution 
consists  of  hydrated  uranic  acid  slightly  contaminated  with  zinc. 

Precipitated  cadmium  nitrate  precipitates  completely  solutions  of 
ferric  chloride  and  nitrate,  but  acts  only  slightly  on  solutions  of 
chromium,  uranyl,  and  aluminium  nitrates  in  the  cold.  G.  S. 

Determination  of  the  Atomic  Weights  of  the  Elements 
of  the  Rare  Earths.  Wilhelm  Feit  and  Karl  Przibylla  (Zeit, 
anorg  Chem.,  1906,  50,  249 — 264.  Compare  Abstr.,  1905,  ii,  250). — 
It  is  pointed  out  that  the  sulphate  method  for  determining  the  atomic 
weights  of  the  metals  of  the  rare  earths  is  very  troublesome,  and  an 
alternative  method,  which  is  very  simple  and  accurate,  is  suggested. 
A  known  weight  of  the  oxide  is  dissolved  in  Nj 2  sulphuric  acid  and 
titrated  back  with  Nj  10  alkali,  methyl-orange  being  used  as  indicator. 
For  the  method  to  be  applicable  it  is  necessary  that  the  normal 
sulphates  should  be  absolutely  neutral  towards  the  indicator,  and  it  is 
shown  that  in  certain  typical  cases  this  condition  is  fulfilled. 
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The  atomic  weights  of  a  number  of  the  rare  earth  elements  have 
been  determined  by  this  method ;  the  oxides  employed  were  prepared 
by  the  authors,  or  obtained  from  other  workers  in  the  same  field,  and 
were  spectroscopically  pure.  The  results,  corrected  to  a  vacuum,  are 
as  follows:  La  =  139*17;  Pr  =  14062;  Nd  =  144-6;  Sm=  15056; 
Eu  =  152-66  ;  Gd  =  157-47  ;  Yb=  173-52  ;  Yt  =  89*40.  With  two  excep¬ 
tions,  the  results  are  in  excellent  agreement  with  the  most  trustworthy 
previous  determinations  ;  the  value  for  europium  is  0"63  unit 
higher  than  that  obtained  by  Urbain ;  that  for  yttrium  is  also 
higher. 

The  authors  do  not  claim  extreme  accuracy  for  these  observations, 
which  were  carried  out  in  a  technical  laboratory,  but  consider  that  the 
method  avoids  certain  difficulties  of  the  sulphate  method,  and  is  capable 
of  giving  results  of  the  highest  accuracy.  G.  S. 

Electrolytic  Precipitation  of  Lead  from  Acetate  Solutions. 

Ralph  0.  Snowdon  (J.  Physical  Chem.,  1906,  10,  500 — 501). — By 
using  a  revolving  cathode  and  a  low  current  density  it  is  possible  to 
deposit  lead  from  a  solution  of  its  acetate  in  the  form  of  a  crystalline 
adherent  film.  The  adherent  character  of  the  deposit  is  improved  by 
the  addition  of  a  little  gelatin  to  the  solution.  W.  A.  D. 

Lead  Matte.  Hugo  Weidmann  ( Metallurgie ,  1906,  3,  660 — 664). 
— Mixtures  of  lead  sulphide  and  ferrous  sulphide,  prepared  by  fusion  in 
an  electric  furnace,  were  examined.  Pure  ferrous  sulphide  melts  at 
1137°,  and  lead  sulphide  at  970°  (compare  Friedrich  and  Leroux,  this 
vol.,  ii,  355).  The  freezing-point  curve  of  mixtures  of  the  two  sulphides 
consists  of  two  branches,  meeting  at  a  eutectic  point  at  782°  and  25 -8 
per  cent,  of  ferrous  sulphide.  Compounds  of  the  two  sulphides  are 
therefore  not  formed,  and  the  fact  that  the  eutectic  horizontal  is  to  be 
traced  as  far  as  the  limits  of  the  diagram  proves  that  solid  solutions  do 
not  occur.  These  conclusions  are  confirmed  by  microscopic  examina¬ 
tion  of  the  solidified  mixtures.  C.  H.  D. 

Modifications  of  Lead  Oxide.  Rudolf  Ruer  (Zeit.  anorg.  Chem., 
1906,  50,  265 — 275.  Compare  this  vol.,  ii,  542). — The  author  has 
observed  that  some  specimens  of  pure  lead  oxide  have  a  brownish- 
yellow  colour,  which,  on  heating  to  600°  and  allowing  to  cool,  becomes 
fight  yellow.  The  latter  modification  again  becomes  brownish-yellow 
on  prolonged  rubbing  in  a  mortar  with  considerable  pressure,  and  on 
further  heating  and  cooling  the  yellow  colour  is  restored. 

Geuther  (Abstr.,  1884,  824)  has  shown  that  by  boiling  lead 
hydroxide  with  10  per  cent,  sodium  hydroxide  solution,  a  light  yellow 
modification,  and  with  very  concentrated  hydroxide  solution  a  red  modi¬ 
fication,  of  lead  oxide  is  obtained.  It  has  now  been  found  that  the  red 
oxide  is  changed  to  the  yellow  by  heating  at  700°,  but  the  transition  is 
slower  than  in  the  case  of  the  reddish-brown  oxide  referred  to  above. 
Further,  the  light  yellow  oxide  is  considerably  more  soluble  in  water 
than  the  red  modification. 

On  the  basis  of  these  observations,  it  is  suggested  that  the  light 
yellow  oxide  is  unstable  at  the  ordinary  temperature,  the  change  to  a 
more  stable  form  being  accelerated  by  friction  and  pressure;  at  higher 
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temperatures  (above  500 — 600°)  the  yellow  is  the  stable  modification. 
It  remains  for  the  present  undecided  whether  Geuther’s  red  oxide  and 
that  obtained  from  the  yellow  by  rubbing  are  identical ;  they  appear 
to  differ  in  the  readiness  with  which  they  undergo  transition  on  heat¬ 
ing,  and  the  yellowish-brown  oxide  is  about  as  soluble  in  water  as  the 
light  yellow  variety,  and,  therefore,  much  more  soluble  than  the  red 
oxide,  but  the  latter  property  may  be  due  to  the  presence  of  a  consider¬ 
able  proportion  of  the  light  yellow  in  the  yellowish-brown  oxide. 

G.  S. 

New  Method  of  preparing  Lead  Peroxide.  Louis  Friderich, 
Edouard  Mallet,  and  Philippe  A.  Guye  (Chem.  Centr.,  1906,  ii,  465  ; 
from  Mon.  Sci.,  1906,  [iv],  20,  ii,  514 — 518). — A  mixture  of  five  kilos, 
of  lead  sulphate  with  1'2  kilos,  of  magnesium  oxide  is  suspended  in  13 
litres  of  hot  water,  and  the  whole  is  then  saturated  with  chlorine  under 
pressure.  The  liquid  portion  is  run  off,  and  the  lead  peroxide  is 
washed  with  water.  In  order  to  remove  traces  of  chloride  and  sulphate, 
as  well  as  any  lead  monoxide,  the  crude  peroxide  is  treated  first  with 
boiling  10  per  cent,  sodium  hydroxide  and  then  with  hot  nitric  acid. 
The  resulting  product  contains  97  per  cent,  of  peroxide.  The  reaction 
may  be  represented  by  the  two  equations  PbS04  +  MgO  =  MgS04  +  PbO 
and  PbO  +  MgO  +  Cl2  =  Pb02  +  MgCl2.  P.  H. 

Electrolytic  Corrosion  of  the  Bronzes.  B.  E.  Curry  («/.  Physical 
Chem .,  1906,  10,  474 — 499). — The  rates  of  corrosion  of  bronzes  of 
different  composition  were  determined  in  aqueous  solutions  of  different 
salts,  when  the  bronze  was  made  the  anode  and  a  platinum  wire  the 
cathode ;  the  proportion  of  copper  in  the  bronzes  varied  from  95  per 
cent,  to  5  per  cent.,  with  5  per  cent,  intervals.  Usually  a  7  per  cent, 
solution  of  the  salt  was  employed,  the  following  solutions  being  used : 
sodium  sulphate,  sodium  nitrate,  sodium  acetate,  sodium  carbonate, 
alkaline  sodium  tartrate,  ammonium  oxalate  containing  oxalic  acid, 
sodium  chloride,  sodium  persulphate,  ammonium  sulphate,  and  copper 
sulphate.  A  current  of  about  25  milliamperes  and  a  current  density 
of  0T8  ampere  per  square  decimetre  were  employed.  Curves  are 
drawn  showing  the  variation  of  current  efficiency  with  the  composition 
of  the  alloy,  and  the  nature  of  the  solid  phases  in  the  latter.  The 
conclusions  are  summarised  as  follows. 

The  a-bronzes  corrode  more  rapidly  than  any  others,  almost  pure 
copper  dissolving;  from  the  a  +  S-  and  a  +  /3-alloys,  copper  dissolves 
more  rapidly  than  tin.  The  (3,  8,  f3  +  y,  S  +  Cu3Sd,  Cu3Sn  +  e,  and 
€-bronzes  undergo  very  little  change  and  tend  to  become  passive.  The 
e  +  Sn  bronzes  become  rich  in  copper  on  the  surface,  and  tend  to  dis¬ 
integrate  as  the  tin  dissolves.  The  cause  of  certain  of  the  bronzes 
becoming  passive  appears  to  be  the  formation  of  a  film  of  stannic 
oxide  ;  the  film  was  obtained  in  quantity  and  examined.  The  e-bronze 
is  most  resistant  to  corrosion.  No  bronze  becomes  passive  in  solutions 
of  chlorides,  a  high  current  efficiency  being  observed  whatever  be  the 
composition  of  the  bronze.  In  all  other  salts  the  curve  of  current 
efficiency  shows  well-marked  fields,  an  abrupt  change  in  the  rate  of 
corrosion  occurring  at  the  appearance  or  disappearance  of  a  phase  in 
the  equilibrium  diagram. 
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The  effects  of  chemical  corrosion  were  in  most  cases  found  to  be 
similar  in  nature  to  those  of  electrolytic  corrosion.  W.  A.  D. 

Stable  Cupric  Hydroxide  and  the  Basic  Salt  7Cu0,2S03,5H20 
(Brochantite).  Josef  Habermann  (. Zeit .  anorg.  Chem.,  1906,  50, 
318 — 319). — A  fairly  stable  hydroxide  of  copper,  Cu(OH)2  (already 
obtained  by  Bottger,  J.  pr.  Chem . ,  1858,  73,  491),  can  be  prepared  by 
digesting  basic  copper  sulphate,  7Cu0,2S03,5H20,  with  10  per  cent, 
potassium  hydroxide  solution,  washing  the  precipitate  with  cold  water 
and  alcohol,  and  drying  at  100°.  It  is  light  bluish-green  in  colour. 

The  basic  sulphate  itself  is  obtained  by  the  action  of  50  c.c.  of  2 N- 
sodium  hydroxide  on  a  solution  of  5  grams  of  copper  sulphate  in  200  c.c. 
of  water  in  the  cold  ;  it  is  washed  and  dried  at  100°.  G.  S. 

The  Two  Forms  of  Mercuric  Iodide.  Luigi  Mascarelli 
(Atti  12.  Accacl.  Lincei,  1906,  [v],  15,  ii,  192.  Compare  Kastle 
and  Clark,  Abstr.,  1900,  ii,  141  ;  Kastle  and  Reed,  Abstr.,  1902, 
ii,  324  ;  Gernez,  Abstr.,  1903,  ii,  428,  481). — The  solubility  of 
mercuric  iodide  in  nitrobenzene,  m-nitrotoluene,  y>-nitrotoluene,  and 
a-nitronaphthalene  has  been  studied  in  the  following  way.  Known 
quantities  of  the  iodide  were  added  successively  to  the  solvent,  which, 
after  heating  to  cause  the  salt  to  dissolve,  was  cooled  until  crystals  of 
the  iodide  began  to  separate ;  at  this  point  the  temperature  was 
observed.  In  order  to  obviate  supersaturation,  a  crystal  of  the  iodide 
was  added  just  before  the  point  of  separation  was  reached  ;  readings 
were  taken  both  when  the  yellow  and  the  red  forms  of  the  iodide  were 
added.  Only  one  value  for  the  solubility  was  observed  in  either  case 
at  a  definite  temperature ;  between  temperatures  of  0°  and  220°,  the 
curves  of  solubility  of  the  iodide  are  continuous  in  the  case  of  all  the 
solvents  used,  no  break  in  the  direction  being  observed  at  the  trans¬ 
formation  point  of  the  iodide  (about  130°).  Above  130°,  only  the 
yellow  form  separates  in  all  cases  ;  below  this  temperature  the 
yellow  form  separates  first,  and  is  persistent  for  a  length  of  time 
depending  on  the  distance  of  the  temperature  below  the  transition 
point.  As  the  curve  below  130°  is  continuous  with  that  above  130°, 
it  appears  that  the  yellow  form  only  exists  in  solution  at  all  tempera¬ 
tures.  W.  A.  D. 

Chromates  of  Mercury,  Bismuth,  and  Lead.  Alvin  J.  Cox 
(Zeit.  anorg.  Chem.,  1906,  50,  226 — 243.  Compare  Abegg  and  Cox, 
Abstr.,  1904,  ii,  563,  662). — The  conditions  under  which  the  chromates 
of  lead,  mercury,  and  bismuth  are  capable  of  existing  in  solution,  and  the 
limits  of  their  existence,  have  been  determined.  In  accordance  with 
the  phase  rule,  each  of  these  salts  has  a  definite  hydrolytic  pressure,  in 
other  words  there  is  a  certain  minimum  concentration  of  acid  below 
which  the  salt  cannot  exist.  By  solubility  determinations  the  re¬ 
spective  concentrations  have  been  ascertained,  and  it  has  then  been 
found  possible  to  isolate  the  pure  salts. 

Two  chromates  of  mercury,  HgCr207  and  HgCr04,  have  thus  been 
prepared ;  at  25°  they  are  in  equilibrium  with  solutions  containing 
10’46  and  046  gram-mols.  of  chromic  acid  per  litre  respectively.  The 
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former  is  a  deep  carmine-red  powder ;  the  latter  a  light  orange 
powder.  The  two  lead  salts,  Pb0r207  and  PbCr04,  are  in  equilibrium 
with  solutions  containing  6  87  and  0'00002  gram-mols.  of  the  acid 
respectively.  The  former  salt  occurs  as  a  lustrous,  red,  crystalline 
powder.  The  bismuth  salts,  Bi203,Cr03  and  Bi203,2Cr03,  are  in 
equilibrium  with  solutions  containing  7‘80  and  000001  gram-mols.  of 
the  acid  respectively ;  the  former  is  an  orange-scarlet,  the  latter  an 
orange-yellow  powder. 

Salts  whose  hydrolytic  pressure  is  greater  than  the  solubility  of  the 
acid  at  the  temperature  of  experiment  cannot,  of  course,  be  obtained 
in  this  way.  It  has  been  found  that  a  solution  saturated  at  25° 
contains  10 '8  gram-mols.  of  chromic  acid  per  litre. 

Many  salts  intermediate  in  composition  to  the  respective  pairs  of 
compounds  are  mentioned  in  the  literature,  but  they  must  be  regarded 
as  mixtures.  G.  S. 

Determination  of  the  Melting  Points  of  Lead-aluminium 
and  Bismuth-aluminium  Alloys  by  means  of  Thermo-electric 
Pyrometers.  Hector  Pecheux  ( Compt .  rend.,  1906,  143,  397 — 398. 
Compare  Abstr.,  1904,  ii,  564;  1905,  ii,  526;  this  vol.,  ii,  286). — The 
author  has  determined  the  solidifying  points  of  aluminium,  and  of 
certain  of  its  alloys,  with  lead  and  bismuth  by  means  of  two  thermo¬ 
electric  couples,  one  composed  of  nickel  and  copper,  the  other  of 
platinum  and  10  per  cent,  platinum-iridium  ;  the  absolute  error  for 
the  range  of  temperature  employed  (630 — 720°)  is  0*71°  for  the  former 
and  2*75°  for  the  latter  couple,  and,  provided  that  precautions  are  taken 
to  avoid  oxidation,  and  the  Thomson  effect,  the  nickel-copper  pyro¬ 
meter  is  more  suitable  for  industrial  purposes  than  the  platinum- 
iridium  couple.  M.  A.  W. 

Constituents  of  Manganese-molybdenum  Alloys.  G.  Arri- 
vaut  (Compt.  rend.,  1906,  143,  464 — 465). —  Manganese-molybdenum 
alloys  richer  in  molybdenum  than  those  already  described  (this  vol., 
ii,  676),  prepared  by  reducing  the  mixed  oxides  with  aluminium 
powder,  form  hard,  brittle,  homogeneous  ingots,  silver-white  in  colour, 
non-magnetic,  readily  soluble  in  hot  concentrated  nitric  or  sulphuric 
acid,  or  fused  alkali  hydrogen  sulphites.  The  alloys  consist  of  free 
manganese  associated  with  one  or  other  of  the  compounds  Mn2Mo, 
MnMo,  or  MnMo2,  which  form  crystalline,  metallic  powders,  steel-grey  in 
colour  and  non-magnetic.  The  compound  Mn2Mo  is  left  as  a  residue 
when  alloys  containing  35T1  to  43-94  per  cent,  of  molybdenum  are 
treated  with  a  10  per  cent-,  alcoholic  solution  of  acetic  acid  ;  it  has  a 
sp.  gr.  8*37  at  0°,  the  calculated  value  being  7 -91 .  The  alloy  MnMo  is 
similarly  isolated  by  the  action  of  dilute  hydrochloric  acid  from  alloys 
containing  43-57  to  59-25  per  cent,  of  molybdenum  ;  it  has  a  sp.  gr. 
8'60  at  0°,  the  calculated  value  being  8  23.  The  compound  MnMo2  is 
obtained  by  treating  alloys  containing  64-70  to  72-27  per  cent,  of 
molybdenum  with  concentrated  hydrochloric  acid  ;  it  has  a  sp.  gr. 
8'70  at  0°,  the  calculated  value  being  8-59.  All  the  compounds  are 
attacked  by  chlorine  at  the  ordinary  temperature  or  with  incandescence 
at  300°,  by  oxygen  or  sulphur  at  a  red  heat,  and  by  water  vapour  at 
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250°,  whilst  hydrochloric  or  hydrofluoric  acid  only  dissolve  the  com¬ 
pound  Mn2Mo.  M.  A.  W. 

Use  of  Metallic  Deposits  in  the  Micrographic al  Examina¬ 
tion  of  Alloys.  Federico  Giolitti  ( Gazzetta ,  1906,36,  ii,  142 — 147). 
— A  preliminary  note  pointing  out  the  advantages  of  depositing 
electrolytically  a  thin  film  of  metal  on  the  section  of  steel  or  bronze 
which  is  to  be  examined  micrographically.  The  thin  film  of  metal  is 
subsequently  removed  by  polishing  with  finely  levigated  rouge ;  the 
electrolytic  treatment  greatly  emphasises  the  characteristic  micro¬ 
structure  in  the  case  of  different  kinds  of  steel  and  bronze.  Either 
copper,  nickel,  or  silver  may  be  chosen  as  the  metal  to  be  deposited  on 
the  alloy.  W.  A.  D. 

Iron  and  Calcium.  Oliver  P.  Watts  (J.  Amer.  Chem.  Soc.,  1906, 
28,  1152 — 1155). — Experiments  are  described  which  were  carried  out 
with  the  object  of  preparing  alloys  by  fusing  mixtures  of  iron  and 
calcium  in  a  graphite  crucible  by  means  of  an  electric  resistance 
furnace.  No  alloys  were  formed,  but  the  iron  became  richer  in  carbon 
and  silicon.  It  is  supposed  that  the  silicon  was  derived  from  silica 
present  in  the  magnesia  lining  of  the  crucible,  and  the  carbon  from  car¬ 
bon  monoxide  formed  during  the  operation.  When  a  thin  piece  of 
ignited  calcium  is  plunged  into  a  jar  of  carbon  dioxide,  calcium  oxide, 
calcium  carbide,  and  carbon  are  produced.  Other  attempts  to  obtain 
alloys  were  made  by  heating  calcium  in  a  pure  iron  cylinder  at 
850 — 880°,  and  by  reducing  iron  oxide  with  calcium  filings  in  presence 
of  excess  of  calcium,  but  without  success. 

Experiments  were  also  made  to  ascertain  whether  phosphorus  and 
sulphur  contained  in  iron  could  be  removed  by  heating  the  metal  with 
calcium.  It  was  found  that  in  one  case  the  whole  of  the  sulphur  present 
was  removed  and  in  another  case  that  the  percentage  of  phosphorus  in 
the  iron  was  reduced  from  1  *96  to  1’56.  The  commercial  application 
of  calcium  to  the  removal  of  phosphorus  from  iron  is  impracticable. 
[Compare  Quasebart,this  vol.,  ii,  229;  Stockem,  ibid.,  ii,  285.]  E.  G. 

Copper  Steels.  Pierre  Breuil  ( Compt .  rend.,  1906,  143, 
377 — 380.  Compare  this  vol.,  ii,  546,  677). — The  mechanical  proper¬ 
ties  of  three  series  of  copper  steels  have  been  examined,  and  the  values 
of  the  breaking  load,  the  torsion,  and  the  hardness  of  fourteen  samples 
are  tabulated  in  the  original.  The  fragility  of  the  steels  as  determined 
by  the  breaking  load  is  not  much  increased  by  the  copper,  and  none  of 
the  steels  containing  0'5  to  4  per  cent,  of  copper  are  brittle  ;  the  elastic 
limit  is  considerably  augmented  by  the  copper,  and  the  hardness  of 
the  steels  is  generally  higher  than  that  of  nickel  steels  containing  the 
same  amount  of  carbon  which  have  received  the  same  thermal 
treatment. 

The  corrosive  action  of  dilute  sulphuric  acid  on  copper  steels  is  less 
than  on  steels  of  the  same  carbon  content  not  containing  copper. 
Copper  steels  containing  from  0-5  to  4  per  cent,  of  copper  are  character¬ 
ised  by  a  fine  structure,  and  when  examined  under  the  microscope 
exhibit  a  perlite  structure  which  becomes  more  marked  as  the  percent¬ 
age  of  copper  increases.  M.  A.  W. 
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Triammine  Chromium  Salts.  A  Contribution  to  the 
Chemistry  of  Hydrates.  V.  Chromium  Compounds.  Alfred 
Werner  ( Ber .,  1906,  39,  2656—2667.  Compare  this  vol.,  i,  816;  ii, 
45  2) . — Dichloroaquotriamminechromium  chloride, 

_  [CrCl2(OH2)(NH3)8]Cl, 

formed  by  treating  Wiede’s  triamminechromium  I  tetroxide  (compare 
Hofmann  and  Hiendlmaier,  Abstr.,  1905,  ii,  716)  with  concentrated 
hydrochloric  acid  in  the  presence  of  glacial  acetic  acid,  is  purified  by 
conversion  into  the  nitrate,  the  chloride  being  regenerated  by  hydro¬ 
chloric  acid  at  0°.  It  crystallises  in  violet- brown  leaflets  and  is  easily 
soluble  in  water  to  a  blue  solution. 

The  nitrate,  [CrC]2(0H2)(NH3)3]N03,  obtained  from  the  crude 
chloride  and  nitric  acid,  separates  from  dilute  nitric  acid  in  a  felted 
mass  of  bluish-grey  needles. 

The  sulphate,  [CrCl2(0H2)(NH3)]2S04,  crystallises  in  reddish-blue 
needles.  The  iodide,  [CrCl2(OH2)(HH3)3]I,  forms  a  greenish-blue, 
crystalline  powder.  The  basic  iodide,  [Cr(OH2)3(NH3)3](OH)I2,  sepa¬ 
rates  on  the  addition  of  solid  potassium  iodide  to  the  crude  chloride 
dissolved  in  a  mixture  of  water  and  pyridine.  The  salt  retains  pyri¬ 
dine,  which  is  removed  by  repeated  trituration  with  a  saturated  solution 
of  potassium  iodide.  It  crystallises  in  bluish-red  leaflets,  and  is  soluble 
in  water.  The  bromide,  [Cr(OH2)3(NH3)3]Br3,  is  obtained  from  a  solu¬ 
tion  of  the  basic  iodide  and  concentrated  hydrobromic  acid  at  0° ;  it 
forms  reddish-brown  crystals,  and  is  very  hygroscopic.  C.  S. 

Trichlorotriamminecobalt  and  its  Hydrates.  Alfred  Werner 
[and  EmilBindschedler]  {Ber.,  1906,39, 2673 — 2679.  Compare  Abstr., 

1 905,  ii,  93). — The  first  and  the  last  members  of  the  series  CoCl3(NH3)3, 
[CoC12(OH2)(NH3)3]C1,  [CoC1(OH2)2(NH8)3]C12,  [Co(OH2)s(NH3)8]C18, 
have  been  prepared.  The  source  of  the  first-mentioned  compound  is 
a  substance,  obtained  from  dichloroaquotriamminecobalt  chlox’ide 
(dichro-salt)  and  sodium  hydroxide,  which  is  to  be  described  fully  in  a 
subsequent  paper.  The  substance  is  triturated  with  concentrated 
hydrochloric  acid,  whereby  dichloroaquotriamminecobalt  chloride 
and  trichlorotriamminecobalt,  CoCl3(NH3)3,  are  obtained,  only  the 
latter  remaining  after  twenty-four  hours’  washing  with  water.  It 
dissolves  slowly  in  cold  water,  forming  the  hydrated  compounds,  and 
nitric  or  sulphuric  acid  precipitates  from  the  solution  the  salt  of 
dichloroaquotriamminecobalt.  The  substance  is  unchanged  by  tritura¬ 
tion  with  nitric  acid,  and  the  chlorine  is  in  the  non-ionised  state. 

Triaquotriamminecobalt  chloride,  [Co(OH2)3(NH3)3]Cl3,is  formed  when 
trinitratotriamminecobalt  (Jorgensen,  Ber.,  1882,  15,  1900)  is  treated 
for  twenty-four  hours  with  very  dilute  acetic  acid,  and  the  solution 
treated  with  hydrochloric  acid  at  0°.  It  forms  a  heavy,  reddish- violet, 
crystalline  powder.  The  corresponding  bromide  is  prepared  in  a  similar 
manner.  In  both  compounds  the  halogen  is  wholly  removed  by  silver 
nitrate.  C.  S. 

Action  of  Liquid  Ammonia  on  Certain  Metallic  Anhydrides 
[Acidic  Oxides].  Arthur  Rosenheim  and  Felix  Jacobsohn  (Zeit. 
anorg.  Chem.,  1906,  50,  297 — 308) — Up  to  the  present  the  existence 
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of  amino-  or  imino-derivatives  of  weak  electro-negative  elements  has 
not  been  definitely  established.  Certain  compounds  of  the  latter 
type  have  now  been  obtained  by  the  action  of  liquid  ammonia  on 
the  anhydrides  and  chlorine  derivatives  of  certain  quinquevalent  and 
sexavalent  metals. 

Experiments  with  the  liquefied  gas  were  carried  out  mainly  as 
described  by  Stock  and  Hoffmann  (Abstr.,  1903,  ii,  207).  The  com¬ 
pounds  were  not  brought  into  contact  with  water,  but  were  washed 
with  liquid  ammonia,  and  the  omission  of  this  precaution  explains 
the  unsatisfactory  results  obtained  by  previous  observers  in  this 
field. 

Chromium  Compounds. — By  the  action  of  liquid  ammonia  on 
chromium  trioxide,  Cr03,  in  a  sealed  tube  at  the  ordinary  temperature, 
a  brown  compound  of  the  empirical  formula  Cr03,3NH3,  probably 
ammonium  imidochromate,  UH!Cr0(0*NH4)2,  was  obtained.  It 
readily  gives  up  ammonia  in  the  air,  and  dissolves  in  water  to  form 
ammonium  dichromate.  A  lead  compound,  (NH3)4(Cr03)2Pb,  was 
prepared  by  interaction  of  lead  iodide,  chromium  trioxide,  and  liquid 
ammonia ;  it  may  be  regarded  as  being  derived  from  the  imidochro¬ 
mate  by  replacement  of  one  of  the  NH4  groups  by  lead.  Potassium 
chlorochromate  and  liquid  ammonia  interact  to  form  a  compound  of 
the  formula  K(NH4)Cr03NH.  The  formation  of  the  potassium  and 
lead  compounds  is  regarded  as  confirming  the  correctness  of  the 
suggested  constitutional  formula  for  the  first- mentioned  substance. 
By  the  action  of  ammonia  gas  on  chromyl  chloride  dissolved  in  dry 
chloroform,  a  voluminous,  brown  substance,  (NH3)3Cr204(NII4)2,  was 
obtained ;  its  constitutional  formula  has  not  been  established. 

Molybdenum  Compounds. — By  the  action  of  liquid  ammonia  on 
molybdenum  trioxide,  Mo03,  a  snow-white  compound,  Mo03,3NH3,  was 
obtained  ;  the  same  substance  is  formed  by  the  action  of  liquid  ammonia 
on  molybdenyl  chloride.  Attempts  to  establish  its  constitution  did  not 
lead  to  very  conclusive  results.  A  lead  salt,  probably  analogous  in 
composition  to  the  chromium  salt  already  mentioned,  was  obtained. 
By  the  action  of  potassium  amide  in  liquid  ammonia  on  the  trioxide, 
a  practically  colourless  substance,  which  appeared  to  be  a  mixture 
of  JSH.'MoO(OK)2  and  NK.’MoO(OK)2,  was  isolated.  The  first  salt  is 
therefore  probably  ammonium  imidomolybdate,  NH!  MoO(OHH4)2. 

Tungsten  and  Uranium  Compounds. — Tungsten  trioxide,  W03,  does 
not  react  with  liquid  ammonia,  even  on  heating  at  108 — 109°  in  a 
sealed  tube;  with  the  oxychloride  W02CI.„  a  brown  compound, 
W03,3NH3,  is  obtained.  Uranium  trioxide  does  not  react  with 
ammonia,  but  the  oxychloride  gives  a  greyish-green  precipitate  which 
has  not  been  obtained  pure. 

Other  Compounds. — Arsenic  oxide  gives  with  liquid  ammonia  a  white 
compound  of  the  formula  As205,3NH3  ;  its  constitution  has  not  been 
determined.  Treated  with  lead  iodide  in  ammoniacal  solution,  a  heavy, 
white  precipitate,  of  the  approximate  composition 
Pb(NH40)2(As208NH)2, 

is  obtained.  Antimony  pentoxide  does  not  react  with  ammonia,  but 
the  hydrated  pentachloride,  SbCl5,H20,  forms  a  snow-white,  crystalline 
VOL.  xc.  ii  52 
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powder,  not  obtained  pure.  Vanadium  pentoxide  and  ammonia  react 
to  form  a  yellowish-brown,  very  unstable  compound. 

No  compounds  containing  the  NH2  group  have  been  obtained. 

G.  S. 

Dihydrate  of  Molybdic  Acid.  Arthur  Rosenheim  {Zeit.  anorg. 
Chem.,  1906,  50,  320.  Compare  Rosenheim  and  Davidsohn,  Abstr., 
1904,  ii,  128). — For  the  preparation  of  the  dihydrate  of  molybdic  acid, 
29 — 30  per  cent,  nitric  acid  must  be  used  instead  of  20  per  cent.,  as 
given  in  the  former  paper,  and  the  molybdate  solution  must  be  added 
to  the  nitric  acid  with  stirring,  instead  of  the  converse,  as  previously 
stated.  G.  S. 

Compounds  of  Stannic  Sulphate  with  Alkaline  Barth 
Sulphates  and  with  Lead  Sulphate.  Rudolf  F.  Weinland  and 
Hugo  Kuhl  ( Ber .,  1906,  39,  2951 — 2953). — On  mixing  solutions  of 
orthostannic  acid  in  sulphuric  acid  and  calcium  sulphate  in  the  same 
solvent  and  concentrating,  regularly  formed,  colourless  cubes  are 
obtained  of  the  compound  Sn(S04)2,CaS04,3H20 ;  similar  salts  are 
obtained  with  barium,  strontium,  or  lead  sulphates  ;  they  only  lose 
10  per  cent,  of  their  water  at  210°,  the  residue  being  given  off  as  the 
compounds  decompose,  and  are  therefore  regarded  as  derivatives  of 
orthostannic  acid  of  the  type  Sn[(S04H)3(0H)3]M,  corresponding  with 
Bellucci  and  Parravano’s  orthostannates,  X"Sn(OH)(,  (Abstr.,  1904, 
ii,  823  ;  1905,  ii,  40).  E.  F.  A. 

Thorium  Hydroxide  Hydrosol.  Arthur  Muller  {Ber.,  1906, 
39,  2857 — 2859.  •  Compare  Biltz,  Abstr.,  1903,  ii,  153). — A  concen¬ 
trated  hydrosol  of  thorium  hydroxide  may  be  prepared  by  taking  the 
hydroxide  obtained  from  20  grams  of  dry  thorium  nitrate  and,  after 
thoroughly  washing  with  water,  boiling  with  water  and  adding  a  solution 
of  10  grams  of  nitrate  in  50  c.c.  of  water  in  quantities  of  1  c.c.  and 
boiling  for  five  minutes  after  each  addition.  When  some  10-2 — 10-4  c.c. 
have  been  added,  a  slightly  opalescent  solution  is  obtained.  This  can 
be  kept  for  some  time  unaltered  ;  it  is  not  affected  by  boiling,  and 
when  evaporated  leaves  a  gelatinous  mass  which  is  soluble  in  water. 
In  other  properties  it  resembles  Biltz’s  hydrosol.  Neutral  salts  pro¬ 
duce  no  precipitate,  but  small  amounts  of  alkalis,  and  practically  all 
acids,  give  a  precipitate  of  the  hydroxide.  J.  J.  S. 

Preparation  of  Ammonium  Vanadate  and  Sodium  Uranate. 

Julius  Ohly  {Chem.  Centr.,  1906,  ii,  465 — 466  ;  from  Oesterr.  Zeit. 
Berg-,  Iluttenwesen.,  1906,  54,  232 — -234). — Finely-powdered  and 
sifted  Utah  sandstone  containing  carnotite  is  stirred  up  with  hydro¬ 
chloric,  sulphuric,  or  nitric  acid  until  it  assumes  a  red  tint  ■  the  mixture 
is  then  heated  by  blowing  steam  into  it  until  no  yellow  particles  are 
left  in  the  residue,  showing  that  the  vanadium  and  uranium  compounds 
have  gone  into  solution.  The  approximately  calculated  quantity  of  solid 
ammonium  chloride  is  now  added  in  portions  to  the  liquid,  which,  after 
evaporation  to  one-third  of  its  volume,  is  allowed  to  remain  overnight. 
The  crystals  of  ammonium  metavanadate  which  are  deposited  are 
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then  recrystallised  from  a  strong  solution  of  ammonium  chloride  and 
washed  with  alcohol.  On  further  evaporation  of  the  mother  liquors,  a 
second  crop  of  ammonium  metavanadate  is  obtained.  The  solution, 
which  is  now  free  from  vanadium  compounds,  is  boiled  for  half  an  hour 
with  an  excess  of  sodium  carbonate  and  filtered;  on  adding  sodium 
hydroxide  to  the  filtrate,  sodium  uranate,  Na2TJ04,  is  precipitated. 

P.  H. 

Antimony-cadmium  Alloys.  Wilhelm  Treitschke  (. Zeit .  anorg . 
Chem .,  1906,  50,  217 — 225.  Compare  Heycock  and  Neville,  Trans., 
1892,61,  888;  Kurnakoff  and  Konstantinoff,  J.  Russ.  Phys.  Chem. 
Soc.,  1905,  37,  580). — From  an  investigation  of  this  system  by 
Tammann’s  method  of  thermal  analysis,  evidence  has  been  obtained  of 
the  existence  of  two  compounds  of  the  respective  formulae  SbCd  and 
Sb2Cd3,  only  the  first  of  which  is  stable. 

From  all  alloys  containing  30 — 100  per  cent,  of  antimony,  the  com¬ 
pound  Sb2S3,  containing  42  per  cent,  by  weight  of  antimony,  separates 
spontaneously ;  it  forms  a  series  of  mixed  crystals  with  antimony 
which  are  saturated  when  53  per  cent,  by  weight  of  the  latter  element 
is  present.  When  alloys  containing  42 — 100  per  cent,  of  antimony  are 
allowed  to  cool  further,  there  is  a  sudden  considerable  development  of 
heat,  due  in  all  probability  to  the  formation  of  the  compound  SbCd 
from  Sb2Cd3  and  antimony.  The  latter  compound  separates  spon¬ 
taneously  in  long  needles  from  all  alloys  containing  0 — 30  per  cent,  of 
antimony,  and  crystallises  also  from  the  fused  mass  containing  30 — 100 
per  cent,  of  antimony  if  traces  of  the  solid  compound  are  added.  A 
conglomerate  containing  Sb2S3  and  antimony  can  be  obtained  at  the 
ordinary  temperature  by  allowing  alloys  rich  in  antimony  to  crystallise 
spontaneously  and  suddenly  cooling  the  solid  mass  when  the  tempera¬ 
ture  has  fallen  to  about  400°.  The  eutectic  point  Cd — SbCd  lies  at  292°, 
and  the  mixture  contains  8  per  cent,  by  weight  of  antimony ;  that  of 
SbCd — Sb  at  455°  and  60  per  cent,  of  the  latter  element.  The  eutectic 
point  Cu2Cd3 — Sb  lies  at  about  410°  and  54  per  cent,  of  the  latter 
element.  G.  S. 

Atomic  Weight  of  Tantalum.  Friedrich  Willy  Hinrichsen 
and  N..Sahlbom  ( Ber .,  1906,  39,  2600 — 2608). — The  authors  have  re¬ 
determined  the  atomic  weight  of  tantalum.  On  repetition  of  the 
experiments  of  Marignac  with  potassium  tantalum  fluoride,  K2TaFv, 
which  was  free  from  silicon,  titanium,  and  columbium,  it  was  found  that 
the  value  for  the  atomic  weight  of  tantalum  deduced  from  the  weight 
of  tantalic  acid  obtained  was  higher  than  that  deduced  from  the  weight 
of  potassium  sulphate  obtained.  Marignac’s  method  was  not  considered 
trustworthy. 

Metallic  tantalum  was  converted  into  the  oxide,  Ta205.  As  the 
mean  of  five  determinations,  the  atomic  weight  of  tantalum  was  found 
to  be  181 '0.  This  value  is  distinctly  lower  than  Marignac’s. 

A.  McK. 

Preparation  of  Bismuth  Salts.  Ludwig  Vanin  o  and  F.  Hartl 
(J.  pr.  Chem.,  1906,  ii,  74,  142—152.  See  this  vol.,  i,  785). 

52—2 


764 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Haloid  Salts  of  Columbium  Oxychloride  (CbOCl3)  and  of 
Columbium  Oxybromide.  Rudolf  F.  Weinland  and  Ludwig 
Storz  ( Ber .,  1906,  39,  3056 — 3059.  Compare  Abstr.,  1903,  ii, 
218;  1905,  ii,  323,  326). — Double  salts  of  the  types  CbOCl3,RCl  and 
CbOCl3,2RCl,  or  the  corresponding  bromides,  have  been  prepared  (1)  by 
the  addition  of  RC1  or  RBr  to  columbic  acid  in  the  concentrated 
halogen  acid,  or  (2)  by  the  addition  of  RC1  or  RBr  in  alcoholic 
hydrogen  chloride  or  bromide  to  an  alcoholic  solution  of  columbium 
oxychloride  or  oxybromide.  By  the  first  method  have  been  obtained 
CbOCl3,2CsCl;  CbOCl3,2RbCl;  CbOCl3,C9NH7,HCl ;  CbOCl3,C6NH5,HCl, 
and  the  corresponding  bromides  ;  by  the  second  method, 
CbOCl3,2C9NHr,2HCl ; 

Cb0Cl3,C5NH5,H20 ;  Cb0Cl3,2C5NH5,2HCl,H20.  The  substances 

crystallise  well,  are  stable  in  dry  air,  and  are  decomposed  by  water. 
The  quinoline  and  pyridine  salts  are  orange-red,  the  caesium  salts 
brick-red,  and  the  rubidium  salts  dark  red.  C.  S. 

Electrolytic  Precipitation  of  Gold  from  Cyanide  Solutions. 

Bernhard  Neumann  (Zeit.  Elektrochem.,  1906,  12,  569 — 578). — Dilute 
solutions  of  gold  in  potassium  cyanide  are  electrolysed  with  lead 
cathodes  and  iron  anodes.  The  current  efficiency  increases  during  the 
first  few  hours  and  remains  almost  constant  for  some  time,  and  finally 
falls  off  as  the  strength  of  the  solution  diminishes.  With  a  solution 
containing  10  grams  of  gold  per  cubic  metre  of  0-05  per  cent,  cyanide 
solution,  the  best  efficiency  reached  varied  from  7-5  per  cent,  with  0*25 
ampere  per  square  metre  of  cathode  surface  to  046  per  cent,  with 
9  amperes  per  square  metre. 

Gold  may  also  be  deposited  on  a  graphite  electrode  from  a  cyanide 
solution.  An  attempt  to  transfer  the  gold  from  such  an  electrode  to 
a  copperplate,  by  using  the  gilded  carbon  electrode  as  anode,  in  a  fairly 
concentrated  solution  of  potassium  cyanide  failed.  With  current 
densities  above  100  amperes  per  square  metre  no  gold  is  deposited, 
whilst  with  lower  currents  a  very  small  quantity  of  loose  powder  is 
obtained.  By  using  a  solution  of  gold  chloride,  preferably  containing 
sodium  chloride  and  hydrochloric  acid,  at  a  temperature  of  60°  to  75° 
and  a  current  density  of  1,000  to  1,500  amperes  per  square  metre,  it 
is,  however,  possible  to  strip  the  gold  from  the  carbon  anodes  and 
deposit  it  on  a  platinum  cathode.  The  current  efficiency  varies  from 
109  to  198  per  cent,  of  that  calculated  for  tervalent  gold.  T.  E. 

Platinum- Silver  Alloys.  John  F.  Thompson  and  Edmund  H. 
Miller  ( J ’.  Artier.  Chem.  Soc.,  1906,  28,  1115 — 1132). — These  experi¬ 
ments  were  undertaken  with  the  object  of  studying  the  solubility  in 
nitric  acid  of  platinum  when  alloyed  with  silver.  Alloys  containing 
between  10  and  60  per  cent,  of  platinum  were  prepared.  The  method 
employed  for  their  analysis  was  based  on  parting  with  concentrated 
sulphuric  acid  and  correcting  for  the  undissolved  silver  remaining 
with  the  platinum.  The  electrical  resistances  of  the  alloys  expressed 
in  ohms  per  sq.  mm.  per  metre  were  as  follows :  Alloy  containing 
10-39  per  cent.  Pt,  0’0918;  20'59  per  cent.,  04814;  3P46  per  cent., 
0-2914  ;  37‘89  per  cent.,  0‘3110.  The  following  are  the  sp.  grs.  of 
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the  alloys  compared  with  water  at  4°:  alloy  containing  10"39  per 
cent.  Pt,  11*17;  2059  per  cent.,  11-80;  3P46  per  cent.,  12-57; 
37'89  per  cent.,  13*19  ;  57'05  per  cent.,  14-25. 

On  microscopical  examination,  the  alloy  containing  1039  per  cent, 
of  platinum  was  found  to  consist  of  crystals  set  in  a  non-composite 
ground  mass.  On  cooling  from  1200°, a  development  of  heat  was  observed 
at  1045 — 1050°,  and  a  much  larger  development  at  1000°.  The  alloy 
containing  20‘59  per  cent.  Pt,  when  cooled  from  1100°,  developed 
heat  at  1085°  and  possibly  also  at  995°.  The  micro-structure  showed 
large,  white  dendrites  in  a  non-composite  ground  mass.  The  alloy 
containing  31 ‘46  per  cent.  Pt,  on  cooling  from  1300°,  gave  marked  but 
irregular  developments  of  heat  between  1170°  and  1100°.  The 
structure  consisted  of  grey  crystals  in  a  dark  ground  mass.  The 
alloy  containing  37‘89  per  cent.  Pt  resembled  the  31-46  per  cent, 
alloy  in  structure,  but  gave  sharp  developments  of  heat  at  1240°  and 
1170°.  The  alloy  containing  57"05  per  cent.  Pt  also  resembled  the 
31-46  per  cent,  alloy  in  structure;  on  cooling  from  1400°,  it  gave 
developments  of  heat  at  1240°,  1180°,  and  1090°. 

Alloys  containing  more  than  30  per  cent,  of  platinum  are  much 
harder  than  those  of  a  lower  platinum  content,  and  the  hardness 
increases  rapidly  with  increase  of  platinum. 

A  large  number  of  determinations  were  made  of  the  solubility  in 
nitric  acid  of  sp.  gr.  1*1  and  also  1-40  of  the  foregoing  alloys,  and  also 
of  alloys  containing  from  0'5  to  25  per  cent,  of  platinum.  The  results 
obtained  were  irregular,  and  showed  clearly  that  platinum  cannot  be 
separated  by  means  of  nitric  acid  from  gold,  iridium,  &c.,  when  alloyed 
with  silver,  and  proved  that  assay  methods  based  on  this  supposed 
separation  are  impracticable.  The  irregularity  of  the  results  is 
considered  to  be  due  probably  to  the  existence  of  platinum-silver 
compounds.  E.  Gr. 
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Metalliferous  Veins  of  the  Val  de  Ville,  Vosges,  Alsace. 

Ungemach  (Bull.  Soc.  frang.  Min.,  1906,  29,  194 — 282). — A  brief 
account  of  the  character  and  history  of  exploitation  of  the  several 
veins  is  followed  by  a  detailed  description  of  the  thirty-four  mineral 
species  found  in  them.  The  descriptions  are  mainly  crystallographical ; 
the  following  analyses  are  given  : 

Tetrahedrite  from  the  Sylvester  mine  is  represented  by  two  varieties, 
which  differ  in  chemical  and  physical  characters.  An  arsenical  variety 
(anal.  I)  occurs  as  rather  large  crystals,  sometimes  measuring  5  cm. 
along  the  edge,  with  the  tetrahedron  as  the  predominating  form  and 
{310}  frequently  present ;  the  streak  is  black  and  the  hardness  3 J ; 
and  the  associated  minerals  are  calcite  and  quartz.  An  argentiferous 
variety  (anal.  II)  occurs  only  as  small  crystals  in  which  striated  faces 
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of  several  triakistetrahedra  predominate,  and  {310}  is  very  rarely 
present ;  the  streak  is  brownish-black  and  the  hardness  is  rather  less 
than  that  of  the  arsenical  variety ;  the  associated  minerals  are  siderite, 
dolomite,  brown-spar,  chalcopyrite,  galena,  blende,  quartz,  and  calcite. 
The  arsenical  variety  appears  to  be  found  only  in  the  upper  portions 
of  the  veins,  giving  place  in  depth  to  the  argentifei-ous  variety. 
Microscopical  examination  of  polished  surfaces,  after  treatment  with 
acid,  shows  that  the  crystals  are  not  homogeneous  ;  particles  of  native 
bismuth  are  enclosed  in  the  tetrahedrite,  and  it  is  probable  that  the 
presence  of  zinc  is  due  to  the  mechanical  admixture  of  blende.  The 
two  analyses  give  the  ratios  R"S  :  Q.2"/S3  =  3-73  : 1  and  3-86  :  1  re¬ 
spectively  ;  or,  deducting  zinc,  3-07  : 1  and  3-21  : 1  (compare  Abstr., 
1900,  ii,  21). 

Cu.  Ag.  Pb.  Fe.  Zn.  As.  Sb.  Bi.  S.  Total.  Sp.  gr. 

I.  38-15  trace  0‘53  3  77  5 ‘05  675  1777  1*63  25'58  98'93  4'82 

II.  34-15  5-94  —  3-79  4'86  T21  25  24  —  25‘22  100-41  570 

III.  —  —  —  1272  —  trace  54-06  —  28’02  100-09*  — 

*  Including  Si02>  5  "29. 

Berthierite  from  Charbes,  forming  fibro-lamellar  masses  and  enclosing 
small  grains  of  quartz,  gave  anal.  Ill,  which  agrees  with  the  formula 
FeS,Sb2S3.  Sp.  gr.  4-21—4-23. 

Botryogen  occurs  as  minute,  acicular,  brown  crystals  lining  crevices 
in  schists  containing  pyrites,  to  the  alteration  of  which  it  owes 
its  origin.  Sp.  gr.  T9 — 2-2.  Analysis  IV  corresponds  with 
3Mg0,4Fe203,8S03,34H20  ;  or,  assuming  part  of  the  iron  to  have 
originally  been  ferrous,  (Mg,Fe)0,(Fe,Al)203,2S0g,9H20. 

Fe203.  A1203.  MgO.  S03.  P205.  H20.  Total. 

IV.  26-64  273  6-18  3272  071  3P04  9972 

The  rhombohedral  carbonates  associated  with  tetrahedrite  in  the 
Sylvester  mine  include,  besides  calcite,  siderite  in  lenticular  rhombo- 
hedra  (anal.  V);  dolomite  in  curved,  rose-red  crystals  (VI);  ankerite 
in  large,  yellowish-white  rhombohedra  (VII) ;  brown-spar  in  curved, 
light-brown  rhombohedra  (VIII),  intermediate  in  composition  between 
pistomesite  and  siderite. 


FeC03. 

MgC03. 

MnC03. 

CaC03. 

Total. 

V. 

92-22 

7-59 

trace 

— 

99-81 

VI. 

8-37 

37-45 

nil 

53-12 

98-94 

VII. 

2T85 

25-47 

— 

52-65 

99-97 

VIII. 

61-25 

35-08 

— 

3-10 

99-43 

L.  J.  S. 

Galena  formed  during  the  last  Eruption  of  Vesuvius,  April, 
1906.  Ferruccio  Zambonini  (Atti  E.  Accad.  Lincei,  1906,  [v],  15,  ii, 
235 — 238). — Crystals  of  galena  were  deposited  by  sublimation  on  the 
scoria  at  the  edge  of  the  crater  formed  as  a  result  of  the  eruption  of 
Vesuvius  in  April,  1906.  The  crystals,  which  have  a  maximum 
breadth  of  2  mm.,  consist,  in  some  cases,  of  isolated  cubes,  but  are 
more  often  grouped  either  irregularly  or  in  parallel  formations.  In 
all  probability,  this  galena  owes  its  formation  to  the  action  of  hydrogen 
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sulphide  on  the  vapours  of  lead  chloride  according  to  the  reversible 
reaction:  PbCl2  +  H2S  ^  PbS  +  2HC1,  a  change  analogous  to  that 
occurring  in  the  reaction  of  water  vapour  with  ferric  or  cupric 
chloride,  which  determines  the  formation  of  haematite  or  tenorite. 

T.  H.  P. 

Analysis  of  Dognacskaite.  Franz  Neugebauer  ( Tsch .  Min. 
Mitt.,  1905,  24,  323 — 326). — The  following  analysis  of  dognacskaite 
agrees  with  that  originally  made  in  1884  by  Maderspach  :  S,  1 7 ' 9 1  ; 
Bi,  71 '88;  Cu,  10  04  =  99-83.  The  mineral  has  a  perfect  cleavage  in 
one  direction,  and  also  a  second,  less  distinct  cleavage.  Sp.  gr.  6-79. 
The  mineral  cannot  therefore  be  identical  with  wittichenite,  as  sug¬ 
gested  by  A.  Otto  (Abstr.,  1905,  ii,  464),  and  it  appears  to  be  a  distinct 
species  with  the  formula  Bi4Cu2S7  or  2Bi2S3,Cu2S.  The  slight  excess 
of  bismuth  over  that  required  by  the  formula  (70‘5  per  cent.)  is  ex¬ 
plained  by  the  presence  of  bismuth-ochre  lining  small  cavities,  which 
probably  also  affects  the  sp.  gr.  quoted  above.  L.  J.  S. 

“  Phosphate  Pavas  ”  from  the  Diamantiferous  Sands  of 
Brazil.  Eugen  Hussak  {Tsch.  Min.  Mitt.,  1906,  25,  335 — 344). — 
The  white  to  brown  rounded  or  bean-shaped  pebbles  (called  “  favas  ” 
by  the  diamond-washers  and  considered  to  be  a  good  indication  of  the 
presence  of  diamond)  found  in  the  diamantiferous  alluvial  gravels  at 
several  localities  in  Brazil,  particularly  in  the  neighbourhood  of 
Piamantina  in  Minas  Geraes,  include  several  mineral  species. 
Titanium  oxide  and  zirconium  oxide  favas  have  been  distinguished 
previously  (Abstr.,  1899,  ii,  432) ;  the  following  are  now  described. 

(1)  Barium  Aluminium  Phosphate. — These  favas  are  usually  light 
to  dark  brown  in  colour,  but  sometimes  white  ;  on  a  fresh  fracture  they 
show  a  compact,  jaspery,  microcrystalline  structure.  Small,  rounded 
grains  of  quartz  and  a  reddish-brown,  powdery  material  are  present  as 
enclosures.  Under  the  microscope,  the  material  is  seen  to  consist  of  an 
aggregate  of  minute  granules  with  feeble  refraction  and  birefringence, 
and  to  be  optically  uniaxial  and  positive.  The  sp.  gr.  varies  with  the 
colour  from  3  095  to  3*123;  the  hardness  is  nearly  6.  Analyses  I  and 
II,  by  G.  Florence,  give,  after  deducting  Si02,  Fe203  and  Ti02  present 
as  enclosed  impurities,  the  formula  BaO,2  Ad203,P205,5  H20,  the  barium 
being  partly  replaced  by  calcium  and  cerium,  and  also  sometimes  by 
strontium.  This  represents  a  new  mineral,  and  is  named  gorceixite. 

(2)  Strontium  Aluminium  Sulphato-phosphate. — This  is  usually 
flesh-red,  rarely  yellow  or  white,  and  translucent.  It  consists  of  a 
compact,  microcrystalline  aggregate  of  colourless  grains  and  six-sided 
crystals,  which  are  optically  uniaxial  and  positive,  and  probably  therefore 
rhombohedral.  Sp.  gr.  3'21  ;  the  hardness  is  rather  lower  than  that  of 
the  barium  favas.  Analysis  III  of  this  shows  it  to  be  near,  though 
different  from,  svanbergite  :  the  formula  is  SrO,2  Al203,P205,S0s,5H20, 
and  the  name  harttite  is  proposed. 

(3)  Lead  Aluminium  Phosphate. — This  is  white  to  pale  yellow,  and 
has  a  distinct  fibrous  structure.  Fresh  pieces,  which  have  not  been 
water-worn,  indicate  that  the  mineral  formed  a  shelly,  concentric 
encrustation.  Thin  flakes  are  translucent,  and  are  optically  uniaxial 
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and  positive.  Sp.  gr.  3  626.  Analyses  IV — VI  give  the  formula 


PbO,  3  ALA, 

2P2O5,10H9O, 

and  the 

mineral 

may  be 

identified  with 

lumbogummite. 

A1.A- 

Fe203. 

CeO. 

BaO. 

SrO. 

CaO. 

PbO. 

p2os. 

I. 

35-00 

4-10 

1-55 

15-42 

— 

3-55 

_ 

22-74 

II. 

35-20 

1-67 

2-35 

15-30 

.  — 

2-24 

_ 

21-47 

III. 

33-66 

— 

1-02 

— 

16-80 

2-80 

— 

21-17 

IV. 

24-92 

— 

0T6 

— 

_ 

0-62 

35-50 

22-50 

V. 

25-31 

— 

— 

— 

— 

— 

35-83 

22-11 

VI. 

25-11 

— 

36-44 

22*30 

so... 

S102. 

Ti02. 

h2o. 

Total. 

Sp.  gr. 

I. 

— 

1-55 

0-67 

14-62 

99-20 

3-101 

IT. 

— 

6-50 

0  75 

14-73 

100-21 

3-098 

III. 

11.53 

— 

1-42 

12-53 

100-27 

3-21 

IV. 

— 

0-70 

— 

16-30 

100-64 

— 

V. 

— 

0-64 

— 

16-08 

99-97 

— 

VI. 

— 

— 

— 

16-19 

100-04 

— 

These  minerals  belong  to  the  rhombohedral  hamlinite  group  (Abstr., 
1900,  ii,  602  ;  1903,  ii,  377),  which  includes  the  following  species  : 


Florencite  .  2Ce0,3Al203,2P005,6H20. 

Hamlinite  .  2Sr0,3Al20s,2P“06,7H20. 

Harttite  .  SrO,2Al2O3,2P2O5;S03,5H2O. 

Svanbergite .  2SrO,3  A1203,P205,2S03,6H20. 

Gorceixite  .  Ba0,2Al203,P205,5H20. 

Plumbogummite .  2Pb0,3Al203,2P205,7(or  10)H2O. 

Beudantite  .  2Pb0,3Fe203,P205,2S03,6H20. 

Goyazite  .  3Ca0,5Al203,P205,9H20. 

L.  J.  S. 


Petterdite  and  Datolite.  Charles  Anderson  (Rec.  Australian 
Mus.,  1906,  6,  133 — 144). — “  Petterdite  ”  has  recently  (Abstr.,  1904, 
ii,  48)  been  described  as  a  lead  oxychloride  occurring  as  white, 
hexagonal  plates  at  Zeehan,  Tasmania.  A  re-examination  of  the 
original  material  proves  it  to  be  identical,  crystallographically  and 
chemically,  with  mimetite.  In  the  original  analysis  the  numbers  for 
arsenic  pentoxide  and  chlorine  must  have  been  accidently  interchanged  ; 
a  new  analysis  gave  : 

PbO.  As205.  P205.  Cl.  Total. 

77-14  17-95  2:50  2-46  100-05 

Datolite  occurring  as  large  brilliant  crystals  with  axinite,  calcite, 
&c.,  at  Dundas,  Tasmania,  gave  the  following  results  on  analysis  : 

Si02.  Al203,Fe203.  CaO.  Bo0..  H20.  Total. 

36-28  0-95  35-21  20*48  6-48  99-40 

The  paper  contains  a  crystallographic  description  of  this  datolite, 
and  also  of  crocroite  from  Tasmania  and  of  axinite  from  various 
Australian  localities.  L.  J.  S, 
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Sodium  Sulphate  in  Secondary  Fumaroles  of  Mt.  Pelee. 

Alfred  Lacroix  {Bull.  Soc.  franq.  Min.,  1905,  28,  60 — 68). — The 
extensive  deposits  of  volcanic  ash  accumulated  by  the  hot  blasts  of 
Mt.  Pelee  retained,  in  certain  circumstances,  their  heat  for  a 
considerable  time,  and  after  tropical  rains  gave  rise  to  clouds  of 
aqueous  vapour.  In  this  way  secondary  fumaroles  were  formed,  which 
were  quite  different  from  the  ordinary  type  of  volcanic  fumaroles, 
and  in  no  way  connected  with  them.  Fumaroles  of  this  kind  with  a 
temperature  of  100°  emitted  water  vapour  with  a  little  hydrogen 
sulphide ;  those  at  400°  deposited  sal-ammoniac  ;  and  those  with  a 
temperature  of  500—600°  gave  rise  to  a  transparent,  glassy,  white 
to  green  material,  which,  on  analysis  by  H.  Arsandaux,  gave  : 

S03.  Na20.  K20.  MgO.  CaO.  A1203.  NaCl.  Total. 

57  1  26:6  6-7  4-4  1*9  ID  1-4  100  0 

The  material  therefore  probably  consists  of  a  mixture  of  thenardite, 
Ha2S04,  46 T  ;  aphthitalite,  (K,lSra)2S04,  22 ‘5  ;  glauberite,  Na2Ca(S04)2, 
9-4  ;  magnesium  sulphate,  13 ‘2  ;  alumian,  A12S209,  5T  ;  and  sodium 
chloride,  1‘4  per  cent.  Optical  examination  of  the  fresh  material 
suggested  the  presence  of  polymorphic  forms  of  sodium  sulphate, 
which,  on  the  cooling  of  the  material,  became  transformed  to  the  more 
stable  thenardite.  The  sodium  sulphate  was  probably  formed  by  the 
action  of  sodium  chloride  on  calcium  sulphate  in  the  presence  of  water 
vapour  at  a  high  temperature  ;  the  hydrogen  chloride  so  formed  would 
give  rise  to  ferric  chloride  and  afterwards  haematite,  small  crystals 
of  which  were  observed  with  the  material.  L.  J.  S. 

Isomorphism  of  Northupite  and  Tychite.  Auguste  de 
Schulten  {Compt.  rend.,  1906,  143,  403 — 404). — The  author  has 
previously  prepared  northupite  artificially  (Abstr.,  1896,  ii,  610  ;  1897, 
ii,  146)  from  a  solution  containing  magnesium  chloride  and  sodium 
carbonate  and  chloride,  and  Penfield  and  Jamieson  have  similarly 
prepared  artificial  tychite  by  substituting  the  corresponding  sulphates 
for  the  chlorides  in  the  above  mixture  (Abstr.,  1905,  ii,  723). 

When  a  solution  of  magnesium  sulphate  is  added  to  a  solution 
containing  sodium  carbonate,  chloride  and  sulphate,  a  white, 
amorphous  precipitate  is  formed  which  is  converted  into  octahedral 
crystals  by  prolonged  heating  on  the  water-bath  ;  these  crystals  are 
homogeneous,  and  consist  of  almost  pure  tychite  or  northupite,  or 
isomorphous  mixtures  of  the  two,  according  to  the  relative  proportions 
of  sodium  sulphate  and  chloride  in  the  original  solution  ;  the  results 
are  embodied  in  the  following  table  : 

Quantities  employed  of  Percentage  composition  of  octaliedra 

r - - - A - \  — —  A  -n 

Na2Cl2.  Na2S04.  Tychite.  Northupite. 


0'68  mol. 

0-72  mol. 

99 

1 

0-77  „ 

0-61  „ 

76 

24 

0-79  „ 

0-59  „ 

64 

36 

0-81  „ 

0-57  „ 

28 

71 

0-94  „ 

0-41  „ 

6 

94 
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and  show  that  northupite  and  tychite  are  isomorphous,  and  that  tychite 
is  the  more  stable  of  the  two. 

The  crystals  containing  76  per  cent,  of  tychite  and  24  per  cent,  of 
northupite  have  a  sp.  gr.  2 '5 7.  M.  A.  W. 

Acid  and  Alkaline  Reaction  of  Minerals,  especially  Silicates. 

Felix  Cornu  ( Tsch .  Min.  Mitt.,  1906,  25,  417 — 433). — Experiments 
were  made  on  the  same  lines  as  those  made  by  Kenngott  in  1  867,  but 
many  more  mineral  species  were  examined.  The  finely-powdered 
mineral  is  moistened  with  distilled  water,  and  litmus  paper,  tincture 
of  litmus,  or  phenolphthalein  used  as  an  indicator.  Some  minerals 
give  an  immediate  reaction,  whilst  others  require  several  hours.  All 
the  minerals  of  the  clay  and  pyrophyllite  groups  were  found  to  give  an 
acid  reaction  :  nontronite,  for  example,  being  strongly  acid,  whilst 
pyrophyllite  is  only  feebly  acid.  Apophyllite  is  strongly,  and  calcite 
feebly,  alkaline.  The  only  minerals  of  those  examined  which  gave  no 
reaction  were  chalcedony  and  ilvaite  (compare  Abstr.,  1900,  ii,  109; 
1902,  ii,  212).  L.  J.  S. 

Ratio  of  Iron  and  Magnesium  in  Olivine  and  Rhombic 
Pyroxene.  Josef  Schiller  (Tsch.  Min.  Mitt.,  1905,  24,  309 — 320). — 
Olivine  bombs  in  the  basalt-tuff  of  the  Kapfenstein  at  Gleichenberg, 
Styria,  consist  of  large  grains  of  wine-yellow  olivine,  with  dark  oil- 
green  bronzite  and  an  emerald -green  diopside.  The  olivine  has  an 
optic  axial  angle  2F=89°55',  and  gave  anal.  I.,  corresponding  with  : 
Mg2Si04,  90-2  ;  Fe2Si04,  9  8  per  cent.  The  bronzite  has  2F=S3°34', 
and  gave  anal.  II.  (by  Grete  Becke),  corresponding  with  :  Mg2Si206, 
86  ;  MgAl2Si06,  3-9;  MgFe„SiO(i,  3'2  ;  Fe2Si206,  6-9  per  cent. 

Si02.  TiO„.  A1203.  Fe,03.  FeO.  MnO.  MgO.  CaO.  H20.  Total. 

I.  40-77  —  1-03  —  9-25  —  48-56  —  —  99'61 

II.  54-39  0-12  1-89  2’49  4"52  0’21  34'88  0:05  1*71  100-26 

Iron  and  magnesium  are  thus  in  the  atomic  ratio  of  about  1  :  9  in 
each  of  these  minerals.  Several  other  cases  were  examined  in  which 
olivine  and  rhombic  pyroxene  occur  together  in  the  same  rock,  and  this 
ratio  (calculated  directly  from  published  analyses  or  indirectly  from 
the  optic  axial  angles)  was  found  to  be  much  the  same,  but  in  rocks 
which  contain  felspar  in  addition  to  olivine  and  enstatite,  the  olivine 
is  relatively  richer  in  magnesium  than  the  rhombic  pyroxene. 

L.  J.  S. 

Lime-silica  Series  of  Minerals.  Arthur  L.  Day  and  Ernest  S. 
Shepherd  (J.  Amer.  Chem.  Soc.,  1906,  28,  1089 — -1114). — The  work 
of  Boudouard  on  the  constitution  of  the  lime-silica  minerals  (J.  Iron 
and  Steel  Inst.,  1905,  339)  is  criticised,  and  it  is  stated  that  the  method 
employed  was  not  suitable  for  accurate  determinations.  It  is  shown 
that  tricalcium  silicate  does  not  exist,  and  that  the  only  definite  com¬ 
pounds  formed  by  the  fusion  of  mixtures  of  pure  lime  and  silica  are  the 
metasilicate  and  the  orthosilicate. 

The  pseudo-hexagonal  metasilicate  (Allen,  White,  and  Wright,  this 
vol.,  ii,  683)  melts  at  1512°,  undergoes  inversion  into  wollastonite  at 
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about  1200°,  and  has  the  power  of  holding  small  quantities  of  lime  or 
silica  in  solid  solution. 

The  orthosilicate  melts  at  2080°  and  is  capable  of  existing  in 
three  polymorphic  forms.  The  a-form  crystallises  in  the  monoclinic 
system,  has  a  sp.  gr.  3*27  and  a  hardness  5 — 6  (Mohr’s  scale).  The 
/3-modification  forms  orthorhombic  crystals  and  has  a  sp.  gr.  3*28. 
The  y-modification  forms  monoclinic  crystals  and  has  a  sp.  gr.  2  97  at 
25°.  The  inversion  of  the  a-  to  the  /3-form  occurs  at  1410°,  and  that  of 
the  /3  to  the  y-form  at  675°.  The  series  contains  three  eutectic  points  : 
tridymite  and  the  metasilicate  at  37  per  cent.  CaO,  1417°;  the  meta¬ 
silicate  and  orthosilicate  at  54  per  cent.  CaO,  1430°  ;  and  the  ortho¬ 
silicate  and  calcium  oxide  at  67 ‘5  per  cent.  CaO,  2015°.  The  ortho¬ 
silicate  is  readily  attacked  by  water.  It  is  found  that  neither  the 
§,kermanite  analogue,  4Ca0,3Si02,  nor  the  tricalcium  silicate, 
3Ca0,Si09,  can  exist  in  the  two-component  system. 

During  the  course  of  the  investigation,  determinations  were  made  of 
some  physical  properties  of  calcium  oxide  and  silica.  Fused  calcium 
oxide  has  a  sp.  gr.  3*32  at  25°  and  a  hardness  3—4 ;  it  crystallises  in 
the  isometric  system,  and  does  not  occur  in  polymorphic  forms.  Silica 
does  not  give  a  sharp  melting  point,  but  begins  to  melt  at  about  1600°. 
When  heated  above  1000°,  pure  quartz  changes  into  tridymite,  which 
is  the  stable  crystalline  form  of  silica  at  temperatures  above  1000°. 
In  presence  of  fused  chlorides,  quartz  glass  crystallises  as  quartz 
below  760°,  and  as  tridymite  above  800°;  crystalline  quartz  changes 
to  tridymite  above  800°,  and  tridymite  to  quartz  at  750°.  The  inver¬ 
sion  temperature  is  therefore  about  800°,  and  the  change  is  enantio- 
tropic.  Tridymite  has  a  sp.  gr.  2 '3 18,  and  quartz  glass  a  sp.  gr. 
2*213  at  25° ;  the  pure  natural  quartz  used  had  a  sp.  gr.  2*654,  and  the 
artificial  crystals  a  sp.  gr.  2 '650  at  25°.  E.  G. 

Metasilicates  and  Trisilicates.  Gustav  Tschermak  ( Chem .  Centr., 
1906,  ii,  552  ;  from  Sitzungsber.  Akad.  Wiss.  Wien.,  1906,  115,  Abt.  I, 
217 — 240). — A  continuation  of  earlier  work  (Abstr.,  1905,  ii,  816; 
Ann.  Rep.,  1905,  2,  273)  on  the  isolation  of  silicic  acids  by  the  decom¬ 
position  of  natural  silicates.  The  drying  curves  of  the  products  show 
a  break,  one  part  of  the  curve  corresponding  with  the  drying  and  the 
other  with  the  decomposition  of  the  silicic  acid.  By  repeating  the  weigh¬ 
ings  twice  a  day,  the  positions  of  the  breaks  in  the  curves,  and  thus  the 
compositions  of  the  silicic  acids,  have  been  more  accurately 
determined. 

The  following  orthosilicates  were  examined.  Willemite,  Zn2Si04,  the 
silicic  acid  from  which  is  coloured  blackish-blue  by  methylene- blue, 
and,  at  the  break  in  the  curve,  contains  36*91  per  cent.  H20  (calc,  for 
H4Si04,  37*37).  Monticellite,  CaMgSi04,  yielded  the  same  acid  with 
37*91  per  cent.  HaO. 

Metasilicates,  when  decomposed  by  fairly  strong  hydrochloric  acid, 
yield  a  product  which  is  flocculent  below  and  gelatinous  above  ;  the 
latter  becomes  flocculent  on  addition  of  water.  Under  the  microscope 
the  outlines  of  the  fragments  of  the  original  silicate  may  be  occasion¬ 
ally  distinguished.  The  break  in  the  curve  for  this  product  corre¬ 
sponds  with  the  composition  H2Si03,  with  22*98  per  cent.  H20.  The 
dry,  powdery  material,  with  sp.  gr.  1*797,  is  coloured  a  deep  Prussian- 
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blue  by  methylene-blue.  Olivine,  Mg2Si04,  is  remarkable  in  behaving 
as  a  metasilicate,  yielding  an  acid  with  22’19 — 23*79  per  cent.  H20. 
In  dry  air  the  product  still  continues  to  lose  water,  and  after  a  year 
over  calcium  chloride  the  loss  on  ignition  was  only  7 *95  per  cent. 
Olivine  is  therefore  considered  to  contain  the  bivalent  group  MgOMg, 
and  the  formula  is  written  as  MgOMgSi03;  in  the  crystallised  con¬ 
dition  it  probably  has  a  higher,  at  least  double,  molecular  weight  than 
corresponds  with  this  formula. 

The  hexagonal  calcium  silicate  obtained  from  fusion  yields  an  acid 
with  22 ‘55  per  cent.  H20,  and  in  the  fluid  condition  the  silicate  has  the 
formula  CaSi03,  whilst,  when  crystallised,  the  molecular  weight  is  at 
least  three  times  as  great.  Minerals  of  the  wollastonite  group  yield 
metasilicic  acid.  Thus,  the  acid  from  pectolite,  HKaCa2Si309,  contains 
22-70  per  cent.  H20,  and  has  sp.  gr.  1"810 — 1-814  ;  this  still  continues 
to  lose  water  until,  after  three  months,  the  weight  is  constant,  then  con¬ 
taining  17'44  per  cent.  H20,  corresponding  with  H4Si308  (calc.  16’59°). 
The  fresh  acid,  when  treated  with  dilute  sodium  hydroxide,  gives  a 
solution  with  the  proportions  Si3  :  Na2  (with  metasilicic  acid  Si1Na1). 
The  “  pectolite  acid  ”  is  therefore  written  as  H6Si309.  Wollastonite, 
Ca3Si309,  yields  the  same  acid  with  22-26  per  cent.  H20,  which  is  also 
unstable,  breaking  down  to  ortho-  and  meta-silicic  acids ;  after  three 
months  at  15°  it  contains  1 6*87  per  cent.  H20,  corresponding  with 
H4Si308.  Wollastonite  is  therefore  considered  to  be  a  calcium  salt  of 
“  pectolite  acid.” 

“Garnet  acid,”  H4Si308,  sp.  gr.  T910 — T906,  is  coloured  pale  to 
bright  blue  by  methylene-blue.  Owing  to  the  difficult  decomposition 
of  the  mineral  at  70°,  this  acid  has  not  yet  been  obtained  in  its  original 
form.  Grossular  yielded  an  acid  with  17 ’71  per  cent.  H20,  and 
the  formula  of  the  mineral  is  written  as  (Ca0A10)2CaSi30g.  The  same 
acid  was  yielded  by  zoisite,  epidote,  and  prehnite,  the  formulae  of  which 
each  contain,  like  garnet,  the  group  (Ca0A10)2Si3 ;  zoisite  being 
A10H(CaOA10)2Si308,  epidote  a  mixture  of  this  with  the  corresponding 
iron  salt,  and  prehnite  the  acid  salt  H2(Ca0A10)2Si308. 

These  results  suggest  that,  whilst  willemite  and  monticellite  are 
orthosilicates,  olivine  and  anorthite  are  metasilicates  ;  that  in  wollas¬ 
tonite  and  pectolite  the  “pectolite  acid  ”  is  a  polymeride  of  metasilicic 
acid ;  that  garnet,  zoisite,  epidote,  and  prehnite  are  alumino-salts  of 
“  garnet  acid.”  They  explain  the  association  of  olivine  and  anorthite, 
of  epidote  and  prehnite,  and  the  alteration  of  garnet  to  epidote. 

L.  J.  S. 

Serpentine  and  Heulandite.  Silvia  Hillebrand  ( Chem .  Gentr., 
1906,  ii,  553  ;  from  Sitzungsber.  Akad.  Wiss.  Wien.,  1906, 115,  Abt.  I, 
697 — 721.  Compare  preceding  abstract). — A  compact  serpentine 
yielded  on  decomposition  a  silicic  acid,  the  drying  curve  of  which 
indicated  the  content  of  23 "02  per  cent.  H20  ;  under  the  microscope, 
it  consists  of  isotropic  splinters  with  the  outlines  of  the  original 
mineral  or  of  finely  granular  masses  ;  it  has  sp.  gr.  1-809 — 1-798,  and 
is  coloured  a  clear  Prussian-blue  by  methylene-blue.  This  indicates 
metasilicic  acid,  and  the  empirical  formula  of  serpentine  suggests  the 
polymeride,  H4Si206  (“  serpentine  acid  ”).  The  voluminous,  finely- 
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flocculent  acid  yielded  by  chrysotile  contains  27"20 — 27 ‘80  per  cent. 
H20  and  has  sp.  gr.  L725  ;  it  is  coloured  Prussian-blue  by  methylene- 
blue,  and  is  distinguished  as  “  chrysotile  acid,”  H10Si4O13.  The 
formula  of  chrysotile  is  written  H4(Mg0H)4(Mg0Mg)Si4013.  Bowenite 
yields  a  powdery  acid  with  22-64  per  cent.  H20  and  sp.  gr.  1'82  ;  it 
loses  further  water  until  the  composition  H2Si205  is  reached.  Anti- 
gorite  also  yields  a  powdery  acid  with  22‘79  per  cent.  H20,  which  is 
coloured  a  deep  Prussian-blue  and  is  the  same  as  that  yielded  by  compact 
serpentine.  Since  serpentine  and  chrysotile  are  produced  together 
by  the  alteration  of  olivine,  it  is  suggested  that  the  “  serpentine  acid  ” 
has  the  higher  composition  H8Si4012,  and  that  serpentine,  like  chryso¬ 
tile,  is  H8Mg6Si40ls.  This  is  the  first  case  of  isomerism  amongst 
minerals. 

Heulandite  contains  the  “  heulandite  acid,”  H10Si6Ol7,  with 
1 9 ‘9 1  per  cent.  H20  (found  2051  per  cent.),  which  is  coloured  clear 
Prussian-blue  by  methylene-blue.  Air-dried  heulandite, 
Si60l7H202Al202CaH8,H20, 

loses  an  appreciable  amount  of  water  of  crystallisation  and  of  constitu¬ 
tion  at  90°,  and  the  substance  is  thereby  altered.  At  230°,  with 
further  loss  of  water  of  constitution,  the  residue  has  the  composition 
Si6O17Al2O2CaH0,  and  at  400°  Si6Ol7Al2CaH2  ;  above  this  temperature, 
the  structure  of  the  silicate  is  destroyed.  Since  heulandite  is  decom¬ 
posed  in  the  presence  of  a  large  quantity  of  water,  it  follows  that  the 
zeolites  were  not  deposited  from  dilute,  but  from  fairly  concentrated 
solutions.  L.  J.  S. 

A  New  Mineral  of  the  Zeolite  Group.  A.  Pauly  (Zeit.  Kryst. 
Min.,  1906,  42,  370 — 373). — The  mineral  occurs  as  minute,  colourless, 
transparent  grains,  with  a  vitreous  lustre,  in  a  rock  composed  of 
quartz,  felspar,  and  sericite,  which  with  sericite-schist  forms  a  zone 
between  granite  and  dolomite  at  Hainburg  in  Lower  Austria.  It  is 
cubic  with  a  perfect  cubical  cleavage,  and  when  in  crystals  appears  to 
have  the  form  of  the  icositetetrahedron  {211}.  The  hardness  is  between 
3  and  4,  and  the  sp.  gr.  2-4 — 2 '5.  The  mineral  is  optically  isotropic, 
and  has  a  refractive  index  of  1'507 — L508.  Judging  by  the  amounts 
of  the  products  obtained  on  a  microchemical  analysis,  the  formula 
(Na2,Ca)4Al2Si5021,6H20  is  suggested ;  sulphuric  anhydride  is  also 
present.  Although  incompletely  determined,  the  mineral  appears  to 
differ  from  analcite,  socialite,  and  haiiynite.  L.  J.  S. 

A  Probably  New  Zeolite  from  Elba.  Giovanni  D’Achiardi 
( Ghem .  Centr.,  1906,  ii,  453 ;  from  Proc.  verb.  Soc.  Tosc.  Sci.  Nat.,  1905, 
150 — 156). — The  mineral  occurs  as  groups  of  small,  lustrous,  colour¬ 
less  to  white  crystals  in  the  pegmatite  of  San  Piero  in  Campo.  The 
crystals  have  the  form  of  eight-sided  pyramids  with  small  basal  planes. 
Sp.  gr.  2465  ;  hardness,  4 — 4J.  Analysis  gave: 

SiOo.  A1203.  CaO.  SrO.  MgO.  K„0.  Na20.  H„0.  Total. 

61-41  11-15  5-52  1-14  trace  331  2-06  13-51  98-10 

corresponding  with  3Na20,3K20,9CaO,10Al203,90Si02,70H20,  which 
is  simplified  as  (Na2,K2,Ca)3Al4Si18045,14(or  13)H20.  The  composi- 
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tion  is  near  that  of  heulandite,  but  all  the  other  characters  suggest 
a  new  mineral.  L.  J.  S. 

Mineralogical  Notes.  John  Eyerman  ( Chem .  Centr.,  1906,  ii, 
453;  from  Amer.  Geologist,  1904,  34,  43 — 48). — The  following 
mineral  analyses  are  given  :  I,  Stilbite,  yellow  globular  aggregates 
from  a  quarry  on  the  Delaware  river,  near  Lambertville,  New  Jersey. 

II,  Natrolite,  acicular  crystals  on  calcite,  from  the  same  locality. 

III,  Prehnite,  massive  in  thin  veins,  from  the  same  locality.  IV, 
Orthoclase,  milk-white,  from  Marble  Hill,  N.J.  Y,  Biotite,  silver- 
white,  from  Easton,  N.J.  YI,  Biotite,  dark-brown,  from  Easton. 
YII,  Prochlorite,  light-green,  from  William’s  Bushkill  quarry.  YIII, 
Asbestos,  from  the  Delaware  river  quarry.  IX,  Serpentine,  white 
and  resembling  meerschaum,  from  William’s  Delaware  quarry.  X, 
Meerschaum,  from  Middletown,  Delaware  Co.,  Pennsylvania.  XI, 
Tourmaline,  crystals  in  quartz,  from  Bushkill  Cx’eek,  near  Easton. 


Si02. 

A1203. 

Ee203. 

.  FeO. 

CaO. 

MgO. 

Xa20. 

k2o. 

h2o. 

Sp.  gr- 

I. 

58-53 

15-84 

— 

— 

8-02 

— 

0-63 

1-65 

14-67 

2-209 

II. 

47-80 

27-19 

— 

— 

1-50 

— 

11-62 

1-68 

9-99 

2-228 

III. 

43-25 

20-29 

4-87 

— 

26-76 

— 

0-59 

— 

4-38 

2-952 

IV. 

65  73 

17-21 

2-58 

— 

2-69 

— 

2-41 

9-59 

— 

2-609 

V. 

41-07 

23-34 

4-35 

— 

■ — 

23-00 

1-60 

6-30 

0-26 

2712 

VI. 

40-32 

18-03 

5-80 

— 

0-46 

2479 

— 

10-50 

0-25 

2-88 

VII. 

34-01 

15'74 

— 

5-70 

0-14 

31-20 

— 

— 

12-69 

2-533 

VIII. 

55-25 

— 

— 

2-18 

12-66 

30-19 

— • 

— 

_ 

— 

IX. 

44-21 

2-72 

— 

0-52 

0-24 

40-55 

— 

— 

12-42 

2-363 

X. 

44-58 

trace 

— 

2-13 

trace 

39-49 

— 

— 

12-91 

— 

XI. 

35-57 

24-72 

1-17 

9-40 

3-42 

8-29 

2-10 

0-40 

4-23 

2-991 

Ti02. 

b,,o3- 

Li20. 

F. 

XI 

.  (cont. 

,)  078 

10-10 

trace 

not  determined 

L.  J.  S. 

Asbestiform  Mineral  from  Mexico.  Juan  D.  Yillarello 
(Chem.  Centr.,  1906,  ii,  452  ;  from  Parergones  Inst.  Geol.  Mexico,  1904, 
1,  133 — 149). — The  mineral  is  from  the  Kancho  Ahuacatillo  in  the 
Zinapecuaro  district  :  it  resembles  “  mountain-cork,”  and  forms  soft, 
flexible  lamellse  of  a  yellowish-white  colour,  which  adhere  to  the 
tongue.  Sp.  gr.  2 ’18.  Analysis  gave  : 

Si02.  A1203.  Fe„03.  CaO.  MgO.  Na20.  K20.  H20.  C02. 

52-84  19-02  1-91  4'61  1-56  0‘52  073  1675  2’60 

Deducting  admixed  calcite,  this  corresponds  with  the  formula 
H10Al2Si3O14.  The  mineral,  therefore,  belongs  to  the  kaolin  group, 
and  approaches  montmorillonite.  L.  J.  S. 

Epidote  from  the  Neighbourhood  of  Chiavrie  near  Condove 
in  the  Valley  of  Susa.  Ferruccio  Zambonini  (Atti  E.  Accad. 
Lined ,  1906,  [v],  15,  ii,  179 — 183). — Crystals  of  epidote  are  described 
differing  in  habit  from  the  usual  epidotes  of  Piedmont;  several  rare 
forms  are  present,  amongst  which  may  be  mentioned  140 11  and 
{25-0-12}.  W.  A.  D. 
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Zoisite  from  Lower  California.  Oliver  0.  Farrington  ( Field 
Columbian  Museum,  Chicago ,  Geol.  Ser .,  1906,  3,  55 — 57). — The 
mineral  is  from  the  Trace  mine  in  the  Juarez  district,  Mexico.  It 
forms  divergent,  conical  groups  of  long,  prismatic  crystals,  embedded 
iu  a  matrix  of  white,  granular  prehnite.  The  conical  groups  are  pink 
on  the  exterior,  passing  into  colourless  and  brownish-grey  in  the 
centre.  Sp.  gr.  3*32.  Analysis  by  H.  W.  Nichols  gave  : 

Si02.  A1203.  Fe203.  MnO.  CaO.  MgO.  Na20,K20.  H20.  Total. 

38T5  29-50  4-60  0'55  22‘71  0’63  traces  3'76  99'90 

This  gives  the  formula  H4Ca4Al6Sifi0.27,  which  differs  from  that 
usually  accepted  for  zoisite  in  containing  double  the  amount  of  water. 
This  extra  water  does  not,  however,  appear  to  be  due  to  any  alteration 
of  the  mineral,  since  it  is  expelled  only  at  a  high  temperature :  over  a 
blast  lamp  1  81  per  cent,  is  lost,  and  in  an  oven  there  is  a  further  loss 
of  1*95  per  cent.,  suggesting  that  the  two  molecules  of  water  are 
differently  combined,  one  with  the  calcium  and  the  other  with  the 
aluminium.  The  mineral  is  also  unusual  in  containing  a  relatively 
high  percentage  of  iron.  L.  J.  S. 


Amphibole  from  Cevadaes,  Portugal.  Carl  Hlawatsch 
( Festschrift  Harry  Rosenbusch,  Stuttgart,  1906,  68 — 76). — The  amphibole 
of  the  gneissic  rocks  of  this  district  has  been  previously  described  as 
arfvedsonite  and  as  riebeckite.  It  has  the  optic  axial  plane  perpen¬ 
dicular  to  the  plane  of  symmetry,  that  is,  bisecting  the  acute  angle 
between  the  cleavages  ;  the  first  bisectrix  (a)  lies  near  the  prism-axis 
(c) :  the  pleochroism  is  strong  (a,  dark  steel-blue ;  (3,  light  brownish- 
yellow  ;  y,  very  dark  greyish-green).  The  prism-cleavage  angle  is 
56°  1',  and  there  is  a  poorer  cleavage  parallel  to  the  plane  of  symmetry. 
Sp.gr.  3’351 — 3-353.  Analysis  by  M.  Dittrich  gave  : 

Si02.  Ti02.  A1203.  F e203.  FeO.  MnO.  MgO.  CaO.  Na20.  K20.  H20.  Total. 
49-55  0-34  0-97  16‘52  20'38  1-30  0T6  0’90  6‘53  0~85  1*85  99’35 

This  corresponds  with  54' 7  per  cent.  (Na,K)2(Fe,Al).)Si4012  + 
39'0  per  cent.  (Fe,Mn,Mg,Ca)4  Si4012  +  6-3  per  cent.  HoSi03. 

The  mineral  is,  therefore,  intermediate  between  riebeckite  and 
arfvedsonite  ;  and  for  amphiboles  with  the  optical  orientation  given 
above,  the  name  osannite  is  proposed.  The  optical  characters  of  the 
amphiboles  vary  with  the  ratio  of  A1203  :Fe203,and  also  possibly  with 
the  amount  of  water  present.  L.  J.  S. 

The  South  Bend  Meteorite.  Oliver  C.  Farrington  ( Field 
Columbian  Mus.  Geol.  Ser.,  1906,  3,  19 — 23). — This  meteorite, 
weighing  5J  lbs.,  was  found  in  1893  near  South  Bend,  in  St.  Joseph 
Co.,  Indiana.  It  belongs  to  the  pallasite  group,  consisting  of  a  sponge 
of  nickel-iron  and  blebs  of  olivine  in  the  proportion  of  about  four  to 
one  (as  calculated  from  the  sp.  gr.,  4-28,  of  the  entire  mass).  A  thin 
layer  of  graphite  lines  the  pores,  separating  the  olivine  from  the 
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nickel-iron.  Schreibersite  is  also  pr  esent.  Analysis,  by  H.  W.  Nichols, 
of  the  nickel-iron  gave  : 

Fe.  Ni.  Co.  Cu.  P.  S.  Total. 

90-22  9  35  0-26  0-11  0'05  0-0005  100-04 

L.  J.  S. 
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Action  of  Carbon  Dioxide  on  the  Respiration  of  Fish. 
William  A.  Osborne  and  Edith  Muntz  ( Biochem .  J.,  1906,  1, 
377 — 382). — Tensions  of  carbon  dioxide  greater  than  1*7  per  cent,  of 
an  atmosphere  produce  in  gold-fish  temporary  inhibition  of  respiration, 
comparable  with  the  closure  of  the  glottis  in  mammals.  Surface 
breathing  can  be  produced  in  the  gold-fish  not  only  by  oxygen  de¬ 
ficiency  (confirmatory  of  Duncan  and  Hoppe-Seyler),  but  also  by 
carbon  dioxide  at  a  tension  varying  between  3  2  and  4  per  cent,  of  an 
atmosphere.  The  sequence  of  narcotic  manifestations  in  the  gold-fish 
produced  by  carbon  dioxide  is:  (1)  cessation  of  voluntary  movement, 
except  when  irritated  ;  (2)  loss  of  head  to  stream  reflex  ;  and  (3)  loss  of 
equilibration.  No  action  of  the  gas  on  the  respiratory  centres  com¬ 
parable  with  that  present  in  man  could  be  discovered  in  the  fish. 

W.  D.  H. 

Chemical  Changes  in  the  Blood  after  Bleeding.  Heinrich 
von  Hoesslin  ( Beitr .  chem.  Physiol.  Path.,  1906,  8,  431 — -438). — The 
removal  of  relatively  large  amounts  of  blood  at  short  intervals  in 
rabbits  leads  in  successive  bleedings  to  a  fall  in  the  serum  of  proteid 
and  total  nitrogen,  and  a  rise  in  sodium  chloride  and  in  freezing  point. 
In  animals  with  kidney  disease  there  are  some  differences  in  detail. 

W.  D.  H. 

Rate  of  Diffusion  of  the  Salts  of  the  Blood  into  Solutions 
of  non-Electrolytes,  and  its  Bearing  on  Theories  of  Heart 
Rhythm.  Willey  Denis  (Amer.  J.  Physiol.,  1906,  17,  35 — 41). — 
The  stimulating  salts,  sodium  chloride  and  potassium  chloride,  diffuse 
more  rapidly  than  the  depressor  salts,  namely,  the  chlorides  of  calcium 
and  magnesium.  It  is  suggested  that  the  stoppage  of  the  Limulus 
heart  ganglia  in  isotonic  solutions  of  non-electrolytes  may  be  in  part 
due  to  the  relatively  greater  concentration  of  calcium  and  magnesium 
salts  in  the  cells  and  intercellular  spaces.  W.  D.  H. 

The  Nucleo-proteid  of  Blood-serum.  G.  Liebermeister  (Beitr. 
chem.  Physiol.  Path.,  1906,  8,  439 — 444). — The  properties  of  the  nucleo- 
proteid  which  others  have  described  as  being  present  in  blood-serum 
were  examined  in  detail.  It  contains  0‘8per  cent,  of  phosphorus.  Its 
constant  presence  is  apparently  related  to  the  formation  and  disinte- 
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gration  of  the  corpuscular  elements  of  the  blood,  especially  of  the 
leucocytes.  Its  possible  relationship  to  caseinogen  formation  in  milk  is 
also  mooted.  W.  D.  H. 

The  Properties  of  the  Muscular  Tissue  of  the  Walls  of 
Blood-vessels,  with  Special  Reference  to  the  Action  of  Adren¬ 
aline.  Oskar  B.  Meyer  (Zeit.  Biol.,  1906,  48,  352 — 397).— -Much  of 
the  paper  relates  to  the  methods  of  stimulating  and  obtaining  records 
of  the  contraction  of  the  muscular  tissue  of  blood-vessels.  Oxygen 
increases  the  tonus  of  the  vessel  wall.  Adrenaline  stimulates  the 
nerve  endings,  and  the  doses  necessary  are  very  small ;  it  is  anta¬ 
gonised  by  atropine,  cocaine,  and  curare.  Adrenaline  causes  contraction 
in  the  vessels  of  the  lungs.  A  substance  resembling  adrenaline  is 
found  in  the  blood.  The  suprarenal  gland  forms  in  addition  to  adren¬ 
aline  a  material  which  has  the  opposite  action.  W.  D.  H. 

Influence  of  Neutral  Salts  on  Salivary  Digestion.  John 
Birt  Patten  and  Percy  G.  Stiles  ( Amer .  J.  Physiol.,  1906,  17, 
26 — 31). — Ptyalin  continues  work  in  the  presence  of  many  salts  in 
high  concentration,  even  in  the  presence  of  saturated  solutions  of 
magnesium  sulphate  and  ammonium  chloride.  In  low  concentration, 
salts  of  magnesium,  calcium,  and  barium  accelerate  its  action,  but  with 
high  concentration  calcium  chloride  restrains  the  action,  but  this  is 
never  true  for  magnesium  sulphate.  Ammonium  salts  are  less  active 
in  checking  digestion  than  those  of  sodium  and  potassium,  which  are 
about  equal  in  their  effects.  Potassium  chloride  retards  less  than  the 
bromide,  and  this  less  than  the  iodide.  The  favourable  influence  of 
the  fluoride  was  unexpected.  Lithium  chloride,  usually  regarded  as  the 
most  harmless  of  foreign  substances  to  living  tissues,  causes  in  moderate 
doses  complete  inhibition  of  the  enzyme.  W.  D.  H. 

Free  Hydrochloric  Acid  in  the  Gastric  Juice.  Heinrich 
Dreser  (Beitr.  chem.  Physiol.  Path.,  1906,  8,  285 — 301). — Solutions  of 
gastric  juice  and  of  dilute  hydrochloric  acid  have  been  prepared  possess¬ 
ing  the  same  concentration  as  determined  by  their  reaction  towards 
Congo-test  paper.  The  solvent  action  (that  is,  the  hydrogen  ion  con¬ 
centration)  of  the  two  solutions  on  barium  chromate  and  barium 
oxalate  was  examined,  and  it  has  been  found  that  the  gastric  juice 
solution  can  never  dissolve  more  than  80 — 98  per  cent,  of  the  amount 
of  barium  salt  dissolved  by  the  hydrochloric  acid  solution,  the  usual 
amount  being  from  70  to  80  per  cent.  The  nitrations  were  all  made 
at  constant  temperature,  as  slight  alterations  in  temperature  affect  the 
results  enormously.  This  point  is  discussed  in  detail. 

The  effect  on  its  peptic  action  produced  by  adding  varying  amounts 
of  glycine  to  gastric  juices  appears  to  be  very  small,  but  the  effect  of 
altering  the  amount  of  hydrochloric  acid  is  marked. 

The  solvent  action  of  mixtures  of  hydrochloric  acid  of  known  strength 
with  varying  amounts  of  glycine  on  barium  chromate  and  oxalate  has 
been  studied.  The  amount  dissolved  in  both  cases  decreases  with  the 
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amount  of  glycine  added  in  a  geometrical  progression.  The  electrical 
conductivities  of  similar  mixtures  have  been  measured.  J.  J.  S. 

Digestion  in  Animals.  IV.  Fate  of  Calomel  given  by  the 
Mouth.  M.  H.  Nemser  (Zeit.  physiol.  Chem.,  1906,  48,  562 — 570). — 
Calomel  is  hardly  soluble  at  all  in  the  gastric  contents ;  it  dissolves 
well  in  the  duodenum,  but  most  of  all  in  the  ileum.  In  the  large 
intestine,  it  has  either  all  been  absorbed  or  has  been  precipitated  by 
hydrogen  sulphide,  so  that  the  fyeces  contain  no  mercury  in  solution. 
In  vitro,  gastric  juice  and  bile  do  not  dissolve  calomel  ;  pancreatic 
juice  dissolves  most,  then  intestinal  juice.  An  alkaline  reaction 
of  the  food  does  not  hinder  solution.  The  absorption  of  the 
mercury  of  calomel  does  not  begin  earlier  than  the  ileum,  and  is 
probably  completed  in  the  upper  part  of  the  large  intestine.  A 
considerable  portion  of  the  mercury  is  retained  by  liver,  kidneys,  and 
large  intestine  for  a  long  time ;  it  apparently  acts  as  a  stimulus  to 
these  organs.  W.  D.  H. 

Action  of  Chalybeate  Waters  on  Metabolic  Processes. 

Vandeweyer  and  Wybauw  (Chem.  Centr.,  1906,  ii,  694;  from  Munch, 
med.  Woch.,  53,  1152  — 1153). — By  the  use  of  chalybeate  waters  there 
is  an  increase  in  the  amount  of  nitrogen  and  of  sugars  absorbed  by 
the  system  and  a  decrease  in  the  amount  of  fat.  A  perceptible 
increase  in  the  decomposition  of  proteid  is  also  observable.  In  pro¬ 
portion  to  the  total  amount  of  nitrogen,  the  quantity  of  uric  acid 
separated  is  diminished.  11.  M.  D. 

Influence  of  Subcutaneous  Injections  of  Dextrose  on  Nitro- 
geneous  Metabolism.  Frank  P.  Underhill  and  Oliver  E. 
Closson  (J.  Biol.  Chem.,  1906,  2,  117 — 126).— The  present  experi¬ 
ments  demonstrate  the  great  power  of  the  animal  body  to  utilise 
dextrose  given  subcutaneously.  No  toxic  action,  as  described  by  Scott 
(Abstr.,  1902,  ii,  337),  was  found.  W.  D.  H. 

The  Decomposition  of  <7£-Leucyl-glycine  and  <f/-Leucyl- 
glycyl-glycine  in  the  Organism  of  Rabbits.  Emil  Abderhalden 
and  Karl  Kautzsch  (Zeit.  physiol.  Chem.,  1906,  48,  557 — 561). — If 
the  two  racemic  peptides  mentioned  are  given  to  a  rabbit  by  the  mouth 
or  subcutaneously,  they  are  burnt  almost  completely  in  the  body,  only 
traces  reappearing  in  the  urine.  The  power  of  the  rabbit  in  this 
direction  is,  however,  not  so  great  as  that  of  the  dog,  4 — 5  grams  of 
the  peptide  being  the  limit  of  the  dose  it  is  able  to  utilise. 

W.  1).  H. 

Digestion  of  Proteids  in  the  Dog’s  Alimentary  Canal. 

Emil  Abderiialden,  Karl  Kautzsch,  and  E.  S.  London  (Zeit.  physiol. 
Chem.,  1906,  48,  549 — 556). — Natural  digestion  in  which  many 
enzymes  are  concerned,  working  in  sequence  or  together,  is,  obviously, 
a  more  complicated  process  than  artificial  digestion,  in  Avhich  as  a  rule 
the  action  of  individual  enzymes  is  investigated.  In  the  stomach, 
traces  only  of  amino-acids  are  discovered  ;  it  is  in  the  intestine  that 
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the  final  cleavage  products  are  formed  which  probably  are  absorbed  as 
such.  By  the  examination  of  dogs  with  fistulse  in  various  parts  of 
the  alimentary  canal,  the  amount  of  the  amino-acids  can  be  determined, 
and  the  rate  of  absorption  judged.  In  the  present  experiments  "the 
total  amino-acids  were  estimated.  Among  these  glycine,  leucine, 
alanine,  tyrosine,  aspartic  acid  and  glutamic  acids  were  identified,  but 
not  estimated.  Absorption  is  not  confined  to  the  upper  part  of  the 
small  intestine.  W.  D.  H, 

The  Rate  of  Proteid  Decomposition  in  Different  Diets. 

Hans  Vogt  ( Beiir .  chem.  Physiol.  Path.,  1906,  8,  409: — 430). — The 
urine  was  examined  at  frequent  intervals  during  the  day,  in  order  to 
determine  the  rate  at  which  the  nitrogen  and  phosphoric  acid  pass 
into  that  secretion  when  different  diets  are  administered.  The 
experiments  were  made  on  dogs  and  men  in  health  and  in  certain 
pathological  states.  The  results  hitherto  obtained  are  given  in  tables 
and  curves.  W.  D.  H. 

Ferments  concerned  in  Nuclein-metabolism.  Alfred 
Schittenhelm  (Zeit.  physiol.  Chem.,  1906,  48,  571 — 573). — Polemical 
against  W.  Jones  and  Austrian  (compare  this  vol.,  ii,  561). 

W.  D.  H. 

Can  Nitrogenous  Equilibrium  in  the  Animal  Organism  be 
Attained  by  Means  of  Heteroalbumoses  ?  Valbemar  Henriques 
and  C.  Hansen  (Zeit.  jjhysiol.  Chem.,  1906,  48,  383 — 386.  Compare 
Pollitzer,  Abstr.,  1886,  377  ;  Blum,  Abstr.,  1900,  ii,  667). — Feeding 
experiments  made  on  white  rats  with  heteroalbumose  from  Witte 
peptone  and  also  with  dysalbumose  indicate  that  both  these  substances 
can  protect  the  organism  from  loss  of  nitrogen.  J.  J.  S. 

The  Action  of  Lecithin  on  Animal  Metabolism.  B.  Slowtzoff 
(  Beitr .  chem.  Physiol.  Path.,  1906,8,  370 — 388).— A  complete  summary 
of  previous  work  is  given.  Three  experiments  on  human  beings 
have  shown  that  retention  of  nitrogen,  produced  by  the  action 
of  lecithin  on  the  organism,  is  accompanied  by  a  diminution  of  the 
amount  of  sulphuric  acid  in  the  urine.  This  indicates  that  the 
administration  of  lecithin  causes  a  retention  of  proteid. s.  The  diminu¬ 
tion  in  nitrogen  excreted  during  the  lecithin  period  is  mainly  due  to  a 
diminution  of  carbamide  in  the  urine. 

The  nitrogen  increase  is  accompanied  by  a  retention  of  phosphoric 
acid.  J.  J.  S. 

The  Digestive  Gland  in  Mollusca  and  Decapod  Crustacea. 

Herbert  E.  Roaf  ( Biochem .  J.,  1906,  1,  390 — 397). — In  crabs, 
digestion  of  fibrin  proceeded  more  actively  in  an  alkaline  medium. 
Starch  was  converted  into  reducing  sugar  and  sucrose  inverted.  No 
hydrolysis  of  olive  oil  was  observed,  but  methyl  acetate  was  readily 
split  into  methyl  alcohol  aud  acetic  acid.  No  evidence  of  an  entero- 
kinase  was  found.  With  the  molluscs  (limpets,  &c.)  the  results  were 
the  same  except  that  fibrin  digestion  proceeded  most  actively  in  acid 
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media.  Some  details  of  the  chemical  composition  of  the  glands  them¬ 
selves  are  added.  W.  D.  H. 

Urobilin.  F.  Fischler  (Zeit.  physiol.  Chem.,  1906,  48,  419 — 421. 
Compare  this  vol.,  ii,  470). — Further  experiments  have  proved  that 
when  the  animals  with  biliary  fistulai  are  bound  in  such  a  way  that  they 
cannot  lick  up  bile,  then  on  the  administration  of  amyl  alcohol,  phos¬ 
phorus,  or  tolylenediamine,  no  urobilin  is  formed  in  the  bile.  The  uro¬ 
bilin  is  only  found  when  the  animals  have  been  able  for  some  time  to 
lick  up  their  bile ;  the  contrary  results  obtained  previously  were  due 
to  insufficient  precaution  having  been  taken  to  prevent  this  occurring. 

J.  J.  S. 

Amylase  and  Maltase  of  Pancreatic  Juice.  H.  Bierry  and 
Giaja  ( Gompt .  rend.,  1906,  143,  300 — 302.  Compare  Abstr.,  1905, 
ii,  643). — Amylase  acts  best  in  very  slightly  alkaline  media.  Pan¬ 
creatic  juice,  dialysed  through  collodion  in  presence  of  distilled  water, 
loses  all  power  of  action  on  starch  and  maltose ;  its  properties  are, 
however,  restored  on  adding  a  suitable  electrolyte.  N.  H.  J.  M. 

Time  Relations  of  Tryptic  Action.  Sven  G.  Hedin  (J.  Physiol., 
1906,  34,  370 — 371). — The  digestion  time  is  inversely  proportional  to 
the  amount  of  trypsin  solution  employed.  This  has  been  found  pre¬ 
viously  to  be  valid  as  far  as  the  splitting  off  of  nitrogen  is  concerned  ; 
it  is  in  the  present  research  confirmed  with  regard  to  the  splitting  off 
of  phosphorus  from  casein.  W.  D.  H. 

Trypsin  and  Antitrypsin.  Sven  G.  Hedin  ( Biochem .  J.,  1906, 1, 
474 — 483). — In  these  experiments  the  substrate  employed  was 
caseinogen,  and  the  antitrypsin  used,  that  of  the  blood  serum  (serum 
albumin).  It  was  found  that  the  amount  of  trypsin  it  neutralises  is 
independent  of  the  dilution.  The  antitrypsin  can  be  neutralised 
completely  by  a  sufficient  amount  of  trypsin,  but  the  reverse  does  not 
hold  good,  and  the  amount  of  trypsin  neutralised  is  variable.  It  was 
impossible  to  render  active  again  the  neutralised  trypsin.  Anti¬ 
trypsin  is  destroyed  by  0T  to  0'2  per  cent,  of  acetic  acid  at  37°  for 
eight  hours.  W.  D.  H. 

Antitryptic  Effect  of  Charcoal.  Sven  G.  Hedin  ( Biochem .  J., 
1906,  1,  484—495). — Trypsin  is  neutralised  by  charcoal  in  two  consec¬ 
utive  stages  :  (1)  it  is  adsorbed,  and  completely  so  if  enough 
charcoal  is  used  ;  it  is,  however,  readily  transferred  to  added  caseinogen  ; 
(2)  it  undergoes  fixation,  by  which  it  is  rendered  inaccessible  to  added 
caseinogen.  The  amount  fixed  is  larger,  the  larger  the  amount  of 
trypsin,  the  longer  the  time  of  interaction,  and  the  higher  the  tempera¬ 
ture.  The  action  of  antitrypsin  and  charcoal  agrees  in  all  respects. 

W.  D.  H. 

The  Influence  of  Diffusibility  and  the  Solubility  of  Lipoids 
on  the  Rate  of  Intestinal  Absorption.  Marjam  Katzenellen- 

bogen  ( Pfliigers  Archiv,  1906,  114,  522 — 534). — The  velocity  of 
absorption  is  greater,  the  greater  the  lipoid-solubility  of  the  substance 
to  be  absorbed.  The  part  played  by  the  rate  of  diffusion  is  illustrated 


PHYSIOLOGICAL  CHEMISTRY. 


781 


by  experiments  on  the  absorption  of  alkaline  formates,  acetates,  and 
valerates.  During  absorption  the  intestine  performs  concentrative 
work  on  sodium  chloride.  W.  D.  H. 

Monoamino-acids  of  the  Membrane  of  Hens’  Eggs.  Emil 
Abderhalden  and  Erich  Ebstein  (Zeit.  physiol.  Chem.,  1906,  48, 
530 — 534). — The  membrane  is  composed  of  the  substance  called  ovo- 
keratin.  It  yields  on  hydrolysis  the  following  percentages  of  mono¬ 
amino-acids :  glycine,  3‘9;  alanine,  3'5  ;  aminovaleric  acid,  IT; 
leucine,  7’4  ;  proline,  4-0  ;  glutamic  acid,  8T  ;  and  aspartic  acid,  IT. 

W.  D.  H. 

Monoamino-acids  of  Keratin  from  the  Eggs  of  Testudo 
grseca.  Emil  Abderhalden  and  Eduard  Strauss  {Zeit.  physiol. 
Chem .,  1906,  48,  535 — 536). — The  egg-shells  of  tortoise  eggs  are  com¬ 
posed  of  a  substance  similar  to  the  ovo-keratin  of  hens’  eggs,  but  the 
quantity  of  material  available  was  insufficient  for  complete  investigation. 
A  few  analytical  figures  are  given.  W.  D.  H. 

Proportion  of  Lecithin  in  Egg  Yolk.  Armand  Manasse 
(Chem.  Centr.,  1906,  ii,  805 — 806  ;  from  Biochem.  Zeit.,  1,  246 — -252). 
— The  mean  amount  of  lecithin  in  the  yolk  of  hen’s  egg  is  9-41  per 
cent.  H.  M.  D. 

Chemistry  of  the  Placenta.  Wilhelm  Cramer  and  Jas.  Lochhead 
(Proc.  Physiol.  Soc.,  1906,  xxiv — xxv  ;  J.  Physiol.,  34). — In  the  second 
half  of  pregnancy  in  sheep  and  rabbits,  the  nucleo-proteids  of  the 
maternal  portion  of  the  placenta  differ  in  composition  from  those 
obtained  from  the  foetal  portion.  Glycogen  is  found  mainly  or  exclu¬ 
sively  in  the  maternal  portion.  Glycerol  extracts  do  not  contain 
peptic,  tryptic,  or  ereptic  ferments.  Amylolytic  and  glycogen-splitting 
ferments  are  demonstrable  in  most  cases,  but  differences  in  the  two 
animals  and  at  different  stages  seem  to  exist.  W.  D.  H. 

Comparison  of  Muscles,  Electrical  Organ,  and  Blood-serum 
of  Torpedo  ocellata.  Silvestro  Baglioni  ( Beitr .  chem.  Physiol.  Path., 
1906,  8,  456  —  471). — The  chemical  composition  of  the  electrical  organ 
of  Toipeclo,  although  it  is  so  closely  related  developmentally  and 
morphologically  to  the  muscles,  is  very  different  from  that  of  the  muscles. 
This  must  bear  some  relation  to  the  different  physiological  functions 
the  two  tissues  exhibit.  The  chemical  composition  of  the  electrical 
organ  is  more  like  that  of  the  blood-serum  of  the  same  animal,  being 
rich  in  water  and  very  poor  in  proteids.  Both  are  rich  in  alkali 
salts,  especially  of  sodium,  and  so  again  differ  from  the  muscles.  The 
amount  of  urea  is  about  equal  throughout.  The  amount  of  glycogen 
is  somewhat  less  in  the  electrical  organ  than  in  the  muscles. 

W.  D.  H. 

Muscle  Extracts.  IV.  Occurrence  of  Carnosine,  Carnitine, 
and  Methylguanidine  in  Flesh.  R.  Krimberg  (Zeit.  physiol.  Chem., 
1906,  48,  412 — 418.  Compare  Gulewitsch,  Abstr.,  1900,  i,  516,  782  ; 
1905,  i,  726  ;  this  vol.,  i,  637). — The  three  bases  carnosine,  carnitine 
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and  methylguanidine  are  not  only  present  in  meat  extract,  but  alse  in 
the  flesh  of  freshly  killed  oxen. 

It  is  suggested  that  Kutscher’s  novaine  (Zeit.  Nahr.  Genussm.,  1905, 
10,  553)  is  identical  with  carnitine.  J.  J.  S. 

Action  of  Proteolytic  Ferments  of  the  Animal  Organism. 
Emil  Abderhalden  and  Andrew  Hunter  (Zeit.  physiol.  Chem .,  1906, 
48,  537 — 545). — The  juice  expressed  from  muscles,  liver,  and  kidneys 
of  the  rabbit  is  able  to  split  up  the  three  peptides,  d£-leucyl-glycine, 
glycyl-dLalanine,  and  glycyl-glycine.  W.  D.  H. 

Physiology  of  Mollusca.  III.  Lafayette  B.  Mendel  and 
Harold  C.  Bradley  ( Amer .  J.  Physiol.,  1906,  17,  167 — 176). — The 
pedal  muscle  of  Sycotypus  ccmaliculatus  contains  glycogen  in  abundance, 
taurine,  xanthine,  hypoxanthine,  and  fermentation  lactic  acid. 
Glycine  was  not  found.  The  muscle  extractives,  therefore,  closely 
resemble  those  previously  described  in  other  molluscs.  The  blood 
proteids  contain  both  copper  and  zinc.  Hsemoglobin  is  present  in  some 
of  the  more  active  tissues,  such  as  the  heart  and  pharyngeal  muscles. 

W.  D.  H. 

Does  the  Lung  Tissue  invert  Lactose.  Max  Riehl  (Zeit. 
Biol.,  1906,  48,  309 — 312). — Neither  extracts  nor  the  residues  after 
extraction  of  the  lungs  of  dog,  calf,  and  pig  are  able  to  invert  lactose. 

W.  D.  H. 

Crystals  in  the  Nuclei  of  Liver  Cells.  Percy  T.  Herring  ( Proc . 
Physiol.  Soc.,  1906,  xxi — xxiii ;  J.  Physiol.,  34). — Crystals  composed  of 
haemoglobin  or  possibly  methsemoglobin  were  described  by  Browicz  in 
the  liver  cells  (nucleus  and  cytoplasm)  of  dogs.  He  believes  haemo¬ 
globin  enters  the  cells  from  the  blood  stream  both  in  solution  and  in 
disintegrating  blood  corpuscles,  but  considers  crystal  formation  is  post¬ 
mortem,  due  to  the  action  of  formaldehyde,  which  was  used  as  a  fixative. 
The  present  observations  show  that  these  crystals  are  not  at  all  un¬ 
common  ;  hitherto  they  have  been  found  only  in  dogs,  and  it  is  not 
necessary  to  inject  haemoglobin  or  haemolytics  into  the  blood  stream  to 
demonstrate  them.  They  look  like  oxyhaemoglobin  crystals,  and  behave 
like  red  blood  corpuscles  in  their  reaction  to  stains.  They  are  seen  only 
in  the  nuclei,  the  non-rupture  of  which  is  believed  to  show  they  are 
formed  ante-mortem.  Red  corpuscles  in  all  stages  of  disintegration 
are  found  within  the  liver  cells  also.  W.  D,  H. 

The  Post-mortem  Flow  of  Lymph.  Francis  A.  Bainbridgf, 
(J.  Physiol.,  1906,  34,  275 — 281). — After  the  injection  of  dextrose 
solution  or  saline  solution,  the  capillary  pressure  in  the  liver  after 
death  is  higher  than  in  the  normal  animal.  The  post-mortem  flow  of 
lymph  which  Asher  observed  after  inducing  hydraemic  plethora  is 
chiefly  derived  from  the  liver,  and  almost  disappears  after  ligature  of 
the  portal  lymphatics.  The  small  flow  which  sometimes  still  remains 
is  derived  from  the  intestines  ;  it  is  regarded  as  lymph  formed  during 


PHYSIOLOGICAL  CHEMISTRY. 


783 


life  and  squeezed  into  the  thoracic  duct  by  post-mortem  intestinal  move¬ 
ments.  There  is  no  post-mortem  secretion  of  bile  or  pancreatic  juice, 
nor  does  dextrose  increase  the  tissue-metabolism.  The  lymph  is 
formed  by  filtration  through  the  liver  capillaries  as  a  result  of  the 
increased  capillary  pressure.  The  post-mortem  flow  of  lymph  after 
the  injection  of  peptone  is  due  either  to  increased  filtration  through 
abnormally  peimeable  capillaries  or  to  increased  metabolism  in  the 
liver  cells ;  the  former  view  is  regarded  as  the  more  probable. 

W.  D.  H. 


The  “  Protagon  ”  of  the  Kidneys.  Theodor  Panzer  ( Zeit . 
physiol.  Chem.,  1906,  48,  519 — -527). — The  material  described  by 
Stoerck  as  protagon  in  the  epithelial  cells  of  certain  forms  of  kidney 
disease  (large  white  kidney)  was  separated  by  the  use  of  boiling  ace¬ 
tone  ;  it  is  doubly  refracting,  and  gives  the  colour  tests  for  fat.  It  is, 
however,  not  protagon,  but  an  ester  of  cholesterol  with  a  fatty  acid, 
probably  oleic.  W.  D.  H. 

Composition  of  Bone  in  Osteomalacia.  Francis  H.  McCrudden 
(Amer.  J.  Physiol.,  1906,  17,  32 — 34). — In  osteomalacia,  there  is  an 
absorption  of  calcium  and  phosphorus,  and  an  increase  of  magnesium 
salts  and  of  material,  probably  organic,  which  is  rich  in  sulphur.  The 
following  analyses  per  cent,  are  given  from  the  horse  : 


Normal  bone. 

CaO  33  to  35 

MgO  01 

P205  23 

8  0-1 


Bone  in  osteomalacia. 

18—20. 

0-5 

16 

0-4 

W.  D.  H. 


Formation  of  Creatinine  in  the  Organism.  Max  Jaffe  (Zeit. 
physiol.  Chem.,  1906,  48,  430  —  468.  Compare  Czernecki,  Abstr.,  1905, 
ii,  467). — Numerous  experiments,  made  by  feeding  dogs  and  rabbits 
with  guanidineacetic  acid  (glycocyamine),  show  that  the  introduction 
of  this  substance  into  the  system  produces  an  increase  in  the  amount 
of  creatine  contained  in  both  the  urine  and  muscle  of  the  animal. 
This  is  due  to  the  methylation  of  the  glycocyamine.  The  creatine  was 
estimated  by  conversion  into  the  zinc  chloride  compound.  This  con¬ 
version  is  not  theoretical,  and  under  the  most  favourable  conditions 
gives  a  94  per  cent,  yield  only. 

Glycocyamine  picrate  crystallises  in  slender,  yellow  needles  melting  at 
199 — 200°.  Glycocyamine  does  not  yield  an  additive  compound  with 
zinc  chloride.  The  hydrochloride  forms  large  crystals  readily  soluble 
in  water  or  alcohol.  The  acetate  crystallises  in  thin  plates  almost 
insoluble  in  concentrated  acetic  acid,  but  is  readily  hydrolysed  by 
water.  The  base  does  not  give  characteristic  reactions  with  sodium 
nitroprusside  or  with  sodium  picrate  and  alkali.  It  may  be  trans¬ 
formed  into  glycocyamidine  by  prolonged  boiling  with  dilute  hydro¬ 
chloric  acid.  Glycocyamidine  yields  an  additive  product  with  zinc 
chloride,  (C3H5ON3)2ZnCl2,  which  crystallises  in  small,  rhombic  plates. 
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Glycocyamidine  pier  ate  melts  at  210°. 

When  glycocyamidine  is  administered  subcutaneously  to  animals, 
both  creatine  and  glycocyamidine  are  found  in  the  urine. 

Arginine  does  not  appear  to  be  a  substance  from  which  creatine  can 
be  formed.  J.  J.  S. 

The  Source  of  Thiocyanate  in  the  Organism.  K.  Willanen 

( Chem .  Centr.,  1906,  ii,  619  ;  from  Biochem.  Zeit.,  1,  129 — 134). — After 
the  introduction  of  large  quantities  (5—10  grams)  of  glycine,  creatine, 
creatinine,  or  adenine  into  the  stomach  of  the  rabbit,  thiocyanate  was 
detected  in  the  urine.  These  substances,  therefore,  are  the  source  of 
the  thiocyanate  in  the  organism.  IT.  M.  D. 

Reactions  of  Earthworms  to  Salts.  George  H.  Parker  and 
C.  R.  Metcalf  ( Amer .  J.  Physiol.,  1906,  17,  55 — 74). — Allolobophora 
foetid  a  withdraws  from  solutions  of  chlorides  at  rates  which  show  these 
salts  to  be  stimulating  in  the  sequence  sodium,  ammonium,  lithium, 
and  potassium.  To  man,  all  four  solutions  taste  saltish  with  slight 
differences  ;  the  salt  taste  is  due  to  chlorine  ;  hence  in  man  the  anion  is 
the  chief  stimulus,  in  the  worm,  the  cation.  The  gustatory  protoplasm 
of  the  two  organisms  must  be  chemically  differentiated  in  these  two 
directions.  If  the  earth  inhabiting  Helodrilus  is  used  instead  of  the 
manure  inhabiting  Allolobophora,  the  same  solutions  stimulate  in  the 
order  potassium,  ammonium,  sodium,  and  lithium.  The  gustatory 
protoplasm  of  the  worms  is  therefore  adapted  to  their  environment. 

W.  D.  H. 

Osmotic  Effect  of  Various  Salt  Solutions  on  Cell  Volume. 

Herbert  E.  Eoaf  ( Biochem .  J.,  1906, 1,  383 — 389). — There  is  a  certain 
strength  of  solution  in  which  tadpoles  are  best  suited  to  maintain  an 
equilibrium  between  their  body  fluids  and  their  surrounding  medium. 
A  decrease  in  concentration  below  this  causes  an  increased  loss  of 
weight,  which  reaches  a  maximum  in  distilled  water.  Increase  in  the 
concentration  causes  a  progressive  increase  in  loss  of  weight,  which 
becomes  more  marked  as  the  strength  at  which  the  organisms  are 
killed  is  reached.  The  current  view  that,  when  plasmolysis  occurs,  the 
solution  used  is  isosmotic  with  the  cell  contents,  requires  revision.  It 
is  evident  from  the  tables  presented  that  long  before  the  isosmotic 
strength  is  reached  there  is  progressive  loss  of  weight.  It  is  not 
equality  of  pressure,  but  a  difference  which  is  maintained  by  the  cell. 

W.  D.  H. 

The  Use  of  Soluble  Prussian  Blue  for  Investigating  the 
Reducing  Power  of  Animal  Bioplasm.  David  F.  Harris  and 
William  Moodie  (Proc.  Physiol.  Soc.,  1906,  xxxii— xxxiv ;  J.  Physiol., 
34)  j  D.  F.  Harris  and  James  C.  Irvine  (Biochem.  J.,  1906,  1, 
355 — 363). — Potassium  ferric  ferrocyanide  injected  into  blood  vessels 
intra  vitam  is  retained  in  them  post  mortem  ;  by  being  transformed  into 
the  green  or  white  potassium  ferrous  ferrocyanide,  this  demonstrates  the 
biochemical  reducing  power  which  the  tissues  possess.  It  accounts  for 
the  frequent  failure,  from  the  histological  standpoint,  of  injecting 
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Prussian  blue  with  gelatin  mass  to  demonstrate  the  arrangement  of 
blood  vessels  ;  but  such  preparations  may  be  restored  to  a  vivid  blue 
by  irrigation  with  hydrogen  peroxide.  The  reducing  power  is  very 
strikingly  demonstrated  by  perfusing  the  compound  through  a  sur¬ 
viving  kidney  until  a  flow  from  the  ureter  of  the  leuco  or  pale  green 
salt  is  established.  W.  D.  H. 

Nature  of  Methylene-Blue-Bosin  Staining.  J.  0.  Wakelin 
Barratt  ( Biochem .  J.,  1906,  i,  406 — 428). — Staining  by  methylene- 
blue-eosin  in  alcoholic  solution  is  a  chemical  reaction.  Methylene- 
blue-eosin  in  alcoholic  and  aqueous  solution  exhibits  colloidal 
characters,  as  do  also  methylene-blue  and  eosin  in  the  water-soluble 
and  alcohol-soluble  forms.  The  paper  is  illustrated  by  charts  of 
absorption  spectra.  W.  D.  H. 

Why  does  the  Urine  become  Cloudy  on  Boiling?  Hans 
Malfatti  ( Beitr .  chem.  Physiol.  Path.,  1906,  8,  472 — 480). — The 
relationships  of  the  urinary  phosphates  to  the  acidity  of  the  urine,  and 
the  changes  they  undergo  when  that  fluid  is  boiled,  and  which 
frequently  lead  to  a  cloudiness  appearing  there,  are  discussed. 

W.  T).  H. 

The  Detection  and  Physiological  Relations  of  Glyoxylic 
Acid.  Ernst  Sciiloss  (Beitr.  chem.  Physiol.  Path.,  1906,  8, 
445—455). — A  modification  of  Eppinger’s  test  for  glyoxylic  acid  in 
urine  is  described,  and  stated  to  give  trustworthy  results.  Eppinger 
stated  that  the  administration  of  various  substances  (alcohol,  glycine, 
glycolic  acid,  sarcosine,  betaine)  led  to  the  appearance  of  the  acid  in 
the  urine.  This  was  not  confirmed.  A  positive  result  Avas,  however, 
obtained  Avith  allantoin  feeding.  This  is  regarded  as  important, 
because  of  Almagia’s  view  of  the  relationship  of  glyoxylic  acid  to  uric 
acid  metabolism.  From  the  examination  of  a  number  of  organs,  it  is 
believed  that  glyoxylic  acid  is  destroyed  in  the  body,  especially  by  the 
liver.  W.  D.  H. 

Occurrence  of  Amino-acids  in  the^  Urine  of  Children.  Hans 
Rietsciiel  and  Leo  Langstein  (Chem.  Centr.,  1906,  ii,  537  ;  from 
Biochem.  Zeit.,  1906,  1,75 — 80). — No  appreciable  quantity  of  amino- 
acids  could  be  found  in  the  urine  of  infants.  0'32  gram  of  leucino 
Avas  isolated  from  the  urine  of  a  child  suffering  from  croup  and 
pneumonia.  P.  H. 

Excretion  of  Optically  Active  Amino-acids  in  the  Urine. 

Emil  Reiss  (Beitr.  chem.  Physiol.  Path.,  1906,  8,  332 — 338). —  Various 
optically  active  amino-acids  were  administered  to  dogs  and  men  per  os, 
and  the  amounts  of  amino-acids  in  the  urine  determined  by 
naphthalenesulphonic  chloride. 

(/-Leucine  appears  to  be  completely  assimilated  by  dogs,  /-tyrosine 
completely  by  men  and  largely  by  dogs. 

(/-Alanine  is  much  more  readily  utilised  by  the  organism  than 
/-alanine  (compare  Plaut  and  Reese,  this  vol.,  ii,  110). 


J.  J.  S. 
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Detection  of  Toxic  Bases  in  Urine.  II.  Friedrich  Kutscher 
and  Alfred  Loiimann  ( Zeit .  physiol.  Chevn.,  1906,  48,  422 — 424.  Com¬ 
pare  this  vol.,  ii,  471). — The  precipitate,  obtained  by  the  addition  of 
silver  nitrate  and  barium  hydroxide  after  precipitation  of  alloxuric  bases 
with  silver  nitrate  and  nitric  acid,  contains,  in  addition  to  creatinine,  a 
base,  probably  dimethylguanidine  ;  this  may  be  purified  by  means  of 
its  picrolonate,  NHIC(NH2),NM2,C10H8O;VN4,  which  decomposes  at 
275 — 278°.  The  picrolonate  of  Schenck’s  s-dimethylguanidine  melts 
and  decomposes  at  260 — 262°.  J.  J.  S. 

Bacterial  Processes  in  Advanced  Anaemia.  Christian  A. 
Herter  (J.  Biol.  Chem.,  1906,  2,  1 — 70). — The  Bacterium  aerogenes 
capsulatus  frequently  occurs  in  greatly  increased  quantities  :in  the 
human  intestine,  and  with  this  is  usually  associated  a  diminution  in 
the  number  of  B.  coli  communis  present.  The  former  organism  is 
characterised  especially  by  producing  the  butyric  fermentation,  and 
the  large  amount  of  gas  so  formed  leads  to  flatulence.  The  symptoms 
vary  with  the  severity  of  the  infection,  and  in  bad  cases,  especially  in 
children,  anmmia  of  a  severe  type  supervenes.  This  is  apparently  due 
to  the  fact  that  the  organism  is  an  active  hsemolysing  agent,  but 
the  hmmolysis  it  produces  in  vitro  is  only  in  part  attributable  to 
ammonium  butyrate.  W.  D.  H. 

Hydrochloric  Acid  and  Cancer.  F.  W.  Morton  Palmer 
( Biochem .  J.,  1906,  1,  398 — 405). — Observations  are  given  confirming 
previous  results  that  the  hydrochloric  acid  is  lessened  or  absent  in  most 
cases  of  cancer  even  if  the  stomach  is  not  involved.  Psychical 
influences  like  dread  of  death  were  excluded,  as  the  diminution  was 
often  most  marked  in  cheerful  patients,  and  least  marked  in  the 
opposite  class.  Dyspepsia  is  absent  as  a  rule  ;  this  may  be  explained 
by  supposing  that  a  substitution  of  intestinal  for  gastric  digestion 
takes  place.  W.  D.  H. 

Glycosuria  caused  by  Excess  of  Carbon  Dioxide  in  the 
Respired  Air.  Edward  S.  Edie  ( Biochem .  J.,  1906,  1,  455 — 473). — 
The  glycosuria  in  asphyxiation  is  due  to  excess  of  carbon  dioxide,  not 
to  diminution  of  oxygen.  If  10 — 15  per  cent,  of  the  former  gas  in 
air  is  breathed,  even  though  the  oxygen  be  increased  glycosuria  sets  in. 
If  the  oxygen  is  reduced  to  less  than  6  per  cent,  without  excess  of 
carbon  dioxide,  it  does  not.  The  amount  of  carbon  dioxide  mentioned 
produces  anaesthesia  in  dogs  and  cats,  and  in  producing  glycosuria 
also  acts  like  other  anaesthetics.  It  is  suggested  that  the  glycosuria  is 
produced  by  the  gas  uniting  with  proteid  and  liberating  the  carbohy¬ 
drate  previously  so  combined.  W.  D.  H. 

Secretin  in  Relation  to  Diabetes  Mellitus.  Francis  A. 
Bainbrtdge  and  Arthur  P.  Beddard  ( Biochem .  J.,  1906,  1,429 — 445). 
— In  three  cases  of  severe  diabetes,  secretin  by  the  mouth  had  no 
effect  on  the  output  of  sugar  :  yet  it  was  possible  in  one  case  to  abolish 
the  glycosuria  by  dieting  after  a  long  latent  period.  In  cases  where 
benefit  has  been  ascribed  to  the  secretin,  it  might  therefore  have  been 
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due  to  the  feeding.  After  death,  in  only  one  out  of  six  cases  was  pro 
secretin  present  in  normal  quantities  ;  but  the  one  case  combined  with 
observations  on  pancreatic  diabetes  in  cats  negatives  the  view  that 
absence  of  prosecretin  is  a  necessary  result  in  severe  diabetes.  Three 
of  the  remaining  five  cases  died  of  coma,  and  the  other  two  of  inter¬ 
current  disease  ;  in  the  three  coma  cases,  prosecretin  was  absent  ;  in 
the  other  two  it  was  scanty.  Acid  intoxication,  which  precedes  coma, 
may  prevent  the  normal  production  of  prosecretin  ;  if  this  is  the  case, 
its  ab.'-ence  has  little  significance.  It  is  possible,  on  the  other  hand,  that 
prosecretin  is  deficient  from  the  outset,  and  that  this  is  the  actual 
cause  of  the  diabetes  ■  but  here  it  would  be  necessary  to  assume  that 
secretin  is  the  stimulus  to  the  internal  as  well  as  to  the  external 
secretion  of  the  pancreas,  and  that  the  pancreas  is  normal.  In  rabbits, 
artificial  acid  intoxication  does  not  produce  lessening  of  prosecretin, 
and  an  attempt  to  artificially  reduce  p>rosecretin  to  see  whether 
diabetes  follows  is  being  attempted.  W.  D.  H. 

Treatment  of  Diabetes  by  Acid  Extract  of  Duodenal 
Mucous  Membrane.  Benjamin  Moore,  Edward  S.  Edie,  and 
John  H.  Abram  ( Biochem .  J.,  1906,  1,  446 — 454). — In  a  preliminary 
paper  (this  vol.,  ii,  186)  it  was  stated  that  administration  of  acid 
extract  of  duodenal  mucous  membrane  was  beneficial  in  diabetes, 
although  caution  was  exercised  in  drawing  conclusions  from  so  few 
cases.  Since  then  many  more  cases  have  been  treated  in  this  way, 
but  in  the  majority  of  cases  without  avail,  as  in  Bainbridge  and 
Beddard’s  results  (see  preceding  abstract).  In  a  few  cases,  a  decided 
drop  in  sugar  excretion  occurred,  and  this  was  not  attributable  to 
dieting,  since  dieting  by  itself,  tried  for  some  time  before  the  secretin 
was  given,  did  not  produce  the  effect.  W.  D.  H. 

Adrenaline  Glycosuria.  Frank  P.  Underhill  and  Oliver  E. 
Closson  ( Amer .  J.  Physiol.,  1906,  17,  42- — 54).— Adrenaline  given 
to  dogs  subcutaneously  causes  no  increase  of  ammonia  or  decrease  of 
urea  in  the  urine  as  Noel  Paton  stated.  The  distribution  of  nitrogen 
in  urea,  ammonia,  and  creatinine  is  unchanged.  The  ability  of  the 
organism  to  utilise  dextrose  is  not  seriously  impaired,  and  repeated 
doses  fail  to  produce  glycosuria,  tolerance  being  established.  Adren¬ 
aline  glycosuria  bears  no  relation  to  ordinary  diabetes  in  man,  and  is 
essentially  of  nervous  origin.  The  sympathetic  causes  either  the 
sugar-storing  organs  to  relinquish  their  store  or  prevents  the  storage 
of  glycogen.  W.  D.  H. 

Treatment  of  Trypanosomiasis  by  Benzidine  Colours.  M. 

Nicolle  and  Felix  Mesnil  (Ann.  Inst.  Pasteur,  1906,  20,  417 — 448). 
— Ehrlich’s  statement  that  the  material  called  trypan-red  cures  trypan¬ 
osomiasis  led  the  authors  to  investigate  a  large  number  of  other 
coloured  derivatives  of  benzidine.  They  find  that  the  disazo-compounds 
prepared  from  H  acid  (8-amino-a-naphthol-3  :  6-disulphonic  acid)  with 
(1)  o-dichlorobenzidine  in  alkaline  media,  (2)  with  o-tolidine  in 
alkaline  solution,  and  (3)  with  o-tolidine  first  in  acid,  then  in  alkaline 
media,  act  curatively  in  the  disease  Nagana  of  mice  in  a  single  dose. 
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The  product  from  benzidine  and  naphthylenediaminedisulphonic  acid, 
2  :  7  :  3  :  6,  is  less  active,  so  is  trypan-red.  The  bulk  of  the  paper  relates 
to  the  chemical  structure  of  the  pigments.  Later  details  are  promised 
regarding  their  action  on  various  diseases  caused  by  trypanosomes. 

W.  D.  H. 

Chemical  Constitution  and  Physiological  Action.  Charles  R. 
Marshall  ( Proc .  Physiol.  Soc.,  1906,  xxx — xxxii  ;  J.  Physiol.,  34). — 
Organic  Nitrates. — All  the  nitrates  of  polyhydric  alcohols  and  sugars 
dilate  blood-vessels.  The  presence  of  a  carboxyl  group  inhibits  this 
effect.  The  presence  of  a  hydroxyl  group  in  a  polyatomic  nitrate 
diminishes  the  vaso-dilating  action. 

Synthetic  Tropeines. — The  addition  of  a  molecular  quantity  of  an 
alkali  hydroxide  renders  pilocarpine  inactive.  The  same  is  true  for 
two  tropeines  prepared  synthetically  by  Jowett  (Trans.,  1906,  89,  357), 
namely,  terebyltropeine  and  phthalidecarboxyltropeine,  both  of  which 
have  an  atropine-like  effect. 

Strychnine  Derivatives. — Amino-,  nitro-  or  bromo-strychnine  acts 
like  strychnine,  but  more  feebly.  Dibromostrychnine  produces  paralysis 
in  frogs  before  its  strychnine  action,  and  as  a  convulsant  is  weaker 
than  the  others. 

Silver  Compounds. — Experiments  by  Kronig  and  Paul  seemed  to 
prove  that  the  bactericidal  power  of  salts  is  due  to  the  ions  into  which 
they  dissociate  in  solution,  and  in  the  case  of  silver  compounds  the 
effect  was  attributed  to  free  silver  ions.  This  is  not  true  for  ammoni- 
acal  silver  chloride  solutions,  nor  for  certain  other  therapeutic  com¬ 
pounds  of  silver.  Possibly  these  undergo  an  intracellular  change,  as 
some  double  compounds  of  silver  which  give  no  free  silver  ions  on  solu¬ 
tion  are  not  bactericidal  even  in  concentrated  solution.  W.  D.  H. 

Ethyl  Glucosaminecarboxylate  and  its  Behaviour  in  the 
System  of  a  Dog  suffering  from  Pancreas-diabetes.  J. 

Forschbacii  ( Beitr .  chem.  Physiol.  Path.,  1906,  8,  313 — 325). — A 
resume  of  previous  work  on  the  effects  of  glucosamine  on  the  organism 
is  given.  Ethyl  glucosaminecarboxylate, 

6H-CH2-[CH-0H]3-CH(CH0)-NH-C02Et, 
is  readily  prepared  by  the  gradual  addition  of  ethyl  chlorocarbonate 
to  a  cold  mixture  of  glucosamine  hydrochloride  with  an  excess  of  pure 
lead  oxide.  It  crystallises  fiom  dilute  alcohol  in  minute,  colourless 
crystals,  melts  at  166 — 167°  after  turning  brown  at  165°,  and  has 
[a]D  +33T8°.  One  hundred  c.c.  of  a  cold  saturated  aqueous  solution 
contain  32‘66  grams,  and  100  c.c.  of  a  cold  saturated  alcoholic  solution 
0'2675  gram  of  the  ester.  it  is  insoluble  in  ether  or  benzene,  gives 
Moli’s  furfuraldehyde  reaction,  but  not  Ehrlich’s^>-dimethylaminobenz- 
aldehyde  reaction.  It  reduces  bismuth  and  cupric  salts,  but  is  not 
fermentable.  With  phenylhydrazine,  it  yields  a  product, 

C12HU°3N2> 

melting  at  180 — 181°.  This  is  probably  formed  by  the  elimination  of 
a  molecule  of  water  and  one  of  ethyl  carbamate  from  the  phenyl- 
hydrazone  of  the  ester. 
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Experiments  have  shown  that  the  ethyl  ester  is  oxidised  in  the 
animal  body  even  in  the  case  of  pancreas-diabetic  dogs,  and  is  not 
utilised  in  the  formation  of  sugar.  J.  J.  S. 

Physiological  Action  of  Phytin  Acid.  Lafayette  B.  Mendel 
and  Frank  P.  Underhill  ( Amer .  J.  Physiol.,  1906,  17,  75 — 88).— A 
solution  of  anhydro-oxymetiiylene-diphosphoric  acid,  the  acid  radicle  of 
phytin  prepared  from  wheat  bran,  is  quite  stable.  In  sufficient  con¬ 
centration  it  inhibits  bacterial  growth,  but  its  salts  are  not  noticeably 
bactericidal.  No  evil  results  follow  the  administration  of  the  sodium 
salt  by  the  mouth  or  by  various  kinds  of  injection.  The  free  acid  is 
more  toxic.  Purgation  is  not  a  constant  result.  There  is  no  effect  on 
nitrogenous  metabolism ;  the  phosphorus  is  eliminated  as  inorganic 
phosphates,  mainly  by  the  kidneys.  W.  D.  H. 

Physiological  Action  of  Tutin.  Charles  R.  Marshall  (ZVoc. 
physiol.  Soc.,  1906,  xxix  —  xxx ;  J.  Physiol.,  34). — Tutin  is  a  crystal¬ 
line  glucoside  existing  in  three  species  of  Coriaria  indigenous  to  New 
Zealand.  This  plant  has  proved  a  serious  hindrance  to  the  raising  of 
cattle  in  that  colony.  All  domestic  animals  are  affected  in  the  same 
way.  The  heart-rate  drops,  the  temperature  falls,  breathing  is  quicker, 
and  the  animal  dies  either  in  convulsions  or  from  exhaustion. 
0'0025  gram  per  kilo,  of  body-weight  is  the  lethal  dose  in  rabbits, 
administered  hypodermically.  Spasms  are  obtained  so  long  as  the 
bulb  remains  intact,  but  are  better  marked  if  a  portion  of  the  corpora 
quadrigemina  is  left  also.  They  are  not  produced  below  a  section  of  the 
spinal  cord.  W.  D.  H. 

Colloidal  Compound  of  Strychnine.  Orville  H.  Brown 
(. J .  Biol.  Chem.,  1906,  2,  149 — 157). — A  full  account  of  the  pharmaco¬ 
logical  action  of  this  compound,  a  preliminary  report  of  which  has 
already  appeared  (this  vol.,  ii,  188).  W.  D.  H. 

Relation  between  Proteids  and  Electrolytes.  IV.  Ion-con¬ 
centration  and  Ion-toxicity  in  Systems  of  Proteids,  Metallic 
Salts,  and  Water.  S.  La  Franca  (Zeit.  physiol.  Chem.,  1906,  48, 
481 — 488). — The  presence  of  proteid  diminishes  the  electrical  dissocia¬ 
tion  of  different  metallic  salts  (such  as  copper  sulphate,  mercuric 
nitrate,  and  silver  nitrate),  so  that  the  number  of  metal  ions  in  solu¬ 
tion  is  extraordinarily  small.  The  parallelism  between  the  toxicity  of 
these  solutions  and  the  number  of  metal  ions  leads  to  the  conclusion 
that  the  metals  are  only  poisonous  when  in  an  ionic  condition. 

W.  D.  H. 

Inhibition  of  the  Toxic  Influence  of  Solanine  by  Carbon 
Dioxide.  Walter  Hausmann  and  O.  Wozasek  {Chem.  Centr.,  1906, 
ii,  682  •  from  Centr.  Physiol.,  20,  304 — 309). — The  haemolytic  action 
of  solanine  is  inhibited  by  carbon  dioxide.  If  the  carbon  dioxide  is 
removed  from  solution  by  a  current  of  air,  the  haemolytic  activity  is 
restored.  The  haemolytic  action  occurs  in  an  oxygen-free  atmosphere, 
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and  the  inhibitive  influence  of  carbon  dioxide  cannot  be  attributed  to 
lack  of  free  oxygen.  The  action  of  sapotoxine  is  not  affected  by  carbon 
dioxide.  H.  M.  D. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


^Formation  of  Acid  and  Alkali  in  Artificial  Culture  Media  of 
Moulds.  Eduard  Kohn  and  Friedrich  Czapek  ( Beitr .  chem.  Physiol. 
Path.,  1906,  8,  302 — 312). — Artificial  culture  media  containing  am¬ 
monium  chloride  will  only  allow  of  the  growth  of  cultures  of  Asper¬ 
gillus  niger  when  neutral  or  only  faintly  acid.  During  the  growth  of 
the  organism,  the  medium  becomes  more  strongly  acid  owing  to  the 
withdrawal  of  ammonia,  and  this  ultimately  interferes  with  the  growth 
of  the  mould.  The  same  phenomena  are  met  with  in  the  case  of  am¬ 
monium  sulphate,  but  to  a  less  extent,  and  with  ammonium  phosphate 
to  an  even  smaller  extent.  The  inhibiting  effects  of  ammonium  brom¬ 
ide,  iodide,  and  fluoride  are,  to  a  large  extent,  due  to  the  formation  of 
free  acid,  and  can  be  largely  avoided  by  keeping  the  solutions  neutral. 
Ammonium  chlorate  and  iodate  act  as  poisons,  but  their  activity  is  also 
due  to  the  secondary  formation  of  acid. 

Penicillium  glaucum  is  somewhat  more  resistant  to  dilute  acid  than 
Aspergillus. 

The  formation  of  free  alkali  in  the  culture  medium  occurs  in  the 
case  of  denitrifying  organisms,  also  during  the  growth  of  moulds  in 
solutions  containing  ammonium  acetate  or  propionate,  methylamine 
acetate,  &e. 

A  mixture  of  ammonium  chloride  and  acetate  in  the  medium  permits 
of  vigorous  growth,  as  the  acidity  caused  by  the  one  salt  counter¬ 
balances  the  alkalinity  produced  by  the  other. 

It  has  been  found  that  the  addition  of  0  7  c.c.  of  OTi^  potassium 
hydroxide  solution  to  100  c.c.  of  a  neutral  culture  medium  considerably 
retards  the  growth  of  Aspergillus. 

In  the  case  of  acids,  the  following  limiting  values  have  been 
obtained : 

Normal  solutions  of 
Hydrochloric.  Sulphuric.  Acetic. 


Aspergillus.. .  10-5  17'0  21 '0  c.c. 

Penicillium .  18T  18-0  21 -8  c.c. 


per  100  c.c.  of  culture  solution. 


J.  J.  S. 


Chemical  Reactions  occurring  during  Alcoholic  Fermenta¬ 
tion.  III.  Eduard  Buchner  and  Jakob  Meisenheimer  ( Ber .,  1906, 
39,  3201 — 3218.  Compare  Abstr.,  1904,  ii,  199;  1905,  ii,  274). — The 
authors,  who  have  previously  advanced  the  view  that  lactic  acid  is  an 
intermediate  product  in  the  cell-free  fermentation  of  sugars,  do  not 
consider  the  experiments  of  Slator  (Trans.,  1906,  89,  141)  conclusive. 

They  have  now  investigated  other  by-products  of  cell-free 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE. 


791 


fermentation  of  sugars.  Succinic  acid  is  formed  when  living  yeasts 
are  used ;  when  the  fermentation  is  conducted  with  cell-free  yeast 
juice,  no  succinic  acid  is  formed.  Glycerol  was  formed  in  the  latter 
case. 

The  origin  of  glycerol  in  alcoholic  fermentation  is  discussed. 

When  sugar  is  submitted  to  cell-free  fermentation,  the  weight  of 
sugar  which  disappears  is  much  greater  than  the  sum  of  the  weights  of 
alcohol  and  carbon  dioxide  obtained  (Macfadyen,  Morris,  and  Rowland, 
Abstr.,  1901,  i,  59).  The  conclusion  of  Harden  and  Young  (Abstr., 
1904,  i,  543)  that  a  portion  of  the  sugar  during  cell-free  fermentation 
is  converted  into  a  form  which  is  not  reducible,  but  becomes  so  by 
hydrolysis  with  hydrochloric  acid,  has  appeared  to  the  authors  of  such 
fundamental  importance  that  they  have  repeated  the  experiments  in 
question,  using,  however,  bottom  yeast.  The  results  of  Harden  and 
Young  are  confirmed,  and  the  conclusion  drawn  that  the  formation  of 
a  non-reducing  sugar  is  due  to  an  enzyme  in  the  yeast  juice. 

Only  a  trace  of  amyl  alcohol  is  formed  during  the  cell-free  fermenta¬ 
tion  of  sugar.  A.  McK. 

Studies  on  Putrefaction.  Lko  P.  Rettger  (/.  Biol.  Cheui .,  1906, 
2,  71 — 86). — Putrefaction  is  the  work  of  anaerobes  only,  judging  from 
the  organisms  hitherto  examined.  The  best  known  are  Bacillus 
pulrijicus  and  the  bacilli  of  malignant  oedema  and  symptomatic 
anthrax.  Bacteria  of  this  type  are  generally  absent  from  fseces. 
B.  enteriditis  sporogenes  may  be  in  part  responsible  for  ftecal  putrefac¬ 
tion.  B.  coll  communis  and  B.  lactis  cerogenes  are  not  i-egarded  as 
harmful,  but  protective,  checking  putrefaction.  W.  D.  H. 

Action  of  Ozone  on  Germinating  Seeds.  H.  Mich  eels  and  P. 
He  Heen  ( Bull .  Acad.  roy.  Belg.,  1906,  364 — 367). — Ozone  has  an  in¬ 
jurious  effect  on  the  growth  of  seedlings ;  the  influence  is  especially 
marked  on  the  roots.  P.  H. 

Stimulating  Action  of  Manganese  on  Germination. 

IT.  Micheels  and  P.  De  Heen  (j Bull.  Acad.  roy.  Belg.,  1906,  288 — 289). 
— Colloidal  solutions  of  manganese  have  a  slightly  more  stimulating 
effect  on  germinating  plants  than  similar  solutions  of  tin.  P.  H. 

Exchanges  of  Gas  in  a  Green  Plant  grown  in  Light  without 
Carbon  Dioxide  in  Artificial  Soil  containing  an  Amide.  Jules 
Lef^vre  ( Gompt .  rend.,  1906,  143,  322 — 324.  Compare  this  vol.,  ii, 
245). — In  absence  of  carbon  dioxide,  a  green  plant  supplied  with  amides 
(tyrosine,  glycine,  alanine,  and  leucine)  can  develop,  and  the  dry  matter 
increase  to  three  times  the  initial  amount,  without  liberation  of  oxygen. 

N.  H.  J.  M. 

Assimilation  of  Carbon  Dioxide.  Walther  Lob  ( Ghem .  Gentr., 
1906,  ii,  692  ;  from  Landw.  Jahrb.,  35,  541,  578.  Compare  Abstr., 
this  vol.,  ii,  43). — After  long  continued  action  of  the  silent  electric 
discharge  the  formation  of  glycolaldehyde  from  mixtures  of  carbon 
monoxide  and  water- vapour  with  or  without  the  presence  of  hydrogen 


792 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


was  observed.  Acetaldehyde  and  water- vapour  yield  carbon  monoxide 
and  methane,  the  latter  giving  hydrogen  by  further  decomposition. 
Carbon  monoxide  reacts  to  some  extent  with  water  to  form  hydrogen, 
carbon  dioxide,  formic  acid,  and  formaldehyde.  From  ethyl  alcohol, 
carbon  dioxide,  and  water- vapour,  /3-acrose  was  obtained ;  it  appears 
to  be  formed  from  glycolaldehyde  as  an  intermediate  product.  The 
aldehyde  is  also  formed  when  the  carbon  dioxide  in  the  preceding 
mixture  is  replaced  by  the  monoxide,  and  further  from  acetaldehyde 
and  water.  Acetic  acid  and  water  yield  approximately  equal  quan¬ 
tities  of  methane  and  carbon  dioxide  with  smaller  quantities  of  carbon 
monoxide  and  hydrogen,  which  represent  the  chief  products  if  a  large 
excess  of  water  is  present.  Methane  and  water-vapour  yield  higher 
hydrocarbons,  hydrogen,  and  carbon  monoxide.  In  presence  of  carbon 
dioxide,  hydrogen  and  carbon  monoxide  are  the  chief  products. 

The  application  of  the  observed  facts  to  biological  processes  is  dis¬ 
cussed.  H.  M.  D. 

Thermochemical  Theory  of  Assimilation.  Julius  Fischer 
( Zeit .  Elekfrockem.,  1906,  12,  654—657). — A  plant  cell  is  regarded  as 
a  kind  of  heat  engine  in  which  the  chlorophyll  is  kept  at  a  higher 
temperature  (by  absorption  of  radiant  energy)  than  the  cell  wall.  The 
equilibrium  in  the  circulating  plasma  is  supposed  to  be  displaced  by 
alternate  heating  and  cooling  by  contact  with  the  chlorophyll  and  the 
cell  wall.  T.  E. 

Assimilative  Function  of  Carotin  and  the  Second  Assimila¬ 
tive  Maximum  at  F.  Friedrich  G.  Kohl  {Chem.  Centr.,  1906,  ii, 
442 — 443;  from  Ber.  Eeut.  bot.  Ges.,  1906,  24,  222 — 229). — The 
colouring  matter  etiolin,  supposed  to  occur  in  etiolated  leaves,  does  not 
exist.  Only  traces  of  xanthophyll  occur  in  addition  to  carotin.  In 
spite  of  the  absence  of  chlorophyll,  etiolated  leaves  can,  under  certain 
conditions,  assimilate  and  generate  the  oxygen  which  is  necessary  for 
the  production  of  chlorophyll.  Carotin  also  is  able  to  decompose 
carbon  dioxide  with  formation  of  oxygen.  Both  carotin  and  xantho¬ 
phyll  are  best  able  to  employ  bluish-violet  light,  a  fact  which  explains 
Engelmaun’s  observation  that  the  assimilation  curve  shows  a  second 
maximum  at  the  F  line  of  the  spectrum.  P.  H. 

Manganese  and  the  Development  of  Plants.  I.  Giovanni 
Salomone  {Chem.  Centr.,  1906,  ii,  532  ;  from  Staz.  sperim.  agrar.  ital., 
1906,  38,  1015 — 1024). — Although  a  certain  quantity  of  manganese 
has  a  beneficial  influence  on  the  development  of  the  plant  as  a  whole, 
large  quantities  are  toxic.  The  toxic  effect  of  manganic  salts  is 
greater  than  that  of  manganous  salts,  and  is  dependent  on  the 
amount  of  dissociation,  so  that  it  is  naturally  greater  for  the  salts  of 
the  more  highly  ionised  mineral  acids  than  for  those  of  the  organic 
acids  ;  in  other  respects  the  poisonous  effect  is  but  slightly  influenced 
by  the  nature  of  the  anion.  The  very  marked  poisonous  properties  of 
barium  manganate  and  permanganate  are  attributed  to  the  combined 
influence  of  the  barium  and  the  manganese.  Manganic  acid  is  more 
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poisonous  in  the  free  state  than  in  combination.  Small  quantities  of 
manganous  iodide  exert  a  favourable  influence  on  the  germination  of 
cabbage  or  carrot  seeds.  P.  H. 

Chemical  Processes  in  Frozen  Plants.  II.  Gorice  ( Landw . 
Versuchs-Stat.,  1906,  65,  149 — 160). — Freezing  of  plants  causes  an 
intramolecular  migration  in  the  proteids,  frequently  accompanied  by 
precipitation  of  a  portion  of  the  soluble  proteid.  Other  changes  no 
doubt  occur.  FT.  H.  J.  M. 

The  Cell  Membrane  and  its  Constituents.  Josef  Konig,  Aug. 
Furstenberg,  and  Rudolf  Murfield  ( Landw .  Versuchs-Stat.,  1906, 
65,  55 — 110). — “Crude  fibre”  is  a  mixture  of  three  groups  of 
substances,  the  cellulose  group  soluble  in  copper-ammonium  hydroxide, 
and  containing  44'44 — 46 -0  per  cent,  of  carbon ;  the  oxidisable 
(hydrogen  peroxide  and  ammonia)  portion  of  the  lignin  group, 
containing  55 — 60  per  cent,  of  carbon  ;  and  cutin,  which  contains  a 
still  higher  percentage  of  carbon. 

The  portion  of  the  fibre  which  dissolves  in  copper-ammonium 
hydroxide  contains  more  than  44'44  per  cent,  of  carbon  owing  to  the 
presence  of  methyl-  or  methoxy-groups.  These  are  also  present  in 
lignin,  but  not  in  cutin.  This  lends  support  to  the  assumption  of 
Cross  and  Bevan  that  a  genetic  relation  exists  between  cellulose  and 
lignin.  Lignin,  which  is  a  mixture  of  several  compounds,  contains 
ethoxy-groups  in  addition  to  methyl.  Cutin  contains  68 — -70  per  cent, 
of  carbon  and  is  mostly  hydrolysed  by  alkali. 

The  amount  of  lignin  increases  with  the  age  of  the  plant  more  than 
that  of  cellulose  ;  the  amount  of  cutin  seems  to  have  no  definite 
relation  to  growth. 

The  utilisation  of  cell-membrane  in  foods  by  sheep  is  in  inverse 
relation  to  the  amount  of  lignin  and  cutin.  Lignin  is  much  less 
digested  than  cellulose,  whilst  cutin  seems  to  be  quite  indigestible, 
except,  perhaps,  in  the  case  of  quite  young  plants.  FT.  H.  J.  M. 

Fermentative  Decomposition  of  Fats  [by  Enzymes].  Sergius 
Fokin  ( Chem .  Rev.  Rett.  Harz.  Ind.,  1906,  13,  130 — 133  ;  163 — 166; 
192— 194;  219 — 221 ;  and  238— 240.  Compare  Abstr.,  1904,  i,  1071  ;  ii, 
199,280).— Further  results  are  given  of  the  decomposition  of  fats  by  the 
enzyme  contained  in  certain  seeds  such  as  flax,  celandine,  and  castor- 
oil  seeds.  Under  favourable  conditions,  the  extent  of  the  decom¬ 
position  may  amount  to  99  per  cent,  of  that  required  by  theory.  Flax 
and  castor-oil  seeds  decompose  tallow,  cocoanut  oil,  olive  oil,  and 
linseed  oil,  almost  completely,  and  the  reaction  is  more  complete  on  a 
large  than  on  a  small  scale.  W.  P.  S. 

Is  Homogentisic  Acid  formed  in  Seedlings  by  the  Decom¬ 
position  of  Tyrosine  1  Ernst  Schulze  and  Nicola  Castor o  (Zdt. 
physiol.  Chem.,  1906,  48,  396 — 411.  Compare  Bertel,  Abstr.,  1903, 
ii,  321). — Homogentisic  acid  could  not  be  detected  in  either  fresh  or 
chloroformed  seedlings.  The  reactions  observed  by  Bertel  are  not 
characteristic  of  homogentisic  acid  only,  but  are  given  by  numerous 
other  substances.  J.  J.  S. 
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Medicinal  and  Useful  Plants  of  Brazil.  Theodor  Peckolt 
( Chem .  Centr.,  1906,  ii,  691  ;  from  Ber.  Deut.  pharm.  Ges.,  16, 
231 — 248.  Compare  this  vol.,  ii,  701). — Analyses  are  given  of  parts 
of  Hura  crepitans,  Dalechampia  Peckoltiana,  Euphorbia  prunifolia, 
E.  Tirucalli,  and  Pedilanthus  relusus.  H.  M.  13. 


Chemical  and  Physiological  Examination  of  the  Fruit  of 
Chailletia  toxicaria  (a  West  African  poison).  Frederick  B.  Power 
and  Frank  Tutin  ( J .  Amer .  Chem.  Soc.,  19<'6,  28,  1170 — 1183). — 
An  investigation  of  the  fruits  of  Chailletia  toxicaria  has  shown  that 
their  poisonous  properties  are  not  due  to  an  alkaloid,  soluble  proteid, 
or  a  cyanogenetic  glucoside  such  as  has  been  isolated  from  Chailletia 
cymosa  (Bull.  Imp.  Inst.,  1903,  1,  14). 

On  extracting  the  fruits  with  light  petroleum,  l-83  per  cent,  of  a 
brown  fat  was  obtained,  consisting  of  oleodistearin  and  a  residue,  which 
on  hydrolysis  with  alcoholic  potassium  hydroxide  yielded  (1)  a  small 
quantity  of  phytosterol,  or  a  mixture  of  substances  of  this  class 
melting  at  135 — 148°,  (2)  stearic  and  oleic  acids,  the  latter  probably 
associated  with  an  acid  of  a  higher  degree  of  unsaturation,  and  (3)  very 
small  quantities  of  formic  and  butyric  acids. 

After  removing  the  fat,  tbe  fruit  was  extracted  with  alcohol,  and 
on  concentt  ating  and  adding  water  a  resinous  substance  was  obtained 
in  quantity  amounting  to  2-5  per  cent,  of  the  weight  of  the  fruit. 
By  successive  extraction  with  chloroform,  ethyl  acetate,  and  alcohol, 
the  re.'in  was  separated  into  fractions  which  differed  in  their 
physiological  action.  On  concentrating  the  aqueous  liquid,  which  had 
been  separated  from  the  resinous  substance  and  afterwards  freed  from 
tannic  acid  and  colouring  matter,  a  viscous  syrup  was  obtained  which 
contained  a  large  amount  of  dextrose  and  an  extremely  poisonous 
principle  which  could  not  be  isolated. 

The  results  of  the  investigation  lead  to  the  conclusion  that  the 
fruit  of  Chailletia  toxicaria  contains  at  least  two  active  principles,  one 
of  which  causes  cerebral  depression  or  narcosis,  and  the  other,  cerebral 
excitation,  leading  to  epileptiform  convulsions.  The  latter  poison  is 
very  slowly  excreted,  and  produces  a  cumulative  effect.  E.  G. 


Cyanogenesis  in  Plants.  Part  IV.  Occurrence  of  Phaseo- 
lunatin  in  Common  Flax.  Wyndham  R.  Dunstan,  Thomas  A. 
Henry, and  Samuel  J.M.  Auld  ( Proc .  Roy.  Soc.,  1906,78,  B,  145 — 152. 
Compare  Abstr.,  1904,  ii,  71).— The  amount  of  phaseolunatin,  which  is 
very  small  in  flax  seeds,  increases  in  tie  young  plants  until  they  reach 
the  height  of  two  or  three  inches.  The  amount  then  diminishes  and 
finally  disappears.  The  purified  extract,  from  which  the  flax  glucoside 
was  obtained,  was  found  to  contain  a  considerable  amount  of  potassium 
nitrate  (rompare  Treube,  Ann.  Jard.  Bot.  Buitenzorg ,  1905,  86)  ;  and 
one  extract  yielded  a  small  amount  of  a  sugar,  probably  raflinose. 

The  enzyme  of  flax  which  seems  to  be  identical  with  that  of 
Phaseolus  lunatus  is  of  the  emulsin  type ;  but  it  shows  some  well- 
marked  differences  from  emulsin.  N.  H.  J.  M. 
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Cyanogenesis  in  Plants.  Part  V.  Occurrence  of  Phaseo- 
lunatin  in  Cassava.  Wyndham  R.  Dunstan,  Thomas  A.  Henry, 
and  Samuel  J.  M.  Auld  (Proc.  Roy.  Roc.,  1906,78,  B,  152 — 158.  Com¬ 
pare  preceding  abstract). — The  glucoside  of  the  root  of  bitter  cassava 
(and  doubtless  also  of  sweet  cassava)  is  identical  with  phaseolunatin . 
The  enzyme  of  cassava  closely  resembles,  and  is  probably  identical 
with,  that  of  the  seeds  of  Phaseolus  lunatus  and  young  flax  plants. 

JST.  H.  J.  M. 

New  Examples  of  Rosaceee  Furnishing  Hydrogen  Cyanide. 

Leon  Guignard  ( Compt .  rend.,  1906,  143,  451 — 458.  Compare  Abstr., 
1905,  ii,  604,  752  ;  this  vol.,  ii,  118,  119,  301). — The  leaves  of 
Photinia  serrulctta  contain  a  cyanogenetic  glucoside ;  the  amount  of 
hydrogen  cyanide  obtained  from  the  leaves  is  greatest  in  the  case  of 
the  leaf  buds  (0470  per  cent.),  diminishes  with  the  age  of  the  leaf,  and 
becomes  approximately  constant  (0T32  per  cent.)  in  leaves  of  a  year 
old;  the  stem  yields  0'030  to  O'Oll  per  cent,  of  hydrogen  cyanide, 
but  negative  results  were  obtained  'with  the  root  ;  the  leaves  of 
P.  benthamianu,  and  P.  variabilis  also  yield  hydrogen  cyanide. 

The  leaves,  stems,  and  roots  of  eleven  species  of  the  Cotonecister 
family,  C.  affinis,  C.  multijlora,  C.  horizontalis,  C.  bacillaris,  C.  vulgaris, 
C.  frigida,  C .  buxifolia,  C.  microphylla ,  C .  thymi/olia,  G.  Francheti, 
and  C.  pannosa,  and  of  two  species  of  the  Spiraea  family,  S.  Lindleyana 
and  S.  prunifolia,  were  found  to  contain  a  cyanogenetic  glucoside. 

M.  A.  W. 

Amount  of  Tyrosine  in  Seedlings  of  Lupinus  albus.  Ernst 
Schulze  and  Nicola  Castoro  (Zeit.  physiol.  Chem.,  1906,  48, 
387 — 395.  Compare  Bertel,  Abstr.,  1903,  ii,  321 ;  Schulze  and 
Castoro,  ibid.,  566). — The  substance  described  by  Bertel  is  not  tyrosine, 
and  his  method  of  isolation  is  useless. 

Seedlings  of  Lupinus  albus  two  days  old  contain  very  little  tyrosine, 
but  as  the  reserve  material  is  used  up  the  amount  of  tyrosine  in¬ 
creases.  The  tyrosine  appears  to  be  contained  in  the  cotyledons,  and 
not  in  the  hypocotyledon  or  roots.  An  increase  in  the  amount  of 
tyrosine  after  chloroforming  could  not  be  detected.  J.  J.  S. 

Constituents  of  the  Poison  Ivy  Plant  (Rhus  Toxicodendron). 

Salomon  F.  Acree  and  W.  A.  Syme  {Amer.  Chem.  J.,  1906,  36, 
301 — 321). — An  ethereal  extract  of  the  leaves  and  flowers  of  Rhus 
Toxicodendron  was  investigated,  and  gallic  acid,  fisetin,  rhamnose,  and 
a  poisonous,  tarry  substance  were  isolated.  The  poisonous  substance 
is  not  volatile  with  acetic  acid  or  alcohol.  It  is  decomposed  by  hot 
acetic  acid  with  formation  of  gallic  acid,  fisetin,  and  rhamnose,  and  yields 
a  lead  compound  which  is  soluble  in  ether.  A  portion  of  the  poisonous 
material  can  be  precipitated  by  lead  acetate  from  a  solution  of  the 
purified,  tarry  substance  in  50  per  cent,  alcohol.  On  decomposing  the 
precipitate  with  hydrogen  sulphide  and  extracting  the  liquid  with 
ether,  a  yellow,  poisonous  resin  is  obtained,  which  is  termed  ioxico- 
dendrin.  When  the  poison  is  applied  to  the  skin,  it  produces  itching 
and  inflammation,  but  a  cure  can  be  easily  effected  by  treating  the 
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affected  part  with  hot  solution  of  potassium  permanganate.  A  method 
is  described  for  obtaining  the  poisonous  substance  directly  from  the 
plant.  E.  G. 

Enzymatic  Action  of  Radishes.  Tadasu  Sairi  (Zeit.  physiol. 
Chem.,  1906,  48,  469 — 472). — Radishes  when  kept  became  sweet, 
owing  to  the  transformation  of  starch  into  sugar.  The  juice  of  a 
radish  contains  a  diastatic  enzyme  which  converts  starch  into  maltose. 
Radishes  contain  very  little  proteid,  and  no  proteolytic  ferment  was 
found.  W.  D.  H. 

Chemical  Composition  of  Styrian  Fruits.  Eduard  Hotter 
{Chem.  Centr.,  1906,  ii,  697 — 698;  from  Zeit.  Landw.  Versuch.-Wesen. 
Oesterr.,  9,  747 — 800). — The  seed-fruits,  apple,  pear,  quince,  medlar, 
and  mountain-ash  yield  a  Ise vo-rotatory  juice  containing  considerably 
more  ltevulose  than  dextrose.  The  three  first  contain  frequently  a 
considerable  quantity  of  sucrose.  The  ash  contains  48 — 53  per  cent. 
K20,  and  but  little  alkaline-earth  oxides.  The  juice  from  the  stone- 
fruits,  cherry,  apricot,  peach,  and  plum,  contains  nearly  always  more 
dextrose  than  lsevulose.  The  juice  from  sweet  and  sour  cherries  is  lsevo- 
rotatory,  that  from  the  morello  cherry,  peach,  and  most  kinds  of  plum, 
dextro-rotatory.  The  juice  from  the  red-currant,  gooseberry,  straw¬ 
berry,  raspberry,  blackberry,  and  bilberry  is  lievo-rotatory,  and 
contains  more  lsevulose  than  dextrose,  although  the  difference  is  small. 
Sucrose  is  only  present  in  small  amount,  sometimes  not  at  all,  and  the 
ash  contains  a  smaller  proportion  of  potassium,  but  more  calcium, 
magnesium,  and  phosphoric  acid  than  the  ash  of  seed  and  stone  fruits. 

H.  M.  D. 

Effect  of  Sterilising  Soil  on  the  Development  of  Plants. 

Carl  Schulze  (Landvj.  Ver sucks -Stat.,  1906,  65,  137 — 147.  Compare 
Abstr.,  1905,  ii,  54). — The  sterilisation  of  soils  results  in  the  pro¬ 
duction  of  substances  injurious  to  plants,  and  in  increased  availability 
of  soil  constituents,  and  the  effect  on  plants  depends  on  the  pre¬ 
dominance  of  the  one  over  the  other.  It  is  desirable  to  employ  a 
variety  of  soils  and  a  variety  of  plants  in  experiments  on  the  effect  of 
sterilisation.  N.  H.  J.  M. 

Relative  Value  of  Different  Phosphates.  Dmitri  Priani- 
sciinikoff  (Lcindw.  Versuchs-Stat.,  1906,  65,  23 — 54.  Compare  Abstr., 
1899,  ii,  514). — Sand  culture  experiments  showed  that  the  phosphoric 
acid  of  straw  ash,  which  had  been  extracted  with  water,  was  equal  to 
potassium  dihydrogen  phosphate.  The  effect  of  bone  meal  was  about 
50  to  60  per  cent,  of  that  obtained  with  soluble  phosphates.  As 
regards  crude  phosphates,  lupins  manured  with  a  phosphorite, 
resembling  apatite,  showed  considerable  development,  whilst  gramineous 
plants  grew  very  little.  In  soils,  the  influence  of  acidity  may  exceed 
all  others  and  equalise  the  action  of  different  phosphates.  The 
employment  of  ammonium  salts  in  sand  cultures  renders  the  most 
sparingly  soluble  phosphates  available  to  all  plants. 
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Ammonium  nitrate  seems  to  be  more  favourable  to  maintaining 
neutral  conditions  than  other  nitrogenous  manures;  it  is,  however, 
not  entirely  without  effect  on  the  assimilability  of  phosphates. 


JST.  II.  J.  M. 
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Extraction  Apparatus.  J.  Docters  van  Leeuwen  ( Chem .  Centr ., 
1906,  ii,  389  ;  from  Chem.  Weekblad .,  1906,  3,  372  —  373). — The 
capsule  containing  the  substance  is  suspended  by  means  of  a  copper 
wire  passing  through  the  reflux  condenser,  and  after  immersion  for 
half  an  hour  in  the  boiling  liquid  it  is  raised  and  suspended  in  the 
vapour.  After  one  hour’s  extraction  in  this  position,  an  adapter  is 
attached  for  distilling  off  the  solvent.  P.  H. 

New  Automatic  Pipette.  Stein  (Chem.  Zeit.,  1906,  30,  967). — • 
The  pipette,  which  is  filled  by  means  of  a  spray  bellows,  is  particularly 
suitable  for  use  with  alkalis.  A  sketch  of  the  apparatus  is 
appended.  P.  H. 

Methods  for  Preparing  Normal  Acids.  J.  G.  Maschhaupt 
(Chem.  Centr.,  1906,  ii,  358;  from  Chem.  Weekblad.,  3,  357 — 367). — — 
The  best  results  are  obtained  by  checking  the  acid  with  heated  sodium 
carbonate  (Merck).  The  method  based  on  the  distillation  of 
ammonium  sulphate  also  gives  good  results.  L.  de  K. 

Estimation  of  Halogens  in  Organic  Substances.  Hugo 
Schiff  (Zeit.  anal.  Chem.,  1906,  45,  571 — 572). — A  reply  to  Sadtler 
(Abstr.,  1905,  ii,  760).  The  author  calls  attention  to  his  own  process 
published  twenty-eight  years  ago  (Abstr.,  1879,  555),  which  he  still 
upholds.  L.  de  K. 

Estimation  of  Halogens  in  Organic  Substances.  Leslie 
Hamilton  Berry  (Chem.  News,  1906,  94,  188). — About  0‘2  gram  of 
the  compound  is  weighed  in  a  small  platinum  crucible,  which  is  then 
filled  with  a  mixture  of  one  part  of  anhydrous  sodium  carbonate  and 
five  parts  of  calcium  oxide.  When  iodine  has  to  be  estimated,  sodium 
carbonate  only  should  be  used.  The  crucible  is  then  inverted  in  a 
larger  platinum  crucible,  and  the  space  between  the  two  is  filled  up 
with  the  same  sodium  carbonate-lime  mixture. 

The  larger  crucible  is  then  heated  with  the  blowpipe,  commencing 
at  the  bottom,  until  the  whole  is  red  hot.  After  half  an  hour’s 
heating  the  mass  is  allowed  to  cool,  and  is  then  decomposed  with  a 
sufficiency  of  cold  dilute  nitric  acid  (1  : 4).  The  halogen  is  now 
estimated  by  adding  an  excess  of  Nj  10  silver  nitrate  and  estimating 
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the  silver  in  the  filtrate  by  Volhard’s  thiocyanate  process  with  iron- 
alum  as  indicator.  The  test-analyses  with  chloral,  iodoform,  and 
dibromobenzene  show  the  accuracy  of  the  method.  L.  de  K. 

Elimination  and  Alkalimetric  Estimation  of  Silicon  Fluoride 
in  the  Analysis  of  Fluorides.  Albert  Hileman  ( Amer .  J.  Sci., 
[iv],  22,  329 — 338). — -The  various  methods  for  the  volumetric  estima¬ 
tion  of  silicon  fluoride  have  been  examined  and  compared.  When  the 
silicon  fluoride  is  absorbed  by  an  alcoholic  solution  of  potassium 
chloride,  and  the  hydrochloric  acid  liberated  according  to  the  equation 
3SiF4  +  4II.70  +  4KC1  —  2K2SiFfi  +  H4Si04  +  4HC1  is  titrated  with 
alkali,  much  larger  values  are  found  than  when  the  fluoride  is 
allowed  to  act  on  water  and  the  solution  titrated  with  alkali  in 
accordance  with  the  equations  3SiF4  +  4H20  =  2H2SiF6  +  II4Si04, 
2H2SiFc  +  12KOH  =  12KF  +  2H4Si04  +  4H20.  The  higher  values 
obtained  by  the  first  process  are  due  to  the  presence  of  hydrofluoric 
as  well  as  hydrofluosilicic  acid  in  the  alcoholic  solution. 

The  difficulty  of  eliminating  the  whole  of  the  fluorine  as  silicon 
fluoride  has  been  confirmed,  and  an  apparatus  is  described  in  which 
the  fluoride  may  be  boiled  with  sulphuric  acid  and  regular  results  of  a 
fair  degree  of  accuracy  obtained.  For  details  of  the  method  and  a 
description  of  the  apparatus  the  original  must  be  consulted.  The 
difficulty  of  removing  all  the  fluorine  is  traced  to  small  quantities  of 
water  in  the  decomposition  vessel,  necessitating  the  use  of  carefully 
prepared  sulphuric  acid  and  of  ignited  silica  or  quartz.  H.  M.  D. 

Titration  of  Hydrofluosilicic  Acid.  N.  Sahlbom  and  F.  Willy 
Hinkichsen  {Ber.,  1906,  39,  2609 — 2611). — The  Kaiserbad  thermal 
springs  in  Aachen  were  found  to  contain  0-00080  gram  of  fluorine  per 
litre.  Penfield’s  method  (Abstr.,  1879,  829),  based  on  the  reaction 
H9SiF6  +  2KOH  =  K0SiFfi  +  2IT20,  wTas  employed.  Since  hydrofluosilicic 
acid  undergoes  hydrolytic  dissociation  with  great  ease  in  the  presence 
of  hydroxyl  ions,  it  is  necessary,  after  precipitating  the  potassium 
or  the  barium  salt  by  the  addition  of  alcohol,  to  protect  the  salt  from 
the  action  of  hydroxyl  ions,  otherwise  the  titration  cannot  be  effected 
according  to  the  equation  given.  If  the  solution  to  be  titrated  is, 
however,  heated,  the  amount  of  hydrolytic  dissociation  is  increased, 
and  the  reaction  proceeds  according  to  the  equation  H2SiFf  +  6KOH  = 
6KF  +  Si(OH)4  +  2H20.  A.  McK. 

Estimation  of  Oxygen  in  Salt  Solution.  Joseph  Barcroft  and 
Philip  Hamill  (J.  Physiol.,  1906,  34,  300 — 314). — In  determinations 
of  the  respiration  of  organs,  it  is  important  to  know  the  amount  of 
oxygen  in  the  salt  solution  usually  employed  for  perfusion.  This 
can  be  easily  effected  with  a  simple  adaptation  of  the  mercurial  pump  which 
is  fully  described,  and  the  error  is  3  or  4  per  cent,  of  the  quantity  of 
oxygen  measured  when  the  estimation  is  made  with  10  c.c.  of  salt 
solution.  W.  D.  H. 

Estimation  of  Sulphur  in  Sulphides,  von  Nostitz  ( Ghem . 
Centr.,  1906,  ii,  702;  from  Zeit.  Ghem.  Apparatenkunde,  1,  460 — 461). 
— Five  grams  of  the  sample  are  dissolved  in  boiling  dilute  hydrochloric 
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acid  (1  : 1),  and  the  hydrogen  sulphide  evolved  is  passed  first  through 
an  empty  cylinder  and  then  through  another  containing  a  10  per  cent, 
solution  of  potassium  hydroxide.  Fora  full  description  of  the  apparatus, 
the  illustration  in  the  original  should  be  consulted. 

The  hydrogen  sulphide  absorbed  by  the  alkali  is  then  estimated  by 
cautiously  acidifying  with  dilute  sulphuric  acid  and  titrating  as  usual 
with  iodine  solution  (7'9  grams  of  iodine  and  20  grams  of  potassium 
iodide  per  litre).  One  c.c.  of  this  represents  0'0022  per  cent,  of  sulphur. 

L.  de  K. 

lodometric  Estimation  of  Hydrogen  Sulphide.  Otto  Brunck 
(Zeit.  anal.  Chem.,  1906,  45,  541 — 551). — A  series  of  experiments 
showing  that  hydrogen  sulphide  cannot  be  titrated  satisfactorily  either 
in  neutral  or  alkaline  solution.  Even  on  adding  the  iodine  solution  very 
rapidly,  the  loss  is  still  very  considerable.  If,  however,  the  hydrogen 
sulphide  solution  is  added  to  a  measured  quantity  of  standard  iodine, 
as  recommended  by  Fresenius,  until  the  liquid  is  decolorised,  the  very 
slight  excess  of  hydrogen  sulphide  may  then  be  titrated  accurately. 

Good  results  may  also  be  obtained  by  adding  the  solution  to  an 
excess  of  standard  iodine  and  then  titrating  with  thiosulphate.  Should 
the  liquid  be  alkaline,  a  sufficiency  of  acid  should  be  added  before  the 
titration.  Soluble  sulphides  may  be  titrated  by  either  method,  and 
Ar/100  iodine  solution  will  be  found  the  most  suitable.  Strong  solu¬ 
tions  of  hydrogen  sulphide  should  be  diluted  suitably  with  air-free 
water.  L.  de  K. 

Eatimation  of  Carbon  Disulphide  and  Total  Sulphur  in 
Commercial  Benzene.  Edward  S.  Johnson  (J.  Amer.  Chem.  Soc., 
1906,  28,  1209 — 1220). — Carbon  Disulphide. — The  carbon  disulphide 
is  converted  into  potassium  xanthate  by  addition  of  saturated  alcoholic 
potassium  hydroxide  ;  this  is  removed  from  the  benzene  by  repeated 
washings  with  alkaline  water,  and  the  xanthate  is  then  converted  into 
the  copper  compound  by  slightly  acidifying  with  acetic  acid  and  pre¬ 
cipitating  with  copper  sulphate.  The  precipitate  is  collected,  washed, 
and  ignited  to  oxide.  In  practice,  one  part  of  oxide  =175  of  carbon 
disulphide. 

Estimation  of  Total  Sulphur. — Five  c.c.  of  the  sample  are  introduced 
into  a  small  vaporiser,  through  which  is  passed  a  slow  current  of 
hydrogen;  this  and  the  benzene  vapour  are  then  burnt  iu  a  special 
apparatus  in  oxygen,  and  the  products  of  combustion  are  absorbed  in 
bottles  containing  sodium  carbonate  and  bromine  solutiou  ;  this  causes 
a  complete  conversion  of  the  sulphur  into  sulphuric  acid,  which  may 
then  be  estimated  gravimetrically.  If  it  is  preferred  to  make  a 
volumetric  estimation,  the  products  of  combustion  may  be  collected  in 
a  standard  solution  of  sodium  hydroxide,  and  after  adding  some  neutral 
hydrogen  peroxide  the  excess  of  alkali  is  titrated  with  standard  acid. 

L.  de  K. 

Estimation  of  Urinary  Sulphur.  Albert  Desmouliere  ( J . 
Pharm.  Chim.,  1906,  [ vi  ],  24,  294— -300). — For  the  estimation  of  total 
sulphur  the  methods  described  by  Moreigne  (Abstr.,  1895,  ii,  327) 
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and  Modrakowski  (Abstr.,  1903,  ii,  611)  are  recommended  in  prefer¬ 
ence  to  those  suggested  by  Molir  (Abstr.,  1895,  ii,  528)  and  by  Folin 
(Abstr.,  1902,  ii,  352).  The  sodium  peroxide  used  in  Modrakowski’s 
process  should  be  tested  for  sulphate,  since  commercial  samples  some¬ 
times  contain  this  impurity. 

The  “total  acid  sulphur”  is  estimated  by  boiling  100  c.c.  of  urine 
with  10  c.c.  of  hydrochloric  acid  and  precipitating  in  the  usual  way 
with  barium  chloride.  The  “sulphur  as  ethereal  sulphates”  is  determined 
by  adding  125  c.c.  of  a  mixture  of  baryta  water  (2  parts)  with  a  satur¬ 
ated  solution  of  barium  chloride  (1  part)  to  125  c.c.  of  urine.  To 
200  c.c.  of  the  filtrate  20  c.c.  of  hydrochloric  acid  is  added,  and  the 
mixture  is  boiled  for  fifteen  minutes.  The  precipitate  of  barium 
sulphate  thus  formed  is  filtered  and  weighed. 

The  difference  between  “total  acid  sulphur”  and  “sulphur  as 
ethereal  sulphates”  is  taken  as  the  “  sulphate.” 

Baumann’s  process  for  the  estimation  of  sulphates  in  urine,  which 
depends  on  precipitation  by  barium  chloride  at  100°  in  presence  of 
acetic  acid,  gives  inaccurate  results  owing  to  the  inclusion  with  the  sul¬ 
phate  of  barium  urate  and  phosphate.  The  latter  persistently  adheres 
to  the  precipitate  of  barium  sulphate,  and  cannot  be  entirely  removed 
even  by  washing  with  boiling  dilute  hydrochloric  acid.  Further,  there 
is  probably  a  partial  decomposition  of  the  ethereal  sulphates  when  the 
urine  is  heated  with  acetic  acid  at  100°  so  that  a  portion  of  these 
is  also  returned  as  sulphates.  T.  A.  H. 

[Estimation  of]  Sodium  Sulphite  in  Foods.  Clifford  D. 
Holley  ( J .  Amer.  Chem.  Soc.,  1906,  28,  993 — 997). — A  series  of 
experiments  showing  that  the  amount  of  sulphur  dioxide  recoverable 
from  foods  preserved  by  means  of  sulphites  by  distillation  with  phos¬ 
phoric  acid  is  about  one-fourth  of  the  quantity  originally  present. 

L.  DE  K. 

Estimation  of  Small  Quantities  of  [Combined]  Sulphuric 
Acid  in  Waters.  Gustave  Bruiins  (Zeit.  anal.  Cliem.,  1906,  45, 
573 — 584). — A  slight  modification  of  the  barium  chromate  method. 
To  150  c.c.  of  water  are  added  5  c.c.  of  10  per  cent,  barium  chromate 
emulsion  and  1  c.c.  of  hydrochloric  acid,  and  the  whole  is  frequently 
shaken  for  half  an  hour.  After  neutralising  with  ammonia  and  dilut¬ 
ing  to  200  c.c.,  the  liquid  is  filtered,  and  100  c.c.  of  the  filtrate  are 
treated  in  a  closed  flask  with  potassium  iodide  and  a  little  hydrochloric 
acid.  After  half  an  hour,  the  liberated  iodine  is  titrated  with  thio¬ 
sulphate  solution.  This  should  be  of  such  a  strength  that  20 ’76  c.c. 
represent  the  iodine  liberated  from  potassium  iodide  by  10  c.c.  of  Nj  10 
permanganate. 

On  account  of  the  slight  solubility  of  barium  chromate  in  water,  0T5 
c.c.  of  thiosulphate  is  allowed  for.  One  c.c.  of  the  latter  represents  1  '78 
mg.  of  sulphuric  anhydride.  L.  de  K. 

Analysis  of  Dithionic  Acid  and  the  Dithionates.  It.  Harman 
Ashley  [Amer.  J.  Sci.,  1906,  [iv],  22,  259 — 262). — The  dithionate  is 
dissolved  in  water,  excess  of  sulphuric  acid  is  added,  and  the  whole  is 
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distilled  in  a  current  of  carbon  dioxide  until  sulphuric  fumes  begin  to 
appear.  The  sulphur  dioxide  given  off  during  the  distillation  owing  to 
the  decomposition  of  the  dithionic  acid  is  absorbed  in  standard  iodine 
solution,  the  excess  of  iodine  being  titrated  as  usual  with  thiosulphate. 
Hydrochloric  acid  should  not  be  employed  instead  of  sulphuric  acid. 
In  the  course  of  the  investigation  it  appeared  that  barium  dithionate 
crystallises,  not  with  4H20,  but  with  2H20.  It  also  does  not  effloresce 
readily,  as  has  been  stated.  L.  de  K. 

Sources  of  Error  in  the  “  Citrate  Process  ”  for  the  Estima¬ 
tion  of  Phosphoric  Acid  in  Mineral  Phosphates.  Henri 
Pellet  (Ann.  Chim.  anal.,  1906,  11,  331 — 332.  Compare  Abstr., 
1905,  ii,  353). — When  employing  this  process,  it  is  absolutely  neces¬ 
sary  to  remove  any  soluble  silica.  This  is  done  effectually  and  in  a 
few  minutes  by  moistening  the  powdered  sample  with  strong  hydro¬ 
chloric  acid  and  drying  on  a  sand-bath.  The  authors,  however,  prefer 
the  weighing  directly  as  ammonium  phosphomolybdate.  L.  de  K. 

Estimation  of  Arsenic  when  in  Minute  Quantities.  William 
Thomson  (Mem.  Manchester  Phil.  Soc.,  1906,  50,  (12),  3 — 14). — Com¬ 
parative  experiments  on  the  estimation  of  arsenic  by  the  electrolytic 
and  the  Marsli-Berzelius  methods  have  shown  that  the  size  of  the 
arsenic  mirror  obtained  by  the  former  method  is  diminished  to  a  con¬ 
siderable  extent  if  nitrogen  compounds  are  present. 

Using  different  metals  as  cathodes  in  the  electrolytic  estimation  of 
arsenic  when  present  in  the  form  of  arsenious  acid,  the  mirrors 
obtained  with  lead,  graphite,  iron,  and  cadmium  corresponded  with 
100,  90,  80,  and  30  per  cent,  respectively  of  the  amount  of  arsenic 
obtained  with  a  cathode  of  pure  zinc.  When  the  arsenic  was  present 
in  the  form  of  arsenic  acid,  zinc,  lead,  iron,  cadmium,  and  gi’aphite 
cathodes  gave  respectively  90,  90,  50,  25,  and  10  per  cent,  of  the  total 
arsenic  present. 

Using  zinc  alloys  containing  0'5  per  cent,  of  nickel,  cobalt,  copper,  or 
iron  in  the  Marsh-Berzelius  apparatus,  it  was  found  that  the  three 
first-mentioned  gave  the  full  amount  of  arsenic,  whereas  a  mirror 
corresponding  only  with  15  per  cent,  was  obtained  with  the  iron  alloy. 
On  addition  of  cadmium  sulphate,  this  was  increased  to  50  per  cent. 

H.  m.  d. 

Estimation  of  Arsenic  Acid.  Leopold  Rosentijaler  (Zeit. 
anal.  Chem.,  1906,  45,  596 — 599). — The  author  has  noticed  that  in 
the  pi'esence  of  a  large  excess  of  hydrochloric  or  sulphuric  acid,  arsenic 
acid  liberates  iodine  from  potassium  iodide  quantitatively ;  the  iodine 
may  then  be  titrated  with  thiosulphate. 

About  0-3  gram  of  the  sample  is  dissolved  in  a  little  water,  2  grams 
of  potassium  iodide  are  added,  and  then  25  per  cent,  hydrochloric  or 
50  per  cent,  sulphuric  acid  until  a  precipitate  begins  to  form,  which 
is  then  redissolved  by  cautious  addition  of  water.  After  waiting  for 
at  least  ten  minutes,  the  iodine  liberated  is  titrated. 

An  indicator  is  not  required.  One  c.c.  of  A/10  thiosulphate  =5’75 
mg.  of  As205.  L.  de  K. 
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Estimation  of  Carbon  in  Iron-Alloys.  Emile  Jaboulay 
( Chem .  Centr.,  1906,  ii,  164 — 165  ;  fromYAu.  gen.  C him.  pure  appl., 
9,  178 — 180). — The  alloy  is  burnt  in  a  current  of  oxygen,  generated 
by  the  action  of  water  on  “  oxylith,”  and  the  carbon  dioxide  formed 
is  absorbed  with  the  usual  precautions  and  weighed.  A  Heraeus 
electric  furnace  is  employed.  Eerrotungsten,  ferrovanadium,  and 
ferrotitanium  burn  readily  ;  ferrochrome,  ferrosilicon,  ferromanganese, 
and  ferromolybdenum  should  be  mixed  with  bismuth  oxide  in  order  to 
facilitate  the  oxidation.  L.  de  K. 

Use  of  a  Layer  of  Copper  Oxide  or  Copper  Oxide  and 
Asbestos  5  cm.  in  Length  in  Elementary  Organic  Analysis. 

J.  Marek  {J.  pr.  Chem.,  1906,  [ii],  74,  237 — 240.  Compare  this  vol., 
ii,  496). — A  reply  to  the  criticisms  of  Dennstedt  (this  vol.,  ii,  632. 
The  greater  length  of  time  required  for  the  combustion  of  small 
amounts  of  substance,  such  as  0-5  gram,  when  using  copper  oxide 
instead  of  sheet  platinum,  is  negligible.  G.  Y. 

Two  New  Forms  of  Apparatus  in  Organic  Analysis.  Erwin 
Hupp  ( Zeit .  anal.  Chem.,  1906,  45,  558 — -561). — Azotometer. — A 
modification  of  Schiff’s  apparatus  by  which  regurgitation  of  the  lye 
into  the  combustion  tube  is  entirely  prevented. 

Potash  Apparatus. — Most  of  the  numerous  improvements  on  Liebig’s 
original  potash  bulbs  cause  an  undesirable  pressure  inside  the  com¬ 
bustion  tube.  In  the  author’s  apparatus,  which  somewhat  recalls  the 
analyser  of  a  Coffey’s  still,  the  pressure  does  not  exceed  that  in  the 
ordinary  form  of  potash  bulbs.  L.  DE  K. 

Estimation  of  Volatile  Combustible  Matters  in  Coals  and 
Lignites.  E.  E.  Somermeier  {J.  Amer.  Chem.  Soc.,  1906,  28, 
1002 — -1013). — A  large  number  of  experiments  showing  that  the 
estimation  of  volatile  matter  in  coal  is  largely  affected  by  the  method 
of  heating,  the  fineness  of  the  sample,  and  the  amount  of  loosely  held 
moisture.  In  bituminous  coals  the  differences  do  not  exceed  3  or  5 
per  cent.,  but  in  lignites  they  may  reach  even  25  per  cent.,  owing 
chiefly  to  mechanical  loss  during  the  expulsion  of  the  volatile  matter. 

L.  de  K. 

Estimation  of  Ash  [of  Coal]  in  Electrically  Heated  Organic 
Combustion  Furnaces.  H.  Seibert  {Chem.  Zeit.,  1906,  30, 
965—966). — The  author  approves  of  the  electric  furnace  as  source  of 
heat  for  the  estimation  of  ash  in  coals.  Owing  to  less  danger  of 
volatilisation  the  results  are  usually  a  little  higher  than  by  the 
ordinary  methods.  A  porcelain  boat  is  preferable  to  one  made  of 
platinum,  but  should  also  be  reweighed  frequently.  L.  de  K. 

Estimation  of  Carbon  Dioxide  and  Carbon.  John  McFar- 
lane  and  Arnold  W.  Gregory  {Chem.  News,  1906,  94,  133 — 134). — 
The  apparatus  consists  of  a  wide  filter  tube  closed  by  a  small  piece  of 
rubber  tube  and  a  clip.  A  plug  of  glass-wool  is  inserted  into  the  base 
of  the  wider  part  and  covered  by  a  layer  of  asbestos  pulp,  which  is 
then  kept  steady  by  covering  it  with  some  broken  glass.  The  mouth 
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of  the  tube  is  fitted  with  a  doubly-perforated  rubber  cork  through  oue 
hole  of  which  passes  a  glass  tube  ( h )  bent  and  constricted  at  its  low7er 
end  and  enlarged  at  the  top.  Through  the  other  opening  passes 
a  spirally  bent  tube  which  terminates  in  the  same  form  as  tube  ( b ), 
except  that  a  small  inverted  U-tube  is  fused  inside. 

The  apparatns  is  connected  to  the  combustion  tube,  or  evolution 
flask,  and  a  current  of  purified  air  is  passed  through  to  free  it  from  any 
carbon  dioxide.  The  rubber  stopper  in  the  mouth  of  b  is  temporarily 
removed,  and  a  measured  quantity  of  standardised  barium  hydroxide 
is  introduced  so  as  to  fill  the  filter  tube  and  partly  the  spiral.  The 
current  of  air  is  again  passed  through,  causing  some  of  the  liquid  to 
pass  through  the  inverted  U-tube.  The  carbon  dioxide  resulting  from 
the  combustion  of  the  carbon,  or  the  decomposition  of  carbonates,  is  now 
passed  through  the  apparatus  and  fully  absorbed  by  the  barium 
hydroxide.  The  clip  is  now  opened,  the  filtrate  is  collected,  and  the 
apparatus  rinsed  repeatedly  with  hot  water  containing  a  drop  of 
phenolphthalein.  The  filtrate  is  then  titrated.  It  must  be  remarked 
that  this  method  works  satisfactorily  with  minute  quantities  of  carbon, 
but  fails  when  the  amount  of  carbon  dioxide  increases. 

The  barium  carbonate  formed  in  the  reaction  is  then  dissolved  in 
dilute  hydrochloric  acid  and  finally  weighed  as  sulphate. 

Another  process  is  given  by  means  of  which  larger  amounts  of 
carbon  dioxide  may  be  estimated  with  accuracy.  Briefly,  it  is  as 
follows :  The  carbon  dioxide  is  passed  through  two  flasks  containing 
an  ammoniacal  solution  of  barium  chloride  which  has  been  boiled  and 
filtered.  At  first  but  little  barium  carbonate  is  formed,  but  on  boiling 
the  contents  of  the  first  flask,  when  the  steam  evolved  heats  the  con¬ 
tents  of  the  second  flask  sufficiently,  barium  carbonate  is  precipitated 
quantitatively.  When  cold,  the  liquid  is  filtered  through  an  asbestos 
filter,  and  the  well-washed  barium  carbonate  is  finally  converted  into 
sulphate  and  weighed.  There  is  no  danger  of  any  source  of  error  due 
to  the  action  of  atmospheric  carbon  dioxide  during  the  filtration,  as 
this  gives  no  immediate  precipitate  wfith  ammoniacal  barium  chloride 
in  the  cold.  L.  de  K. 

Estimation  of  Silica.  Nicholas  Knight  and  F.  A.  Menneke 
( Chern .  News,  1906,  94,  165 — 166). — A  series  of  experiments  showing 
that  silica  in  siderite  and  dolomite  may  be  readily  estimated  by  boiling 
the  finely-powdered  material  with  dilute  hydrochloric  acid  (1  : 1).  In 
the  case  of  siderite,  dilute  nitric  acid  may  be  used  advantageously. 
The  insoluble  matter  is  collected,  ignited,  and  weighed,  and  then 
treated  in  the  usual  manner  with  sulphuric  and  hydrofluoric  acids, 
when  the  loss  represents  the  silica.  No  perceptible  amount  of  silica 
passes  into  the  solution. 

In  the  case  of  haematite,  limonite,  and  pyrolusite,  a  considerable 
amount  of  silica  passes  into  the  solution,  and  must  be  recovered  in  the 
usual  manner.  L.  de  K. 

A  System  of  Qualitative  Analysis,  including  nearly  all  the 
Metallic  Elements.  Arthur  A.  Noyes  ( Chem .  News,  1906,  93, 
134—136,  146—149,  156—160,  171—175,  179—181,  189—192, 
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205—207,  216—218,  226—227,239—240,250—252,  262—263;  from 
Technology  Quarterly,  17,  [3]). — A  lengthy  article,  unsuitable  for  con¬ 
densation,  divided  into  five  paits,  namely,  the  preparation  of  the  solu¬ 
tion,  the  tungsten  and  niobium  group,  the  selenium  and  silver  groups, 
the  platinum  group,  and  the  detection  of  lead  and  tellurium,  the 
ruthenium,  iridium,  copper,  and  molybdenum  groups,  and  the  other 
members  of  the  rare  earth,  aluminium  and  iron,  alkaline  earth  and 
alkali  groups. 

As  a  solvent,  nitric  acid  is  used  in  preference  to  hydrochloric  acid. 
Any  undissolved  matter  is  then  treated  with  hydrochloric  or  nitro- 
hydrochloric  acid,  except  in  the  case  of  non-metallic  compounds,  when 
hydrofluoric  acid  is  used,  the  excess  of  which  is,  if  necessary,  got  rid  of 
by  evaporation  with  nitric  acid  and  silica.  Insoluble  matters  are  ren¬ 
dered  soluble  by  fusion  with  sodium  peroxide,  sodium  carbonate,  and 
sulphur,  potassium  pyrosulphate,  &c. 

For  details,  the  processes  and  tables  in  the  original  article  must  be 
coDsulted.  L.  de  K. 

Estimation  of  Potassium  [by  Tarugi’s  Method].  Raffaello 
Pajetta  ( Gazzetta ,  1906,  36,  ii,  150 — 156). — Contrary  to  Tarugi’s 
statement  (Abstr.,  1904,  ii,  590),  the  solubility  of  potassium  persulphate 
in  water  is  greatly  influenced  by  the  presence  of  other  salts ;  sodium 
sulphate  in  particular  greatly  increases  the  solubility.  In  consequence 
of  this,  Tarugi’s  method  of  estimating  potassium  ( loc .  cit.)  does  not 
give  accurate  results :  the  author’s  determinations  made  by  the 
method  would  indeed  indicate  that  it  is  quite  valueless.  W.  A.  D. 

Analysis  of  Sodium  Peroxide.  Richard  Laseker  ( Chem .  Centr., 
1906,  ii,  361  ;  from  Oesterr.  Chem.  Zeit.,  [ii],  9,  164 — 166). — The 
Archbutt-Grossmann  process  (decomposition  with  dilute  sulphuric  acid 
in  presence  of  cobalt  nitrate  and  measuring  the  oxygen  evolved)  is 
recommended  (compare  Abstr.,  1905,  ii,  284).  L.  de  K. 

Detection  of  the  Metals  of  the  Alkaline  Earths  by  Spectrum 
Analysis  in  the  Course  of  Qualitative  Analysis.  Ernst  H. 
Riesenfeld  and  Hans  E.  Wohlers  ( Ber .,  1906,  39,  2628 — 2631). — 
Instead  of  using  the  ordinary  analytical  methods  for  the  detection  of 
barium,  strontium,  and  calcium,  the  authors  recommend  the  spectrum 
method,  which  they  conduct  by  the  aid  of  the  special  burner  they 
described  recently  (this  vol.,  ii,  593).  A.  McK. 

Reaction  for  Distinguishing  Dolomite  and  Calcite.  Felix 

Cornu  [Centr.  Min.,  1906,550). — Approximately  equal  amounts  of  the 
two  minerals,  in  a  powdered  condition,  are  shaken  in  separate  tubes 
with  distilled  water  and  a  little  phenolphthalein ;  the  alkaline  reaction 
of  the  calcite  produces  a  dark  red  colour,  whilst  the  colour  in  the  tube 
containing  the  dolomite  becomes  only  slightly  reddish.  L.  J.  S. 

Precipitation  of  Barium  as  Sulphate,  and  its  Separation  from 
Calcium.  Anton  Skrabal  and  P.  Artmann  (Zeit.  anal.  Chem.,  1906, 
45,  584 — 595.  Compare  this  vol.,  ii,  126). — The  solution  of  the 
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chlorides  is  neutralised  with  sodium  carbonate  and  diluted  to  such  an 
extent  that  there  are  at  least  30  c.c.  of  liquid  for  every  0'1  gram  of 
calcium  oxide.  The  solution  is  heated  to  boiling  and  precipitated  with 
JV/ 2  sulphuric  acid.  The  precipitate,  which  still  contains  calcium 
sulphate,  is  collected  and  washed  as  usual,  then  ignited  and  fused  with 
a  little  sodium  carbonate.  The  residue  is  treated  with  hot  water  and 
acidified  with  acetic  acid  with  the  usual  precautions.  A  precipitate 
consisting  of  pure  barium  sulphate  is  thus  obtained,  and  the  filtrate 
from  it  is  added  to  the  first  filtrate  containing  the  greater  part  of  the 
calcium  sulphate.  L.  de  K. 

The  Electrolytic  Estimation  of  Copper.  Fritz  Foerster 
(Ber.,  1906,  39,  3029 — 3035). — When  the  ordinary  massive  platinum 
cathode  is  employed,  nitric  acid  is  required  in  the  copper  solution  in 
order  to  ensure  a  deposition  of  firmly  adhering  copper,  and  as  the 
nitric  acid  itself  becomes  reduced  at  the  cathode  to  ammonia, 
sulphuric  acid  must  also  be  present  to  keep  the  solution  acid. 
When  a  [wire  net  cathode  is  used,  the  nitric  acid  may  be  omitted. 
With  an  E.M.F.  of  about  1*7  to  2  volts,  copper  can  be  precipitated 
quantitatively  from  its  sulphate  in  dilute  sulphuric  acid  solution,  even 
in  the  presence  of  cadmium,  zinc,  nickel,  cobalt,  and  iron,  since  these 
metals  require  more  than  2  volts  for  their  deposition.  For  this 
purpose  an  ordinary  lead  accumulator  may  be  employed  with  an 
electrolytic  cell,  consisting  of  a  glass  beaker  fitted  with  a  wire  net 
cathode  and  a  platinum  spiral  anode.  As  each  cell  requires  at  the 
commencement  only  0T2  ampere,  several  of  these  may  be  connected  in 
parallel,  and  the  depositions  when  started  overnight  are  complete  next 
morning.  The  time  required  to  effect  this  deposition  may  be  very 
materially  shortened  by  the  use  of  a  hot  electrolyte,  and  at  75° 
0T5  gram  of  copper  may  be  deposited  in  about  one  hour  from  a 
sulphuric  acid  with  an  E.M.F.  of  2  volts. 

When  the  operation  is  carried  out  in  this  way  neither  ammeter  nor 
regulator  is  required ;  the  completion  of  the  deposition  is  shown  by 
the  cessation  of  the  evolution  of  oxygen  at  the  anode.  G.  T.  M. 

A  Delicate  Colour  Reaction  for  Copper,  and  a  Micro- chemical 
Test  for  Zinc.  Harold  C.  Bradley  (Amer.  J.  Sci.,  [iv],  22, 
326 — 328). — The  dark  blue  compound,  which  hsematoxylin  yields  with 
copper  salts,  can  be  used  as  an  extremely  sensitive  colour  test  for 
copper.  Comparative  measurements  indicate  that  under  favourable 
conditions  the  limiting  concentrations  at  which  copper  can  be 
detected  by  the  ferrocyanide,  potassium  iodide,  and  starch,  and  the 
htematoxylin  reactions  are  represented  by  one  part  of  copper  in  10-5, 
10~°,  and  10-9  parts  of  water  respectively. 

For  the  detection  of  small  quantities  of  zinc,  the  formation  of  zinc 
nitroprusside  is  recommended.  The  salmon-coloured  precipitate 
consists  of  microscopic  crystals  which  can  be  identified  and  dis¬ 
tinguished  readily  from  the  amorphous  precipitates  formed  by  the  other 
metals.  In  using  the  test  for  the  detection  of  zinc  in  organic  tissues, 
the  ash  is  dissolved,  and  afier  removal  of  copper  the  solution  is  con¬ 
centrated  and  digested  with  a  drop  of  sodium  nitroprusside  solution  on 
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a  microscope  slide.  On  cooling,  rectangular  plates  and  prisms  of 
zinc  nitroprusside  are  deposited.  Id.  M.  D. 

Separation  of  Iron  and  Manganese  from  Nickel  and  Cobalt  by 
Treating  the  Sulphides  with  Dilute  Acids.  W.  Funk  {Zeit. 
anal.  Chem.,  1906,  45,  562). — The  liquid  which  should  contain  about 
0T  gram  of  cobalt  or  nickel  is  diluted  to  200  c.c.  Four  grams  of 
ammonium  chloride  are  added,  and  after  heating,  the  metals  are 
precipitated  with  ammonium  sulphide,  avoiding  excess.  When  cold, 
A-formic  acid  is  added  until  the  liquid  contains  about  1  per  cent, 
of  free  acid,  and  a  current  of  hydrogen  sulphide  is  passed  through. 
The  manganese  and  iron  dissolve  as  formates,  whilst  the  nickel  and 
cobalt  sulphides  are  left  undissolved.  From  manganese,  the  separation 
is  fairly  accurate,  but  this  is  not  so  with  iron.  If  iron  should  be 
present,  it  is  advisable  to  remove  it  first  by  the  ammonium  formate 
process  (this  vol.,  ii,  707).  L.  de  K. 

New  Reaction  for  Tin.  C.  Keicharb  ( Chem .  Centr.,  1906,  ii, 
166 — 167  ;  from  Pharm.  Centr. -Halle,  47,  391 — 391). — If  a  little 
powdered  uric  acid  is  moistened  with  a  drop  of  stannic  chloride,  then 
with  strong  sodium  hydroxide  solution,  and  heated,  a  spot  is  obtained, 
varying  in  colour  from  grey  to  black,  according  to  the  amount  of  tin 
present.  Stannous  chloride  does  not  give  the  reaction,  neither  do 
arsenic  and  antimonic  acids.  Lead  and  cadmium  also  give  a  negative 
result.  Copper  salts  give  a  black  precipitate.  A  mixture  of  mercuric 
chloride  and  uric  acid  gives,  besides  mercuric  oxide,  a  reddish-brown 
product.  Bismuth,  however,  gives  the  same  reaction  as  tin,  but  the 
precipitate  is  insoluble  in  excess  of  sodium  hydroxide.  The  black 
spot  is  soluble  with  difficulty  in  nitric  or  hydrochloric  acid,  but  readily 
so  in  sulphuric  acid.  L.  de  K. 

Some  Reactions  of  Ter  valent  Titanium.  Hermann  Grossmann 
{Chem.  Zeit.,  1906,  30,  907). — With  solutions  containing  tervalent 
titanium,  potassium  thiocyanate  gives  a  black  precipitate  insoluble  in 
excess,  which  gradually  changes  into  titanic  acid  with  evolution  of 
hydrogen  cyanide.  Potassium  ferrocyanide  gives  a  reddish-brown  pre¬ 
cipitate  rapidly  changing  to  orange-yellow ;  on  warming  with  acids  it 
is  slowly  dissolved.  Potassium  ferricyanide  gives  a  dark  brown  pre¬ 
cipitate  rapidly  changing  to  green.  Sodium  nitroprusside  gives  a  dark 
browja  precipitate,  soon  changing  to  light  brown  with  evolution  of 
hydrogen  cyanide.  Sodium  acetate  causes  a  green  coloration,  and  on 
boiling  gives  a  greyish-blue  precipitate  changing  to  a  light  grey. 
Sodium  formate  behaves  similarly  in  the  cold,  but  on  boiling,  titanic 
acid  is  deposited.  Soluble  oxalates  yield  on  heating  insoluble  double 
oxalates ;  they  do  not  prevent  the  precipitation  by  alkalis.  Normal 
gallates,  xanthates,  salicylates,  and  succinates  also  give  precipitates 
on  boiling. 

Tartaric  and  citric  acids  do  not  affect  the  colour,  but  on  adding  excess 
of  sodium  hydroxide  a  dark  blue  liquid  is  obtained.  Normal  tartrates 
cause  a  precipitate  soluble  in  excess  and  not  precipitated  by  alkali 
hydroxides.  L.  de  K. 
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Rapid  Method  of  Estimating  the  Metals  of  the  Arsenic 
Group,  Exclusive  of  Gold  or  Platinum.  0.  Materne  ( Chem . 
Ctntr.,  1906,  ii,  557  ;  from.  Bull.  Soc.  chim.  Belg.,  1906,  20,  46  —  68). 
— Arsenic  sulphide  dissolves  slowly  in  a  cold,  hut  readily  in  a  boiling 
two  per  cent,  solution  of  borax,  forming  a  light  yellow  liquid  which 
remains  clear  even  on  cooling ;  the  sulphide  is  precipitated  from  the 
solution  in  the  form  of  pure  yellow  flakes  on  the  addition  of  hydro¬ 
chloric,  acetic,  tartaric,  citric,  formic,  or  carbonic  acids,  but  the  precipi¬ 
tation  is  only  quantitative  after  the  passage  of  hydrogen  sulphide. 
Antimony  sulphide  is  but  slightly  soluble  in  borax  solution,  the  solu¬ 
bility  beiDg  diminished  by  boiling  the  solution,  but  it  dissolves  in  a 
boiling  solution  of  sodium  carbonate  containing  5  per  cent,  of  anhydrous, 
or  13-5  percent,  of  the  crystallised  salt;  the  solution  so  obtained  is 
clear  while  hot,  but  deposits  the  orange-brown  sulphide  on  cooling  ;  on 
adding  acid  or  ammonium  chloride  the  orange-red  sulphide  is  precipi¬ 
tated,  but  the  last  traces  are  only  deposited  with  the  aid  of  hydrogen 
sulphide.  Stamious  sulphide  is  insoluble  in  cold  borax  solution  and  very 
slightly  soluble  in  hot ;  it  is  insoluble  in  cold  and  only  slightly  soluble 
in  hot  sodium  carbonate,  but  dissolves  in  vigorously  boiling  10  per  cent, 
sodium  hydroxide  ;  it  is  reprecipitated  from  this  solution  in  brownish- 
red  flakes  on  adding  acid  or  ammonium  chloride,  but  unless  hydrogen 
sulphide  is  also  employed  the  precipitation  is  not  complete.  Stannic 
sulphide,  which  may  be  either  light  yellow,  brownish-yellow,  or  greenish- 
yellow,  is  insoluble  in  cold,  but  readily  soluble  in  hot,  borax  solution  ;  it 
dissolves  readily  in  sodium  carbonate  and  very  readily  in  sodium  hydr¬ 
oxide,  and  can  be  precipitated  quantitatively  from  these  solutions  on 
acidifying  and  passing  hydrogen  sulphide. 

These  facts  have  been  made  use  of  in  devising  a  new  scheme  of 
qualitative  and  quantitative  analysis,  for  details  of  which  the  original 
paper  should  be  consulted.  The  following  is  a  rapid  method  of  separa¬ 
ting  the  sulphides  of  arsenic  antimony  and  tin.  The  mixed  sulphides 
are  digested  with  a  boiling  solution  of  sodium  carbonate;  the  residue 
on  filtration  is  tin  sulphide  ;  the  filtrate  on  cooling  deposits  a  brown 
precipitate  of  antimony  sulphide  which  becomes  orange  by  dissolving 
in  sodium  carbonate  and  reprecipitating  with  acid.  The  filtrate  from 
the  brown  precipitate  of  antimony  sulphide  yields  arsenic  sulphide  on 
adding  concentrated  hydrochloric  acid.  P.  H. 

Reactions  of  Empyreumatic  Oil  of  Juniper  (Oleum  Cadi). 

Camille  PErrn  (J.  Pharm.  Chim.,  1906,  [vi],  24,  248 — 259.  Compare 
this  vol.,  ii,  633). — A  number  of  genuine  and  sophisticated  samples  of 
this  oil  have  been  examined  and  compared  with  pinewood  tar,  and 
the  true  oil  is  found  to  have  the  following  characteristics.  It  is  fluid, 
possesses  a  smoky  odour,  floats  on  water,  and  its  acidity,  calculated  as 
acetic  acid,  is  less  than  1*5  per  cent.  When  distilled  under  atmos¬ 
pheric  pressure,  at  least  65  per  cent,  should  pass  over  between  1 50°  and 
300°,  and  from  70  to  75  per  cent,  between  10°  and  215°  under  a  pres¬ 
sure  of  0'065  mm.  These  two  fractions  are  smaller  when  the  oil  is 
adulterated  with  pinewood  tar.  T.  A.  H. 

Detection  of  Methyl  Alcohol.  E.  Yoisenet  {Bull.  Soc.  chim., 
1906,  [iii],  35,  748 — 760.  Compare  this  vol.,  ii,  59). — The  method, 
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which  is  specially  suited  to  the  detection  of  methyl  alcohol  in  com¬ 
mercial  ethyl  alcohol,  depends  on  the  regulated  oxidation  of  the  sample 
by  means  of  chromic  acid  mixture,  so  that  the  methyl  alcohol  present 
is  converted  into  methylal,  the  ethyl  alcohol  furnishing  at  the  same 
time  acetaldehyde,  acetic  acid,  ethyl  acetate,  and  acetal.  From  the  re¬ 
action  mixture,  the  acetaldehyde  is  distilled  off  as  a  first  fraction,  and 
the  second  fraction,  which  will  contain  any  methylal  present,  is  used 
for  testing  by  the  colour  reaction  already  described  ( loc .  cit.),  methylal 
giving  the  same  violet  coloration  as  formaldehyde.  The  test  is  said  to 
be  capable  of  detecting  1  part  of  methyl  alcohol  in  20,000  of  ethyl 
alcohol.  It  is  also  applicable  to  the  estimation  of  methyl  alcohol. 
Acetaldehyde  and  acetal  give  a  yellow  coloration  in  place  of  the  violet 
coloration  produced  by  formaldehyde  and  methylal.  T.  A.  II. 

Detection  of  Methyl  Alcohol.  Heywood  Scudder  and  Robert 
B.  Riggs  (J.  Amer.  Chem.  Soc.,  1906,  28,  1202— 1204).— Ten  c.c.  of 
the  aqueous  solution  (distillate)  are  mixed  with  0-5  c.c.  of  sulphuric 
acid  and  5  c.c.  of  saturated  solution  of  potassium  permanganate,  and 
heated  at  20—25°  for  two  minutes,  when  the  excess  of  permanganate  is 
removed  by  adding  a  slight  excess  of  sulphurous  acid.  The  solution 
is  now  boiled  until  free  from  aldehyde  and  sulphurous  acid,  and  then 
the  usual  ring  test  for  formaldehyde  with  sulphuric  acid  and  resorcinol 
is  applied.  The  characteristic  flocks  formed,  when  applying  this 
reaction,  may  be  obtained  also  by  mixing  the  solution  with  an  equal 
volume  of  hydrochloric  acid,  then  adding  two  drops  of  a  05  per  cent, 
solution  of  resorcinol  and  boiling  for  a  few  minutes,  but  the  test  is 
less  delicate  than  the  ring  test. 

Leach  and  Lythgoe’s  hot  copper  spiral  process  was  found  to  be 
unsatisfactory.  L.  de  K. 

Estimation  of  Glycerol  by  Distillation.  L.  C.  Janssens 
[Chem.  Centr.,  1906,  ii,  273;  from  Seifensiederzeit.,  33,  286).— One 
side  of  a  U-tube  (c)  is  filled  with  copper  turnings  and  the  other  side 
(a)  is  loosely  packed  with  asbestos,  on  which  is  then  poured  as  much 
of  the  slightly  alkaline  sample  as  it  is  capable  of  absorbing.  Another 
small  plug  of  asbestos  is  then  introduced,  and  the  U-tube  is  placed  in 
a  paraffin-bath  heated  at  200°.  A  current  of  steam  is  now  passed 
through  c,  and  a  is  connected  with  a  small  condenser  and  receiver,  and 
the  heating  is  continued  until  the  volume  of  liquid  in  the  receiver  is 
about  ten  or  twenty  times  the  volume  of  the  crude  glycerol  taken  for 
analysis.  The  glycerol  in  the  distillate  is  then  calculated  from  the 
sp.  gr.  of  the  liquid,  or  estimated  by  evaporation  in  a  vacuum,  or  by 
titration  with  potassium  dichromate.  L.  de  K. 

Estimation  of  Phenol  and  Thiocyanic  Acid  in  Sewage. 

O.  Korn  (Zeit.  anal.  Chem.,  1906,  45,  552 — 558). — According  to 
Kossler  and  Perry,  the  amount  of  phenol  in  urine  may  be  accurately 
estimated  by  treating  the  distillate  with  standard  iodine  in  presence 
of  alkali.  The  liquid  is  then  acidified  and  the  excess  of  iodine  titrated 
as  usual.  Three  atoms  of  iodine  absorbed  =  1  mol.  of  phenol.  The 
authors  now  apply  this  principle  to  the  estimation  of  the  small 
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quantities  of  phenol  sometimes  present  in  sewage.  Two  hundred  c.c.  of 
the  sample  are  mixed  with  5  c.c.  of  a  saturated  solution  of  zinc  acetate  to 
remove  sulphides,  and  the  filtrate,  after  being  rendered  strongly  alkaline 
with  sodium  hydroxide,  is  boiled  down  to  50  c.c.  It  is  then  transferred 
to  a  distilling  flask,  diluted  with  100  c.c.  of  water,  acidified  with  dilute 
sulphuric  acid,  and  distilled  until  20  c.c.  are  left.  The  distillation  is 
then  repeated  twice,  each  time  with  addition  of  100  c.c.  of  water. 
The  first  distillate  is  then  rectified  over  calcium  carbonate  ;  to  the 
residue  in  the  retort  is  added  the  second,  and  finally  the  third  fraction. 
The  distillates  are  then  titrated  with  iodine  as  just  described. 

For  the  estimation  of  thiocyanates  in  sewage  the  classified  liquid 
should  be  tested  by  Lunge’s  colorimetric  process  with  ferric  chloride, 
using  A/ 10  potassium  thiocyanate  as  a  comparison  liquid. 

L.  de  K. 

Estimation  of  Picric  Acid.  E.  Feder  (Zeit.  Nahr.  Genussm., 
1906,  12,  216). — Picric  acid  may  be  estimated  in  aqueous  solution  by 
direct  titration  with  Nj  10  alkali  solution,  using  phenolphthalein  as 
indicator,  if  a  sufficient  quantity  of  the  latter  is  used.  A  better 
method  consists  in  adding  the  picric  acid  solution  to  a  mixture  of 
potassium  iodide  with  potassium  iodate  ;  the  acid  properties  of  the 
picric  acid  cause  the  separation  of  an  equivalent  quantity  of  iodine 
from  the  mixture,  and  this  liberated  iodine  is  titrated  subsequently 
with  thiosulphate  solution,  using  starch  solution  as  indicator.  The 
change  of  colour  from  greenish-blue  to  pure  yellow  at  the  end  of  the 
titration  is  quite  sharp.  One  c.c.  of  A/10  thiosulphate  solution,  or  Nj  10 
alkali  solution,  is  equivalent  to  0*0229  gram  of  picric  acid.  For  the 
estimation  of  picric  acid  in  solutions  of  its  salts,  it  is  necessary  to 
acidify  the  solution  with  hydrochloric  acid,  extract  the  picric  acid  with 
benzene,  evaporate  the  solvent,  and  dissolve  the  residue  in  water  before 
proceeding  with  the  titration.  W.  P.  S. 

Detection  of  Traces  of  Besorcinol.  Arthur  Caroisbio  ( Chern . 
Centr.,  1906,  ii,  632  ;  from  Boll.  Ckim.  Farm.,  45,  365 — 367). — 
One  c.c.  of  an  ammoniacal  solution  of  zinc  chloride  is  placed  in  a  test- 
tube,  and  1  to  2  c.c.  of  the  ethereal  solution  of  resorcinol  is  carefully 
poured  on  to  the  surface.  A  yellow  ring  is  formed  which  changes  to 
green  and  finally  to  blue.  If  the  solution  is  extremely  dilute,  the 
reaction  may  take  a  very  considerable  time.  If  alcoholic  hydrogen 
chloride  is  now  carefully  added,  this  will  form  a  red  layer  between  the 
ring  and  the  ether,  and  on  shaking,  the  whole  ethereal  layer  will  turn 
faintly  red.  Quinol  also  gives  a  yellow  ring,  which,  however,  changes 
to  a  brownish-red,  whilst  catechol  and  adrenaline  give  a  ruby-red 
ring.  L.  de  K. 

Approximate  Estimation  of  Commercial  Glucose  in  Fruit 
Products.  William  Lyon  ( J .  Amer.  Chem.  Soc.,  1906,  28,  998 — 999). 
— 26*048  grams  of  the  sample  are  dissolved,  clarified,  and  inverted  as 
usual,  then  diluted  to  200  c.c.  and  polarised  in  a  20  cm.  tube.  If  a 
represents  the  total  solids  ;  b,  the  polarisation  in  sugar  degrees  ;  x,  the 
percentage  of  dextrose;  and  y, the  percentage  of  sucrose  and  invert  sugar, 
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then  after  inversion,  assuming  that  1  per  cent,  of  commercial  glucose 
causes  a  rotation  of  +175°,  and  1  per  cent,  of  invert  sugar  a  rotation 
of  —  034°  at  a  temperature  of  20°,  we  have:  X  +  y  —  a,  and 
l-75a:  — 0-34 y  —  b;  therefore  x  =  0'34a  +  b/2'09. 

The  solids  are  found,  as  usual,  by  diluting  a  known  weight  of  the 
sample  with  water  to  a  definite  volume,  and  taking  the  sp.  gr.  of  the 
solution.  L.  de  K. 

Estimation  of  Dextrose  in  Urine.  Arthur  Wiesler  ( Zeit . 
angeio.  Chem.,  1903,  19,  1547—1548). — The  author  prefers  using  the 
polariscope.  One  hundred  c.c.  of  urine  are  placed  in  a  tared  flask, 
graduated  at  100  and  110  c.c.,  and  weighed.  This  gives  the  sp.  gr., 
which  is  useful  to  know  in  case  it  is  intended  to  report  the  sugar  by 
weight.  Five  or  more  c.c.  of  alumina-cream  are  added,  the  volume  is 
made  up  to  110  c.c.  exactly,  and  the  whole  is  well  shaken  and  filtered. 
The  amount  of  dextrose  is  now  determined  polarimetrically,  as  usual, 
by  observation  in  a  20  cm.  tube.  L.  de  K. 

Detection  of  Dextrose  in  Urine  in  Presence  of  Mercury. 
Louis  Willen  (Chem.  Centr.,  1906,  ii,  634;  from  Schweiz.  Woch. 
Pharm.,  44,  394).— Bechhold’s  statement  (this  vol.,  ii,  129)  that  the 
Nylander  sugar  test  is  interfered  with  by  the  presence  of  mercury  is 
incorrect.  L.  de  K. 

Estimation  of  Sugar  in  Urine  by  a  Modification  of 
Trommer’s  Method.  Karl  Simrock  (Chem.  Centr.,  1906,  11,  717  ; 
from  Munch,  med.  Woch.,  53,  865). — Hein’s  copper  solution,  consisting 
of  2  grams  of  copper  sulphate,  15  grams  of  water,  15  grams  of 
glycerol,  and  150  gi-ams  of  5  per  cent,  potassium  hydroxide  solution,  is 
recommended  as  a  test  for  sugar  in  urine.  A  previous  clarification  with 
lead  acetate  is  not  necessary.  The  test  is  not  interfered  with  by  the 
administration  of  iodine,  senna,  salipyrin,  salol,  phenacetin,  and  anti¬ 
pyrin,  neither  by  albumen  and  biliary  pigments,  but  is  affected  by 
turpentine  and  certain  medicinal  salicylic  preparations,  also  by  lai’ge 
quantities  of  uric  acid  and  creatinine.  L.  de  K. 

Fermentation  of  Cane  Molasses,  and  its  Bearing  on  the  Esti¬ 
mation  of  the  Sugars  present.  George  Harker  (J.  Soc.  Chem. 
Ind.,  1906,  25,  831 — 836). — The  experiments  carried  out  by  the 
author  show  that  the  possible  yield  of  alcohol  from  cane  molasses,  as 
indicated  by  analysis,  is  considerably  higher  than  that  which  can  be 
obtained  by  fermentation,  and  that  this  is  due  to  the  fact  that  the 
analytical  figures  overstate  the  amount  of  fermentable  sugars  actually 
present.  -The  non-sugar  substances  present  in  molasses,  or  spent  wash, 
exercise  no  harmful  influence  on  the  fermentation,  and  it  appears 
probable  that  the  substances,  whatever  they  may  be,  which  count  as 
saccharose  in  the  analysis  and  which  are  inverted  by  acids,  but  not  by 
invertase,  are  decomposed  by  some  enzyme  in  the  yeast  during  the 
earlier  stages  of  the  fermentation.  W.  P.  S. 
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Detection  of  Sucrose  in  Presence  of  Lactose.  A.  Gawa- 
lowski  {Zeit.  anal.  Chem.,  1906,  45,  620). — Leffmann  has  applied  the 
sesame  oil-sugar  reaction  to  the  detection  of  sucrose  in  commercial 
milk  sugar  (this  vol.,  ii,  586).  The  author  states  thit  he  published 
the  same  process  previously  (Abstr.,  1899,  ii,  254).  L.  de  K. 


Optical  Estimation  of  Mixtures  of  Sucrose  and  Raffinose. 

J.  Pieraerts  {Chem.  Centr.,  1906,  ii,  562  ;  homBull.  Assoc.  Chim.  6’ucr. 
Dist.,  1906,  23,  1261 — -1265). — Fifty  c.c.  of  a  solution  of  10  grams  of 
the  mixed  sugars  in  100  c.c.  of  water  are  boiled  with  10  c.c.  of 
20  per  cent,  citric  acid  for  fifteen  minutes  in  a  reflux  apparatus  ; 
the  mixture  is  then  clarified  with  2  c.c.  of  aluminium  hydroxide,  made 
up  to  100  c.c.,  and  filtered.  This  solution  is  then  examined  in  the 
polariscope  at  20°,  and  the  reading  a:  is  compared  with  the  reading  a 
obtained  from  a  solution  of  the  unaltered  sugar  of  the  same  strength. 
The  amount  of  sucrose  x,  and  of  raffinose  y  in  100  c.c.  of  the  5  per 


cent,  solution,  can  be  calculated  from  the  formulae,  a  =  40x  ^^>£C  + 


.  A  104-5  ,  ,A  19-84  ,n  53 

100  J  ’  1  95  100  J 


P.  H. 


Analysis  of  Maple  Products.  Albert  P.  Sy  {Chem.  Centr., 
1906,  ii,  714;  from  J.  Franklin  Inst.,  162,  71 — 72). — The  malonic 
acid  contained  in  these  products  is  best  estimated  by  precipitation 
with  normal  lead  acetate,  and  converting  the  washed  precipitato  into 
lead  sulphate  by  repeated  evaporation  with  nitric  and  sulphuric  acids. 

L.  de  K. 


Determination  of  the  “Lead  Number”  in  Maple  Syrup  and 
Maple  Sugar.  A.  L.  Winton  and  J.  Lehn  Kreider  {J.  Amer.  Chem. 
Soc.,  1906,  28,  1204 — 1209). — Maple  sugars  and  syrups  are  charac¬ 
terised  by  the  copious  precipitate  they  yield  with  basic  lead  acetate 
(Abstr.,  1905,  ii,  122).  The  authors  have  constructed  tables  showing 
the  amount  of  lead  precipitated  by  a  number  of  samples,  pure  and 
adulterated,  with  other  sugars  (“Lead  number”). 

The  “Lead  number  ”  is  determined  as  follows:  26-048  grams  of  the 
sample  (the  solution  may  then  serve  for  polariscopic  purposes)  are 
weighed  in  a  100  c.c.  flask,  25  c.c.  of  standard  basic  lead  acetate  are 
added,  and  the  whole  is  diluted  up  to  the  mark  and  well  shaken. 
After  waiting  for  an  hour,  10  c.c.  of  the  filtrate  are  diluted  to  50  c.c., 
a  slight  excess  of  dilute  sulphuric  acid  is  added  and  also  100  c.c.  of 
alcohol.  The  lead  sulphate  is  then  collected,  washed  with  alcohol, 
gently  ignited,  and  weighed.  Its  weight  x  0"6829  =  lead,  is  deducted 
from  the  amount  contained  in  2-5  c.c.  lead  solution,  and  the  difference 
is  the  “  Lead  number.” 

The  lead  in  the  standard  solution  is  also  estimated  as  sulphate. 

The  “Lead  number”  of  genuine  maple  sugars  varies  from  L83  to 
2-48;  maple  syrups  give  1-21  to  1*79.  L.  de  K. 

Inositol.  G.  Meillere  {J.  Pharm.  Chim.,  1906,  [vi],  24, 
241 — 246). — A  method  of  detecting  inositol  in  urine  is  described, 
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which  depends  essentially  on  the  formation  of  the  lead  compound  of 
inositol  by  the  addition  of  basic  lead  acetate  to  the  urine,  previously 
freed  from  chlorides  and  colouring  matter  by  successive  additions  of 
silver  and  lead  nitrates.  The  inositol  is  liberated  from  the  lead  com¬ 
pound  by  passing  hydrogen  sulphide  through  its  suspension  in  water. 
From  the  aqueous  solution,  after  suitable  concentration,  the  inositol 
is  obtained  by  precipitation  with  alcohol,  or,  if  necessary,  with  alcohol 
followed  by  ether.  If  the;  urine  contains  albumin,  this  is  coagulated 
by  boiling  before  adding  lead  nitrate,  and  if  sugars  such  as  dextrose 
are  present,  these  are  separated  from  the  crude  inositol,  isolated  as 
described  above,  by  dissolving  this  in  water  and  fractionating  with 
copper  acetate  solution,  the  copper  compound  of  inositol  being  obtained 
in  the  first  fractions  from  which  it  may  be  regenerated  by  means  of 
hydrogen  sulphide. 

The  author  identifies  inositol,  in  preparations  made  in  these  ways, 
by  means  of  the  characteristic  cinnabar-red  residue  obtained  when 
solution  of  mercuric  nitrate  in  dilute  nitric  acid  is  added  to  the  alcohol 
and  the  mixture  is  evaporated  to  dryness  at  110°  to  115°,  and  by  the 
initial  production  of  an  eosin-like  tint  and  the  ultimate  separation  of 
red  droplets  when  strontium  acetate  is  added  to  the  colourless  solution 
of  this  residue  in  slightly  diluted  acetic  acid  (it  is  insoluble  in  the 
anhydrous  acid),  and  the  solution  is  heated  on  the  water-bath. 

T.  A.  H. 

Estimation  of  Glycogen.  Eduard  Pfluger  (PJtiiger’s  Archiv , 
1906,  114,  231 — 247). — A  detailed  description  of  the  author’s 
method  is  given.  One  hundred  grams  of  the  freshly-minced  organ  of 
a  recently  killed  animal  are  boiled  for  at  least  three  hours  with  100  c.c. 
of  60  per  cent,  potassium  hydroxide.  After  cooling,  the  mixture  is 
diluted  to  400  c.c.  with  water,  and  800  c.c.  of  96  per  cent,  alcohol  are 
added  3  the  precipitate  is  allowed  to  settle,  and,  after  the  clear  liquid 
has  been  decanted  on  to  a  filter,  the  precipitate  is  washed  three  times 
in  succession  with  96  per  cent,  alcohol  (containing  1  c.c.  of  saturated 
sodium  chloride  solution  per  litre),  then  with  absolute  alcohol,  ether, 
and  once  more  with  absolute  alcohol.  The  portion  of  the  precipitate 
passing  on  to  the  filter  is  washed  back  again  into  the  vessel  containing 
the  bulk  of  the  precipitate  and  the  whole  dissolved  in  hot  water.  The 
turbid  solution  is  made  up  to  a  known  volume,  filtered,  and  the  filtrate 
examined  in  the  polarimeter.  The  specific  rotation  of  glycogen  is 
[a]u  =  1 96'57°.  Results  of  experiments  are  recorded  showing  that  the 
rotation  is  strictly  proportional  to  the  concentration  of  the  solution, 
and  that  the  results  agree  with  those  obtained  by  inversion  and  titra¬ 
tion  with  Fehling’s  solution.  W.  P.  S. 

Estimation  of  Formic  Acid  by  Potassium  Permanganate. 
Joseph  Klein  (Her.,  1906,  39,  2640 — 2641). — A  claim  for  priority 
(compare  Grossmann  and  Aufrecht,  this  vol.,  ii,  634).  A.  McK. 

Estimation  of  Volatile  Acidity  in  Wines.  Saunier  (Ann.  Chim. 
anal.,  1906,  11,  326 — 329). — A  criticism  of  Hubert’s  process  (this  vol., 
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ii,  635).  The  volatile  acids  should  be  titrated  in  the  distillate  and 
not  be  obtained  by  difference.  L.  de  K. 

Detection  of  Acetoacetic  Acid  in  Urine.  Ludwig  Lindemann 
( Chetn .  Centr.,  1906,  ii,  717;  from  Munch  med.  Woch.,  53, 
1019—1020). — The  modified  Riegler  iodine  test  for  acetoacetic  acid  is 
not  interfered  with  by  uric  acid.  Salicylic  acid  and  aspirin  do  not 
give  the  reaction,  antipyrin  only  when  present  in  large  quantity,  and 
in  that  case  a  brown  precipitate  is  obtained  which  dissolves  gradually 
on  shaking.  Addition  of  sulphuric  or  hydrochloric  acid  liberates  the 
iodine  from  the  acetoacetic  acid,  but  not  from  the  uric  acid  or  antipyrin 
compound.  The  pungent  odour  given  off  when  heating  urine  contain¬ 
ing  acetoacetic  acid  with  iodine  is  not  a  characteristic  test  for  this  acid. 

L.  DE  K. 

Detection  of  Glyoxylic  Acid.  Ernst  Sciiloss  ( Beitr .  chem. 
Physiol.  Path.,  1906,  8,  445 — 455). — See  this  vol.,  ii,  785. 

Separation  of  d-  and  t-Tartaric  and  Racemic  Acids.  Ciir. 
Winther  ( Zeit .  physikal.  Chem.,  1906,  56,  465 — 511). — See  this  vol., 
ii,  736. 

Detection  of  Citrates  and  Tartrates  [and  Malates].  James 
F.  Tocher  ( Pharm .  J.,  1906,  [4]  23,  87). — If  to  a  solution  of  tartaric 
acid  is  added  some  cobalt  nitrate  solution  followed  by  an  excess  of 
sodium  hydroxide,  the  red  colour  disappears,  but  on  boiling,  the  liquid 
becomes  dark  blue,  which  again  vanishes  on  cooling.  Citric  acid  and 
also  malic  acid  give  a  dark  blue  solution,  but  these  may  be  distinguished 
by  the  difference  in  their  behaviour  towards  calcium  chloride,  and 
malic  acid  may  be  recognised  further  by  the  fruity  odour  when  heated 
with  dilute  sulphuric  acid  and  potassium  dichromate.  The  above 
cobalt  reaction  is  not  given  by  the  other  ordinary  organic  and 
inorganic  acids.  L.  de  K. 

Modification  of  Foerster’s  Fat  Extraction  Apparatus.  Ernst 
Pescheck  [Zeit.  angevo.  Chem.  1906,  19,  1513). — An  ingenious  device 
for  fitting  up  the  apparatus  either  as  a  Foerster  or  as  a  Soxhlet 
apparatus. 

The  latter  differs  from  the  original  in  so  far  that  the  siphon  is 
placed  inside  the  apparatus. 

For  details  the  illustration  in  the  original  should  be  consulted. 

L.  de  K. 

The  Method  of  Analysis  of  Milk  used  in  the  Government 
Laboratory  for  Samples  referred  under  the  Sale  of  Food  and 
Drugs  Acts.  H.  Droop  Richmond  and  E,  H.  Miller  [Analyst, 
1906,  31,  317 — 333.  Compare  Thorpe,  Trans.,  1905,  87,  206). — 
From  the  results  of  their  investigation  of  this  method,  the  authors 
draw  the  conclusions  :  (1)  that  the  maceration  method  for  fresh  milks 
gives  results  which  are  slightly  too  high  for  the  solids-not-fat,  and 
about  to  the  same  extent  that  the  Society  of  Public  Analysts’  method 


814 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


is  too  low  ;  (2)  that  by  the  method  used  in  the  Government  Laboratory, 
a  trustworthy  estimation  of  the  composition  of  the  original  milk  can 
be  made,  the  results,  except  in  cases  of  high  butyric  fermentation  and 
other  abnormal  decompositions,  being  not  more  than  02  per  cent,  from 
the  truth  ;  (3)  that  the  method  for  the  estimation  of  volatile  acids  is 
not  a  good  one,  and  requires  modification  if  any  appreciable  quantity 
of  these  acids  be  present ;  (4)  that  certain  small  additional  corrections 
may  be  made  with  advantage.  These  corrections  are  three  in  number  ; 
the  first  is  for  the  lactic  acid  produced  ;  the  second  is  for  the  aldehyde 
taken  up  from  the  ether  used,  as  condensation  of  aldehyde  is  shown  to 
take  place.  The  third  correction  is  applied  in  cases  where  the 
“aldehyde  number”  of  the  evaporated  milk  is  higher  than  20,  a  sub¬ 
traction  being  made  from  the  solids-not-fat  for  the  weight  of  water 
taken  up  on  hydrolysis  ;  each  degree  of  the  aldehyde  number  above 
20  represents  a  gain  of  0'0018  per  cent,  of  water.  As,  however,  at 
least  two  forms  of  decomposition  (a  proteolytic  and  a  butyric-propionic 
fermentation)  were  found  in  the  examination  of  nineteen  samples  of 
milk,  these  changes  requiring  special  corrections,  the  authors  consider 
that  many  more  experiments  must  be  made  before  the  analysis  of 
sour  milk  can  be  regarded  as  being  on  a  satisfactory  basis. 

W.  P.  S. 

Direct  Estimation  of  Water  in  Butter  and  other  Fats. 
Camille  Aschman  and  J.  P.  Arend  ( Chem .  Zeit .,  1906,  30,  953). — 
The  process  which  was  devised  by  Sjollema  is  conducted  by  the  authors 
as  follows :  Twenty  to  twenty-five  grams  of  butter  are  introduced  into 
a  300  c.c.  distilling  flask  together  with  75  c.c.  of  xylene.  The  flask  is 
connected  with  a  vertical  condenser,  and  the  distillate  is  collected  in 
a  graduated  burette  to  the  top  of  which  a  funnel  is  attached.  After 
filling  the  burette  with  mercury  up  to  the  funnel,  the  distillation  is 
started,  at  first  rather  slowly,  towards  the  end  more  briskly.  After 
distilling  for  about  twenty-five  minutes,  the  mercury  is  allowed  to  run 
from  the  burette,  and  as  soon  as  the  xylene  in  the  funnel  has  become 
quite  clear,  the  water  is  collected  and  measured.  The  results  are 
accurate  within  04  per  cent.  L.  de  K. 

Java  Olive  Oil.  Konrad  Wedemeyer  (Zeit.  Nahr.  Genussm.,  1906, 
12,  210 — 212). — The  Java  olive  is  the  seed  of  one  of  the  Sterculiacece ; 
it  consists  of  a  white  kernel,  a  hard,  brown  shell  and  an  outer,  parch¬ 
ment-like  husk,  and  is  entirely  different  from  the  southern  European 
olive.  The  oil  expressed  from  the  whole  seed  (kernel,  shell  and  husk) 
is  similar  in  appearance  to  ordinary  olive  oil,  has  a  slightly  rancid 
smell  and  a  pleasant  taste ;  the  yield  of  oil  is  30’3  per  cent.  Its 
physical  and  chemical  constants  are  :  sp.  gr.  0'9260  at  15°;  nD  P4654 
at  40°;  iodine  number,  76 *6  ;  saponification  number,  187‘9  ;  Reichert- 
Meissl  number,  0'8  ;  acetyl  number,  23’5  :  unsaponifiable  matters,  047 
per  cent.  The  insoluble  fatty  acids,  which  amount  to  95-6  per  cent., 
on  being  dried  at  a  moderate  temperature,  are  converted  into  a  gum¬ 
like  mass.  The  oil  itself,  when  heated  to  a  temperature  of  240 — 245°, 
is  also  converted  into  an  elastic,  gum-like  mass  which  is  insoluble  in  all 
the  usual  solvents  and  does  not  harden  by  contact  with  air.  Unless 
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precautions  be  taken  to  keep  the  temperature  below  250°  by  means  of 
cooling,  sufficient  heat  is  developed  during  the  change  to  carbonise  the 
whole  mass.  W.  P.  S. 


Owala  Oil.  Konrad  Wedemeyer  ( Chem .  Rev.  Fett.  Harz.  Hid,., 
1906,  13,  210 — 211). — This  oil  is  obtained  from  the  seeds  of  Penta- 
clethra  macrophylla,  a  tree  growing  on  the  West  Coast  of  Africa.  The 
seeds  vary  in  weight  from  8  to  20  grams,  and  consist  of  about  20  per 
cent,  of  shell  and  80  per  cent,  of  kernel.  The  whole  seeds  yield  30 ‘40 
per  cent,  of  oil,  whilst  the  kernels  alone  contain  41 '6  per  cent,  of  oil ; 
the  residue  left,  after  extracting  the  oil,  contains  48*25  per  cent,  of 
proteid  matter.  The  oil  is  pale  yellow  in  colour,  has  a  pleasant  taste, 
the  after-taste  being  slightly  bitter,  and  an  aromatic  smell.  After 
being  refined,  the  oil  could  probably  be  classed  as  an  edible  oil.  The 
following  physical  and  chemical  constants  were  obtained  on  the 
examination  of  the  oil:  Sp.  gr.,  0*9119  at  25°;  Reiehert-Meissl 
number,  0*6  ;  saponification  number,  186*0  ;  iodine  number,  99*3  ; 
refractometer  number,  59*2  at  40°  \  acetyl  number,  37*1  ;  unsaponifiable 
matter,  0*54  per  cent. ;  melting  point  of  the  fatty  acids,  53*9°. 

W.  P.  S. 


Composition  and  Valuation  of  Oils  Used  for  Gas-making 
Purposes.  Raymond  Ross  and  John  P.  Leather  {Analyst,  1906,  31, 
284 — 296). — The  following  methods  were  used  for  the  valuation  of  an 
oil.  For  the  purpose  of  gasifying  the  oil,  a  retort,  9  inches  long,  51- 
inches  wide,  and  4£  inches  high,  was  heated  in  a  muffle  furnace  to  the 
required  temperature,  the  gas-supply  was  then  turned  off,  and  15  c.c.  of 
the  oil  run  into  the  retort  during  an  interval  of  three  minutes.  The 
gas  produced,  after  passing  through  a  tar-bottle,  was  collected  in  a 
gas-holder,  measured  and  analysed.  The  amount  of  hydrocarbons 
absorbed  by  fuming  sulphuric  acid  was  then  ascertained  ;  the  number 
of  c.c.  of  gas  at  N.T.P.  per  c.c.  of  oil  (at  15°),  multiplied  by  the  per¬ 
centage  of  hydrocarbons,  gives  a  figure  which  the  authors  term  the 
“  valuation  figure.”  A  distillation  test  was  also  made  on  250  c.c.  of 
the  oil,  and  the  fractions  separated  at  intervals  of  20°.  The  quantity 
of  each  fraction  was  measured,  and  its  sp.  gr.  and  refractive  index 
determined.  The  specific  refraction  was  then  calculated.  The  results 
of  the  examination  of  a  considerable  number  of  oils  are  given  together 
with  a  comparison  between  the  results  obtained  in  the  laboratory  and 
those  found  by  practical  working  on  a  large  scale.  It  is  seen  that 
the  method  gives  approximately  correct  results.  From  an  investiga¬ 
tion  of  the  constituents  of  certain  of  the  oils,  the  following  general 
conclusions  are  arrived  at :  (1)  the  open  chain  compounds  have 
the  best  value  for  gas-making  purposes ;  (2)  the  presence  of  double 
bonds  in  the  chain  slightly  decreases  the  value  ■  (3)  the  presence  of 
one  or  more  rings  decreases  the  value  considerably  ;  (4)  the  more  fully 
hydrogenated  the  ring,  the  better  its  value,  as  compared  with  other 
ring  compounds  \  (5)  benzene  rings  have  practically  no  value  for 
“cracking”  purposes.  W.  P.  S. 
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Estimation  of  Formaldehyde.  Franz  Russ  and  B.  Larsen 
( Chem .  Centr.,  1906,  ii,  363;  from  Mitt.  Technol.  Gewerb.-Mus.  Wien, 
[2],  10,  85 — 98). — A  criticism  of  the  methods  at  present  in  use  for 
testing  commercial  formaldehyde.  The  same  results  are  obtained  by 
the  ammonia  and  iodometric  processes  when  the  concentration  was 
over  0'8  per  cent.,  but  when  below  this,  the  iodometric  process  gives 
somewhat  higher  results,  particularly  if  methyl  alcohol  or  acetone  is 
present  as  an  impurity.  With  care,  the  sulphite  method  (Abstr., 
1904,  ii,  768)  also  gives  good  results.  L.  de  K. 

Examination  of  Parts  of  Dead  Bodies  for  Chloral  Hydrate. 

H.  Wefers  Bettink  and  W.  P.  H.  van  den  Driessen  Mareeuw 
{Chem.  Centr.,  1906, i,  1906 — 1907;  homPharm.  WeeJcblad,  43,  487 — 494). 
— The  steam  distillate  of  the  material  gave  the  isonitrile  reaction,  and, 
when  heated  at  50°  with  sodium  hydroxide  and  resorcinol,  gave  a  red 
coloration ;  both  of  these  are  reactions  of  chloral  hydrate  or 
chloroform.  After  rendering  the  material  alkaline,  the  steam  distillate 
gave  a  more  intense  isonitrile  reaction  than  that  obtained  after 
distillation  of  tho  acidified  matter,  so  that  the  substance  present  was 
probably  chloral  hydrate.  The  latter  was  isolated  by  shaking  with 
70  per  cent,  alcohol,  filtering,  evaporating  the  alcohol  in  a  vacuum, 
filtering  again,  rendering  faintly  alkaline  with  ammonia;  and  shaking 
with  ether,  which  gave  a  crystalline  residue  of  chloral  hydrate. 

The  methods  given  by  Kippenbei’ger  (Abstr.,  1900,  ii,  581)  and  by 
Arganchelsky  for  the  estimation  of  chloral  give  divergent  values. 
The  author  proposes  the  following  method  :  a  weighed  quantity  of 
the  finely-divided  material  is  heated  for  an  hour  at  50 — 60°  with 
twice  its  volume  of  70  per  cent,  alcohol,  and  is  pressed  in  the  cold 
and  twice  treated  in  the  same  way  with  50  per  cent,  alcohol.  When 
quite  cold,  the  whole  of  the  liquid  is  filtered,  acidified  with  nitric  acid, 
and  just  sufficient  silver  nitrate  solution  added  to  precipitate  the 
chlorides.  Any  excess  of  silver  nitrate  is  removed  by  shaking  with 
magnesium  oxide,  and  the  precipitate  formed  washed  with  60  per  cent, 
alcohol.  The  alcoholic  liquids  are  now  boiled  for  five  hours  with 
potassium  hydroxide  free  from  chlorine  and,  on  cooling,  the  chloride 
set  free  from  the  chloral  estimated  by  acidifying  with  nitric  acid  and 
precipitating  with  silver  nitrate.  T.  H.  P. 

Detection  of  Small  Quantities  of  Leucine.  Fritz  Lippicii 
(Ber.,  1906,  39,  2953— 2956).— See  this  vol.,  i,  813. 

New  Urometer  ;  Modification  of  the  Hypobromite  Method. 
William  M.  Dehn  {Zeit.  anal.  Chem.,  1906,  45,  604 — 613). — A 
modified  urometer  is  described  which  allows  the  careful  measurement 
of  1  or  2  c.c.  of  urine,  and  its  slow  or  rapid  introduction  into  the 
midst  of  a  column  of  hypobromite  solution,  and  further  enables  some 
more  of  this  reagent  to  be  added  after  the  nitrogen  ceases  to  be 
evolved.  After  measuring  the  gas  within  ten  minutes,  a  check 
experiment  is  made,  using  a  standard  solution  of  urea  of  such  a 
strength  that  the  volume  of  gas  evolved  shall  not  differ  greatly  from 
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that  obtained  from  the  urine.  The  urea  is  then  found  by  a  simple 
calculation. 

In  this  process  all  errors  due  to  the  incomplete  liberation  of 
nitrogen  from  urea  and  conditions  of  measurement  are  eliminated. 
If  the  reading  is  taken  after  about  five  minutes,  the  minor  nitro¬ 
genous  constituents  have  not  yet  liberated  their  nitrogen,  so  no  error 
can  accrue  from  that  source.  L.  de  K. 

Alkaloid  Reactions.  Berberine.  C.  Reichard  ( Chem .  Centr ., 
1906,  ii,  364;  from  Pharm.  Centr. -Halle,  47,  473 — 478). — Berberine 
hydrochloride  dissolves  in  stannous  chloride  with  a  yellow  colour 
which  is  not  affected  by  heating  ;  if  bismuth  chloride  is  used  instead, 
a  brownish-black  colour  is  noticed  on  heating.  On  heating  with 
sulphuric  acid,  the  hydrochloride  turns  dark  gieen,  whilst  the  nitrate 
turns  dark  brown.  A  mixture  of  the  hydrochloride  and  mercurous 
nitrate  is  turned  black  by  sulphuric  acid,  and  then  becomes  yellowish- 
red  on  prolonged  exposure  to  the  air.  The  hydrochloride  when  heated 
with  a  drop  of  a  strong  solution  of  potassium  thiocyanate  becomes  green. 
A  mixture  of  the  hydrochloride  and  ammonium  persulphate  turns  black 
with  sulphuric  acid.  A  mixture  of  the  hydrochloride  with  potassium 
iodate  turns  a  graphite  colour  on  adding  a  drop  of  hydrochloric  acid  ; 
this,  on  adding  potassium  hydroxide,  changes  to  yellow.  Ammonium 
metavanadate  and  a  drop  of  hydrochloric  acid  give  a  brown  deposit 
changing  to  dark  grey.  If  a  little  berberine  hydrochloride  is  placed 
in  a  solution  of  a-naphthol  in  40  per  cent,  potassium  hydroxide, 
it  turns  dark  reddish-brown,  whilst  the  liquid  is  not  affected.  A 
mixture  of  the  hydrochloride  and  a-nitroso-/3-naphthol  turns  dark 
green  when  moistened  with  potassium  hydroxide  ;  the  mass  dissolves 
with  a  blackish-green  colour  in  sulphuric  acid.  A  mixture  of  the 
hydrochloride  and  picric  acid  turns  dark  green  on  adding  a  drop 
of  sulphuric  acid,  and  then  turns  almost  black  on  heating.  A  few 
more  tests  of  less  importance  are  enumerated.  L.  de  K. 

Two  New  Reactions  of  Cocaine.  C.  Reichard  (Chem.  Centr. 
1906,  ii,  634  ;  from  Pharm.  Zeit.,  51,  591 — 592.  Compare  Abstr., 
1904,  ii,  374). — If  a  pinch  of  a-naphthol  is  dissolved  in  a  few  drops 
of  40  per  cent,  potassium  hydroxide,  and  a  few  crystals  of  cocaine 
hydrochloride  are  placed  in  the  centre  of  the  liquid,  a  dark  blue 
coloration  is  formed,  which  is  not  affected  by  hydrochloric  acid  or 
ammonia.  For  forensic  purposes,  it  is  advisable  to  absorb  the  blue 
liquid  in  a  strip  of  filter  paper  and  then  let  it  dry  in  the  air.  If  a 
square  piece  of  filter  paper,  previously  dipped  in  tincture  of  Brazil¬ 
wood,  is  moistened  with  water  on  a  glass  plate  and  then  sprinkled 
over  with  a  few  crystals  of  cocaine  hydrochloride,  the  brownish-yellow 
paper  shows  carmine-red  spots ;  this  test,  however,  is  not  characteristic 
for  cocaine,  as  it  is  also  given  by  other  alkaloids.  L.  de  K. 

Colorimetric  Estimation  of  Small  Quantities  of  Morphine. 
Carl  Mai  and  C.  Rath  (Arch.  Pharm.,  1906,  244,  300 — 301). — A 
suitable  quantity  of  this  solution  is  evaporated  in  a  small  hemispherical 
glass  dish  on  the  water-bath ;  the  residue  is  stirred  with  1  c.c.  of 
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Marquis’  reagent  (two  drops  of  40  per  cent,  formaldehyde  solution  mixed 
with  3  c.c.  of  sulphuric  acid) ;  and  the  violet  liquid  is  transferred  to  a 
tube  about  1  cm.  in  bore,  the  basin  being  rinsed  into  the  tube  with  4 
c.c.  of  sulphuric  acid.  The  amount  of  morphine  present  is  estimated 
colorimetrically  by  comparison  with  a  liquid  obtained  in  precisely  the 
same  way  from  a  solution  containing  a  known  quantity  of  morphine. 
Amounts  of  morphine  as  small  as  000003  gram  can  be  estimated  in 
this  way.  C.  F.  B. 

Alkaloid  Reactions.  Quinoidine.  C.  Reichard  ( Chern .  Cenlr., 
1906,  ii,  364 — 365  ;  from  Pharm.  Zeit.,  51,  532 — 533). — Copper  sul¬ 
phate  solution,  added  to  quinoidine  and  evaporated,  yields  a  dark  green 
residue  which  turns  pale  green  on  adding  solutions  of  methylamine 
hydrochloride :  when  again  dried,  and  then  moistened  with  aqueous 
potassium  hydroxide,  a  dark  blue  colour  is  obtained.  If  to  a  particle 
of  quinoidine  is  added  a  crystal  of  mercurous  nitrate  and  a  drop  of 
water,  a  dirty,  yellowish-green  solution  is  obtained  on  warming,  which 
forms  on  drying  a  similar  varnish  which  dissolves  in  a  drop  of  acetic 
acid  with  a  dirty,  yellow  colour.  Quinoidine  is  soluble  on  heating  in 
formalin  with  a  pale  or  dark  green  colour.  If  a  mixture  of  quinoidine  and 
picric  acid  is  evaporated  with  a  drop  of  40  per  cent,  potassium  hydroxide, 
and  then  moistened  with  a  drop  of  strong  aqueous  potassium  thio¬ 
cyanate,  a  beautiful  reddish-brown  colour  is  formed.  An  aqueous  solu¬ 
tion  of  hydroxylamine  hydrochloride  dissolves  quinoidine  almost  com¬ 
pletely  on  warming,  and  leaves  on  evaporation  a  pale  green  residue. 

L.  de  K. 

Glucoside  Reactions.  Arbutin.  C.  Reichard  (Chern.  Cenlr., 
1906,  ii,  634 — 635  ;  from  Pharm.  Cenlr. -Halle,  47,  555 — 560). — A  mix¬ 
ture  of  arbutin  and  mercurous  nitrate  gradually  turns  black  when 
moistened  with  sulphuric  acid.  When  heated  with  an  acid  solution  of 
stannous  chloride,  arbutin  turns  first  yellowish-green  and  then  almost 
black.  If  to  a  solution  of  vanillin  in  sulphuric  acid  is  added  a  little 
arbutin,  the  yellow  solution  turns  brownish-red.  A  mixture  of  arbutin 
and  ammonium  molybdate  is  not  affected  by  water  or  alkalis,  but  turns 
blue  instantly  on  adding  sulphuric  acid,  as  also,  but  more  slowly,  with 
hydrochloric  acid.  A  mixture  of  arbutin  and  a-naphthol  turns  dark 
blue  on  heating  with  a  drop  of  hydrochloric  acid.  A  mixture  of 
arbutin  and  potassium  iodate  turns  dark  brown  on  adding  water. 
When  hydrochloric  acid  is  added  to  arbutin  mixed  with  potassium 
ferrocyanate,  a  dark  blue  liquid  is  obtained.  A  mixture  of  arbutin 
and  cobalt  nitrate  solution  turns  dark  brown  when  heated.  A  mixture 
of  arbutin  and  potassium  thiocyanate  becomes  yellow  when  moistened 
with  sulphuric  acid,  and  on  heating  gently,  a  characteristic  odour  is 
developed.  A  few  more  tests  of  less  importance  are  given.  L.  de  K. 

Estimation  of  Indigotin  in  Commercial  Indigo  and  in 
Indigo-yielding  Plants.  Cyril  Bergtheil  and  Richard  Y.  Briggs 
(,/.  Soc.  Chem.  Ind.,  1906,  25,  729 — 735). — The  results  of  the  investiga¬ 
tion  carried  out  by  the  authors  show  that  fairly  concordant  figures 
may  be  obtained  with  all  the  usual  methods  employed,  depending  on 
the  oxidation  or  reduction  of  sulphonated  indigos,  except  that  in 
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which  barium  chloride  is  used  as  a  precipitant.  The  permanganate 
methods  are  more  rapid  in  execution  than  the  reduction  or  gravimetric 
methods,  and  no  increase  in  the  sharpness  of  the  end  point  of  the  titra¬ 
tion  was  noticed  when  applying  Grossmann’s  modification  of  the 
permanganate  process.  Purification  with  calcium  carbonate  is  essential 
to  reduction  methods,  and  one  of  the  latter  should  be  used  in  estimating 
indigotin  in  indigos  containing  indirubin,  this  constituent  being  then 
estimated  separately  by  a  special  method  and  deducted.  For  all  other 
indigos  the  following  process  gives  the  most  trustworthy  results  : 
0-5  gram  of  the  finely-powdered  indigo  is  placed  in  a  small  stoppered 
bottle,  mixed  with  a  few  Bohemian  garnets,  20  c.c.  of  concentrated 
sulphuric  acid  are  added,  and  the  bottle  and  its  contents,  the  stopper 
being  removed,  heated  in  a  boiling  water-bath.  The  stopper  is  then 
replaced  in  the  bottle,  which  is  shaken  periodically  for  fifteen  minutes. 
After  cooling,  the  contents  of  the  bottle  are  transferred  to  a  500  c.c. 
flask,  in  which  10  c.c.  of  20  per  cent,  barium  chloride  solution  and 
sufficient  sulphuric  acid  to  precipitate  all  the  barium  have  been  placed 
previously,  the  mixture  is  made  up  to  volume  with  water,  and  allowed 
to  settle.  A  known  volume  of  the  clear  supernatant  liquid  is  now 
titrated  with  JV/50  permanganate  solution,  and  the  result  calculated  on 
the  assumption  that  1  c.c.  of  the  permanganate  solution  is  equivalent 
to  0-0015  gram  of  indigotin. 

The  “  persulphuric  acid  method  ”  (Trans.,  1904,  85,  877)  for  deter¬ 
mining  the  amount  of  indigotin  obtainable  from  an  extract  of  indigo 
plant  is  shown  to  be  trustworthy.  W.  P.  S. 

Analysis  of  Indigo.  W.  Popplewell  Bloxam  (J.  S'oc.  Chem. 
Ind.,  1906,  25,  735—744.  Compare  Trans.,  1905,  87,  974).— The 
following  conditions  are  given  under  which  indigotin  may  be  separated 
quantitatively  as  potassium  indigotintetrasulphonate,  by  means  of 
potassium  acetate,  from  solutions  of  the  sulphonates  of  either  pure 
indigotin  or  of  crude  indigo.  In  the  case  of  pure  indigotin,  1  gram  of 
the  sample,  dried  previously  at  110°,  is  heated  in  a  water-oven  for 
half  an  hour  with  2  or  3  grams  of  clean  sand  and  5  c.c.  of  fuming 
sulphuric  acid  (20  per  cent.  SOg).  After  cooling,  the  mixture  is  diluted 
to  500  c.c.  with  water;  100  c.c.  of  this  solution  are  placed  in  a 
capacious  conical  beaker  and  100  c.c.  of  a  45  per  cent,  potassium  acetate 
solution  are  run  in  ;  the  contents  of  the  beaker  are  next  heated  until 
complete  solution  of  the  precipitate  has  taken  place,  and  then  cooled  by 
placing  the  beaker  in  a  mixture  of  ice  and  water  for  one  hour.  The 
tetrasulphooate  separates  as  a  fine-grained,  crystalline  precipitate,  and 
this  is  collected  on  a  filter  moistened  with  a  solution  prepared  by 
adding  5  c.c.  of  glacial  acetic  acid  to  200  c.c.  of  45  per  cent,  potassium 
acetate  solution,  and  diluting  the  mixture  with  400  c.c.  of  water.  The 
precipitate  is  then  dissolved  off  the  filter  with  hot  water,  the  solution 
made  up  to  200  c.c.  with  water,  and  portions  of  it  titrated  with 
potassium  permanganate  or  titanium  trichloride  solutions.  If  the 
former  solution  is  used,  20  c.c.  of  the  tetrasulphonate  solution  are 
diluted  with  80  c.c.  of  water,  0’5  c.c.  of  sulphuric  acid  is  added,  and  a 
OT  per  cent,  potassium  permanganate  solution  run  in  until  the  addition 
of  a  drop  no  longer  produces  a  cloud  in  the  pure  yellow  liquid.  Pure 
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indigo  tin  would  require  in  these  circumstances  9‘0  c.c.  of  perman¬ 
ganate,  and  percentages  are  calculated  from  this  standard.  When  the 
titration  is  performed  with  titanium  trichloride  solution,  25  c.c.  of  the 
tetrasulphonate  solution  are  treated  with  1*5  c.c.  of  a  20  per  cent, 
disodium  tartrate  solution,  and  the  mixture  titrated  at  a  boiling  tem¬ 
perature  in  an  atmosphere  of  carbon  dioxide. 

The  process  described  above  may  be  applied  to  crude  indigo,  but 
with  one  or  two  modifications.  Fuming  sulphuric  acid  containing 
25 — 26  per  cent,  of  S03  must  be  used  for  the  sulphonation,  the  pre¬ 
cipitate  of  the  tetrasulphonate  is  washed  on  the  filter  with  the  acidified 
potassium  acetate  solution  until  the  brown  colour  of  the  washings 
changes  to  faint  blue,  and  the  filtrate  is  passed  through  a  second  filter 
to  collect  any  precipitate  which  may  have  escaped  the  first  filtration. 

W.  P.  S. 

Analysis  of  Indigo.  Christopher  Rawson  (J.  Soc.  Dyers 
Colourists,  1906,  22,  306 — 307). — The  author  criticises  Bloxam’s  state¬ 
ment  that  the  permanganate  method  is  untrustworthy  (compare  Trans., 
1904, 85,  870  j  1905,  87,  975,  and  J.  Soc.  Chem.  Ind.,  25,  735),  and  con¬ 
siders  that  the  erroneous  results  obtained  by  Bloxam  were  due  to  his  not 
having  followed  the  exact  conditions  of  the  process.  W.  P.  S. 

Estimation  of  Digestible  Proteids  in  Foods.  Albert  Stutzer 
( J .  Landw.,  1906,  54,  235 — 256). — In  separating  the  proteids,  the 
substance  (1  gram)  is  heated  with  100  c.c.  of  water,  treated  first  with 
20  c.c.  of  10  per  cent,  copper  sulphate  solution,  and  after  some  time 
with  20  c.c.  of  2-5  per  cent,  sodium  hydroxide  solution.  It  is  subse¬ 
quently  filtered  and  washed,  and  the  nitrogen  estimated  in  the  usual 
manner. 

The  digestible  proteids  are  determined  by  digesting  the  substance 
(2  grams)  with  500  c.c.  of  gastric  juice  (prepared  as  described  in 
former  papers)  for  forty-eight  hours  at  blood  temperature,  the  acidity 
of  the  liquid  being  gradually  raised  to  1  per  cent,  hydrochloric  acid. 

N.  H.  J.  M. 

Further  Simplification  of  the  Method  of  Estimating  the 
Pepsin-soluble  Nitrogen  of  Foods.  Albert  Stutzer,  H.  Wang- 
nick,  and  W.  Rothe  ( J .  Landw.,  1906,  54,  265 — 272). — It  is  prefer¬ 
able  to  employ  gastric  juice  twice  as  concentrated  as  that  used 
hitherto.  The  method  of  preparation  is  as  follows  :  the  inner  mucous 
membranes  of  at  least  six  fresh  pigs’  stomachs  are  cut  up  and,  after 
being  frequently  shaken  with  0’2  per  cent,  hydrochloric  acid  (2 ’5 
litres  per  stomach),  kept  in  a  cool  place  for  twenty-four  hours.  It  is 
then  filtered  successively  through  flannel  and  filter-paper.  Chloro¬ 
form  is  added  until  a  portion  remains  undissolved.  N.  H.  J.  M. 
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Wave-length  Tables  of  the  Spectra  of  the  Elements 
and  Compounds.  Sir  Henry  E.  Roscoe,  W.  Marshall  Watts, 
Sir  Norman  Lockyer,  Sir  James  Dewar,  George  D.  Liveing,  Arthur 
Schuster,  W.  Noel  Hartley,  Wolcott  Gibbs,  Sir  William  de 
W.  Abney,  and  Walter  E.  Adeney  {Brit.  Assoc.  Rep.,  1905,  105). — 
Wave-length  tables  of  the  spectrum  of  neon  and  of  the  two  spectra  of 
krypton  and  xenon  obtained  respectively  with  and  without  Leyden  jar 
and  spark  gap.  G.  T.  M. 

The  Spectra  of  Arsenic  and  the  Spectrum  of  Antimony 
in  a  Geissler  Tube.  Joseph  Herpertz  ( Chem .  Centr.,  1906,  ii, 
1105  ;  from  Zeit.  wiss.  Photogr.  Photophys.  Photochem.,  1906,  4, 
185 — 197). — The  spectra  of  arsenic  produced  by  means  of  the  electric 
arc  and  by  sparks  have  been  measured  and  recorded  in  tabular  form. 
To  obtain  the  spectrum  of  antimony,  the  trioxide  was  heated  in  a  hard 
glass  tube  by  means  of  two  Bunsen  burners.  P.  H. 

Band  Spectrum  of  Boron.  Georg  Kuhne  (Chem.  Centr.,  1906, 
ii,  1105;  from  Zeit.  wiss.  Photogr.  Photophys.  Photochem.,  1906,  4, 
173 — 184). — By  means  of  a  Rowland  concave  grating  of  radius  of 
curvature  6-6  m.,  the  author  has  photographed  the  spectrum  produced 
by  passing  sparks  between  carbon  poles  covered  with  a  layer  of  boric 
acid  by  dipping  them  into  the  fused  substance.  The  wave-lengths 
have  been  tabulated.  P.  H. 

Spectrum  of  a  New  Gas  contained  in  the  Atmosphere. 

Rudolf  Schmidt  {Chem.  Centr.,  1906,  ii,  849 — 850;  from  Ber.  JJeut. 
physikal.  Ges.,  1906,  4,  277 — 282). — By  fractionally  distilling  liquid  air 
and  condensing  the  distillates  in  wood  charcoal,  cooled  by  means  of  liquid 
air,  a  fraction  giving  an  abnormal  ultra-violet  spectrum  was  obtained. 
The  lines  described  by  Baly  as  common  to  krypton  and  xenon  did  not 
appear  intensified  or  singly,  although  the  majority  of  the  xenon  lines, 
with  the  exception  of  the  brightest  ones,  could  be  identified.  On  the 
other  hand,  the  brightest  lines  in  this  spectrum  were  those  which  were 
faintest  in  Baly’s  spectrum ;  as,  moreover,  some  entirely  new  lines 
were  observed,  the  conclusion  is  drawn  that  this  is  a  new  gas  of  high 
atomic  weight  and  that  xenon  is  a  mixture.  P.  H. 

Fluorescence  and  Magnetic  Rotation  Spectra  of  Sodium 
Vapour  and  their  Analysis.  Robert  W.  Wood  {Phil.  Mag., 
1906,  [vi],  12,  499 — 524). — The  absorption  spectrum  of  sodium  vapour 
was  investigated  in  the  portion  between  wave-lengths  4600  and  5700, 
and  was  photographed  with  a  12 -foot  concave  grating.  The  part 
specified  consists  of  about  1500  lines  and  is  profoundly  modified  by 
the  presence  of  inert  gases.  Few  of  the  lines  have  any  relation  with 
the  fluorescent  and  magnetic  rotation  spectra,  but  it  is  noteworthy 

VOL.  XC.  ii.  56 


822 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


that  those  concerned,  however,  are  those  which  are  affected  by  an  inert 
gas.  The  magnetic  rotation  spectrum  was  photographed  by  aid  of  the 
grating,  and  also  by  a  wide  dispersion  3-prism  spectrograph.  About 
60  lines  were  obtained  with  very  varying  intensity.  The  fluorescent 
spectrum  for  white  light  excitation  is  also  a  bright  line  spectrum,  the 
lines  coinciding  with  those  of  the  magnetic  spectrum,  but  being 
generally  broader.  For  the  analysis  of  these  spectra,  the  fluorescent 
spectra  for  monochromatic  excitation  were  examined.  That  obtained 
by  excitation  by  the  cadmium  line  4800  was  found  to  consist  of  a 
series  of  16  lines  spaced  at  regular  wave-length  differences  (approx. 
38),  but  with  three  of  these  lines  missing.  One  of  the  lines  coincides 
with  the  silver  line  5207,  and  excitation  by  this  line  gave  the  series 
complete.  The  green  cadmium  line  5086  gave  eleven  pairs  of  lines 
regularly  spaced,  one  series  of  which  coincides  with  the  magnetic 
spectrum — the  difference  as  before  is  about  38.  For  the  second  series 
the  author  is  unable  to  account,  and  it  is  the  only  case  recorded  of  a 
spectrum  of  doublets  produced  by  monochromatic  stimulation.  The 
spectra  produced  by  excitation  by  the  zinc  arc,  bismuth  arc,  copper, 
lead,  helium,  barium,  and  sodium  were  also  examined,  photographs  are 
reproduced,  and  a  chart  is  also  given.  That  from  zinc  excitation  is 
somewhat  complex,  and  although  regularity  probably  exists,  it  has  not 
been  sufficiently  carefully  studied.  Although  the  operative  bismuth 
4724  is  very  close  to  the  zinc  line  4722,  yet  the  spectra  produced 
are  quite  different,  the  bismuth  excitation  giving  a  spectrum  with 
regularly  spaced  lines  in  the  violet  and  a  complex  assortment  in  the 
yellowish-green,  the  intervening  space  being  devoid  of  lines.  The  line 
5001  of  lead  gave  a  marked  series  coincident  with  one  of  the  series  of 
the  magnetic  spectrum.  Line  5015  of  helium  gives  a  regular  series  of 
lines,  as  does  line  4713.  The  latter  line  is  identical  with  a  line  in  the 
spectrum  excited  by  zinc  4680,  and  there  is  perfect  agreement  in 
position  between  the  fluorescent  lines  in  both  cases.  Two  lithium 
lines  were  operative,  namely,  4601  and  4971  ;  of  these  the  first  is  the 
shortest  monochromatic  stimulant  found,  and  gives  a  series  in  the 
violet  and  many  lines  in  the  yellowish-green.  The  second  line  also 
gives  a  series  in  the  green,  coincident  with  a  magnetic  series.  Sodium 
light  gives  resonance  radiation.  Cathode  rays  excite  fluorescence 
similar  to  that  of  white  light.  It  was  found  also  that  where  the 
cathode  rays  entered  and  left  the  vapour,  spots  of  light  respectively 
green  and  yellow  were  produced,  the  intervening  space  being  dark, 
but  these  separate  lights  have  not  been  investigated.  In  the  composite 
spectra,  built  up  from  the  several  monochromatic  ones,  many  more 
lines  are  found  than  in  the  white  light  spectrum,  and  by  aid  of  the 
monochromatic  spectra  the  magnetic  spectrum  is  divided  into  six 
series  of  lines  with  difference  of  approximately  38  (only  four  lying 
outside  limits  37 '5  and  39 -5).  A  few  lines  are  not  placed.  The 
theoretical  discussion  is  deferred  (see  also  Abstr.,  1905,  ii,  783  ;  this 
vol.,  ii,  319).  L.  M.  J. 

Theory  of  Optical  Activity.  II.  Chr.  Winther  (Zeit.  physikal. 
Ch&m.,  1906,  56,  703 — 718.  Compare  this  vol.,  ii,  320). — Other  cases 
where  AL  a]=&.Av  are  furnished  by  solutions  of  camphor  and  l- tur- 
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pentine  oil  in  various  solvents.  Further,  many  examples  of  pure  active 
substances  are  found  to  which  the  formula  A[a]  =  kv^Tj  TTY  4- k.2.i\v  is 
applicable,  and  the  values  of  kY  and  k.2  are  given  for  each  case. 

The  observations  previously  made  (see  Abstr.,  1904,  ii,  4)  in  connex¬ 
ion  with  rotation  dispersion  are  discussed  afresh  in  the  light  of  the 
theory.  It  is  probable  that  in  solutions  where  no  combination  takes 
place  between  solvent  and  solute  (which  according  to  the  theory  would 
be  shown  by  equality  of  the  constants  for  the  solution  with  those  for 
the  pure  solute)  the  solution  dispersion  coefficients  must  be  equal  to  the 
rational  dispersion  coefficients.  J.  C.  P. 


Rotatory  Power  of  Coloured  Solutions.  I.  Action  of 
Alkaline  Copper  Solutions  on  the  Rotation  of  Sugars,  Higher 
Alcohols,  and  Hydroxy-acids.  Hermann  Grossmann  ( Zeit .  Ver. 
deut.  Zuckerind.,  1906,  610,  1024 — 1035). — The  author  has  investi¬ 
gated  the  influence  of  alkaline  copper  solutions  on  the  rotations  of  dex¬ 
trose,  lievulose,  sucrose,  mannitol,  rhamnose,  isosaccharin,  tartaric  and 
quinic  acids,  and  asparagine.  By  using  Landolt’s  pale  blue  light-filter, 
light  of  wave-length  488-5  fx/x  (fib)  was  obtained. 

The  action  of  alkaline  copper  solutions  on  the  rotations  of  hydroxy- 
and  amino-compounds  is  extraordinarily  great,  the  rotations  being,  in 
some  cases,  reversed  in  sign.  Copper  must  hence  be  classed  with  those 
elements  which,  on  account  of  a  marked  tendency  to  form  complexes, 
act  strongly  on  the  rotation  ;  this  property  is  possibly  connected  with 
the  high  absorptive  powers  of  solutions  of  this  element  in  the  visible 
and  ultra-violet  portions  of  the  spectrum. 

With  dextrose,  lsevulose,  sucrose,  and  rhamnose,  the  rotation  is 
changed  in  sign  ;  with  the  other  compounds  mentioned,  the  rotation  is 
increased  in  magnitude. 

In  the  case  of  dextrose,  the  greatest  change  obtained  in  the 
value  of  [o]m  by  the  presence  of  copper  sulphate  was  from  +78-0°  to 
-375°;  with  laevulose,  from  -  134-5°  to  +1423°;  with  sucrose,  from 


+  10T2°to  —  11T3°;  with  mannitol,  from  a  small  negative  value  to 
-  920°;  with  rhamnose,  from  +  12°  to  -  551°. 

In  the  case  of  tartaric  acid,  the  maximum  change  in  the  value  of 
[a]/,&  produced  by  adding  copper  sulphate  to  the  alkaline  solution  was 
from  +72"0°  to  +1327°,  this  maximum  occurring  in  a  A/10  solution 
of  the  acid  when  from  3 — 4  mols.  of  sodium  hydroxide  and  1  atom  of 

,  „  m  ,  ^C(OHVCO,Na  . 

copper  were  present  per  mol.  of  acid.  The  salt  Cu<i  , 

COg-N  ct 

which  the  increased  dextrorotation  is  due,  only  exists  in  presence  of 
excess  of  sodium  hydroxide.  When  the  dilution  is  great  or  when  free 
sodium  hydroxide  is  absent,  there  appears  a  leevorotatory  phase,  which 
probably  depends  on  the  formation  of  the  salt 

Cu0{C02-[CH(0H)]2-C02Na}2 

(compare  Kahlenberg,  Abstr.,  1896,  ii,  6) ;  this  then  undergoes  hydro¬ 
lysis,  the  rotation  of  normal  sodium  tartrate  being  obtained.  The  value 
of  [a\hb  for  Fehling’s  solution  varies  from  +361-6°  for  a  dilution  of 
1:5  to  +411-1°  for  a  dilution  of  1:40.  The  complexes  formed 
by  ammonia  with  copper  tartrate  differ  from  those  given  by  sodium  or 
potassium  hydroxide  in  that  the  copper  occurs  in  the  cation  of  the 
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compound,  Cu(NH3)4C4H406,  formed.  The  [a ]hb  of  an  ammoniacal 
copper  tartrate  solution,  +  66'6°,  was  found  to  be  increased  to  +732° 
by  the  addition  of  sodium  hydroxide,  the  transference  of  copper  from 
the  complex  cation  to  the  complex  anion  being  hence  clearly  indicated. 

The  value  of  [a]^&  for  quinic  acid,  -  61 ’0°,  is  changed  to  +410°  by 
the  addition  of  alkaline  copper  sulphate  solution ;  with  ^saccharin, 
the  greatest  change  is  from  +81  '2°  to  +473°,  and  with  asparagine,  a 
change  from  —  14°  to  -  160°  was  observed. 

The  addition  of  alkaline  chromium  chloride  solution  increases  con¬ 
siderably  the  rotation  of  quinic  acid,  without  changing  its  sign,  whilst 
with  mannitol,  the  rotation  is  altered  in  sign  and  greatly  increased. 

T.  H.  P. 

Ultramicroscopic  Studies.  II.  Characterisation  of  Inorganic 
Colloids.  Wilhelm  Biltz  and  W.  Geibel  ( Ghern .  Centr .,  1906,  ii, 
851  —  852  ;  from  Nctchr.  K.  Ges.  Wiss.  Gottingen,  1906,  141  — 156. 
Compare  Abstr.,  1904,  i,  976). — An  account  of  the  optical  appearance 
of  colloidal  solutions  of  the  hydroxides  of  aluminium,  chromium,  iron, 
silicon,  vanadium,  and  zirconium,  as  well  as  of  prussian,  tungsten,  and 
molybdenum  blues,  of  arsenic  and  antimony  sulphides,  and  of  gold.  A 
solution  of  cerium  ammonium  nitrate  in  glycerol  remains  clear  on 
addition  of  ammonia,  but  on  addition  of  water  to  the  mixture  cerium 
hydroxide  is  gradually  precipitated.  P.  H. 

Coloration  of  Didymium  Glass  by  Radium  Chloride.  Charles 
Baskerville  (J.  Amer.  Chem.  Soc.,  1906,  28,  1511). — About  06  gram 
of  radium  chloride,  of  7000  activity,  was  sealed  in  a  small,  colourless 
tube  composed  of  didymium  glass  containing  manganese,  and  was  left 
for  six  months.  The  glass  became  pink  but  exhibited  no  change  in  its 
absorption  spectrum,  and  no  electrical  or  sparking  effects  were  observed 
on  opening  the  tube.  E.  G. 

Radioactivity  [of  the  Thermal  Waters  of  S.  Giuliano].  Angelo 
Battelli,  A.  Occhialini,  and  S.  Chella  {Atti  R.  Accad.  Lincei,  1906, 
[v],  15,  ii,  262 — 271). — The  water  of  the  thermal  springs  of  S.  Giuliano 
in  Tuscany  exhibit  radioactivity  caused  by  the  presence  of  a  substance 
giving  an  emanation  similar  in  character  to  that  of  radium  but  distin¬ 
guished  from  the  latter  by  its  duration  and  by  the  duration  of  the  radio¬ 
activity  it  induces  in  metals.  The  values  of  1  jX  for  radium  and  for  the 
gases  of  S.  Giuliano  are  as  follows  : 

For  induced  For  the 

radioactivity  emanation 

Radium  .  41  5  days  13  hours. 

Gas  of  S.  Giuliano  .  54  8  ,,  15  „ 

The  emanation  is  to  be  submitted  to  spectroscopic  examination. 

T.  H.  P. 

Comparative  Observations  on  the  Evolution  of  Gas  from 
the  Cathode  in  Helium  and  Argon.  Clarence  A.  Skinner  {Phil. 
Mag.,  1906,  [vi],  12,  481 — 488). — When  a  glow  current  is  passed 
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through  a  vacuum  tube  containing  helium,  hydrogen  is  given  off  from  a 
metallic  cathode  and  nitrogen  from  a  carbon  cathode  during  the  first  few 
minutes  of  the  current.  In  an  atmosphere  of  hydrogen  with  metallic 
electrodes,  or  of  nitrogen  with  carbon  electrodes,  no  increase  of  pressure 
occurs.  Further  observations  have  been  made  with  aluminium  and 
magnesium  electrodes  in  tubes  containing  argon  and  helium.  In  all 
cases  the  increase  of  pressure  was  at  first  proportional  to  the  current 
and  was  independent  of  the  metal  or  the  gas  employed,  and  the  author 
draws  the  conclusion  that  the  negative  results  in  hydrogen  and  nitro¬ 
gen  are  due  to  the  absorption  by  the  anode  of  these  gases  at  a  rate 
determined  by  Faraday’s  law.  L.  M.  J. 

Dissociation  of  Matter  under  the  Influence  of  Light  and 
Heat.  Gustave  Le  Bon  ( Gompt .  rend.,  1906,  143,  647 — 649). — In 
view  of  a  recent  communication  by  Ramsay  and  Spencer  (this  vol.,  ii, 
715)  the  author  states  that  the  conclusion  drawn  from  his  researches 
on  the  dissociating  action  of  light  on  matter  is  that  light  dissociates 
matter,  and  if  sufficiently  intense  to  heat  the  substance  submitted  to 
its  action,  it  expels  a  small  quantity  of  the  radioactive  elements  which 
all  substances  contain  by  reason  of  their  spontaneous  dissociation. 
Thus  a  charged  electroscope  surrounded  by  a  thin  metallic  cylinder  is 
partially  discharged  when  exposed  to  the  sun  in  summer,  but  the  dis¬ 
charge  is  not  complete  until  the  metallic  cylinder  is  replaced  by 
another  ;  and  a  similar  partial  discharge  occurs  if  the  charged  electro¬ 
scope  surrounded  by  the  metal  cylinder  is  placed  in  the  dark  and  a  few 
centimetres  distant  from  a  body  at  a  temperature  of  400 — 500°,  a 
discharge  equivalent  to  1/100  volt  occurs  in  three  to  four  minutes,  and 
this  can  be  repeated  several  times,  after  which  the  metal  becomes  inert 
and  does  not  regain  its  power  to  discharge  the  electroscope  until 
several  weeks.  M.  A.  W. 

Specific  Inductive  Capacity  of  Solutions  of  the  Oleates  of 
the  Heavy  Metals.  Louis  Kahlenberg  and  Roland  B.  Anthony 
(J.  Chim.  phys.,  1906,  4,  358 — 364). — The  dielectric  constant  of 
concentrated  solutions  of  the  oleates  of  magnesium,  zinc,  aluminium, 
nickel,  cobalt,  iron,  and  cadmium  in  benzene,  carbon  tetrachloride, 
chloroform,  pyridine,  carbon  disulphide,  nitrobenzene,  hexonitrile, 
cotton-seed  oil,  and  petroleum  has  been  measured  by  a  modification  of 
Drude’s  method.  In  general,  the  specific  inductive  capacity  of  the 
solvent  is  diminished  by  the  addition  of  the  metallic  oleates.  The 
influence  is  not  of  an  additive  nature,  and  the  special  character  of  the 
metal  present  in  the  solution  has  no  measurable  effect  on  the  values 
obtained  for  the  dielectric  constant.  H.  M.  D. 

Oxide  Theory  of  the  Hydrogen- Oxygen  Cell.  Richard  Lorenz 
and  Hans  Hauser  {Zeit.  cmorg.  Churn.,  1906,  51,  81 — 95). — From  the 
values  obtained  for  the  dissociation  of  water  vapour  at  high  tem¬ 
peratures,  Kernst  and  Haber  have  recently  estimated  the  E.M.F.  of 
the  hydrogen-oxygen  cell  at  L23  volts,  whilst  the  values  actually 
obtained  with  platinum  electrodes  are  lower,  commencing  at  LOS  volts 
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and  increasing  slowly  to  about  1*17  volts.  No  satisfactory  explanation 
of  these  results  has  been  obtained. 

The  authors  have  measured  the  E.M.F.  of  cells  with  electrodes  of 
platinum  and  other  metals,  as  well  as  of  carbon,  at  room  temperature 
and  at  30°,  sulphuric  acid,  sodium  hydroxide,  and  sodium  sulphate 
being  employed  as  electrolytes.  If  what  is  being  measured  is  the 
formation  of  water  from  gaseous  hydrogen  and  oxygen,  the  E.M.F. 
should  in  each  case  be  the  same,  but  it  was  found  that  no  two  cells 
gave  the  same  value.  It  was  noticed  that  in  several  of  the  cells 
containing  alkali,  and  in  some  of  the  sodium  sulphate  cells,  the  anode 
became  oxidised,  and  it  is  therefore  suggested  that  in  all  cases  the 
E.M.F.  at  an  oxygen  electrode  is  determined  by  the  formation  of  an 
oxide.  In  support  of  this  view,  it  was  found  that  the  E.M.F.’ s  of  the 
oxides  of  cadmium,  copper,  silver,  iron,  and  nickel  were  identical  with 
those  of  the  respective  metals  when  measured  under  the  same  con¬ 
ditions.  Neither  of  the  oxides  of  platinum  gave  results  so  high 
as  1T7  volts,  but  the  potential  of  the  hydrated  dioxide  is  such  as 
to  account  for  the  value  formerly  given  for  the  E.M.F.  of  the  hydrogen- 
oxygen  cell,  T08  volts.  It  was,  however,  observed  that  whilst  platinum 
electrodes  which  had  been  washed  several  times  with  acid  did  not,  even 
after  a  long  time,  show  a  higher  value  than  —  T08  volts;  a  freshly 
platinised  electrode  gave  a  considerably  higher  potential.  As  this 
result  cannot  be  due  to  either  of  the  known  oxides,  it  is  suggested  that 
a  still  higher  oxide  is  formed  at  a  freshly  platinised  surface.  G.  S. 

Amalgam  Potentials.  A.  Sucheni  (Zeit.  Elektrochem.,  1906,  12, 
726  —  732). — The  E.M.F.  of  the  combination,  thallium  amalgam  | 
solution  of  thallous  chloride  in  potassium  chloride  |  calomel  electrode, 
was  measured  for  the  complete  series  of  amalgams  of  thallium.  The 
values  (at  37°)  increase  quite  regularly  from  almost  zero  with  pure 
mercury  to  0'83  volt  at  49 ’6  per  cent,  thallium  and  then  remain 
constant.  Measurements  at  0°  and  —  80°  gave  similar  curves,  the 
constant  value  was  reached  at  33  per  cent,  at  0°.  The  results  are  in 
accordance  with  the  view  that  the  amalgams  containing  more  than 
33  per  cent,  of  thallium  consist  of  an  aggregate  of  crystals  of  thallium 
and  of  the  compound  TlHg2  when  they  are  completely  solid,  and  of 
crystals  of  thallium  and  a  saturated  solution  of  thallium  in  the  com¬ 
pound  TlHg2  when  they  are  partly  liquid.  The  amalgams  with  less 
than  33  per  cent,  of  thallium  must  all  be  regarded  as  liquid  or  solid 
solutions  of  mercury  in  the  compound  TlHg2.  That  mercury  is  not 
present  as  an  independent  phase  was  proved  by  touching  the  solid 
amalgam  (at  -  80°)  with  solid  mercury  when  the  E.M.F.  at  once  fell 
to  that  of  mercury.  T.  E. 

Silver  Titration  Voltameter.  Wladimir  Kistiakowsky  (Zeit. 
Elektrochem .,  1906,  12,  713 — 715). — The  instrument  is  suitable  for 
the  measurement  of  currents  up  to  0’2  ampere  flowing  for  one  hour  at 
most.  It  consists  of  a  glass  tube  18 — 22  cm.  long,  3 '5  cm.  diameter 
at  the  upper  end,  and  1  cm.  at  the  lower  end.  The  lower  electrode  is 
a  disc  of  silver  connected  to  a  wire  which  is  fused  through  a  glass 
bead.  This  bead  closes  a  piece  of  rubber  tubing  which  is  slipped  over 
the  lower  end  of  the  glass  tube.  By  pinching  the  rubber  tubing  the 
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solution  can  be  drawn  off.  The  upper  electrode  (cathode)  consists  of 
copper  gauze  immersed  in  a  solution  of  copper  nitrate  contained  in  a 
small  porous  pot.  The  remainder  of  the  tube  is  filled  with  a  10  per 
cent,  solution  of  potassium  nitrate.  At  the  end  of  a  measurement  the 
solution  is  run  off  and  the  silver  which  has  dissolved  is  titrated  by 
Volhard’s  method. 

The  results  are  correct  to  0T  per  cent.  T.  E. 

Electrical  Conductivities  of  Potassium  Chloride,  Bromide, 
and  Iodide  in  Ethyl  and  Methyl  Alcohols.  David  Stenquist 
(Arkiv  Kem.  Min.  Gtol.,  1906,  2,  No.  25,  1 — 8). — The  author’s 
measurements  lead  to  the  following  values  for  the  equivalent  con¬ 
ductivity  A  and  the  temperature  coefficient  G  ;  the  concentration  being 
in  each  case  0*001  gram-equivalent  per  litre. 

Potassium  iodide  A  =  38*5,  (7  =  0*0271  in  ethyl  alcohol;  A  =  88*7, 
(7  =  0*0188  in  methyl  alcohol.  Potassium  bromide,  A  =  36*0,  (7  =  0*0264 
in  ethyl  alcohol;  A  =  83*0,  (7  =  0*0159  in  methyl  alcohol.  Potassium 
chloride,  A  =  34*5,  (7  =  0*0292  in  ethyl  alcohol;  A  =  81*0,  (7  =  0*0130  in 
methyl  alcohol.  T.  H.  P. 

Relation  between  Electrolytic  Dissociation  and  Dielectric 
Constant.  Emil  Baur  (Zeit.  Elektrochem.,  1906,  12,  725 — 726). — 
In  a  former  paper  (this  vol.,  ii,  144)  the  author  attempted  to  show 
that  if  two  solutions  of  a  binary  electrolyte  in  different  solvents  are  in 
equilibrium  with  each  other,  the  concentrations  of  the  ions  in  the  two 
solutions  will  be  in  the  ratio  of  the  cubes  of  the  dielectric  constants  of 
the  solvents.  An  experimental  confirmation  of  this  view  is  furnished 
by  Walden’s  results  (this  vol.,  ii,  149  and  527).  He  found  that  the 
concentrations  at  which  tetraethylammonium  iodide  is  equally  dis¬ 
sociated  in  different  solvents  are  in  the  same  ratio  as  the  cubes  of  the 
dielectric  constants  of  the  solvents,  and  further,  that  saturated 
solutions  of  tetraethylammonium  iodide  in  different  solvents  are  all 
equally  dissociated.  Since  saturated  solutions  are  in  equilibrium  with 
each  other,  this  confirms  the  author’s  hypothesis  (for  saturated 
solutions).  T.  E 

Periodical  Phenomena  in  Electrolysis.  Alfred  Thiel  and 
A.  Windelschmidt  (Zeit.  Elektrochem .,  1906,  12,  737). — During  the 
deposition  of  nickel  from  solutions  containing  ammonia  or  oxalic  acid, 
nickel  peroxide  is  formed  and  redissolved  at  the  anode  periodically. 
The  current  and  voltage  undergo  corresponding  periodic  variations. 

T.  E. 

Relative  Migration  Velocities  of  the  Ions  of  Silver  Nitrate 
in  Water,  Methyl  Alcohol,  Ethyl  Alcohol,  and  Acetone,  and  in 
Binary  Mixtures  of  these  Solvents,  together  with  the  Con¬ 
ductivity  of  such  Solutions.  Harry  C.  Jones  and  Charles  A. 
Rouiller  (Amer.  Chem.J.,  1906,36,  427 — 487). — After  a  brief  historical 
review  of  previous  work  in  this  field,  an  account  is  given  of  experi¬ 
ments  carried  out  in  continuation  of  the  investigation  of  Jones  and 
Bassett  (Abstr.,  1905,  ii,  8). 
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The  conductivity  of  silver  nitrate  and  the  transport  number  of  its 
anion  in  binary  mixtures  of  water,  methyl  alcohol,  ethyl  alcohol,  and 
acetone  have  been  determined  at  0°  and  25°,  all  the  measurements  being 
made  with  0  02  N  solutions.  The  results  are  tabulated  and  plotted  as 
curves,  and  are  of  the  same  general  nature  as  those  obtained  previously 
with  calcium  nitrate.  The  observation  is  confirmed  that,  as  a  rule,  the 
velocity  of  the  slower  ion  increases  with  rise  of  temperature.  This 
is  not  so,  however,  in  solutions  in  pure  methyl  alcohol,  in  a  mixture 
of  methyl  alcohol  and  water  containing  75  per  cent,  of  the  former, 
or  in  mixtures  of  methyl  alcohol  and  acetone.  The  relative  migration 
velocities  are  influenced  largely  by  the  nature  of  the  solvent,  and 
this  is  probably  due  to  varying  degrees  of  combination  of  the  solvent 
with  one  of  the  ions.  E.  G. 

Theory  of  Amphoteric  Electrolytes.  Haeald  Lunden  ( Arkiv 
Kem.  Min.  Geol.,  1906,  2,  No.  18,  1 — 6.  Compare  this  vol.,  ii,  265). 
— The  author  points  out  that  the  conclusion  drawn  by  Winkelblech 
(Abstr.,  1901,  ii,  370)  that  the  degree  of  hydrolysis  (x)  of  an  ampho¬ 
teric  electrolyte  can  be  calculated  by  means  of  the  equation, 
ks.kjjjKw  =  [(1  -x)/x]z,  is  erroneous. 

The  author’s  calculations  ( Arkiv  Kem.  Min.  Geol.,  1906,  2,  No.  11, 
and  loc.  Git.)  of  the  degree  of  hydrolysis  of  the  internal  salt  and  of 
the  heat  of  the  reaction,  amphoteric  electrolyte  ^  internal  salt,  are 
also  erroneous. 

It  is  shown  that,  with  amphoteric  electrolytes,  the  conductivity 
cannot  be  small,  and  the  experimentally  determined  dissociation  con¬ 
stants,  ks  and  ku,  at  the  same  time  large  (compare  Walker,  Abstr., 
1904,  ii,  309  ;  1905,  ii,  138).  These  constants,  determined  by  experi¬ 
ment,  are  not,  however,  the  true  constants,  and  the  assumption  that 
the  latter  are  large  and  the  conductivity  small  is  not  in  disaccord  with 
the  equations  derived  by  the  author. 

With  an  amphoteric  electrolyte  of  the  type  ROH,  internal  salts 
cannot  occur,  and  it  may  be  assumed  that  the  true  salts  of  the  form 
ROR  are  approximately  completely  dissociated  in  dilute  solution.  In 
this  case,  simultaneous  existence  of  a  low  conductivity  and  high  dis¬ 
sociation  constants  is  not  possible.  T.  H.  P. 

Conditions  of  Equilibrium  of  an  Associating  Amphoteric 
Electrolyte  in  the  presence  of  any  number  of  Non-amphoteric 
Electrolytes.  T.  Brailseord  Robertson  (./.  Physical  Chem.,  1906, 
10,  524 — 582). — The  theoretical  conditions  of  equilibrium  are  inves¬ 
tigated  for  the  following  systems  :  (A)  An  associating  or  polymerising 
amphoteric  electrolyte  (termed  ampholyte),  the  ions  of  which  are  all 
univalent  in  the  absence  of  other  electrolytes.  (£)  An  associating 
ampholyte  of  univalent  ions  in  the  presence  of  any  number  of  non- 
amphoteric  electrolytes  of  univalent  ions.  (G)  Two  associating  ampho¬ 
lytes  of  univalent  ions  in  the  presence  of  non-amphoteric  electrolytes 
of  univalent  ions.  ( D )  An  associating  ampholyte  of  bivalent  and 
univalent  ions  in  the  presence  of  electrolytes  of  univalent  ions.  (K) 
The  similar  system,  but  with  electrolytes  of  bivalent  and  univalent 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


829 


ions.  In  systems  A,  B,  and  E  it  is  deduced  that  the  sum  of  the  ratios 
of  the  active  masses  of  the  dissociated  basic  ampholates  to  the  active 
masses  of  the  dissociated  acid  ampholates  varies  as  the  square  of  the 
hydrion  concentration.  The  results  also  indicate  an  alternative  ex¬ 
planation  for  the  relation  between  the  precipitating  power  of  a  salt 
for  colloids  and  the  valency  of  its  ions  (this  vol.,  ii,  841).  The  con¬ 
nexion  between  this  investigation  and  the  ion-proteid  hypothesis  is 
discussed,  and  the  views  are  advanced  that  “  ion-proteids  ”  are  in 
reality  ampho-salts  of  the  proteins  ;  that  non-dissociable  compounds 
of  protein  with  non-amphoteric  ions  are  ampho-salts  dissociating  as 
acids  and  bases ;  that  the  influence  of  electrolytes  on  the  reactions 
of  tissues  may  be  referred  mainly  to  alterations  in  the  ratio  of  basic 
to  acid  ampholates  and  to  formation  of  ampho-salts.  L.  M.  J. 

Magnetic  and  Optical  Investigations  on  certain  Magnetic 
Colloids.  Oscarre  Scarpa  ( Nuovo  Cim.,  1906,  [v],  11,  80 — 113  and 
162 — 185). — After  giving  a  resume  of  the  various  views  published 
concerning  the  colloidal  state,  the  author  describes  his  experiments,  the 
results  of  which  are  briefly  as  follows. 

All  colloids,  whether  solid  or  suspended  in  water,  are  strongly 
paramagnetic  and  also  often  ferromagnetic,  whilst  the  corresponding 
solutions  are  generally  diamagnetic  owing  to  the  preponderating  action 
of  the  water.  The  specific  magnetism  is  very  great  for  Bredig’s  colloids 
and,  on  comparing  the  values  obtained  with  those  given  by  Meyer 
(Abstr.,  1900,  ii,  7)  for  solid  oxides,  indications  are  obtained  of  the 
existence  in  these  colloids  of  metallic  granules  ;  this  view  is  supported 
by  the  observation  that  the  colour  of  colloidal  solutions  of  iron  gradually 
changes  from  a  greenish-yellowish-brown  to  reddish-yellow,  probably 
owing  to  slow  oxidation.  With  Bredig’s  colloids  (iron,  nickel,  and  cobalt) 
there  is  a  marked  dependence  of  the  specific  magnetism  on  the  intensity 
of  the  inducing  field,  a  phenomenon  which  is  uncertain  with  chromium 
and  manganese,  and  absent  in  the  case  of  vanadium ;  residual 
magnetism,  and  hence  hysteresis,  occurs  in  the  cases  of  iron  and  nickel 
and,  possibly,  in  cobalt.  Variation  of  the  susceptibility,  with  change 
of  intensity  of  field  from  4500  to  5500  units  does  not  occur  with 
solutions  of  ferric  acetate  or  of  basic  acetates  of  iron,  and  is  doubtful 
with  oxides  of  iron  prepared  according  to  Graham ;  with  two  colloidal 
ferric  oxides,  prepared  by  the  method  given  by  Pean  de  Saint-Gilles, 
and  especially  with  acetates  of  iron  modified  by  heat  under  high 
pressure,  the  specific  magnetism  diminishes  as  the  field  increases  in 
intensity. 

Bredig’s  colloids  all  exhibit  positive  magnetic  rotation,  that  is, rotation 
in  the  same  sense  as  that  of  water,  although  ferrous  and  ferric  salts 
have  a  negative,  and  salts  of  nickel,  cobalt  and  manganese,  a  positive 
rotation.  The  colloids  hence  rotate  like  their  respective  metals,  a  fact 
which  may  be  taken  to  indicate  that  colloidal  solutions  of  iron  contain 
true  metallic  granules,  the  action  of  which  would  preponderate  over 
that  of  the  granules  of  oxide  undoubtedly  present.  Chemical  colloids 
of  oxide  of  iron  always  exhibit  negative  magnetic  rotation,  which  is 
very  weak  in  Graham’s  oxides  and  their  analogues  (hydrolysed  and 
basic  acetates),  greater  for  the  colloids  of  Saint-Gilles,  and  still  greater 
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with  the  acetates  modified  by  the  action  of  heat  and  pressure ;  with 
the  last  compounds  it  is  550  times  as  great  as  that  of  water. 

The  absorption  spectra  of  all  colloids  exhibit  an  absorption 
increasing  rapidly  from  the  yellowish-green  to  the  violet,  and  a  few 
exert  a  weak  absorption  diminishing  from  the  extreme  red  to  the 
orange ;  in  general  they  seem  to  follow  Rayleigh’s  Jaws  for  the 
passage  of  light  in  media  rendered  turbid  by  suspended  particles. 
No  bands  of  absorptive  selection  were  observed  in  the  visible 
spectrum. 

Bredig’s  colloids  exhibit  electrical  conductivity  somewhat  greater 
than  that  of  the  distilled  water  in  which  they  are  formed,  but  no  law 
could  be  found  connecting  the  conductivity  and  the  concentration  of  the 
solution  ;  with  these  colloids,  spontaneous  coagulation  in  the  electrolytic 
cell  does  not  alter  the  conductivity  by  more  than  2  per  cent.  Chemical 
colloids,  which  were  purified  by  dialysing  them  for  12  months,  and 
in  which  no  traces  of  extraneous  substances  could  be  detected, 
exhibited  extremely  small  conductivities  of  the  same  order  as  those  of 
Bredig’s  colloids.  By  dilution  of  either  Bredig’s  colloids  or  purified 
chemical  colloids  with  distilled  water,  the  conductivity  is  shown  to  be 
an  additive  property. 

In  the  case  of  Bredig’s  colloids  and  some  of  the  purified  chemical 
ones,  the  density  differs  insensibly,  or  but  slightly,  from  that  of  water  ; 
with  the  others,  the  presence  of  impurities  introduces  complications. 
The  density  of  colloids  is  also  additive  with  respect  to  the  dilution. 

All  Bredig’s  colloids  and  all  the  oxides  of  iron  prepared  chemically, 
with  the  exception  of  one  colloidal  ferric  hydroxide,  are  electro¬ 
positive,  that  is,  transport  takes  place  in  the  direction  of  the  current. 

The  paper  concludes  with  descriptions  of  the  preparation,  general 
characters,  and  methods  of  analysis  of  the  different  colloids. 

T.  H.  P. 

New  Low  Temperature  Phenomena.  Sir  James  Dewar  ( Proc . 
Roy.  Inst.,  1906,  18,  177 — 192). — The  absorptive  power  of  charcoal  at 
low  temperatures  (see  Abstr.,  1904,  ii,  652,  728,  729)  is  further 
demonstrated  by  the  following  experiments.  Air  which  has  been 
passed  through  a  tube  containing  charcoal  and  kept  at  —  78°  is  entirely 
freed  from  carbon  dioxide,  the  complete  absorption  continuing  until  the 
charcoal  has  absorbed  about  1  per  cent,  of  its  weight  of  carbon  dioxide. 
On  the  other  hand,  air  passed  through  a  tube  cooled  to  -  78°,  but  con- 
taining'no  charcoal,  remains  fully  charged  with  carbon  dioxide. 

The  power  of  charcoal  to  absorb  hydrocarbons  is  shown  by  passing 
a  current  of  coal  gas  through  a  bulb  charged  with  charcoal  and  kept 
at  -  78°,  when  the  issuing  gas  burns  with  a  non-luminous  flame. 

By  the  use  of  a  bulb  of  oxygen,  connected  with  a  tube  containing 
phosphorus  and  another  containing  charcoal,  the  author  has  shown  that 
perfectly  dry  oxygen  combines  with  phosphorus  below  1  mm.  pressure. 

J.  C.  P. 

Abnormal  Depression  of  the  Transition  Temperature  in 
the  Case  of  Mixed  Crystals.  H.  E.  Boeke  {Zeit.  physikal.  Chem., 
1906,  56,  686 — 688). — The  temperature  of  transition  of  y-  into 
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S-sodium  molybdate  is  lowered  to  an  abnormal  extent  by  small 
quantities  of  sodium  sulphate.  No  explanation  can  so  far  be 
suggested  for  this  marked  discrepancy  between  observation  and 
theory.  J.  C.  P. 

Vaporisation  of  Solid  Substances  at  the  Ordinary  Tempera¬ 
ture.  II.  Constantin  Zengelis  (Zeit.  physikal.  Chem.,  1906,  57, 
90 — 109.  Compare  Abstr.,  1905,  ii,  143). — The  earlier  observations 
have  been  extended,  and  the  substances  found  to  volatilise  at  the 
ordinary  temperature  include  many  peroxides,  hydroxides,  sulphides, 
halides,  nitrates,  carbonates,  sulphates,  phosphates,  chlorates,  and 
chromates.  The  power  of  absorbing  the  vapours  seems  to  be  specially 
characteristic  of  silver  (see  loc.  cit.),  and  is  attributed  to  the  resistance 
offered  by  this  metal  to  the  oxidising  action  of  the  air,  and  to  the  fact 
that  silver  acts  as  a  comparatively  strong  reducer.  Experiments  are 
described  indicating  that  silver  is  a  more  powerful  reducer  than  has 
generally  been  supposed.  Thus,  when  a  dilute  ferric  chloride  solution 
is  heated  for  two  hours  at  80°  with  silver  leaf  or  powder,  48  per  cent, 
of  the  ferric  salt  is  reduced  to  ferrous  salt;  acidified  dichromate  also  is 
reduced  by  prolonged  heating  with  silver  leaf ;  silver  reduces  solid 
copper  sulphate  to  sulphide  at  temperatures  below  150°. 

It  is  noteworthy  that  when  silver  leaf  is  placed  in  dry  contact  with 
one  of  the  foregoing  substances  which  are  volatile  at  the  ordinary 
temperature,  the  silver  is  attacked  only  at  points  which  are  not 
in  contact  with  the  other  substance.  It  is  therefore  the  vapours  of 
these  substances  which  act  on  the  silver,  and  it  is  thought  probable 
that  in  their  very  attenuated  condition  they  have  in  some  way  under¬ 
gone  dissociation.  It  is  considered  that  the  phenomena  of  radioactivity 
lend  support  to  this  hypothesis  of  a  dissociation.  J.  C.  P. 

Simple  Toluene  Regulator  and  Shaking  Machine  for  Ther¬ 
mostats.  Harald  Lunden  and  Wm.  Tate  ( Medd .  k.  Vetensk.  Akcid. 
Nobelinstitut,  1906,  1,  No.  5,  1 — 4). — The  regulator  is  a  simplified  form 
of  that  described  by  Dony-Henault  (Abstr.,  1905,  ii,  142).  The 
vertical  tube  from  the  regulator  bulb  is  bent  twice  on  itself  so  as  to 
form  a  system  of  three  parallel  tubes.  The  descending  tube  is  of 
larger  diameter  than  the  ascending  tubes,  the  lower  half  of  the 
reservoir  so  formed  and  the  length  of  tube  from  this  to  the  mercury 
in  the  ordinary  U-hmb  being  filled  with  calcium  chloride  solution. 

For  a  description  of  the  shaking  machine  the  original  must  be 
consulted.  H.  M.  D. 

Action  of  the  Alkali  and  Alkali-earth  Metals  on  a  Molecule 
of  Water.  Robert  de  Forcrand  [Ann.  Chim.  Phys.,  1906,  [viii],  9, 
234 — 241). — Representing  by  A  and  B  the  thermo-chemical  equivalents 
of  the  equations  H20  (solid)  +  M  (solid)  =  MOH  (solid) +  H  (gas),  and 
MOH  (solid) -f-M  (solid)  =  M20  (solid)  +  H  (gas),  respectively,  in  which 
M  represents  Li,  Na,  K,  Rb,  Cs,  Ca/2,  Sr/2,  Ra/2,  Mg/2,  or  Zn/2,  the 
metals  can  be  divided  into  two  series ;  in  the  first  series  comprising 
Na,  K,  Rb,  and  Cs,  the  values  for  A  +  B  increase,  and  the  values  for 
A  -  B  decrease  with  the  atomic  weights  of  the  metals ;  further,  the 
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values  of  A  increase  regularly  with  the  atomic  weight,  whilst  the 
values  of  B  are  negative  and  also  increase  with  the  atomic  weight. 
The  second  series  comprises  the  alkali-earth  metals  and  lithium,  and  for 
these  metals  the  values  of  A  +  B  decrease,  whilst  the  values  of  A  -  B 
increase  slightly  as  the  atomic  weight  of  the  metal  increases  ;  and  the 
values  of  A  and  B,  which  are  positive,  diminish  as  the  atomic  weight  of 
the  metal  increases.  M.  A.  W. 

Azo-colouring  Matters ;  Heat  of  Combustion  and  Con¬ 
stitutional  Formula.  Paul  Lemoult  ( Compt .  rend.,  1906,  143, 
603 — 605). — The  difference  between  the  observed  and  calculated 
(Abstr.,  1905,  ii,  441)  heat  of  combustion  of  azobenzene  is  27  Cal., 
which  represents  the  thermal  characteristic  of  the  azo-complex, 
-NIN-,  and  if  this  quantity  is  added  to  the  calculated  heats  of  com¬ 
bustion  of  “  azo  ’’-compounds  containing  hydroxyl-  or  amino-groups, 
for  example,  p-azoanisole,  benzeneazo-^-naphthol,  2  : 4-diaminoazo- 
benzene,  &c.,  the  values  thus  obtained  agree  so  closely  with  the 
observed  values  as  to  justify  the  conclusion  that  the  compounds 
possess  an  “  azo”  (NTGN*C0H4*NH2  or  ‘OH),  and  not  a  “quinonoid  ” 
(NHR*NIC6H4INH  or  O)  structure.  M.  A.  W. 

Weighing-bottle  for  Liquids.  K.  Buschmann  ( Chem .  Zeit., 
1906,  30,  1060). — The  bottle,  which  has  a  narrow,  V-shaped  tube  for 
delivering  the  liquid  fused  into  the  side  near  the  bottom,  is  fitted  with 
a  hollow  glass  stopper,  to  which  is  attached  an  india-rubber  sphere.  By 
pressing  the  rubber  sphere  any  desired  quantity  of  the  liquid  in  the 
bottle  can  be  delivered  through  the  side  tube.  By  a  turn  of  the 
stopper,  connexion  through  a  groove  cut  in  the  neck  of  the  bottle 
between  the  sphere  and  the  bottle  can  be  made  or  cut  off  at  will. 

P.  H. 

Viscosity  of  Binary  Liquid  Mixtures.  Frederick  H.  Getman 
( J. .  Chim.  phys.,  1906,  4,  386 — 404.  Compare  Dunstan,  Trans.,  1904, 
85,  817). — The  viscosity  of  a  series  of  mixtures  of  methyl  alcohol  and 
water,  benzene  and  toluene,  ethyl  ether  and  benzene,  ethyl  ether  and 
toluene,  ethyl  alcohol  and  benzene,  has  been  measured  at  several  different 
temperatures.  The  curves  representing  the  variation  of  the  viscosity 
with  the  composition  of  the  mixture  exhibit  a  maximum  deviation 
from  the  simple  mixture  rule  in  the  case  of  methyl  alcohol  and  water. 
The  deviation  is  considerable  for  ethyl  alcohol-benzene  mixtures  and 
comparatively  small  for  the  other  three  mixtures  examined. 

Prom  the  existence  of  a  maximum  on  the  curve  for  methyl  alcohol 
and  water  mixtures,  it  is  concluded  that  the  association  of  a  liquid  is 
not  diminished  when  mixed  with  a  second  associated  liquid.  The 
deviations  from  the  mixture  rule  in  the  case  of  non-associated  liquid 
mixtures  indicate  that  molecular  complexity  is  not  the  sole  determin¬ 
ing  factor  in  respect  of  the  viscosity  of  such  mixtures. 

With  rise  of  temperature,  there  is  a  gradual  approximation  to  the 
simple  mixture  rule  in  the  case  of  all  the  systems  examined. 

H.  M.  D. 
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Plow  of  Liquids  Through  Capillary  Spaces.  J ames  M.  Bell 
and  Frank  K.  Cameron  (./.  Physical  Chem.,  1906,  10,  658 — 672). — 
The  movement  of  water,  alcohol,  and  benzene  through  capillary  tubes 
is  adequately  represented  by  an  equation  derived  from  Poiseuille’s 
formula'  Ann.  Chim.  Phys.,  1843,  [iii],  7,  50). 

The  movement  of  water  and  potassium  chloride  solution  through 
strips  of  blotting-paper  and  columns  of  dry  soil  is  found  to  be  in 
harmony  with  the  formula  yn  =  kt,  where  y  is  the  distance  through 
which  the  liquid  has  moved  in  time  t,  and  n  and  k  are  constants  for  a 
given  temperature  and  a  given  liquid. 

Experiments  were  made  on  the  rate  at  which  dye  solutions  rise  in 
strips  of  blotting-paper.  The  rate  at  which  water  travels  in  blotting- 
paper  is  diminished  by  the  presence  of  sodium  eosin,  the  extent  of  this 
effect  increasing  with  the  concentration  of  the  latter.  The  rate  at 
which  the  paper  becomes  wet  is  greater  than  the  rate  at  which  it 
becomes  red,  so  that  a  partial  separation  of  solvent  and  solute  is 
effected  (compare  Trey,  Abstr.,  1899,  ii,  182).  When  potassium 
chloride  is  present  in  the  dye  solution,  the  rate  at  which  the  dye 
travels  through  blotting-paper  is  markedly  diminished.  Experiments 
were  made  also  on  the  rate  at  which  certain  dye  solutions  rise  in 
columns  of  dry  soil.  The  general  results  are  similar  to  those  obtained 
for  the  rise  of  such  solutions  in  blotting-paper.  J.  C.  P. 

Extension  of  the  Theoretical  Applicability  of  Guldberg  and 
Waage’sMass  Law.  T.  Brailsford  Robertson  (J.  Physical  Chem., 
1906,  10,  521 — 523). — The  mass  law  is  deduced  from  the  gas  laws  by 
means  of  the  expression  RTlogP/P0,  which  represents  the  work 
done  in  an  isothermal  change,  and  this  is  obtained  from  the  gas 
equation  PV  —  RT.  The  author  points  out  that  the  same  expression 
would  be  obtained  from  the  equation  P(V —  d)  =  RT,  which  holds  more 
generally  than  the  simpler  equation,  and  that  therefore  the  mass  law 
is  applicable  theoretically  to  systems  for  which  this  equation  is  valid. 

L.  M.  J. 

New  Method  of  Representing  Graphically  Aqueous  Solu¬ 
tions  of  Two  and  Three  Salts  with  the  same  Ion,  Reciprocal 
Pairs  of  Salts,  and  Van’t  Hoff  ’s  Investigations  on  Oceanic  Salt 
Deposits.  Ernst  Janecke  [Zeit.  anorg.  Chem.,  1906,  51,  132 — 157). 
— For  the  graphical  method  of  treating  these  problems,  the  numerous 
diagrams  in  the  original  must  be  consulted.  G.  S. 

Electroaffinity  of  Anions.  II.  The  Nitrite  Ion  and  its  Equili¬ 
brium  with  Nitrate  and  Nitric  Oxide.  Richard  Abegg  and 
Hans  Pick  {Zeit.  anorg.  Chem.,  1906,  51,  1 — 28.  Compare  Schafer, 
Abstr.,  1905,  ii,  499). — Saturated  aqueous  solutions  of  silver  nitrite  at 
0°,  14°,  and  25°  contain  0‘113,  0T89,  and  0  260  mol.  of  salt  per  litre 
respectively.  The  results  of  an  investigation  of  the  solubility  product 
Ag'  xN02'  have  been  given  in  a  previous  paper  (Abstr.,  1905,  ii, 
586). 

When  heated  in  a  closed  vessel  above  40°,  solutions  of  silver  nitrite 
were  decomposed  according  to  the  equation  2  AgN02^  A  g  +  NO  +  AgNOa 
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or,  on  the  ionic  theory,  Ag’  +  2N02'^Ag  +  NO  +  N03' ;  the  action  is  a 
reversible  one.  The  constant  k  =  PNo[N03']/[Ag‘][Nb2']2  has  the  value 
T9  x  105  at  55°,  the  pressure  of  nitric  oxide  being  expressed  in  atmos¬ 
pheres  and  the  concentrations  of  the  other  substances  in  mols.  per 
litre.  From  this  it  is  calculated  that  the  intensity  of  the  oxidation 
reaction  2N02/ — ^NO  +  NOg'  is  -  043  volt,  the  potential  of  the 
hydrogen  electrode  being  taken  as  zero,  in  other  words,  when  the 
substances  taking  part  in  the  equilibrium  are  present  in  unit  con¬ 
centration,  the  nitrite  ion  is,  by  0’43  volt,  a  less  powerful  reducing 
agent  than  hydrogen,  but  the  reducing  action  of  the  former  is  greatly 
increased  when  the  nitric  oxide  concentration  is  small.  These  facts 
are  of  great  importance  in  the  decomposition  relations  of  nitrites. 

The  solubility  of  silver  nitrite  is  increased  by  the  addition  of 
potassium  nitrite,  and  potential  measurement  show  that  such  solu¬ 
tions  contain  complex  Ag(N02)'2  ions.  The  stability  constant 
k  =  Ag(N02)'2/[Ag'][N0'2]2  is  0-68  x  103. 

On  the  addition  of  an  alkali  nitrite  to  a  solution  of  mercurous 
nitrite,  mercury  is  precipitated  and  a  mercuric  salt  remains  in  solution, 
the  reaction  proceeding  quantitatively  according  to  the  ionic  equation 
Hg2"  =  Bg  +  Hg".  It  is  shown  that  the  mercuric  salt  is  present 
in  solution  mainly  as  a  complex  ion,  Hg(N02)"4 ;  the  constant 
k  =  Hg(N02)"4/[tig''][N02']4 has  the  value  3-5  x  1013.  This  constant  is 
less,  and  therefore  the  nitrite  complex  is  less  stable  than  the  corre¬ 
sponding  halogen  compounds  of  mercury  (compare  Sherrill,  Abstr., 
1903,  ii,  534,  649).  Since,  in  general,  the  tendency  to  complex  forma¬ 
tion  decreases  with  increasing  electroaffinity,  it  is  considered  that  the 
nitrite  ion  is  “  stronger  ”  than  the  chlorine  ion  and  this  view  is  also 
in  accord  with  the  considerable  solubility  of  silver  nitrite  as  compared 
with  the  halogen  silver  salts.  G.  S. 

Researches  on  Chemical  Affinity.  II.  J.  N.  Bronsted  (Zeit. 
physikal.  Chem.,  1906,  56,  645 — 685.  Compare  this  vol.,  ii,  339). — 
The  relations  between  A,  the  affinity,  and  U,  the  heat  effect,  of  a 
chemical  reaction  are  further  discussed,  and  for  the  case  where  the 
heat  effect  is  a  linear  function  of  the  temperature,  the  following  formula 
is  deduced  :  A  =  U+  (e2 — c^TlogeT +  kT,  in  which  c4  and  c,2  are  the 
heat  capacities  of  the  first  and  second  systems,  and  k  is  a  constant. 
Again,  if  the  affinity  and  heat  effect  are  known  for  one  temperature 
Tv  then  the  value  of  A  at  the  temperature  T  is  given  by  the  formula. 
A=AVT{TX~-UX{T- — T1)/2\  +  (c2 — c^TlogeT/ 1\ — ( T — 2\ )].  From  this 
formula  it  is  possible  to  outline  the  general  character  of  affinity — 
temperature  curves. 

To  verify  his  theoretical  deductions,  the  author  has  made  experiments 
on  the  solution  affinity  of  lead  chloride  and  potassium  chloride.  In  the 
former  case,  the  affinity  of  the  process  PbCl2cryst  — >  PbCl2T_  (where 
PbCl2y_  means  a  solution  of  the  chloride  of  concentration  y_),  has  been 
deduced  from  the  E.M.F.  of  the  combination, 

Pb  |  PbCl2sat.  |  AgCl.Ag-4g.AgCl  |  PbCl2T._  |  Pb. 

These  measurements  confirm  the  author’s  formulae,  and  it  has  in  especial 
been  found  possible  to  determine  the  position  of  a  maximum  poifit  on 
the  affinity-temperature  curve.  The  experiments  with  potassium 
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chloride  also  supply  confirmation  of  the  author’s  theoretical  work.  In 
this  case  the  affinity  of  the  solution  process  at  various  temperatures 
was  deduced  from  the  E.M.F.  of  the  combination, 

Ag.AgCl  |  KCU.  |  KCly-  |  AgCl.Ag.  J.  C.  P. 

Relation  of  Chemical  Activity  to  Electrolytic  Conductivity. 
John  L.  Sammis  {J.  Physical  Chem.,  1906,  10,  593—625). — When  the 
rate  of  inversion  of  a  solution  containing  sucrose,  acid,  and  water  is 
compared  with  the  rate  of  inversion  of  a  solution  containing  the  same 
quantities  of  sucrose  and  acid,  but  benzene  or  acetone  instead  of  part 
of  the  water,  it  is  found  that  the  change  of  velocity  and  the  change  of 
conductivity  are  quite  out  of  proportion  to  each  other,  and  not  even 
always  in  the  same  direction.  Similar  experiments  on  the  rate  of 
catalysis  of  methyl  acetate  by  acids,  and  on  the  rate  of  solution  of 
magnesium  in  acids,  lead  to  a  similar  conclusion  ;  that  is,  the  activity 
of  acids  in  the  three  foregoing  types  of  chemical  action,  varies  inde¬ 
pendently  of  the  electrolytic  conductivity  of  the  solutions.  The  acids 
used  were  nitric,  hydrochloric,  and  acetic,  sometimes  in  very  concen¬ 
trated,  sometimes  in  dilute  solution. 

Numerous  experiments  are  described  showing  that  the  precipitation 
of  one  metal  by  another  from  a  salt  may  take  place  in  non-conducting 
solutions  (compare  Kahlenberg,  Abstr.,  1902,  ii,  301).  Thus,  when  a 
solution  of  copper  oleate  in  amyl  nitrate  is  heated  with  metallic  lead 
for  two  hours  on  the  water-bath,  the  lead  is  coated  with  metallic 
copper.  Of  83  solvents  examined,  69  are  found  to  permit  this  precipita¬ 
tion  of  copper  from  copper  oleate,  the  solutions  being  in  all  cases  non¬ 
conducting.  In  the  elimination  of  copper  from  copper  oleate,  lead  is 
the  most  efficient  metal.  Many  metals  are  without  action ;  thus, 
sodium  can  be  melted  in  the  toluene  solution  of  copper  oleate  without 
producing  any  effect.  Lead  is  much  more  reactive  with  copper  oleate 
than  with  other  metallic  oleates,  and  eliminates  copper  from  other 
salts  such  as  the  hexoate  and  palmitate.  Lead  eliminates  copper  also 
from  the  fused  salts. 

In  order  that  copper  may  be  precipitated  by  lead  from  a  copper 
oleate  solution,  the  latter  must  contain  more  than  a  certain  percentage 
of  the  oleate.  This  minimum  percentage  of  copper  oleate  differs  for 
different  solvents  and  for  different  temperatures.  Again,  the  precipi¬ 
tation  of  copper  from  copper  oleate  solutions  by  lead  is  greatly  facili¬ 
tated  by  the  presence  of  lead  oleate,  cadmium  oleate,  or  cotton-seed 
oil. 

The  experiments  recorded  are  considered  to  show  conclusively  that 
no  constant  relation  exists  between  electrolytic  conductivity  and 
chemical  activity.  It  is  maintained  that  the  observed  facts  are  most 
adequately  interpreted  when  solutions  are  regarded  as  chemical  unions 
of  solvent  and  solute.  J.  C.  P. 

Researches  on  Catalytic  Racemisation.  Chr.  Winther  (Zeit. 
physikal.  Chem.,  1906,  56,  719 — 749.  Compare  this  vol.,  ii,  736). — In 
the  racemisation  of  rf-tartaric  acid  the  first  product  is  exclusively 
i-tartaric  acid,  and  racemic  acid  is  not  formed  directly.  Measurements 
of  rotation  recorded  in  the  paper  make  it  probable  that  the  catalytic 
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effect  of  alkalis  in  accelerating  racemisation  is  associated  with  the 
replacement  of  hydroxy  lie  hydrogen  by  metals.  A  compound  of  this 
kind,  disodium  sodiotartrate,  G02Na*CH(0Na)*GH(0H)*C02Na,  has 
been  isolated  from  the  strongly  alkaline  solutions  of  sodium  tartrate, 
and  found  to  have  a  transition  point  at  51 '5°. 

Potassium  does  not  so  readily  form  such  a  compound,  and  in 
harmony  with  this  it  is  found  that  potassium  hydroxide  does  not  have 
as  marked  a  catalytic  effect  on  racemisation  as  sodium  hydroxide. 

Incidentally,  a  method  is  described  for  the  investigation  of  strongly 
alkaline  solutions,  depending  on  the  determination  of  the  rate  at  which 
phenolphthalein  solutions  are  decolorised  (compare  McCoy,  Abstr., 
1904,  ii,  512).  This  method  was  devised  in  the  course  of  an  attempt 
to  establish  a  relationship  between  the  rate  of  racemisation  and  the 
number  of  hydroxyl  ions  present.  Although  the  attempt  was  un¬ 
successful,  it  was  found  that  the  number  of  hydroxyl  ions  in  strong 
potash  or  soda  solutions  is  generally  increased  by  the  addition  of 
potassium  or  sodium  salts,  the  increase  effected  by  potassium  salts 
being  greater  than  the  increase  effected  by  sodium  salts.  J.  C.  P. 

Retarding  or  Paralysing  Action  Exerted  by  Chloroform,  &c., 
on  the  Reactions  yielding  Organo-magnesium  Compounds. 
Albert  Reychler  (Bull.  Soc.  chim.,  1906,  [iii],  35,  803 — 811). — When 
chloroform  is  added  (1)  before  the  alkyl  haloid  in  the  Grignard  reaction, 
or  (2)  to  a  mixture  in  which  a  reaction  of  this  type  is  already  proceeding, 
or  (3)  to  a  mixture  in  which  such  a  reaction  has  been  started  by  the 
addition  of  a  small  quantity  of  an  exciting  agent  to  the  liquid  consist¬ 
ing  of  ether,  alkyl  haloid,  and  magnesium,  the  reaction  is  inhibited 
either  temporarily  or  permanently,  depending  on  the  quantity  of  chloro¬ 
form  used.  A  similar  retardation  or  paralysis  is  brought  about  by  the 
addition  of  carbon  tetrachloride,  bromoform,  acetone,  or  ethyl  acetate, 
although  the  last  of  these  appears  to  exercise  an  accelerating  action  in 
the  case  of  a  mixture  of  magnesium,  methyl  iodide,  and  ether. 

If  the  Grignard  reaction  may  be  regarded  as  a  fermentative  process, 
starting  at  a  particular  point  and  being  propagated  through  the  mass 
by  reaction  between  contiguous  molecules,  the  retarding  action  of 
chloroform  may  be  explained  by  (1)  the  dilution  of  the  liquid  and  (2) 
the  interposition  of  foreign  particles  between  molecules  which  would 
otherwise  react.  Experiments  designed  to  test  the  validity  of  this 
view  gave  negative  results. 

It  is  suggested  therefore  that  the  production  of  organo-magnesium 
compounds  is  accompanied  by  the  formation  of  catalytic  substances 
capable  of  initiating  changes  of  the  type  by  which  they  themselves  are 
produced,  and  of  rendering  active  systems  which  would  otherwise 
remain  inert.  These  catalytic  agents,  possibly  substances  of  the  type 
MgR2,  are  probably  highly  reactive  towards  chloroform  and  the  addition 
of  the  latter  therefore  leads  to  a  retardation  of  the  whole  reaction. 

T.  A.  H. 

Substances  existing  in  Three  Liquid  Modifications,  One 
Isotropic  and  Two  Fluid-Crystalline.  Otto  Lehmann  (Zeit. 
physikal.  Chem.,  1906,  56,  750 — 766). — Cholesterol  decoate  is  found 
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not  only  to  behave  as  a  crystalline  fluid  between  82’2U  and  90'6°,  but 
to  exist  in  two  modifications  within  these  limits  of  temperature.  The 
change  from  the  one  modification  to  the  other  has  been  observed  under 
the  microscope,  as  the  substance  separated  from  solution  in  a  mixture 
of  aniline  and  amyl  alcohol.  That  this  is  a  case  of  true  dimorphism  is 
further  shown  by  studying  the  effect  of  foreign  admixtures,  but 
for  the  detailed  evidence  of  the  transition,  the  original  must  be 
consulted. 

Two  fluid  crystalline  modifications  appear  to  exist  also  in  the 
following  cases :  cholesteryl  octoate,  isovalerate,  isobutyrate, 
w-valerate,  propionate,  hexoate,  butyrate,  and  formate.  J.  C.  P. 

Extension  of  the  Field  of  Existence  of  Fluid  Crystals  by 
Addition  of  other  Substances.  Otto  Lehmann  {Ann.  Physik, 
1906,  [iv],  21,  181 — 192.  Compare  preceding  abstract). — Supercooled 
ammonium  oleate  exhibits  the  properties  of  fluid  crystals,  but  has  a 
very  fleeting  existence  and  is  very  readily  converted  into  the  stable 
solid  form.  The  stability,  however,  of  the  fluid  crystalline  ammonium 
oleate  is  increased  by  adding  the  isomorphous  potassium  and  sodium 
oleates  or  trimethylamine  oleate.  In  the  case  of  cholesteryl  acetate 
the  fluid  crystalline  monotropic  modification  can  be  obtained  only 
from  the  supercooled  liquid,  but  by  addition  of  cholesteryl  benzoate 
the  field  of  existence  of  the  enantiotropic  modification  is  enlarged. 
Other  substances,  which  do  not  normally  yield  fluid  crystals,  but  can 
be  obtained  in  that  form  by  a  small  addition  of  another  substance,  are 
yr-azophenetole  and  p-azoanisole.  Further,  benzyl  j>azoxycinnamate 
(Vorliinder,  this  vol.,  ii,  318)  can  be  made  to  appear  as  fluid  crystals 
by  addition  of  ethyl  p-azoxybenzoate.  J.  C.  P. 

Spiral  Arrangement  in  Crystallised  Substances.  Frederic 
Wallerant  ( Compt .  rend.,  1906,  143,  555 — 557). — Michel  Levy  has 
shown  that  in  some  spherolites  of  chalcedony  the  optical  orientation 
of  the  fibres  varies  continuously  along  their  length;  this  may  be 
explained  by  assuming  the  fibres  to  have  a  helical  twist  about  their 
long  axis.  A  similar  phenomenon  was  observed  by  the  author  in 
several  artificially  crystallised  substances,  especially  when  two  sub¬ 
stances  have  been  hurriedly  crystallised  together  in  the  form  of 
spherolites.  Sodium  nitrate  and  sodium  bromate,  which  although 
isomorphous  only  yield  mixed  crystals  within  certain  limits,  produce 
such  spherolites  when  fused  together.  With  malonamide  and  p- azoxy- 
anisole  the  helical  twist  appears  to  be  determined  by  the  presence  of 
sardonic  acid,  and  in  the  case  of  chalcedony  the  water  may  have  had  a 
similar  influence.  L.  J.  S. 

Liquid  Crystals  of  Cholesteryl  Propionate.  Frederic  Wallerant 
{Compt.  rend.,  1906,  143,  605 — 606). — Cholesteryl  propkmate  exists 
in  two  solid  modifications,  one  unstable  and  slightly  doubly  refracting, 
and  the  other  biaxial  and  highly  doubly  refracting.  The  latter 
frequently  crystallises  in  spherolites,  the  fibres  forming  a  spiral 
round  one  of  the  bisectors  of  the  optic  axes ;  if  such  a  crystal  is  care¬ 
fully  heated,  it  is  converted  into  a  uniaxial  liquid  crystal  which  exhibits 
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the  same  spiral  formation  and  has  its  optic  axis  parallel  to  the  mean 
axis  of  the  solid  crystal. 

The  author  finds  that  the  property  of  diffusing  a  coloured  light, 
observed  by  Reinitzer  in  the  case  of  liquid  crystals,  is  confined  to 
sections  which  are  perpendicular  to  the  optic  axis,  and  if  the  crystal 
is  fused  and  allowed  to  cool  gradually  it  is  somewhat  suddenly 
converted  into  liquid  crystals  in  the  form  of  a  radiating  star  which 
exhibit  the  phenomenon  of  the  black  cross  and  do  not  diffuse  light,  the 
fibres  being  parallel  to  the  optic  axis  ;  on  removing  the  cover  glass  the 
stellate  clusters  are  destroyed,  and  the  liquid  becomes  homogeneous 
and  diffuses  light  from  all  points  of  its  surface.  M.  A.  W. 

Liquid  Crystals  of  Ammonium  Oleate.  Frederic  Wallerant 
( Compt .  rend.,  1906,  143,  694 — 695). — Liquid  crystals  of  ammonium 
oleate  exhibit  in  convergent  polarised  light  a  good  uniaxial  interference 
figure,  the  optical  sign  of  which  is  positive.  The  alterations  of  the 
optical  character  with  changes  of  temperature  indicate  that  there  are 
four  crystalline  modifications  of  this  compound.  L.  J.  S. 

Connexion  between  the  Critical  Temperatures  of  Gases  and 
Vapours  and  their  Absorption  Coefficients,  and  the  Viscosity 
of  the  Solvent  Medium.  Wm.  Tate  ( Medd .  k.  Vetensk.  Akad. 
Nobelinstitut,  1906,  1,  No.  4,  1 — 9.  Compare  Winkler,  Abstr.,  1892, 
556  ;  this  vol.,  ii,  342 ;  Rex,  this  vol.,  ii,  342). — The  relationship 
enunciated  by  Winkler  that  the  change  in  the  absorption  coefficient  of 
a  gas  with  the  temperature  ‘  is  proportional  to  the  change  in  the 
viscosity  of  the  solvent  is  shown  to  be  at  variance  with  experimental 
data.  The  value  of  the  constant  in  Winkler’s  equation  (loc.  cit .)  is  not 
determined  by  the  number  of  atoms  in  the  molecule  of  the  gas. 

it  is  shown  that  the  data  of  Winkler  and  Rex  satisfy,  however,  the 
relationship,  K-(y0  -  pt/VoM/VA)  ~  AM  J~2'k/?\v),  in  which  p0  and  /xt 
denote  the  coefficients  of  viscosity  of  water,  fi0  and  fit  the  absorption 
coefficients  of  the  gas  at  0°  and  t°  respectively,  2)c  the  critical  tempera¬ 
ture  of  fhe  gas  and  Tw  the  mean  temperature  of  the  solution.  For 
gases  with  very  different  critical  temperatures  the  value  of  K  is  very 
approximately  0-90  for  the  temperature  interval  0 — 20°.  The  relation¬ 
ship  may  inversely  be  employed  to  deduce  the  critical  temperature  of  a 
gas  or  vapour  from  the  variation  of  its  absorption  coefficient  with  the 
temperature.  H.  M.  D. 

Apparatus  for  Measuring  the  Solubility  of  Solids  in  Liquids. 

R.  P.  Veimarn  (J.  Fuss.  Fhys.  Chem.  Soc.,  1906,  38,  i,  228 — 234). — 
The  apparatus  here  described  depends  on  the  same  principle  as  that  of 
Victor  Meyer,  but  differs  from  all  others  so  far  devised  in  the  follow¬ 
ing  features.  (1)  The  total  absence  of  glass  taps  or  rubber  joints  in 
contact  with  the  liquid  under  investigation.  (2)  The  rapidity  with 
which  small  quantities  can  be  removed  for  trial.  (3)  No  suction  need 
be  applied,  whatever  the  nature  of  the  substances  employed.  (4)  The 
filtration  can  be  observed  and  regulated  easily.  (5)  Filtration  need 
not  be  resorted  to  when  the  solid  settles  easily  to  the  bottom  of  the 
vessel.  A  figure  and  a  full  description  of  the  apparatus  and  the 
method  of  working  it  are  given.  Z.  K. 
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The  Mechanism  of  Ionisation  by  Solution.  Gustav  Hinrichs 
(l Gompt .  rend.,  1906,  143,  549 — 550). — A  theoretical  paper  in  which 
the  following  explanation  is  advanced  of  the  phenomena  of  solution 
and  ionisation.  When  sodium  chloride  dissolves  in  water  its  molecules 
are  separated  from  one  another  by  the  mechanical  action  of  the  rapidly 
rotating  molecules  of  the  water.  The  friction  thus  set  up  produces 
statical  electricity  which  cannot  excape  owing  to  the  water  being  a  non¬ 
conductor,  the  two  atoms  of  the  salt  molecule  become  charged,  the 
sodium  atom  receiving  the  positive  and  the  chlorine  atom  the  negative 
electron,  dissociation  of  the  chemical  combination  of  the  two  atoms 
then  occurs,  and  the  atoms,  each  charged  with  an  electron,  become  the 
ions.  M.  A.  W. 

Solution  of  Metals.  III.  Tycho  Ericson-Auren  and  Wilhelm 
Palmaer  (Zeit.  physikal.  Chem.,  1906,  56,  689 — 702.  Compare  Abstr., 
1902,  ii,  64  ;  1903,  ii,  718). — A  reply  to  Brunner  (Abstr.,  1905, 
ii,  235),  and  a  criticism  of  the  latter’s  diffusion  theory  of  solution  as 
applied  to  metals.  J.  C.  P. 

The  Separation  of  Liquids  into  Layers.  F.  W.  Smirnoff  (J. 
Russ.  Rhys.  Chem.  Soc.,  1906,  38,  i,  5 — 6). — At  a  given  temperature 
the  effect  of  any  one  group  of  metals  on  the  separation  of  isobutyric 
acid  and  water  into  layers  increases  with  decreasing  atomic  weight  of 
the  metal ;  the  effect  also  increases  on  passing  from  the  first  to  the 
second  group,  and  from  the  second  to  the  third.  For  acid  radicles  the 
effect  increases  in  the  order  :  NOg,  Br,  S04/2,  Cl ;  KI  decomposes. 
The  action  of  a  salt  is  due  to  its  tendency  in  solution  to  become 
associated  with  the  solvent.  Thus  the  greater  the  tendency  of  the 
radicles  or  elements  to  form  such  associations,  the  less  will  be  the 
amount  required  to  induce  separation.  Z.  K. 

Agglutination  and  Allied  Reactions  from  the  Physical 
Standpoint.  I.  B.  H.  Buxton  and  Philip  Shaffer  [Zeit.  physikcd. 
Chem.,  1906,  57,  47 — 63). — For  a  number  of  electrolytes  the  smallest 
concentrations  which  suffice  to  cause  the  coagulation  of  mastic,  bacteria, 
and  agglutinin  bacteria  are  tabulated,  and  the  results  are  on  the  whole 
in  good  agreement  with  those  of  Bechhold  (Abstr.,  1904,  ii,  650).  The 
factors  generally  considered  to  govern  the  efficiency  of  the  positive  ion 
in  causing  flocculation  are  (1)  the  degree  of  electrolytic  dissociation, 
(2)  the  valency,  (3)  the  mobility  of  the  ion,  (4)  the  electrolytic 
solution  tension.  To  these  the  authors  add  hydrolysis  as  an  important 
factor. 

Coagulation  is  not  due  alone  to  mere  neutralisation  of  the  charges 
carried  by  the  colloid,  and  probably  the  ability  of  the  colloid  particles 
to  adsorb  electrolytes  or  to  form  solid  solutions  comes  into  play.  The 
authors’  experiments  indicate  that  in  some  cases,  such  as  the  coagnla- 
tion  of  mastic  by  lead  salts,  there  is  a  permanent  union  between  the 
electrolyte  and  the  suspension. 

Bacteria  and  agglutinin  bacteria  when  suspended  in  water  are  alike 
in  that  they  both  travel  to  the  anode  under  the  influence  of  an  electric 
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current,  but  the  suspension  of  the  latter  is  much  less  stable  than  that 
of  the  former. 

In  studying  the  action  of  those  electrolytes  which  cause  the  coagula¬ 
tion  of  bacteria,  the  authors  find  that  the  flocculation  takes  place  only 
when  the  concentration  of  the  electrolyte  lies  between  certain  limits. 
Solutions  of  the  electrolyte  outside  this  zone,  either  more  concentrated 
or  more  dilute,  fail  to  cause  precipitation.  On  the  other  hand,  the 
behaviour  of  iron,  chromium,  and  aluminium  salts  in  regard  to  the 
coagulation  of  mastic  is  peculiar,  in  that  there  are  certain  gaps  in  the 
concentration  of  the  electrolyte  within  j  which  no  flocculation  takes 
place.  J.  C.  P. 

Agglutination  from  the  Physical  Standpoint.  II.  A  Com¬ 
parison  of  various  Suspensions.  B.  H.  Buxton  and  Oscar 
Teague  (Zeit.  physikal .  Chem.,  1906,  57,  64 — 75). — The  work  described 
in  the  previous  abstract  has  been  extended  by  the  study  of  other 
suspensions.  The  general  conclusions  are  in  harmony  with  the  results 

already  recorded.  J.  C.  P. 

Agglutination  from  the  Physical  Standpoint.  III.  The 

Electrical  Charge  carried  by  the  Suspended  Particles.  Oscar 
Teague  and  B.  H.  Buxton  (Zeit.  physikal.  Chem .,  1906,  57,  76 — 89. 
Compare  the  two  preceding  abstracts). — Unorganised  suspensions, 
bacteria  and  agglutinin  bacteria,  all  carry  a  negative  charge  and  travel 
towards  the  anode  when  in  pure  water.  In  presence  of  an  electrolyte, 
however,  and  subject  to  certain  conditions  of  concentration,  the  charge 
on  the  suspensions  of  bacteria  becomes  a  positive  one.  The  theory  of 
this  is  discussed  in  the  paper.  J.  C.  P. 

Nature  of  Coagulation.  Nicola  Pappada  (Gazzetta,  1906,  30, 
ii,  259 — 264). — Since  hydrogels  precipitated  by  electrolytes  contain 
only  the  colloidal  matter  and  not  the  electrolyte,  the  change  cannot 
be  due  to  chemical  reactions,  but  must  depend  solely  on  catalytic 
processes.  The  precipitation  is  not  brought  about  merely  by  diffusion, 
because  non-dissociated,  dissolved,  diffusible  organic  substances  are 
devoid  of  this  power  of  coagulation. 

The  author’s  investigations  of  the  coagulation  of  dilute,  colloidal  solu¬ 
tions  ot  silicic  acid,  prussian  blue,  copper  ferrocyanide,  and  silver  show 
that,  :  (1)  the  coagulating  action  of  electrolytes  with  univalent  cations 
increases  with  the  velocity  of  hydro-diffusion  of  the  latter.  The  follow¬ 
ing  series  gives  these  cations  in  decreasing  order  of  magnitude  of  either 
their  velocity  of  hydro-diffusion  or  their  coagulating  action  :  H,  Cs,  Kb, 
K,  NH4.  Na,  Li ;  in  the  case  of  silicic  acid,  hydrogen  is  an  exception. 
(2)  For  electrolytes  with  bivalent  cations,  the  coagulating  action 
varies  in  the  same  way,  but  is  greater  than  with  electrolytes  having 
univalent  cations.  (3)  The  same  is  the  case  with  electrolytes  con¬ 
taining  tervalent  cations.  It  is  concluded  that  the  coagulating  action 
of  an  electrolyte  depends  only  on  the  velocity  of  diffusion  and  the 
electric  charge  of  the  cations. 

Bacteria  are  precipitated  in  the  same  manner  as  inorganic  suspen¬ 
sions  and  colloids,  and  they  are  also  transported  towards  the  anode  by 
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an  electric  current,  so  that  they,  too,  must  have  a  negative  electric 
charge. 

The  reason  for  water  becoming  positively  charged  and  proceeding 
towards  the  cathode,  whilst  the  suspended  particles  pass  in  the 
direction  of  the  anode,  rests  on  the  experimental  observation  that 
substances  having  a  high  dielectric  constant,  when  in  contact  with 
other  substances  having  a  lower  dielectric  constant,  become  positively 
charged. 

The  mechanism  of  the  precipitation  of  a  colloid  by  an  electrolyte  is 
explained  as  follows  :  the  electrolyte  diffuses  in  the  form  of  ions  into 
the  solution  of  the  colloid,  the  particles  of  which  are  impermeable  to 
the  ions,  and  hence  receive  blows  tending  to  withdraw  from  the 
particles  their  condition  of  minute  suspension,  the  time  required  for 
this  depending  on  the  velocity  of  diffusion  of  the  ions.  Ions  charged 
with  positive  electricity  neutralise  the  negative  charges  of  the 
particles,  the  charges  of  the  same  cations  being  re-established  by  the 
water  giving  up  its  charge  to  them.  Suspension  of  the  particles  being 
only  possible  when  they  carry  a  negative  charge,  precipitation  must 
ensue  T.  H.  P. 

Action  of  Electrolytes  on  Colloidal  Solutions.  E.  F. 

Burton  (Phil.  Mag.,  1906,  [vi],  12,  472 — 478). — Coagulation  of 
colloids  takes  place  most  rapidly  at  the  isoelectric  point,  that  is,  when 
the  colloid  particles  are  uncharged  and  do  not  move  in  an  electric  field. 
The  effects  of  uni-,  bi-,  and  ter-valent  ions  in  this  re-pect  differ  greatly, 
the  coagulative  powers,  according  to  the  results  of  Linder  and  Pjcton, 
being  1  :  35  :  1026  (Trans.,  1895,  67,  63),  these  values  being  also  in 
accord  with  Whetham’s  theoretical  deduction.  The  coagulative  power 
of  quadrivalent  ions,  however,  was  found  by  Linder  and  Picton  to  be 
small,  a  result  not  in  accord  with  the  theory  (Trans.,  1905,  87,  1906). 
The  author’s  experiments  with  colloidal  solutions  of  silver  and  gold 
prove  that  the  addition  of  aluminium  sulphate  in  small  quantities 
causes  first  a  decrease  in  the  charge  of  the  particles  and  ultimately  a 
reversal.  The  solution  passes,  at  the  isoelectric  point,  through  a  state 
of  maximum  instability,  becoming  again  stable  when  more  of  the 
electrolyte  is  added,  and  the  author  suggests  that  it  is  possible  that 
with  the  quadrivalent  ions  the  isoelectric  point  is  so  easily  overstepped 
that  its  existence  might  be  easily  overlooked  and  the  coagulative 
power  hence  greatly  underestimated.  The  charge  on  the  colloidal 
silver  is  calculated  as  equal  to  0-o4'of  that  on  the  equivalent  amount 
of  a  univalent  ion,  the  corresponding  number  in  the  case  of  colloidal 
gold  being  0’12.  L.  M.  J. 

Literature  of  the  Colloids.  Alexander  P.  Saban^eff  (J.  Puss. 
Phys.  Chem.  Soc.,  1906,  38,  i,  141 — 144). — A  criticism  of  the  biblio¬ 
graphy  of  the  colloids  by  Muller  (Abstr.,  1904,  ii,  392).  Z.  K. 

Vacuum  Distilling  Apparatus  for  Solid  Substances.  Hugo 
Haehn  ( Zeit .  angew.  Chem.,  1906,  19,  1669 — 1670). — The  Briihl 
apparatus  is  recommended,  but  the  exit  tube  of  the  Claisen  frac¬ 
tionating  flask  is  connected  with  a  condenser  which  projects  into  the 
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receiver  chamber.  Through  the  condenser  hot  paraffin  oil  is  circulated, 
so  that  the  inner  tube  of  the  condenser  can  be  kept  at  a  temperature 
higher  than  the  melting  point  of  the  substance  distilling.  A  figure  of 
the  apparatus  is  given  in  the  original.  L.  de  K. 

Safety  Condenser  for  Extractions  with  Inflammable 
Solvents.  Adolphe  Besson  ( Chem .  C^ntr.,  1906,  ii,  993  ;  from 
Collegium ,  1906,  222 — 223). — The  upper  end  of  the  reflux  condenser 
is  fitted  with  a  cork,  through  which  passes  a  tube,  bent  so  that  it  may 
be  connected  by  a  rubber  tube  to  an  opening  in  the  water  jacket  of  the 
condenser.  If,  owing  to  too  vigorous  boiling,  the  solvent  should  rise  to 
the  top  of  the  condenser,  it  passes  into  the  jacket  and  is  carried 
away  by  the  water.  An  additional  opening  in  the  water  jacket 
serves  to  hold  a  water  trap.  P.  H. 

Simple  Modification  of  a  Soxhlet  Condenser  for  Recover¬ 
ing  the  Solvent.  Napoleone  Passerini  (Chem.  Centr.,  1906,  ii, 
993  ;  from  Staz.  sperim.  agrar.  ital.,  39,  33 — 34). — The  lower  end 
of  the  reflux  condenser,  which  is  connected  to  a  Soxhlet  extraction 
apparatus  by  means  of  an  adapter,  is  bent  so  as  to  admit  of  its  being 
turned  through  an  angle  of  180°,  and  used  as  an  ordinary  condenser 
for  distilling  off  the  solvent.  P.  H. 
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Inorganic  Chemistry. 


Autoxidation  and  Oxidation  with  Nitric  Oxide.  Wilhelm 
Manchot  ( Ber .,  1906,  39,  3510 — 3511). — When  organic  dihydro¬ 
compounds  such  as  oxanthranol,  indigo-white,  and  hydrazobenzene 
undergo  autoxidation,  the  reaction  occurs  according  to  the  following 
equation:  RH2  +  02  =  R  +  H202,  a  molecule  of  hydrogen  peroxide 
being  formed  for  each  molecule  of  oxygen  absorbed.  That  this  forma¬ 
tion  of  hydrogen  peroxide  is  due  to  the  two  linked  oxygen  atoms,  and 
that  this  chain  is  still  intact  in  the  peroxide  itself  may  be  shown  by 
the  fact  that  when  the  oxidation  is  effected  by  a  substance  not  con¬ 
taining  linked  oxygen,  then  the  formation  of  peroxide  does  not  occur. 
A  convenient  oxidising  agent  for  this  demonstration  is  nitric  oxide, 
which  reacts  in  accordance  with  the  following  equation  :  RH2  +  2NO  = 
R  +  H20  +  N20.  G.  T.  M. 

Electrolytic  Chlorine.  Paul  Ferchland  ( Chern .  Centr.,  1906,  ii, 
1157 — 1158;  from  Elektrochem.  Zeit .,  1906,  13,  114 — 119). — In  spite 
of  frequent  statements  to  the  contrary,  electrolytic  chlorine  is  identical 
with  chlorine  prepared  by  other  processes.  The  peculiar  action  of  this 
chlorine  in  the  preparation  of  bleaching  powder  is  attributed  to  its 
containing  carbon  dioxide  derived  from  the  oxidation  of  the  electrodes. 
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Chlorine  prepared  by  the  electrolytic  process  contains  from  10  to  12 
per  cent,  of  carbon  dioxide ;  this  seems  to  be  due,  not  to  secondary 
reactions,  but  to  a  wandering  of  the  ions — some  of  the  hydroxyls  from 
the  alkali  passing  through  the  diaphragm  to  the  anode  :  if  two 
diaphragms  are  used,  the  space  between  them  becomes  alkaline.  The 
amount  of  carbon  dioxide  in  the  cathode  space  is  in  practice  never 
less  than  6  per  cent.,  even  when  the  potassium  chloride  is  still  fresh, 
but  it  can  be  reduced  to  1  or  2  per  cent,  by  employing  two  diaphragms 
and  maintaining  a  continuous  circulation  of  potassium  chloride.  At 
lower  temperatures,  which  are  not  attainable  on  a  large  scale,  more 
oxygen  than  carbon  dioxide  is  obtained  and  also  a  little  carbon 
monoxide  ;  at  higher  temperatures,  the  electrodes  are  attacked  by  the 
oxygen.  P.  H. 

Equilibrium  in  the  Deacon  Process.  Gilbert  1ST.  Lewis  (J. 
Amer.  Chem .  Soc.,  1906,  28,  1380—1395). — A  method  has  been 
devised  for  determining  the  condition  of  equilibrium  of  the  reaction 
4HC1  +  02  =  2H20  +  2C12  at  different  temperatures.  The  apparatus  is 
described  with  the  aid  of  a  diagram. 

The  catalyst,  cupric  chloride,  does  not  reach  a  constant  state  for 
several  days,  and  it  is  therefore  necessary  to  pass  a  mixture  of  given 
composition  over  it  until  a  stationary  condition  is  attained.  The  time 
required  to  establish  equilibrium  in  the  gases  was  found  to  increase 
as  the  temperature  was  diminished  and  as  the  proportion  of  oxygen 
was  reduced.  Experiments  were  made  at  352°,  386°,  and  419°  with 
mixtures  of  oxygen  and  hydrogen  chloride  in  various  proportions.  The 
results  obtained  at  a  constant  temperature  were  found  to  be  in  accord¬ 
ance  with  the  law  of  mass-action.  The  yield  of  chlorine  from  a  given 
mixture  is  greater  the  lower  the  temperature,  and  the  change  of  the 
equilibrium  constant  is  in  good  agreement  with  van’t  Hoff’s  equation 
dlnK/dT -  Q/RT2,  where  K  is  the  equilibrium  constant  in  terms  of 
partial  pressures,  T  the  absolute  temperature,  R  the  gas  constant,  and 
Q  the  total  heat  developed  when  the  reaction  occurs  at  constant  pres¬ 
sure.  It  is  shown  that  the  equilibrium  constant  of  the  Deacon  re¬ 
action  at  any  temperature  can  be  calculated  from  the  equation 
logA=  (1509/7’)  -  1‘811.  The  value  thus  obtained  at  1537°  agrees  with 
Lowenstein’s  results  (this  vol.,  ii,  272)  on  the  dissociation  of  water 
and  hydrogen  chloride  at  that  temperature. 

From  the  equilibrium  constant  of  the  Deacon  reaction  at  25°  and 
the  free  energy  of  formation  of  hydrogen  chloride  as  calculated  from 
Dolezalek’s  results  (Abstr.,  1898,  ii,  421),  the  E.M.F.  of  the  hydrogen- 
oxygen  cell  is  found  to  be  P207  volts,  a  value  which  is  in  gcod 
agreement  with  that  obtained  by  an  entirely  different  method 
desciibed  in  an  earlier  paper  (this  vol.,  ii,  262).  E.  G. 

The  Existence  of  Bromine  Chloride.  Paul  Lebeau  ( Compt . 
rend.,  1906,  143,  589 — 591). — When  a  mixture  of  bromine  and 
chlorine  in  equivalent  quantities  is  cooled  at  -58°  it  separates  into  a 
liquid  and  a  solid  phase  containing  32  and  24-84  per  cent,  of  chlorine 
respectively,  the  percentage  of  chlorine  in  the  original  mixture  being 
30-71.  Further,  if  the  mixture  is  cooled  to  -80°  and  saturated  with 
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chlorine,  an  orange-red  liquid  is  obtained  which  deposits  mixed 
crystals  of  bromine  and  chlorine  when  heated  at  different  temperatures 
and  then  cooled.  Finally,  the  cooling  curve  of  mixtures  of  chlorine 
and  bromine  consists  of  a  slightly  concave  line  joining  the  melting 
points  of  bromine  (  -  7'3°)  and  chlorine  (  -  102-5°),  but  showing  no 
maximum  points ;  it  follows,  therefore,  that  bromine  and  chlorine 
form  mixed  crystals,  but  that  no  compound  of  the  two  elements  exists. 
The  so-called  “  bromine  chloride  ”  of  Bornemann  (Abstr.,  1878,  11)  and 
the  “  bromine  trichloride  ”  of  Thomas  and  Dupuis  (this  vol.,  ii,  662)  are 
respectively  a  solution  of  chlorine  in  bromine  and  mixed  crystals  of 
the  two  elements.  M.  A.  W. 

The  Liquefaction  of  Air  by  Expansion  with  Performance 
of  External  Work.  Georges  Claude  ( Compt .  rend.,  1906,  143, 
583 — 584). — When  the  liquefying  apparatus  previously  described  (this 
vol., ii, 16, 17)  isfedwith  cooled  oxygen  below  its  critical  pressure  instead 
of  with  cooled  and  compressed  air,  the  efficiency  of  the  machine  is  in¬ 
creased  in  the  ratio  of  0'95  :  O’SS,  and  the  oxygen  thus  employed  is 
recovered  at  a  later  stage  of  the  operation  and  can  be  used  again  for 
the  same  purpose.  M.  A.  W. 

Mixtures  of  Liquid  Oxygen  and  Nitrogen.  Alfred  Stock 
and  Carl  Nielsen  ( Ber .,  1906,  39,  3393 — 3397.  Compare  Erdmann 
and  Bedford,  Abstr.,  1904,  ii,  557 ;  Inglis  and  Coates,  Trans.,  1906, 
89,  886). — When  a  mixture  of  pure  liquid  oxygen  and  nitrogen  is 
allowed  to  boil  for  some  time  a  residue  of  pure  oxygen  is  obtained. 
The  oxygen  was  prepared  from  a  mixture  of  potassium  chlorate  and 
mangano-manganic  oxide  and  the  nitrogen  from  a  solution  of  sodium 
nitrite,  ammonium  chloride,  and  potassium  dichromate.  The  gases 
were  liquefied  by  means  of  liquid  air  through  which  a  rapid  stream  of 
hydrogen  was  bubbled.  Thirty  c.c.  of  a  mixture  containing  1 1  *6  per  cent, 
of  nitrogen  when  evaporated  to  7  c.c.  contained  no  nitrogen.  When 
liquid  nitrogen  and  oxygen  in  molecular  proportions  are  mixed  at 
-  197°  an  increase  in  temperature  of  0’5°  and  a  decrease  in  volume  of 
about  0'5  per  cent,  can  be  observed.  J.  J.  S. 

Preparation  of  Ozone.  Carl  D.  Harries  ( Ber .,  1906,  39 

3667 — 3670.  Compare  this  vol.,  i,  225,  and  Jannasch,  this  vol., 
ii,  577). — In  the  preparation  of  ozone,  ten  Berthelot  tubes  have 
been  used  (a)  in  parallel  and  ( b )  end  to  end.  When  the  oxygen  passes 
through  at  the  rate  of  0'5  litre  per  minute,  the  yield  of  ozone  is  much 
the  same  in  the  two  cases,  namely,  some  1 0  per  cent.  When  only  five 
tubes  are  used,  the  second  arrangement  gives  somewhat  the  better  yield 
and  the  same  holds  good  when  the  rate  of  flow  is  increased  to  1  litre 
per  minute,  but  in  both  sets  of  experiments  the  results  are  low  com¬ 
pared  with  the  yields  obtained  with  ten  tubes  and  the  slower  rate  of 
flow.  With  a  flow  of  0’2 — 0  25  litre  per  minute  and  ten  tubes  end  to 
end,  the  percentage  of  ozone  can  be  raised  to  thirteen.  The  system  of 
parallel  tubes  is  more  convenient  although  the  yields  of  ozone  are 
smaller.  J,  J.  S. 
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Thermal  Relationships  between  Ozone,  Nitric  Oxide,  and 
Hydrogen  Peroxide.  I.  Franz  Fischer  and  Hans  Marx  ( Ber ., 
1906,  39,  3631 — 3647.  Compare  Fisclier  and  Braehmar,  this  vol.,  ii, 
224;  Fischer  and  Mark,  ibid.,  ii,  606  ;  Warburg  and  Leithauser,  ibid., 
ii,  740). — Dried  and  purified  air  was  admitted  through  a  slit  10  mm. 
long  and  1  mm.  wide  to  a  Nernst  filament  (0'5  ampere)  placed  1  mm. 
from  the  slit.  The  tube  containing  the  filament  was  surrounded  with 
cold  water  and  the  issuing  gases  tested  by  means  of  tetramethyl-p- 
diaminodiphenyl methane  (this  vol.,  ii,  627).  The  colour  changes  show 
that  when  the  rate  of  flow  of  the  air  is  small,  2'S  m.  per  second, 
nitric  oxide  is  the  chief  product  formed,  but  with  a  rate  of  6-2  m.  per 
second,  mainly  ozone  is  formed.  The  change  occurs  when  the  rate  is 
about  5 ’2  m.  per  second.  The  time  required  to  give  the  coloration 
diminishes  rapidly  as  the  rate  of  flow  increases.  With  moist  air,  the 
formation  of  ozone  can  only  be  observed  with  a  higher  velocity, 
namely,  7-3  m.  per  second,  and  even  then  only  very  slowly.  With  a 
velocity  of  31  m.  per  second  no  trace  of  nitric  oxide  is  produced. 
When  moist  air  is  used,  hydrogen  peroxide  is  formed  in  addition  to, 
and  also  in  place  of,  ozone.  This  peroxide  condenses  with  the  water 
in  the  cold  tube  and  does  not  pass  out  with  the  ozone.  The  following 
values  have  been  obtained  for  air  containing  varying  amounts  of 
water  vapour  : 

03  titre.  H.,0.>  title. 


Dried  with  phosphoric  anhydride .  IT 2  — 

,,  „  concentrated  sulphuric  acid  .  0-90  — 

„  „  48  per  cent.  ,,  ,,  .  0105  — 

Passed  through  water  at  11-3° .  0'070  0  011 

„  „  „  „  36°  .  0-054  0-031 

„  „  „  „  60°  .  0-039  0-074 


These  numbers  indicate  that  the  first  traces  of  moisture  lessen  the 
yield  of  ozone  by  catalytic  action,  whereas  larger  quantities  of  water 
vapour  gradually  increase  the  yield  of  hydrogen  peroxide  at  the 
expense  of  the  ozone. 

The  influence  of  the  rate  of  flow  of  dry  air  on  the  yield  of  ozone  has 
been  investigated.  The  best  yield  was  obtained  with  a  velocity  of 
57 — 63  mm.  per  second,  namely,  0-02  per  cent,  of  the  air  used.  The  paper 
concludes  with  a  statement  of  the  best  conditions  under  which  ozone, 
hydrogen  peroxide,  or  nitric  oxide  alone  or  a  mixture  of  any  two  or 
of  all  three  may  be  most  readily  obtained  by  heating  and  subsequent 
cooling  of  air,  with  or  without  moisture.  J.  J.  S. 

Molecular  Weights  of  certain  Inorganic  Substances.  Ernst 
Beckmann  (Zeit.  cmorg.  Chem.,  1906,  51,  96 — 115.  Compare  Abstr., 
1904,  ii,  235). — The  molecular  weight  of  aluminium  bromide  in 
bromine  corresponds  with  the  formula  Al2Br6  both  at  the  boiling  and 
freezing  points.  Sulphur  enters  into  chemical  combination  with 
bromine,  giving  S.2Br2  molecules,  whilst  sulphuryl  chloride,  S2C12,  has 
the  normal  molecular  weight  in  the  same  solvent. 

The  boiling-point  elevation  constant  for  chlorine,  determined  by  using 
perchloroe thane,  C2C1G,  and  carbon  tetrachloride  as  solutes,  is  16‘5, 
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When  freshly  dissolved  in  liquid  chlorine,  sulphur  is  present  as  S8  mole¬ 
cules,  but  it  slowly  changes  into  sulphuryl  chloride.  The  latter  has  the 
normal  formula  S2C12  in  boiling  chlorine,  but  at  higher  temperatures 
undergoes  partial  decomposition  with  formation  of  reddish-brown  sulphur 
dichloride,  SC12,  which  also  has  the  normal  formula  in  this  solvent. 

Sulphur  and  selenium  seem  to  form  monoatomic  molecules  in  dilute 
solution  in  sulphuryl  chloride.  The  elevation  constant  for  the  latter 
solvent  is  about  5°. 

The  molecular  weights  of  stannic  iodide  and  antimony  and  arsenic 
tri-iodides  in  tin  tetrachloride,  and  in  phosphorus,  arsenic  and  antimony 
trichlorides,  are  abnormally  small  (one-third  to  one-half  the  normal 
values),  as  is  the  molecular  weight  of  arsenious  oxide,  As406,  in  the  two 
last-mentioned  solvents.  Other  observers  (Walden,  Abstr.,  1902,  ii, 
247 ;  Garelli  and  Bassani,  Abstr.,  1901,  ii,  541)  have  obtained  corre¬ 
sponding  results  by  the  cryoscopic  method,  and  it  is  suggested  that  the 
anomalies  are  largely  due  to  chemical  combination  between  solvent  and 
solute  and,  to  some  extent,  to  ionisation. 

In  tin  tetrachloride  and  arsenic  trichloride,  sulphur  gave  results 
pointing  to  the  formula  S8.  G.  S. 

Surface  Tension  of  Fused  Sulphur.  H.  Zickenhraht  (Ann. 
Physik.,  1906,  [iv],  21,  141 — 154). — One  end  of  a  glass  tube  of  known 
diameter  was  kept  under  the  surface  of  the  fused  sulphur,  and  the 
pressure  which  just  sufficed  to  force  bubbles  of  some  gas  from  the  end 
of  the  tube  was  determined.  From  the  radius  of  the  tube  and  the 
observed  pressure,  the  surface  tension  was  calculated.  From  the  melt¬ 
ing  point  up  to  160°  there  is  a  gradual  fall  in  the  value  of  the  surface 
tension.  At  160°  a  minimum  value  of  about  6  mg.  per  mm.  is  reached, 
and  thereafter  there  is  a  rise  up  to  a  maximum  about  250°,  at  which 
temperature  the  value  of  the  surface  tension  is  about  12  mg.  per  mm. 
After  the  maximum  there  is  a  rapid  fall  in  the  surface  tension  to  about 
300°,  and  subsequently  a  gradual  fall  may  be  observed  up  to  the  boil¬ 
ing  point  of  the  sulphur,  at  which  temperature  the  surface  tension  is 
about  4  5  mg.  per  mm.  In  view  of  the  results  obtained  the  author 
suggests  that  above  160°  a  new  modification  of  sulphur  exists — a 
modification  to  which  the  name  of  8-sulphur  is  given.  J.  C.  P. 

Sulphuric  Acid  Contact  Process.  Lothar  Wohler,  A.  Foss, 
and  W.  PlOddemann  ( Ber .,  1906,  39,  3538 — 3549). — When  a  mixture 
of  sulphur  dioxide  and  oxygen  is  passed  under  comparable  coeditions 
over  asbestos  charged  with  (1)  platinum,  (2)  platinum  monoxide,  or  (3) 
platinum  dioxide,  the  catalytic  efficiency  of  the  metal  is  found  to  exceed 
that  of  either  oxide.  The  activity  of  the  asbestos  charged  with  the 
oxides  increases  as  time  goes  on,  and  this  increased  efficiency  is  the 
consequence  of  gradual  reduction  of  the  oxides.  A  comparison  of 
palladium  and  palladium  monoxide  gave  a  similar  result.  The  authors 
find  further  that  whereas  of  the  three  metals,  platinum,  palladium,  and 
iridium,  the  first-named  forms  the  least  stable  oxides,  and  the 
last-named  the  most  stable  oxides,  the  temperature  of  maximum  cata¬ 
lytic  efficiency  is  lowest  for  platinum  and  highest  for  palladium.  It 
thus  appears  that  the  catalytic  action  of  the  platinum  metals  in  the 
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contact  process  is  not  due  to  the  intermediate  formation  of  an  exo¬ 
thermic  oxide.  The  observations,  however,  might  be  accounted  for  by 
the  existence  of  an  endothermic  oxide  formed  at  high  temperatures. 

J.  C.  P. 

Vapour  Tension  of  Liquid  Ammonia.  Otto  Brill  (Ann. 
Physih,  1906,  [iv],  21,  170 — 180). — The  vapour  tension  of  solid 
ammonia  at  -  79'2°,  determined  by  a  dynamical  method,  is  36-5  mm. 
of  mercury.  By  a  statical  method  the  values  of  the  vapour  tension  of 
liquid  ammonia  have  been  determined  at  other  temperatures  up  to 
—  33°.  The  melting  point  of  ammonia  is  -77'7°;  the  boiling  point 
under  atmospheric  pressure  is  —  33-0°. 

The  author  uses  his  results  to  test  a  formula  deduced  recently 
by  Nernst  (Gottinger  Nach.,  1906)  for  the  variation  of  vapour  tension 
with  temperature,  and  finds  a  good  agreement  between  the  calculated 
and  the  observed  values  of  the  vapour  tension.  Ammonia  behaves  as 
a  slightly  associated  liquid.  J.  C.  P. 

Red  Phosphorus.  A.  Siemens  (Chem.  Centr.,  1906,  ii,  1084 — '1085  ; 
from  Arb.  Kais.  Ges.-A.,  1906,  24,  264 — 304). — Mitscherlich’s  test 
cannot  be  regarded  as  absolutely  conclusive  for  the  presence  of  traces 
of  yellow  phosphorus  in  the  red  variety,  inasmuch  as  red  phosphorus 
itself  is  able  to  produce  a  similar  although  very  much  fainter 
luminosity.  There  is  no  chemical  reaction  characteristic  for  yellow 
phosphorus  alone,  which  is  not  exhibited  in  less  degree  by  red 
phosphorus,  but  the  reaction  velocity  of  red  phosphorus  is  much 
slower  than  that  of  yellow  phosphorus.  The  glowing  of  phosphorus  is 
attributed  to  the  formation  of  a  volatile  low  oxide  of  phosphorus.  In 
order  to  detect  yellow  phosphorus  in  red  phosphorus,  5  grams  of  the 
substance  should  be  extracted  for  half  an  hour  with  150  c.c.  of  benzene. 
One  c.c.  of  the  cooled  filtered  solution  is  then  mixed  with  1  c.c.  of 
a  solution  of  1’7  grams  of  silver  nitrate  in  100  c.c.  of  ammonia 
solution  of  sp.  gr.  0992.  Samples  of  pure  red  phosphorus  give,  after 
the  lapse  of  not  more  than  half  an  hour,  only  a  faint  yellow  coloration, 
whereas  a  precipitate  is  formed  if  any  yellow  phosphorus  was  present. 

Red  phosphorus  is  not  converted  into  the  yellow  variety  by  shock. 
When  red  phosphorus  is  powdered  or  shaken,  it  is  converted  into  a 
more  finely  divided  condition  in  which  it  is  more  soluble  and  also  more 
reactive  than  the  ordinary  red  variety.  A  solution  of  the  more  soluble 
form  left  in  contact  with  unchanged  red  phosphorus  slowly  deposits  its 
phosphorus,  whereas  a  solution  of  yellow  phosphorus  remains  un¬ 
changed  under  similar  conditions.  A  saturated  benzene  solution  of  red 
phosphorus,  evaporated  to  dryness  with  dilute  nitric  acid,  leaves  a 
yellowish-red  solid,  which  is  very  slightly  soluble  in  aqua  regia  ;  the 
solution  is  not  precipitated  by  ammonium  molybdate  or  magnesia 
mixture,  but  is  turned  yellow  by  ammonia,  owing  most  probably  to  the 
formation  of  picric  acid.  Yellow  phosphorus  treated  in  the  same  way 
yields  a  solution  which  gives  reactions  for  phosphoric  acid.  On  evaporat¬ 
ing  a  benzene  solution  of  yellow  phosphorus,  a  tough,  yellow,  wax¬ 
like  solid  with  a  very  unpleasant  odour  remains  behind,  which,  when 
left  in  contact  with  red  phosphorus  and  exposed  to  the  light,  is  slowly 
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converted  into  red  phosphorus.  A  benzene  solution  of  red  phosphorus 
evaporated  in  the  same  way  behaves  quite  differently.  P.  H. 

Hypophosphoric  Acid.  Nicola  Parra vano  and  C.  Marino 
{Atti  R.  Acccid.  Lincei,  1906,  [v],  15,  ii,  305 — 311.  Compare  this 
vol.,  ii,  744). — By  means  of  conductivity  and  transport  measurements, 
the  authors  show  that  hypophosphoric  acid  has  the  formula  H4P206, 
and  that  it  is  resolved  in  solution  into  the  three  ions,  H,  H,  and 
H2p206 ;  further,  that  normal  solium  hypophosphate  combines  in 
solution  with  molybdic  and  tungstic  anhydrides,  forming  complex 
molybdo-  and  tungsto-hypophosphates.  T.  H.  P. 

Dissociation  of  Water- Vapour  and  Carbon  Dioxide  at  High 
Temperatures.  Irving  Langmuir  (J.  Amer.  Chem.  Soc.,  1906,  28, 
1357—1379.  Compare  Nernst  and  Wartenberg,  Abstr.,  1905,  ii,  629). 
— Experiments  are  described  which  were  undertaken  with  the  object 
of  investigating  the  dissociation  of  water-vapour  and  carbon  dioxide 
around  glowing  platinum  wires.  The  apparatus  employed  is  described 
with  the  aid  of  a  diagram.  The  method  is  simple  and  rapid,  the  only 
serious  difficulty  being  the  determination  of  the  temperature  of  the  wire. 

It  has  been  found  that  the  amounts  of  the  dissociation  products, 
obtained  when  water-vapour  or  carbon  dioxide  is  passed  through  a 
tube  containing  a  glowing  platinum  wire,  corresponds  with  the 
dissociation  equilibrium  at  the  temperature  of  the  wire.  The  degree 
of  dissociation  found  in  the  case  of  water- vapour  was  9-5  per  cent, 
lower  than  that  obtained  by  Nernst  and  Wartenberg  ( loc .  cit.)  and 
7  per  cent,  lower  in  the  case  of  carbon  dioxide.  The  temperature- 
coefficient  of  the  electrical  resistance  of  pure  platinum  was  determined 
for  temperatures  up  to  1200°.  It  was  found  that  below  1300° 
platinum  and  platinum-rhodium  wires  do  not  disintegrate  in  water- 
vapour  or  carbon  dioxide,  but  in  water- vapour  at  1400°  a  platinum- 
rhodium  wire  begins  to  disintegrate. 

The  method  is  recommended  for  the  determination  of  dissociation 
under  high  pressures.  It  could  also  be  used  for  measuring  the 
temperature  of  platinum  wires,  since  it  would  only  be  necessary  to 
surround  the  wire  with  water-vapour  and  then  to  withdraw  some  of 
the  water- vapour  and  analyse  it.  E.  G. 

Carbon  Diselenide.  A.  von  Bartal  {Chem.  Zeit.,  1906,  30, 
1044 — 1045). — An  attempt  to  prepare  carbon  diselenide  by  passing 
carbon  tetrachloride  vapour  over  cadmium  selenide,  heated  to  a  dull 
red  heat,  resulted  in  the  formation  of  a  mixture  of  hexacliloroethane, 
selenium  chloride,  selenium,  and  a  trace  of  carbon  diselenide ;  the 
latter  was  detected  by  heating  a  solution  of  the  substance  in  carbon 
tetrachloride  with  alcoholic  potassium  hydroxide,  and  so  converting  it 
into  potassium  selenoxanthate,  which  was  analysed.  P.  H. 

New  Determination  of  the  Atomic  Weight  of  Potassium. 

Theodore  W.  Bichards  and  Arthur  Staehler  {Ber.,  1906,  39, 
3611 — 3625.  Compare  Richards  and  Archibald,  Abstr.,  1903,  ii,  366  ; 
Richards  and  Wells,  Abstr.,  1905,  ii,  450). — It  having  been  proved 
that,  starting  with  a  mixtui'e  of  rubidium,  caesium,  sodium,  and 
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potassium  nitrates,  the  last  salt  could  be  obtained  almost  pure  after 
two  recrystallisations  aided  by  centrifugal  draining  (Richards,  Abstr., 
1905,  ii,  238),  portions  of  potassium  nitrate  were  purified  by  five  to 
eleven  recrystallisations,  at  first  in  Jena  glass  and  afterwards  in 
platinum  vessels.  The  pure  potassium  nitrate  was  then  converted  into 
the  chloride  by  seven  to  twelve  precipitations  by  means  of  hydrogen 
chloride,  from  the  concentrated  aqueous  solution  at  0°,  in  a  platinum 
vessel.  Under  these  conditions  only  small  amounts  of  potassium 
platinichloride  are  formed,  and  are  almost  completely  insoluble  in  the 
concentrated  potassium  chloride  solution.  The  potassium  chloride  so 
prepared  was  proved  by  spectroscopic  examination,  to  be  free  from 
sodium. 

The  determinations  of  the  ratios  KC1  :  AgOl  and  KC1 :  Ag  were 
made  in  the  same  manner  as  those  of  the  ratios  NaCl  :  AgCl  and 
NaCl :  Ag  (Richards  and  Well,  loc.  cit.).  The  potassium  chloride  was 
fused  in  a  current  of  dry  nitrogen  in  a  porcelain  tube  and  weighed  in 
a  platinum  bottle  fitted  with  a  platinum  stopper,  as  it  is  too  hygro¬ 
scopic  to  permit  of  weighing  in  an  open  vessel.  The  risk  of  occlusion 
of  silver  nitrate  in  the  silver  chloride  precipitate  was  diminished  by 
adding  at  first  only  the  calculated  quantity  of  the  silver  salt  and  com¬ 
pleting  the  precipitation  by  means  of  a  slight  excess  when  the  main 
portion  of  the  precipitate  had  settled. 

The  conditions  observed  in  the  precipitation  and  filtration,  and  the 
determination  of  the  silver  chloride  dissolved  in  the  washings  are 
described. 

The  results  of  eight  experiments  with  three  samples  of  potassium 
chloride,  prepared  by  different  numbers  of  precipitations,  gave  for  the 
ratio  KOI :  AgCl,  an  average  of  0,520118:  1. 

In  nine  experiments  for  determining  the  ratio  KOI  :  Ag,  with  five 
different  samples  of  potassium  chloride,  the  results  gave  an  average  of 
0-691072:1. 

If  the  atomic  weight  of  silver  is  taken  as  107 '9 3,  and  that  of 
chlorine  as  35  -473,  the  results  of  both  the  above  series  of  experiments 
make  the  atomic  weight  of  potassium  to  be  39  T14.  G.  Y, 

Electrolysis  of  Alkali  Chlorides  with  Alternating  Currents. 

II.  Angelo  Cofpadoro  ( Gazzetta ,  1906,  36,  ii,  321 — 328.  Compare 
this  vol.,  ii,  214). — The  formation  of  chlorate  by  the  electrolysis,  with 
a  current  of  forty-two  alternations  per  second  passing  between  platinum 
electrodes,  of  solutions  of  alkali  chlorides  at  50 — 70°,  does  not  take 
place  unless  the  current  density  exceeds  100  amperes  per  sq.  cm. 
Increase  of  the  current  density  is  accompanied  by  increase  of  the 
current  yield,  which,  however,  never  exceeds  15  per  cent.,  even  at  a 
density  of  400  amperes  per  sq.  cm.  As  the  electrolysis  proceeds,  the 
current  yield  diminishes,  but  does  not  become  zero  unless  the  current 
density  is  below  250  amperes  per  sq.  cm.  The  yield  is  raised  and 
maintained  for  some  time  above  10  per  cent.,  if  a  small  quantity  of 
alkali  chromate  or  carbonate  is  added  to  the  chloride  solution.  During 
the  formation  of  chlorate,  the  platinum  electrodes  undergo  consider¬ 
able  disgregation.  T.  H.  P. 
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Behaviour  of  Potassium  Persulphate  with  certain  Salt 
Solutions.  Raffaello  Pajetta  ( Gazzetta ,  1906,36,  ii,  298 — 304). — 
The  solubility  of  potassium  persulphate  in  water  is  diminished  by 
the  presence  of  potassium  salts  and  increased  by  the  presence  of 
sodium  salts.  The  author  has  determined  the  solubility  of  the  persul¬ 
phate  at  12°  in  saturated  solutions  of  a  number  of  potassium  and 
sodium  salts.  The  results  show  that  the  solubility  of  potassium  per¬ 
sulphate  in  solutions  of  sodium  salts  is  a  function  of  their  concentration 
in  sodium  and  that,  when  the  latter  is  constant  for  different  salt  solu¬ 
tions,  the  solubility  of  the  persulphate  is  also  practically  the  same  in 
all  cases.  The  potassium  persulphate  is  evidently  transformed  into  the 
corresponding  sodium  compound.  T.  H.  P. 

Explosion  of  a  Kiister  Apparatus  for  the  Preparation  of 
Pure  Sodium  Hydroxide.  August  Harpf  and  Hans  Fleissner 
( Ghent .  Centr.,  1906,  ii,  994 ;  from  Zeit.  chem.  Apparatenkunde,  1, 
534 — 535). — After  four  days’  use  a  Kiister’s  apparatus  (Abstr.,  1904,  ii, 
815)  for  the  preparation  of  sodium  hydroxide  from  sodium  exploded. 
The  explosion  was  attributed  to  the  ignition  of  a  mixture  of  hydrogen 
and  oxygen  by  the  heat  developed  during  the  reaction  between  the 
sodium  and  the  water.  By  replacing  the  bell  jar  by  a  bottle  without 
a  base  and  drawing  off  the  mixed  gases  through  the  neck  of  the  bottle, 
further  explosions  were  avoided.  P.  H. 

The  Explosion  of  a  Kiister  Apparatus.  Friedrich  W.  Kuster 
(Chem.  Centr.,  1906,  ii,  994 — 995;  from  Zeit.  chem.  ApparatenJcunde, 
1,  535 — 536.  Compare  preceding  abstract). — The  author  considers  it 
impossible  that  the  explosion  should  have  been  due  to  oxygen  and 
hydrogen  since  the  apparatus  can  only  have  contained  pure  hydrogen 
at  the  time.  He  attributes  the  explosion  to  hydrocarbons  produced 
by  sudden  contact  of  a  drop  of  water  with  sodium  carbide  and  main¬ 
tains  that  such  sudden  contact  between  liquid  and  metal  is  impossible 
if  his  instructions  are  rigidly  followed.  P.  H. 

Caesium  Oxide.  Etienne  Rengade  (Compt.  rend.,  1906,  143, 
592 — 594). — Caesium  oxide,  Cs20  (compare  Beketoff,  Bull.  Accad. 
St.  Petersburg,  1894,  iii,  541),  can  be  obtained  in  a  pure  state  by 
partially  oxidising  caesium  with  two-thirds  the  amount  of  oxygen 
required  to  convert  the  whole  of  the  metal  into  the  oxide,  and  heating 
the  mixture  thus  obtained  in  a  vacuum,  when  the  unchanged  metal 
distils  at  200°,  leaving  the  oxide  Cs20  in  the  form  of  beautiful,  orange- 
red  crystals  which  on  heating  become  red,  then  purple,  and  finally  black 
at  150°,  and  pass  through  the  same  colour  changes  in  the  reverse  order 
on  cooling.  Caesium  oxide  absorbs  moisture  and  carbon  dioxide  from 
the  air,  reacts  energetically  and  with  incandescence  with  water,  melts 
at  450 — 500°  when  heated  in  a  silver  boat  and  is  decomposed  into  the 
metal  and  the  dioxide  ;  it  is  similarly  decomposed  in  the  presence  of 
liquid  ammonia,  and  the  caesium-ammonium  thus  formed  reacts  with 
the  dioxide  to  form  a  mixture  of  caesamide  and  caesium  hydroxide 
(Abstr.,  1905,  ii,  521).  M.  A.  W. 
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Action  of  Oxygen  on  Caesium-Ammonium.  Etienne  Rengade 
{Bull.  Soc.  chim.,  1906,  [iii],  36,  769 — 775). — When  a  solution  of 
ciesium  in  liquefied  ammonia  is  cooled  to  -  60°  and  dry  oxygen  is  passed 
through  it,  a  bulky,  white  precipitate  is  first  formed,  and  the  blue 
colour  of  the  liquid  disappears.  The  precipitate  then  becomes  brown  in 
colour  and  eventually  pale  yellow.  The  white  precipitate  consists  of  a 
mixture  of  caesium  hydroxide,  dioxide  and  amide.  The  dioxide  Cs02 
may  be  obtained  in  a  pure  state  by  passing  a  rapid  current  of  dry 
oxygen  through  a  constantly  agitated  solution  of  Ciesium  in  liquefied 
ammonia.  It  is  a  faintly-pink,  silky,  microcrystalline  powder,  which 
fuses  to  a  yellow  liquid  and  resolidifies  to  a  white  powder.  The  brown 
precipitate  consists  essentially  of  caesium  sesquioxide,  Cs203.  It  is 
bright  brown  in  colour,  may  be  obtained  partially  crystalline,  melts 
to  a  black  liquid  and  when  exposed  to  air  rapidly  becomes  white.  The 
final  yellow  precipitate  is  composed  of  caesium  peroxide,  Cs204.  It  is 
bright  yellow  in  colour,  melts  to  a  brown  liquid  and  resumes  its  yellow 
colour  on  cooling.  T.  A.  H. 

Hydrolysis  of  Ammonium  Salts.  Alexander  Naumann  and 
Adolf  Rucker  {J.  pr.  Chem .,  1906,  [ii],  74,  249 — 275). — Solutions  of 
ammonium  salts  have  been  distilled,  and  from  the  amounts  of  ammonia 
in  the  distillates  the  hydrolysis  has  been  calculated  for  each  case.  This 
calculation  was  based  on  the  distillation  of  dilute  solutions  of  free 
ammonia,  and  the  determination  in  this  case  of  the  ratio  (ammonia  in 
distillate)/(ammonia  in  distilled  solution).  These  experiments  on  the 
distillation  of  ammonia  solutions  showed  that  the  partial  pressure  of 
the  ammonia  is  not  proportional  to  the  concentration  of  the  ammonia 
solution.  The  partial  pressure  of  the  ammonia  falls  rapidly  as  the  con¬ 
centration  of  the  solution  diminishes. 

To  indicate  the  extent  of  hydrolysis  of  various  ammonium  salts  the 
following  numbers  may  be  quoted  ;  they  represent  the  percentage  of 
the  ammonia  in  the  solution  which  is  in  the  free  state  :  2ANH4C1,  003  ; 
2ANH4Br,  0-028;  A(NH4)2S04,  0-23;  0-5A(NH4)2C2O4,  2-20; 

AH2NH4P04,  0-048.  The  extent  of  the  hydrolysis  increases  with 
dilution,  but  the  increase,  except  in  the  case  of  the  chloride  and  bromide, 
does  not  coincide  with  that  required  by  the  formula  cc2/(l — x)  =  K. 

On  account  of  the  appreciable  hydrolysis  of  ammonium  sulphate, 
ammonia,  especially  in  dilute  solutions,  should  be  titrated  with  hydro¬ 
chloric  acid,  not  with  sulphuric  acid.  J.  C.  P. 

The  Hydrolysis  of  Ammonium  Salts  in  Presence  of  Iodides 
and  Iodates.  Seth  E.  Moody  ( Amer .  J.Sci.,  [iv],  22,  379 — 382). — 
Solutions  of  ammonium  chloride  or  sulphate  are  slightly  dissociated  on 
boiling,  but  the  action  is  hardly  perceptible.  If,  however,  a  mixture 
of  potassium  iodide  and  iodate  is  added,  the  sulphuric  acid  is  removed  as 
it  is  liberated,  and  sets  free  iodine  whilst  the  ammonia  volatilises. 

In  the  author’s  experiments,  25  c.c.  of  solution  of  ammonium  sulphate 
(5  grams  per  litre)  or  ammonium  chloride  (5  grams  in  500  c.c.)  were 
introduced  into  a  flask  together  with  the  iodate-iodide  mixture  ;  no 
appreciable  action  takes  place  in  the  cold.  The  solution  was  boiled  in 
a  current  of  hydrogen  until  all  the  iodine  liberated  had  been  expelled. 
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The  distillate  was  passed  through  a  trap  containing  standard  sulphuric 
acid  to  absorb  the  ammonia  and  then  into  a  Drexel  receiver  containing 
potassium  iodide  to  absorb  the  iodine,  which  was  then  titrated  as  usual 
with  sodium  thiosulphate.  The  results  proved  that  in  the  circum¬ 
stances  the  dissociation  of  the  ammonium  salts  is  almost  complete. 
The  chloride  is  the  most  easily  dissociated  salt.  L.  de  K. 

Solubility  of  Silver  Chloride  in  Hydrochloric  Acid  and 
Sodium  Chloride  Solutions.  William  E.  Barlow  ( J .  Amer.  Chem. 
Soc.,  1906,  28,  1446 — 1449). — Tables  are  given  showing  that  the  solu¬ 
bility  of  silver  chloride  in  solutions  of  sodium  chloride  decreases  at  a 
gradually  diminishing  rate  with  diminishing  concentration,  and  that 
the  amounts  of  silver  chloride  dissolved  in  hydrochloric  acid  are 
directly  proportional  to  the  volumes  of  acid,  of  fixed  concentration, 
used.  In  a  mixture  of  sodium  chloride  and  hydrochloric  acid,  these  two 
act  independently. 

It  is  advisable  to  use  nickel  crucibles  when  making  determinations 
of  sulphur  by  fusion  with  sodium  peroxide,  as  the  fused  mass  obtained 
in  a  silver  dish  contains  silver  which  cannot  be  removed  completely  as 
chloride.  L.  de  K. 

Plaster  of  Paris.  Bobert  de  Forcrand  {Bull.  Soc.  chim.,  1906, 
[iii],  35,  781 — 790.  Compare  van’t  Hoff  and  pupils,  Abstr.,  1900,  ii, 
531;  1901, ii, 506;  1902, ii, 137;  1904,  ii,  35;  Kohland,  Abstr.,  1903, 
ii,  539,  545;  1904,  ii,  33;  1905,  ii,  319;  Cloez,  1903,  ii,  291,  292).— 
Thomsen’s  figure,  0-3  Cal.,  is  accepted  for  the  heat  of  solution  of 
gypsum  in  water.  The  semihydrate  develops  3 ‘56  Cal.  on  solution  in 
water  at  10°.  The  anhydrous  salt,  prepared  at  155°,  and  that  obtained 
by  heating  this  at  a  red  heat  for  fifteen  minutes,  develop  respectively 
5'655  Cal.  and  2'92  Cal.  on  solution  in  water  at  10°.  From  these  and 
other  data  ( loc .  cit.),  fully  discussed  in  the  original,  the  author  concludes 
that  the  semihydrate  may  exist  in  the  three  forms  2CaS04,H20, 
4CaS04,2H20,  and  6CaS04,3H20,  whilst  gypsum  may  be  represented 
by  2riCaS04,4wH20,  where  n>  3.  To  the  anhydrous  salt  prepared  at 
155°  is  assigned  the  formula  2CaS04,  whilst  that  prepared  at  a  red  heat  is 
represented  by  2mCaS04  where  probably  m>n.  Le  Chatelier’s  explana¬ 
tion  of  the  setting  of  plaster  of  Paris  (Abstr.,  1883,  712)  is  regarded  as 
correct,  and  it  is  suggested  that  the  non-setting  of  the  anhydrous  salt 
obtained  at  a  red  heat  is  probably  due  to  the  fact  that  it  is  not  con¬ 
vertible  into  the  readily  soluble,  slightly  polymerised  semibydrate, 
whereas  this  transformation  is  readily  effected  by  simple  hydration  in 
the  case  of  the  anhydrous  salt  prepared  at  155°.  T.  A.  H. 

Solubility  of  Calcium  Sulphate  in  Phosphoric  Acid  Solutions. 

W.  C.  Taber  (</.  Physical  Chem.,  1906,  10,  626 — 629).  The  solubility 
of  calcium  sulphate  is  increased  by  phosphoric  acid,  but  the  curve 
obtained  by  plotting  the  solubility  against  the  concentration  of 
phosphoric  acid  has  a  maximum.  The  maximum  value  of  the  solubility 
observed  at  25°  was  8  grams  per  litre,  and  this  is  reached  when  the 
concentration  of  the  phosphoric  acid  is  230  grams  per  litre. 


J.  C.  P. 
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Solution  of  Calcium  Sulphate  in  Salt  Water.  Georges  Akth 
and  CftfrriEN  (Bull.  Soc.  chim.,  1906,  [iii],  35,  778 — 781.  Compare 
Abstr.,  1904,  ii,  30  ;  Cameron,  Abstr.,  1902,  ii,  75;  Cloez,  Abstr., 
1903,  ii,  291). — When  a  saturated  solution  of  sodium  chloride  is 
shaken  with  a  mixture  of  solid  sodium  chloride  and  calcium  sulphate, 
the  calcium  sulphate  dissolved,  calculated  from  the  amount  of  calcium 
oxide  in  solution,  is  always  different  from  and  greater  than  that 
calculated  from  the  sulphuric  acid  in  solution.  Similar  results  are 
obtained  when  solid  calcium  sulphate  alone  is  shaken  with  a  saturated 
solution  of  sodium  chloride.  Tables  of  the  results  and  curves 
illustrating  these  are  given  in  the  original.  T.  A.  H. 

Preparation  of  Magnesium  and  Zinc  Peroxides.  Emanuel 
Merck  (D.R.-P.  171372). — The  peroxides  of  magnesium  and  zinc  as 
prepared  by  the  ordinary  processes  of  precipitation  from  alkaline 
solutions  are  freed  only  with  some  difficulty  from  the  by-products  of 
the  double  decomposition,  and  moreover  these  prepai’ations  are  not 
stable  in  the  dried  state.  It  has  now  been  found  that  when  ignited 
magnesia  and  dry  zinc  oxide  are  treated  with  a  slight  excess  of 
chemically  pure  hydrogen  peroxide,  substances  containing  respectively 
42  per  cent,  of  magnesium  peroxide  and  61  per  cent,  of  zinc  peroxide 
are  obtained.  G.  T.  M. 

Nitrides  of  Zinc,  Aluminium,  and  Iron.  Alfred  H.  White 
and  L.  Kirschbraun  (J.  Amer.  Ghem.  Soc.,  1906,  28,  1343—1350). — 
When  zinc  dust  is  treated  with  dry  ammonia  at  600°,  zinc  nitride  is 
produced,  but  since  the  compound  begins  to  decompose  below  600°  it  is 
not  possible  in  this  way  to  obtain  a  nitride  of  theoretical  composition. 
The  highest  percentage  of  nitrogen  found  in  any  sample  thus  prepared 
was  10’6  (Zn3N2  requires  N=12'5  per  cent.),  and  the  product  is 
regarded  as  a  mixture  or  solid  solution  of  zinc  nitride  and  zinc.  The 
properties  of  this  substance  are  identical  with  those  of  the  nitride, 
ZngN2,  obtained  by  Frankland  (Phil.  Mag.,  1858,  [iv],  15,  149)  by  the 
action  of  heat  on  zincamide. 

By  the  action  of  dry  ammonia  on  powdered  aluminium  at  700°  a 
product  is  obtained  containing  a  small  quantity  (up  to  T8  per  cent.) 
of  nitrogen.  The  nitride  is  decomposed  by  boiling  water  with  forma¬ 
tion  of  ammonia. 

Ammonia  reacts  with  spongy  iron,  which  has  been  reduced  with 
hydrogen,  with  formation  of  the  nitride.  The  most  favourable 
temperature  is  450 — 475°,  but  the  product  always  contains  less 
nitrogen  than  is  required  by  the  formula  Fe3N2.  Preparations 
containing  10  per  cent,  of  nitiogen  are  scarcely  appreciably  attacked 
by  neutral  potassium  copper  chloride  solution,  and  although  slowly 
attacked  by  an  acid  solution  of  this  salt  do  not  suffer  any  change  in 
their  percentage  composition.  The  products  are  therefore  considered 
to  be  solid  solutions  of  iron  nitride  in  iron  (compare  Braune,  Abstr., 
1905,  ii,  638).  E.  G. 

Double  Chlorides  of  Lead  and  Potassium.  Richard  Lorenz 
and  W.  Ruckstuhl  (Zeit.  cmorg.  Chem.,  1906,  51,  71 — 80). — The 
vol.  xc.  ii.  58 
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freezing  point  curve  of  the  system  shows  a  flat  maximum  at  430°  and 
33 ‘3  mol.  per  cent,  of  potassium  chloride  corresponding  with  the  com¬ 
pound  2PbCl2,KCl,  and  two  breaks  at  440°  and  60  mol.  per  cent,  and 
480°  and  68  mol.  per  cent,  of  potassium  chloride  respectively,  indicating 
the  existence  of  two  other  compounds,  the  compositions  of  which,  as 
shown  by  thermal  analysis,  are  PbCl2,2KCl  and  PbCl2,4KCl  respec¬ 
tively.  The  latter  decomposes  above  480°  into  solid  potassium  chloride 
and  a  fused  mass  corresponding  in  composition  with  the  break  in  the 
curve  at  480° ;  the  former  decomposes  above  440°  into  solid  PbCl2,4KCl 
and  a  fused  mass  corresponding  in  composition  with  the  break  in  the 
curve  at  that  temperature.  The  compound  2PbCl2,KCl  forms  two 
series  of  mixed  crystals  from  31*7 — 33-3  and  33'3 — 34T  mol.  per  cent, 
of  potassium  chloride  respectively.  There  are  two  eutectic  points,  at 
410°  and  20  mol.  per  cent,  and  405°  and  50  mol.  per  cent,  of  potassium 
chloride  respectively. 

The  compound  2PbCl2,KCl  forms  an  almost  transparent,  glassy 
mass ;  PbCl2,2KCl  occurs  in  long,  well-defined  rhombic  crystals,  and 
PbCl2,4KCl  in  reddish -white,  granular  masses.  G.  S. 

Electrolytic  Preparation  of  Lead  Peroxide  from  Lead  Sul¬ 
phide.  Friedrich  R.  Steigelmann  (D.R.-P.  162107). — When  natural 
or  artificial  lead  sulphide  is  made  the  anode  in  an  electrolytic  cell, 
water  containing  a  small  quantity  of  an  acid,  alkali,  or  salt  being  used 
as  electrolyte,  lead  peroxide  and  sulphuric  acid  are  formed  according 
to  the  equation  PbS  +  H20  +  50  =  Pb02  +  H2S04.  The  quantity  of 
acid  initially  added  must  not  exceed  1  per  cent.,  or  hydrogen  sulphide 
is  evolved.  When  the  reaction  has  once  started,  the  layer  of  lead 
peroxide  formed  protects  the  sulphide  from  the  action  of  the  sulphuric 
acid  produced  in  the  reaction.  C.  H.  D. 

Identification  of  Solid  Phases.  L.  F.  Hawley  ( J .  Physical 
Chem.,  1906,  10,  654 — 657). — Mixtures  of  lead  oxide  and  carbonate  in 
varying  proportions  were  left  for  twelve  to  fourteen  hours  in  contact 
with  20  per  cent,  sodium  acetate  solutions  at  75°.  Both  the  solutions 
and  the  solid  phases  were  then  analysed.  It  appears  that  no  solid 
solutions  are  formed  between  lead  oxide  and  lead  carbonate,  and  that 
white  lead  is  a  definite  compound  of  two  molecules  of  the  cax’bonate 
and  one  of  the  hydroxide. 

The  relations  of  thallium  sulphide  and  stannic  sulphide  were  studied 
under  the  microscope.  The  solid  phases  occurring  in  this  system  are 
thallium  sulphide,  the  compound,  Tl4SnS4,  and  solid  solutions  lying 
between  76  and  100  molecular  per  cent,  of  stannic  sulphide. 

J.  C.  P. 

Action  of  Strong  Sulphuric  Acid  on  Copper.  Charles  M.  Van 
Deventer  (Chem  Centr.,  1906,  ii,  1107 — 1108;  from  Chem.  Weekblad, 
1906,  3,  515 — 519). — The  author  has  modified  his  former  view  (Abstr., 
1905,  ii,  383)  with  regard  to  the  action  of  strong  sulphuric  acid  on 
copper,  and  considers  that  neither  the  reduction  nor  the  oxidation 
theories  are  satisfactory.  It  is  suggested  as  an  alternative  that  water 
plays  an  important  part  in  the  reaction:  Cu  +  H20 * CuO  +  2H  ; 
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CuO  +  HsS04  =  CuS04  +  H20  ;  and  2H  +  H2S04  -  2H20  +  S02.  This 
theory  explains  how  it  is  possible  for  ammonia  to  be  formed  during 
a  process  of  oxidation  such  as  occurs  in  the  Kjeldahl  method  of 
estimating  nitrogen.  P.  H. 

Copper  and  Phosphorus.  E.  Heyn  and  O.  Bauer  {Mitt.  k. 
Materialpriifungs-Amt.,  1906,24,93 — 109). — The  freezing-point  curve 
of  the  copper-phosphorus  alloys  has  been  determined  for  the  range 
0 — 15  per  cent,  of  phosphorus,  and  consists  of  two  branches,  meeting 
at  an  eutectic  point  at  707°  and  8‘27  per  cent,  of  phosphorus.  There 
is  a  maximum  at  14-09  per  cent,  of  phosphorus,  corresponding  with 
the  compound,  Cu3P,  which  melts  at  1024°.  Copper  is  able  to  retain 
0"175  per  cent,  of  phosphorus  in  solid  solution ;  alloys  containing  more 
than  this  show  the  presence  of  an  eutectic.  The  curves  representing  the 
specific  gravity  and  the  electromotive  force  of  the  alloys  show  a  break 
only  at  the  composition  of  the  phosphide,  Cu3P.  Measurements  of  the 
area  of  crystals  and  eutectic  in  the  micro-photographs  were  made  by 
means  of  a  planimeter,  but  the  copper  areas  were  found  to  be  larger 
than  calculation  from  the  composition  would  indicate. 

The  copper  phosphorus  alloys  are  harder  than  the  copper-tin  alloys, 
and  the  compound  Cu3P  is  harder  than  Cu3Sn. 

It  is  not  possible  to  prepare  alloys  containing  more  than  15  percent, 
of  phosphorus  by  fusion,  but  at  300 — 400°  copper  combines  with  as 
much  as  27  per  cent,  of  phosphorus,  a  part  of  which  is  evolved  on 
heating,  until  at  1100°  not  more  than  14  09  per  cent,  is  retained.  By 
very  rapid  fusion  of  such  rich  mixtures,  supersaturated  alloys  can  be 
obtained,  and  are  found  to  contain  mixed  crystals  of  Cu3Pand  a  higher 
phosphide.  A  diagram  is  given  of  the  probable  conditions  of  equilibrium 
with  the  vapour  phase. 

The  paper  is  illustrated  with  micro-photographs.  C.  H.  D. 

Researches  on  the  Rare  Barths.  II.  Georges  Urbain  (J.  Chim. 
phys.,  1206,  4,  321 — 357.  Compare  this  vol.,  ii,  449,  510,  674). — An 
epitome  of  work  already  published.  H.  M.  D. 

Atomic  Weight  of  Dysprosium.  Georges  Urbain  and  M. 
Demenitroux  {Compt.  rend.,  19u6,  143,  598 — 600.  Compare  this 
vol.,  ii,  359,  674). — Dysprosium  sulphate,  Dy2(S04)3,8  H20,  forms 
brilliant  crystals  slightly  yellow  in  colour;  it  is  stable  at  110°,  and 
completely  dehydrated  at  360°,  and  the  anhydrous  salt  is  converted 
into  the  oxide  at  a  white  heat.  The  atomic  weight  of  dysprosium, 
determined  from  the  ratio  Dy2(S04)3,8H20 :  Dy203  was  162-52  (six 
determinations)  with  the  limits  162-29  and  162-75,  when  the 
dysprosium  earth  was  isolated  by  fractional  crystallisation  of  the 
nitrate;  and  162-54  (six  determination-)  with  the  limits  162  36  and 
162-63  in  the  case  of  compounds  obtained  by  fractional  crystallisation 
of  the  ethyl  sulphates  [0=  16,  H  =  l'0u7,  S  =  32-06].  M.  A.  W. 

The  System  :  Water,  Lithium  Sulphate,  and  Aluminium 
Sulphate.  Frans  A.  H.  Schreinemakers  and  A.  J.  C.  De  Waal 
(Chem.  Centr.,  1906,  ii,  1165 — 1166  ;  from  Chem.  Weelcblad.  1906,  3, 
539 — 543). — The  results  obtained  by  the  study  of  the  equilibria  of 
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the  above  system  at  30°  are  recorded  in  tabular  and  graphic  form. 
In  accordance  with  theory,  it  was  found  that  when  an  unsaturated 
solution  containing  equivalent  quantities  of  lithium  and  aluminium 
sulphates  is  evaporated  at  a  constant  temperature,  crystals  of 
aluminium  sulphate,  A12(S04)3,18H.20,  separate.  Although  no  evidence 
of  a  lithium  alum  could  be  obtained,  it  is  suggested  that  this  substance 
may  perhaps  only  be  stable  at  temperatures  below  30°.  P.  H. 

Solubility  of  Potassium  Permanganate.  Gregory  P.  Baxter, 
Arthur  C.  Boylston,  and  Bobert  A.  Hubbard  ( J .  Amer.  Chem. 
Soc.,  1906,  28,  1336 — 1343). — Determinations  of  the  solubility  of 
potassium  permanganate  in  water  at  various  temperatures  have  been 
made  by  rotating  tubes  containing  the  salt  and  water  in  a  thermostat 
maintained  at  the  required  temperature  and  subsequently  analysing 
the  saturated  solutions.  The  method  and  apparatus  employed  are 
fully  described  with  the  aid  of  a  diagram.  The  results  are  tabulated 
and  plotted  as  a  curve. 

The  following  solubilities  are  in  each  case  the  average  of  several  deter¬ 
minations,  and  are  expressed  as  parts  by  weight  of  potassium  perman¬ 
ganate  in  100  parts  by  weight  of  the  solution  :  at  0°,  2‘754  ;  at  9'8°, 
4-133  ;  at  19‘8°,  5-958  ;  at  24-8°,  7-055  ;  at  29*8°,  8-283  ;  at  34-8°, 
9-643  ;  at  40°,  11*155  ;  at  45°,  12-728  ;  at  50°,  14*446  ;  at  55°,  16  201  ; 
at  65°,  20-021.  The  following  are  the  solubilities  expressed  as  parts 
of  potassium  permanganate  dissolved  in  100  parts  of  water:  at  0°, 
2*83  ;  at  9-8°,  4  31 ;  at  19-8°,  6*34;  at  24*8°,  7*59  ;  at  29-8°,  9*03 ;  at 
34-8°,  10-67;  at  40°,  12-56;  at  45°,  14-58;  at  50°,  16  89;  at  55°, 
19-33;  at  65°,  25-03.  E.  G. 

Electrolytic  Deposition  of  Iron  from  Aqueous  Solutions 
of  its  Chloride  and  Sulphate.  A.  Ryss  and  A.  Bogomolny  {Zeit. 
Elektrochem.,  1906,  12,  697 — 703). — With  solutions  of  ferrous  chloride 
the  current  density  at  the  cathode  should  not  exceed  0  004  ampere  per 
sq.  cm.  Rapid  rotation  of  the  cathode  improves  the  quality  of  the 
deposit.  A  solution  containing  equal  weights  of  ferrous  chloride  and 
water  at  a  temperature  of  60 — 70°  gives  the  best  result.  Up  to 
0-3  mm.  thickness  the  deposits  are  perfect.  With  solutions  of  ferrous 
ammonium  sulphate  the  best  conditions  are  :  maximum  current  density, 
0'005  ampere  per  sq.  cm. ;  concentration,  70  grams  of  the  crystallised 
salt  per  litre;  temperature,  15 — 18°.  The  deposits  are  good  up  to  a 
thickness  of  T2  mm.  The  effects  of  adding  some  twenty-four  different 
substances  to  the  solutions  were  studied,  but  no  improvement  in  the 
deposit  was  observed. 

Erom  the  bath  proposed  by  Maximowitsch  (Abstr.,  1905,  ii,  253)  it 
is  possible  to  obtain  a  homogeneous  deposit  of  iron  of  any  thickness. 
The  best  conditions  are  :  current  density  at  the  (rotating)  cathode, 
0-003  ampere  per  sq.  cm. ;  solution,  200  grams  of  ferrous  chloride  (or 
ferrous  ammonium  sulphate),  50  grams  of  magnesium  sulphate  and 
5  grams  of  sodium  hydrogen  carbonate  per  litre  of  water ;  tempera¬ 
ture,  15 — 18°.  During  the  electrolysis  4  or  5  grams  of  sodium 
hydrogen  carbonate  per  litre  of  electrolyte  are  added  at  intervals  of 
three  days.  Special  experiments  showed  that  both  the  magnesium 
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sulphate  and  the  sodium  hydrogen  carbonate  are  essential  constituents 
of  the  bath.  T.  E. 

Nature  of  Pseudo-solutions  of  Ferric  Hydroxide.  I. 
Federico  Giolitti  ( Gazzetta ,  1906,36,  ii,  157 — 167.  Compare  Abstr., 
1905,  ii,  823). — Gelatinous  ferric  hydroxide,  obtained  by  adding  excess 
of  ammonia  to  a  solution  of  a  ferric  salt,  dissolves  to  a  slight  extent 
when,  washed  with  pure  water,  giving  a  colloidal  solution.  If  the 
thoroughly  washed  precipitate  is  kept  in  pure  water  for  three  or  four 
months,  dark  nuclei  develop  which  have  a  diameter  of  about  7/a  and 
remain  undissolved  when  the  mass  is  treated  with  acetic  acid.  If  the 
opaque,  opalescent  liquid  thus  obtained  with  acetic  acid  is  either  kept 
or  centrifugated  part  of  the  dissolved  matter  separates  in  the  form  of 
these  nuclei,  and  a  pseudo-solution  is  also  obtained  with  which  small 
proportions  of  binary  electrolytes  yield  no  precipitate,  whilst  larger 
proportions  give  soluble,  and  multivalent  electrolytes  insoluble,  pre¬ 
cipitates  ;  the  solution  is,  indeed,  identical  in  properties  with  that 
prepared  by  long  boiling  of  ferric  acetate  (Pean  de  Saint-Gilles).  The 
formation  of  nuclei  is  also  observed  when  the  well-washed  hydroxide 
is  boiled  with  water  for  twenty-four  to  thirty-six  hours,  the  high 
temperature  favouring  the  change. 

In  the  case  of  ferric  hydroxide  which  has  been  suspended  for  some 
time  in  acetic  acid,  definite  limits  of  stability  ( loc .  c>l.)  towards  nitric 
acid  exist,  but,  if  the  hydroxide  or  acetate  is  boiled  with  water,  the 
limit  of  stability  varies  with  the  duration  of  the  boiling  ;  there  is, 
doubtless,  a  relation  between  the  limit  of  stability  and  the  magnitude 
of  the  particles. 

Similar  results  are  observed  with  the  pseudo-solution  obtained  by 
treating  sodium  tungstate  solution  with  excess  of  hydrochloric  acid 
and  subsequently  removing  all  the  electrolyte  by  washing. 

Examination  of  the  absorption  spectra  of  solutions  of  ferric 
hydroxide  prepared  in  various  ways  shows  that  these  possess  quite 
different  colours. 

The  author  discusses  the  various  views  held  as  to  the  constitution 
of  ferric  hydroxides,  and  concludes  that  the  existence  of  basic  salts  is 
highly  improbable.  The  action  of  acid  only  serves  to  separate  the 
ready-formed  nuclei  from  the  non-modified  residue.  T.  H.  P. 

Nature  of  Pseudo-solutions  of  Ferric  Hydroxide.  II. 
Federico  Giolitti  and  Battisti  ( Gazzetta ,  1906,  36,  ii,  433 — 443). — 
The  authors  have  determined  the  limits  of  stability  of  various  p-eudo- 
solutions  of  ferric  hydroxide  with  respect  to  certain  electrolytes,  more 
especially  nitric  acid.  The  results  show  that  these  limits  of  stability 
are  not  merely  a  function  of  the  dimensions  of  the  particles  constituting 
the  solution,  but  that  they  depend  also  on  certain  specific  causes  con¬ 
nected  with  true  chemical  actions  of  the  electrolyte  on  the  suspended 
particles  (compare  Spring,  Abstr.,  1900,  ii,  713).  T.  H.  P. 

Properties  of  Barium  Ferrate.  A.  Baschieri  ( Gazzetta ,  1906, 
36,  ii,  282 — 286). — Barium  ferrate  is  practically  not  decomposed  by 
dilute  sulphuric  acid  in  the  cold,  but  the  decomposition  increases  as 
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the  temperature  rises  until  it  becomes  complete  in  the  boiling  acid. 
Dilute  hydrochloric  (sp.  g r.  D09)  or  nitric  acid,  however,  decomposes 
barium  ferrate  almost  instantaneously  with  formation  of  salts  of  iron 
and  barium,  and  in  the  case  of  the  former  acid  with  evolution  of 
chlorine.  When  the  ferrate  is  treated  in  the  cold  with  a  more  dilute 
hydrochloric  acid,  vigorous  evolution  of  chlorine  takes  place,  the  pre¬ 
cipitate  gradually  disappears,  and  the  solution  assumes  a  vermilion 
colour  •  this  liquid  continues  to  evolve  chlorine  for  about  a  day  and 
slowly  turns  colourless.  The  vermilion  colour  of  the  solution  is  due, 
not  to  the  intermediate  formation  of  a  chloroferrate,  but  to  the  presence 
of  the  ion  Fe04". 

Barium  ferrate  dissolves  also  in  solutions  of  organic  acids,  the 
solubility  and  the  inten>ity  of  colour  imparted  to  the  liquid  increasing 
as  the  acid  becomes  more  energetic.  T.  H.  P. 

Distribution  of  Nickel  and  Cobalt  in  Nature.  Karl  Kraut 
(Zeit.  angew.  Ghem.,  1906,  19,  1793  — 1795). — The  author  has  found 
traces  of  nickel  by  means  of  Tschugaeff’s  dimethylglyoxime  method 
(Abstr.,  1905,  ii,  613)  in  a  variety  of  peats  and  coals.  Cobalt 
occurring  together  with  nickel  can  be  detected  in  the  ammoniacal 
filtrate  from  the  nickeloximine  by  allowing  the  solution  to  remain  in 
a  closed  glass  vessel  for  some  time  with  a  small  quantity  of  hydrogen, 
ammonium,  or  sodium  sulphide,  when  a  bluish- violet  or  claret-red 
colour  is  developed.  P.  H. 

Atomic  Weight  of  Cobalt.  IV.  Analysis  of  Cobaltous 
Chloride.  Gregory  P.  Baxter  and  Fletcher  B.  Coffin  {Zr.it. 
ahorg.  Chrm.,  1906,  51,  171 — 180.  Compare  Abstr.,  1898,  ii,  377  ; 
1899,  ii,  753  ;  1900,  ii,  78). — The  chloride  employed  in  the  present 
series  of  experiments  was  much  purer  than  that  formerly  used,  as  the 
purification  has  now  been  carried  out  in  vessels  of  quartz.  One  sample 
was  purified  by  conversion  into  the  purpureo-chloride  ;  the  latter  was 
dissolved  in  ammonia  and  the  ammine  crystallised  three  times,  then 
heated  for  some  time  below  its  melting  point  in  air,  and  finally  in  a 
current  of  hydrogen  chloride  to  remove  water  and  ammonium  chloride. 
Another  portion  of  the  ammine  was  converted  into  i-ulphate,  treated 
with  excess  of  ammonia,  the  metal  precipitated  by  electrolysis,  dissolved 
in  hydrochloric  acid,  and  the  chloride  recrystallised  and  dehydrated 
by  heating  carefully  below  its  melting  point. 

For  the  atomic  weight  determination,  the  sample,  before  weighing, 
was  dried  at  400°  in  a  stream  of  hydrogen  chloride  and  then  in  a  mix¬ 
ture  of  hydrogen  chloride  and  nitrogen,  precipitated  with  the  exactly 
equivalent  quantity  of  silver  dissolved  in  uitric  acid,  the  end  point 
being  determined  by  means  of  the  nephelometer ;  finally,  the  silver 
chloride  was  collected  and  weighed. 

A  series  of  eight  concordant  determinations  from  the  ratio 
CoUl2  :  2Ag,  and  another  of  seven  determinations  from  the  ratio 
CoCl2 :  2AgCl,  both  gave  a  mean  value  of  58*997  for  the  atomic 
weight  of  cobalt,  in  excellent  agreement  with  the  value,  58*995.  pre¬ 
viously  obtained  by  analysis  of  the  bromide  (Cl  =  35*473  ;  Ag=  107*93). 

G.  S. 
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Composition  of  Acid  Chloropentamminecobaltsulphate. 
Heinrich  Biltz  and  Ernst  Alefeld  ( Ber .,  1906,  39,  3371 — 3372). — 
The  hydrogen  sulphate  of  the  chloropentamminecobalti  series  described 
by  Jorgensen  (Abstr.,  1879,  119,597)  is  expressed  by  the  formula 
([CoC1(NH3)5]S04H)2S04.  The  salt  is  not  precipitated  by  silver 
nitrate  in  the  cold,  and  only  slowly  and  incompletely  after  prolonged 
boiling.  E.  F.  A. 

Action  of  Hydrazine  Hydrate  on  Complex  Cobalt  Salts. 

Hartwig  Franzen  and  O.  von  Mayer  (Ber.,  1906,  39,  3377 — 3380). 
— Dihydrazinecobaltochloride,  CoCl2(N2H4)2,  prepared  either  by  the 
action  of  hydrazine  on  chloropentammineeobaltichloride,  on  chloro- 
aquopentamminecobaltichloride,  or  on  hexamminecobaltichloride,  is 
a  rose-coloured  powder  which  decomposes  to  a  green  powder  on  boiling 
with  water.  Dihydrazinecobcdtobromide  is  obtained  either  as  a  violet 
powder  or  in  brownish-red  crystals,  which  are  decomposed  by  water. 
Dihydrazinecobalto-oxalate,  CoC204(N2H4)2,  is  a  raspberry-red,  coarse, 
crystalline  powder  composed  of  short,  thick  columns ;  it  is  not 
decomposed  on  heating  with  water.  Trihydrazinecobaltosulphate, 
CoS04(N2H4)3,  is  a  loam-yellow,  crystalline  powder,  which  decomposes 
when  boiled  with  water  forming  a  green  powder.  E.  F.  A. 

Equilibrium  and  Transformations  of  the  Isomeric  Hydrates 
of  Chromium  Chloride.  J.  Olie,  jun.  (Zeit.  anorg.  Chem.,  1906, 
51,  29 — 80.  Compare  Abstr.,  1905,  ii,  716). — The  paper  contains  a 
more  detailed  account  of  work  already  published,  with  some  additional 
observations.  Whilst  some  weeks  elapse  before  the  green  and  violet 
modifications  of  chromic  chloride  attain  equilibrium  in  solution  at 
25°,  this  is  effected  within  forty-eight  hours  at  84° ;  in  solutions  con¬ 
taining  0  to  70  per  cent,  of  salt,  the  equilibrium  is  displaced  towards 
the  green  modification  at  the  latter  temperature  as  compared  with  25°. 
Hydrogen  chloride  retards  the  attainment  of  equilibrium  and  dis¬ 
places  it  towards  the  green  salt.  At  84 — 100°,  the  equilibrium  mix¬ 
ture  (in  the  absence  of  water)  contains  about  36  per  cent,  of  the 
violet  form. 

The  investigation  of  the  freezing-point  curve  of  the  system  is 
rendered  difficult  owing  to  the  fact  that  it  has  been  found  impossible 
to  bring  the  green  form  to  crystallisation  under  definite  conditions, 
even  in  the  presence  of  its  own  crystals.  The  green  salt  melts  at 
83 '5°,  but,  it  is  considered  that  in  this  case  partial  transformation  has 
taken  place,  and  that  the  true  melting  point  of  this  form  is  a  little 
above  90°.  The  violet  form  melts  with  partial  transformation  at  95°. 
The  eutectic  temperature  lies  at  "73°,  and  the  mixture  contains  the  two 
salts  in  approximately  equivalent  proportions. 

The  green  modification  is  the  only  stable  solid  phase  from  0°  to  its 
melting  point.  G.  S. 

Chromium  Dioxide  and  the  Constitution  of  Chromium 
Trioxide.  Wilhelm  Manchot  and  R.  Kraus  (Ber.,  1906,  39, 
3512 — 3515). — Chromium  dioxide,  Cr02,  when  prepared  by  heating 
chromic  hydroxide  in  a  current  of  oxygen  at  320 — 345°  for  several 
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hours,  forms  a  light,  hygroscopic,  black  powder  containing  6 — 7  per 
cent,  of  water  which  is  evolved  together  with  the  peroxide  oxygen  on 
heating  the  substance  at  a  red  heat,  leaving  a  residue  of  green  chromic 
oxide.  The  dioxide  is  only  slowly  decomposed  by  hydrochloric  or 
hydriodic  acid.  Nitric  acid  dissolves  it,  forming  chromic  acid.  When 
treated  with  water  alone,  the  dioxide  yields  no  chromic  acid,  but  the 
addition  of  alkali  brings  about  this  result,  which  is  due  to  simultaneous 
oxidation  and  reduction  of  the  dioxide.  Sulphuric  acid  is  produced  by 
the  interaction  of  warm  sulphurous  acid  and  the  dioxide.  The  com¬ 
pound  has  the  colour  and  properties  of  a  peroxide  and  not  of  a  chromic 
chromate,  and  is  probably  OlCrIO.  It  thus  differs  from  the  peroxide, 
OlCr'O'O’CrlO,  which  appears  as  the  primary  product  of  the  autoxida- 
tion  of  chromous  oxide.  The  existence  of  this  chromium  dioxide  is 
regarded  as  evidence  in  favour  of  the  view  that  chromium  is  quadri¬ 
valent  in  chromium  trioxide  (compare  this  vol.,  ii,  364).  G.  T.  M. 

Solubility  and  Solution  Equilibrium  of  Chrome  Ammonium 
Alum.  Iwan  Koppel  (Ber.,  1906, 39,  3738 — 3748.  Compare  Roozeboom 
and  Olie,  Abstr.,  1905,  ii,  716  ;  Roozeboom  and  Aten,  ibid.,  803). — The 
change  of  the  violet  into  the  green  chromium  salt  solutions  is  a  reversible 
process  which  results  in  the  slow  formation  of  an  equilibrium  depending 
on  the  temperature;  during  the  change,  the  normaldissociatedanionscom- 
bine  with  the  chromium  to  form  the  green  complex  substance,  the  forma¬ 
tion  of  which  is  accompanied  usually  by  a  parallel  hydrolysis.  The  equi¬ 
librium  between  a  solute  and  its  saturated  solution  is  soon  established  if 
the  solute  undergoes  no  change  or  if  its  rate  of  change  is  greater  than  its 
rate  of  solution  ;  but  if  the  rates  of  change  and  solution  are  equal,  or  if 
the  rate  of  change  is  smaller  than  that  of  solution,  the  solution 
apparently  becomes  saturated  and  then  slowly  increases  in  concentra¬ 
tion.  The  appearance  of  a  final  concentration  value  shows  the  forma¬ 
tion  of  an  equilibrium  between  the  solute  and  its  product  of  change, 
whilst  the  rate  of  change  may  be  deduced  from  the  rate  of  solution 
after  the  primary  saturation.  These  points  are  illustrated  by  tables 
and  curves  for  the  rates  of  solution  of  chrome  ammonium  alum  at 
30°  and  40°.  No  change  of  the  violet  into  the  green  solution  takes 
place  at  0°,  the  solubility  of  chrome  ammonium  alum  in  water  not  in¬ 
creasing  between  2  hours  30  minutes  and  214  hours  15  minutes. 
From  these  experiments,  it  is  calculated  that  when  in  equilibrium  the 
solution  of  chrome  ammonium  alum  at  30°  contains  33  per  cent.,  or  at 
40°,  37-5  per  cent,  of  the  green  alum;  the  values  obtained  are  dis¬ 
cussed  and  held  to  be  only  approximate. 

Electrolytic  conductivity  measurements  with  green  and  violet  solu¬ 
tions  containing  3’80  grams  of  the  alum  per  100  grams  of  the  solution 
and  with  mixtures  of  these,  gave  results  agreeing  with  the  presence  of 
48  per  cent,  of  the  green  complex  at  40°  and  61  per  cent,  at  55°. 

The  proportion  of  the  green  complex  present  when  the  solution  is  in 
equilibrium  decreases,  and,  after  passing  through  a  minimum,  again  in¬ 
creases  as  the  solution  is  diluted.  G.  Y. 

Preparation  of  Fused  Molybdenum.  Heinrich  Biltz  and 
Richard  Gartner  [Ber.,  1906,  39,  3370 — 3371). — Fused  molybdenum 
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is  obtained  very  conveniently  from  a  mixture  of  molybdenum  dioxide 
prepared  by  the  reduction  of  the  trioxide  in  a  stream  of  hydrogen,  or 
by  ignition  of  ammonium  molybdate,  and  aluminium  powder,  the 
reaction  being  started  in  the  ordinary  way.  E.  F.  A. 

Pure  Alloys  of  Tungsten  and  Manganese,  Preparation  of 
Tungsten.  G.  Arrivaut  ( Compt .  rend.,  1906,  143,  594 — 596). — 
Tungsten-manganese  alloys,  containing  12'21  to  60  05  per  cent,  of 
tungsten,  obtained  by  reducing  with  aluminium  a  mixture  of  the 
oxides  of  the  two  metals  with  their  respective  peroxides,  form  hard, 
brittle  ingots,  steel-grey  in  colour,  and  non-magnetic. 

These  alloys,  which  do  not  contain  any  definite  compounds  of  the  two 
metals,  are  slowly  oxidised  in  the  air,  and  completely  dissolved  by  boil¬ 
ing  concentrated  sulphuric  acid  or  by  fused  alkali  hydrogen  sulphates  ; 
dilute  acids  attack  them  in  the  cold,  dissolving  the  manganese  and 
leaving  the  tungsten  in  the  form  of  a  heavy,  metallic,  steel-grey  powder 
having  a  sp.  gr.  15‘28  at  0°,  the  sp.  gr.  of  the  fused  metal  being  18‘7 
(Moissan,  Abstr.,  1896,  ii,  606). 

Alloys  of  tungsten  aud  manganese,  containing  not  more  than  25  per 
cent,  of  the  former  metal,  can  be  also  prepared  by  fusing  a  mixture  of 
the  metallic  powders  in  a  current  of  hydrogen  (compare  this  vol.,  ii, 
676,  758).  M.  A.  W. 

Equilibrium  Phenomena  with  the  Hydrates  of  Uranous  Sul¬ 
phate.  III.  The  Hexahydrate,  Pentahydrate,  and  Basic  Sul¬ 
phates.  Federico  Giolitti  and  G.  Liberi  ( Gazzelta ,  1906,  36,  ii, 
443 — 450.  Compare  Abstr.,  1905,  ii,  827). — By  the  interaction  of 
uranyl  sulphate,  water,  alcohol  and  sulphuric  acid  in  various  propor¬ 
tions,  the  following  salts  have  been  isolated  :  (1)  U(S04)2,6H20,  in 
mammillary  masses  of  small,  pale  green  crystals  ;  (2)  U(S04  )2,5H20, 
as  a  pale  green  incrustation  ;  (3)  U(S04)2,8H20,  in  stellar  aggregates  of 
green,  acicular  crystals  ;  (4)  3U0S04,U(S04)2,32H20,  as  a  pale  green 
powder,  which,  on  drying  in  the  air,  yields  (5)  3UOSO4,U(SO4)2,10H2O  ; 
(6)  3UOSO4,TJ(SO4)2,20  H20 ;  (7)  3U0S04,U(S04)2,15H20,  and  (8) 
U0S04,5H20. 

Many  of  the  phenomena  presented  by  the  uranous  sulphates  are 
almost  certain  indications  that,  in  these  salts,  the  sulphuric  acid 
residue  does  not  form  ions  by  itself,  but  constitutes  part  of  certain 
complex  ions,  which  contain  also  uranium.  This  would  explain  the 
large  number  of  different  salts  obtained,  the  complexity  of  their 
fortnulie,  and  the  fact  that  uranous  sulphates  of  identical  composition 
often  exhibit  divergent  crystalline  forms  and  other  physical  and 
chemical  properties.  T.  H.  P. 

Constitution  of  the  Copper-Tin  Alloys.  Earnest  S.  Shepherd 
and  E.  Blough  (J.  Physical  Chern.,  1906,  10,  630 — 653.  Compare 
Abstr.,  1905,  ii,  587 ;  Heycock  and  Neville,  Abstr.,  1901,  ii,  508  ; 
1902,  ii,  261). — The  method  suggested  by  Bancroft  (Abstr.,  1902,  ii, 
495)  has  been  used  to  determine  the  composition  of  the  six  solid 
phases  which  coexist  with  fused  mixtures  of  copper  and  tin  varying  in 
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composition  between  the  pure  metals.  It  is  found  that  the  phases  are 
a,  (3,  y,  and  e,  all  solid  solutions,  the  compound  Cu3Sn,  and  pure  tin. 
A  microscopic  study  of  the  solid  alloys  has  been  made  and  all  the 
results  are  incorporated  in  a  temperature  concentration  diagram, 
worked  out  for  temperatures  above  219°.  It  appeal's  that  below  600°  the 
8-solid  solution  can  exist ;  this  phase  was  supposed  previously  to  be  the 
compound  Cu4Sn.  Mixtures  of  the  compound  Cu3Sn  and  the  e-crystals 
show  heat  effects  at  218°  and  182°,  but  the  nature  of  these  changes  is 
still  in  doubt.  J.  C.  P. 

Electrolytic  Precipitation  of  Bronzes.  B.  E.  Curry  (J.  Physical 
Chem.,  1906, 10,  515 — 520). — The  general  method  for  preparing  bronze 
plate  is  to  precipitate  a  brass  and  bronze  it  by  chemical  methods.  The 
author  finds  that  with  a  rotating  cathode  and  acid  ammonium  oxalate 
solutions  good  bronze  may  be  precipitated.  The  percentage  of  copper 
in  the  metal  deposited  differs  widely  from  that  in  the  solution,  falling 
from  100  to  77,  when  that  in  the  solution  falls  from  100  to  20  ;  and  it  is 
difficult  to  obtain  a  good  deposit  with  less  than  75  per  cent,  of  copper. 
The  cathode  current  density  should  be  low  ;  good  deposits  were  obtained 
with  densities  of  0-2  to  2‘0  amperes  per  square  decimetre.  The 
deposited  bronzes  correspond  closely  in  appearance  with  cast  bronzes 
of  the  same  composition.  L.  M.  J. 

Treatment  of  Uranium- Vanadium  Metals  and  the  Electro¬ 
lytic  Preparation  of  Vanadium.  M.  Gin  {Chem.  Centr.,  1906,  ii, 
1172 — 1173  ;  from  Elektrochem.  Zeit.,  1906,  13,  119 — 122). — Carnotite 
is  decomposed  by  fusion  with  potassium  hydrogen  sulphate.  After 
solution  in  water,  concentration,  and  cooling,  the  uranium  and 
vanadium  separate  as  the  double  potassium  sulphate.  On  treatment 
with  zinc  the  vanadium  is  reduced  and  is  then  precipitated  by 
neutralisation  with  ammonia  and  addition  of  ammonium  carbonate ; 
the  uranium  is  obtained  on  boiling  the  filtrate.  Another  method  is 
based  on  heating  to  redness  in  the  vapour  of  ferric  chloride,  when 
vanadyl  chloride,  VOCl3,  which  is  readily  volatile,  is  formed. 

An  outline  is  given  of  the  preparation  of  vanadium  by  the  electro¬ 
lysis  of  the  oxide  V203,  which  conducts  well,  but  the  precise  details  of 
the  process  are  not  described.  P.  H. 

Hydrogen  Aurichloride.  Ernst  Schmidt  {Chem.  Centr.,  1906,  ii, 
855 — 856  ;  from  Apoth.  Zeit.,  21,  661 — 662). — Hydrogen  aurichloride 
crystallises  with  3H20  as  stated  by  Weber  {Jahresber.,  1867,  314)  and 
by  Schottlander  (Abstr.,  1883,  853),  and  not  with  4Ho0  as  stated  by 
Thomsen  (Abstr.,  1878,  13  ;  1883,  1054).  “  P.  H. 

Some  Catalytic  Actions  of  Platinum  Black.  Oscar  Loew 
and  Keijiro  Aso  {Bui.  Coll.  Agr.  Tokyo,  Imp.  Univ.,  1906,  7,  1 — 6. 
Compare  Abstr.,  1890,  453  and  689). — Platinum  black  has  the  power 
of  converting  maleic  acid  into  fumaric  acid.  In  presence  of  dextrose  it 
reduces  free  nitric  acid  to  ammonia,  and  potassium  chlorate,  per- 
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chlorate  and  iodate  to  chlorides  and  iodide.  It  also  has  a  reducing 
action  on  nitrobenzoic  acid  and  trinitro phenol. 

When  kept  moistened  with  water  for  some  time,  platinum  black  is 
found  to  contain  nitric  acid  and  traces  of  ammonia.  N.  H.  J.  M. 
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Natural  and  Artificial  Coloration  of  Amethyst,  &c. 

Marcellin  Berthelot  ( Compt .  rend.,  1906,  143,  477 — 488). — Small 
crystals  of  amethyst  from  Brazil,  when  heated  to  300°,  became 
decolorised.  The  loss  of  colour  is  supposed  to  be  due  to  the  reduction 
of  traces  of  manganic  to  manganous  salts,  with  the  occlusion  of 
oxygen  in  (he  stone.  On  exposing  the  dpcolorised  crystals  to 
the  action  of  radium  chloride,  contained  in  a  sealed  glass  tube,  the 
original  colour  is  regained  in  the  course  of  a  few  weeks,  owing  to  the 
reoxidation  of  the  manganese  salt.  Similar  results  were  obtained  with 
violet  fluorspar.  ifused  quartz  and  glass,  containing  traces  of 
manganese,  also  acquired  a  violet  tint  when  exposed  to  the  action  of 
radium  chloride  in  the  same  manner  ;  paper  also  showed  signs  of  oxida¬ 
tion.  It  is  suggested  that  the  colour  of  amethyst,  and  possibly  of 
some  other  precious  stones,  may  be  due  to  the  action  of  radioactive 
substances  while  the  stones  lie  buried  in  the  earth’s  crust.  The 
decnlorisation  by  heat  of  smoky  quartz  and  green  fluorspar  is  ac¬ 
companied  by  the  distillation  of  petroleum,  and  in  these  cases  the 
colour  must  be  due  to  organic  matter  (compare  Abstr.,  1901,  ii,  166). 

L.  J.  S. 

Blue  Rock  Salt.  Ernst  Pieszczek  ( Chem .  Centr.,  1906,  ii,  906  ; 
from  Pharm.  ZeAt.,  51,  7<J0 — 701). — The  blue  portions  of  rock  salt 
were  found  to  contain  0'4  per  cent,  less  chlorine  than  pure  sodium 
chloride  or  than  the  blue  portions  rendered  colourless  by  heating. 
The  excess  of  sodium  is  attributed  to  the  presence  of  a  subchlonde 
rather  than  to  the  presence  of  metallic  sodium  as  sugge-Jed  by 
Siedentopf  (this  vol.,  ii,  443)  or  by  Stahli  (Apoth.  Zeit.,  1906,21,  203), 
inasmuch  as  the  colour  is  not  removed  by  boiling  with  alcohol  or  by 
heating  at  100°  in  a  sealed  tube  with  mercury.  P.  H. 

Formation  of  Oceanic  Salt  Deposits.  XLIX.  Artificial  Pro¬ 
duction  of  Colemamte.  Jacobus  H.  van’t  Hoff  ( Sitzungsber .  K.Akad. 
JVtss.  Berlin,  1906,  39,  689  —  693.  Compare  this  vol.,  ii,  619). — It  is 
found  that  boronatrocalcite  not  only  yields  pandermite  when  heated 
with  a  solution  saturated  with  sodium  and  potassium  chlorides  at  its 
boiling  point  (110°),  but  that  the  same  change  takes  place  in  presence 
of  excess  of  water  at  very  much  loner  temperatures.  The  reaction 
proceeds,  moreover,  much  more  readily  in  porcelain  than  in  glass 
vessels. 
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From  boronatrocalcite  and  water  in  the  proportion  1  : 40  the  hepta- 
hydrate,  2Ca0,3B.203,7H20,  was  obtained  at  90°  and  the  enneahydrate, 
2Ca0,3B203,9H20,  at  60°,  when  the  solution  was  nucleated  with 
crystals  of  the  respective  hydrates.  At  83°  (the  higher  limit  of  the 
investigation),  colemanite,  2Ca0,3B203,5H20,  is  the  stable  form  of  di- 
calciumtriborate  in  contact  with  a  solution  saturated  with  sodium 
chloride.  The  transformation  of  the  heptahydrate  into  colemanite, 
which  is  accompanied  by  a  diminution  in  volume,  takes  place  at  40°  in 
presence  of  sodium  chloride,  whilst  in  presence  of  a  solution  saturated 
with  sodium  chloride,  potassium  chloride,  and  glaserite  (which  has  the 
lowest  vapour  pressure  of  all  solutions  capable  of  yielding  calcium 
borates),  the  change  takes  place  below  25°.  Colemanite  is  therefore 
one  of  the  Stassfurt  salts  which  may  have  been  formed  at  a  tem¬ 
perature  below  25°.  H.  M.  D. 

The  Amount  and  Origin  of  the  Ammonia  in  the  Products  of 
the  Eruption  of  Vesuvius  in  April,  1906.  Julius  Stoklasa  ( Ber ., 
1906,  39,  3530 — 3537). — Contrary  to  the  statements  made  by  other 
observers  that  the  ammonium  chloride  found  on  the  lower  portions  of 
the  lava  outflow  was  due  to  the  burning  of  vegetation,  the  author  has 
found  ammonium  chloride  on  large  blocks  of  lava  at  an  altitude  of  900 
metres  in  places  where  no  vegetation  was  present,  and  even  in  the  sand  of 
the  crater.  The  gases  streaming  out  of  the  crater  on  May  4th,  1906,  con¬ 
tained  hydrogen  chloride  and  ammonia,  and  the  whitish-yellow  smoke 
which  accompanied  the  eruption  consisted  principally  of  ammonium 
compounds.  In  certain  localities  there  were  in  the  lava  white  druses 
containing  ammonium  chloride  mixed  with  the  chlorides  and  sulphates 
of  sodium  and  potassium.  Some  of  the  druses  were  coloured  yellow 
by  ferric  chloride,  and  others  exhibited  a  green  colour  due  to  copper 
chloride. 

The  portions  of  lava  soluble  in  water  often  contained  as  much  as 
76 — 85  per  cent,  of  ammonium  chloride.  In  the  lapilke,  the  water- 
soluble  portions  yielded  33  per  cent,  of  ammonium  chloride.  The  red 
ash  contained  only  0T  per  cent,  of  ammonia,  and  traces  merely  were 
found  in  the  grey  ash.  All  the  products  of  the  eruption  when  heated 
to  redness  with  soda-lime  evolve  ammonia,  the  largest  amounts  being 
obtained  from  a  specimen  of  lapillse  and  an  olivine  bomb.  This  result 
points  to  the  existence  of  various  nitrides  which  would  in  these  circum¬ 
stances  evolve  ammonia.  G.  T.  M. 

Breunnerite  from  Avigliana.  Giuseppe  Piolti  {Atti  R.  Accad, 
Torino,  1906,  41,  1066 — 1069). — A  sample  of  breunnerite  obtained 
from  a  serpentine  cave  near  Avigliana  was  found  to  have  nD  1'715,  and 
the  percentage  composition :  MgCOs,  90-47  ;  Fe0O3,  9*45  ;  MnC03, 
traces.  The  angle  of  the  cleavage  rhombohedron  had  the  value  107° 
3018".  T.  H.  P. 

Analysis  of  the  Ash  which  fell  in  Naples  on  the  Night  of 
April  4 — 5th,  1906.  Ezio  Comanducci  and  M.  Arena  {Rend, 
Accad.  Sci.  Fis.  Mat.  Napoli,  1906,  [iii],  12,  267 — 280.  Compare 
Comanducci  and  Pescitelli,  this  vol.,  ii,  177 ;  Johnssen,  this  vol.,  ii, 
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621  ;  Oglialoro,  this  vol.,  ii,  621). — Analysis  of  the  ash  which  was 
emitted  from  Vesuvius  and  collected  in  Naples  on  the  night  between 
April  4th  and  5th  gives  the  following  percentages : 


Cl. 

0-5992 

S03. 

0-9361 

o 

© 

SiO,. 

43-6865 

TiOo. 

0-1720 

Fc203. 

12-2915 

FeO. 

2-7219 

MnO. 

0-2962 

A1,03. 

16-7468 

MgO. 

2-2982 

CaO. 

11-9677 

CoO. 

0-0038 

CuO. 

0-0854 

ICO. 

4-6609 

Na.,0. 

4*6329 

nh3. 

0-03071 

NO.,. 

0-00134 

NO*. 

0-000054 

S02. 

0-0224. 

Fragments  of  crystals  of  leucite,  felspar,  augite,  magnetite,  and 
ferrite  were  detected  in  the  ash.  T.  H.  P. 


Silicate  Fusions.  Hans  Heribert  Eeiter  ( Jahrb .  Min.,  1906, 
Beil.-Bd.,  22,  183 — 265). — A  continuation  of  the  work  of  C.  Doelter 
on  silicate  fusions ;  the  results  obtained  are  discussed  in  detail  with 
respect  to  the  views  expressed  by  Doelter  and  Vogt  (Ann.  Rep.,  1904, 
1,  224;  1905,  2,  269).  In  the  several  experiments  various  minerals 
(albite,  nephelite,  augite,  olivine,  and  magnetite)  were  fused  together 
in  different  proportions.  The  order  of  separation  of  the  minerals  in 
the  crystallised  products  so  obtained  is  :  spinel,  haematite,  magnetite, 
olivine,  magnetite,  augite,  magnetite,  nephelite,  plagioclase.  The  fact 
that  spinel  is  formed  as  a  new  component  of  these  mixtui'es  proves 
that  there  must  have  been  dissociation,  and  the  recurrence  of  magnetite 
shows  that  the  order  of  separation  does  not  depend  on  the  fusibility  of 
the  minerals,  but  rather  on  the  varying  saturation  of  the  silicate 
solution.  L.  J.  S. 

Compounds  Allied  to  Spinel.  Z.  Weyberg  (Centr.  Min.,  1906, 
645 — 649). — Attempts  to  produce  alumino-,  chromi-,  and  ferri-silicates 
of  the  type  R/'K2'"Si208  by  fusing  the  materials  with  salts  of  alkalis  or 
alkaline  earths  (Abstr.,  1906,  ii,  23,  91)  have  frequently  resulted  in 
the  formation  of  double  oxides  of  the  spinel  type,  R,"JR2'"04.  Silicic 
acid,  aluminium  hydroxide,  and  lithium  carbonate,  in  the  proportions 
given  by  2SiO„,  Al2Oa,  Li20,  when  fused  for  several  hours  with  an 
excess  of  lithium  sulphate  gave  a  white  powder  consisting  of  rounded, 
birefringent  (perhaps  orthorhombic)  grains  of  lithium  aluminate, 
Li2Al204.  Lithium  chromite,  Li2Cr204,  was  obtained  by  fusing  kaolin 
with  lithium  chromate  ;  it  crystallises  as  brown,  isotropic  octahedra 
with  the  characters  of  a  spinel.  When  this  crystallised  lithium 
chromite  is  fused,  it  produces  chromic  oxide  in  crystals  of  an  unusual 
habit.  Calcium  chromite,  CaCr204,  was  obtained  as  green,  strongly 
pleochroic,  acicular  crystals  by  fusing  kaolin  with  potassium  chromate 
and  calcium  oxide.  Several  attempts  to  synthesise  the  ferrisilicates 
resulted  in  the  formation  of  violet-black  octahedra  with  the  composition 
2CaU,5Fe203.  L.  J.  S. 

Minerals  of  the  Composition  MgSi03 ;  a  Case  of  Tetra- 
morphism.  Eugene  T.  Allen,  Fred.  Eugene  Wright,  and  J.  K. 
Clement  (Amer.  J.  Sci.,  1906,  [iv],  22,  385 — 438). — The  orthorhombic 
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and  monoclinic  amphiboles  and  pyroxenes  with  the  composition 
MgSiOg  have  all  been  prepared  artificially,  some  of  them  for  the  first 
time.  They  were  usually  obtained  as  spherulites  or  finely  fibrous 
aggregates  and  were  identified  by  their  optical  characters,  but  in  the 
case  of  the  monoclinic  pyroxene,  minute,  measurable  crystals  were 
obtained.  The  sp.  gr.  of  the  different  forms  are  as  follows :  glass 
(MgSi03),  2'743;  orthorhombic  amphibole,  2'857  ;  monoclinic  amphi¬ 
bole?;  orthorhombic  pyroxene,  3d 75;  and  monoclinic  pyroxene, 
3-192. 

The  order  of  stability  of  these  four  polymorphic  forms  is  the  same 
as  that  of  their  specific  gravities.  Monoclinic  pyroxene  is  stable  at  all 
temperatures,  and  the  others  are  monotropic  towards  it ;  they  change 
into  it  at  an  elevated  temperature  (orthorhombic  pyroxene  at  1250°) 
with  development  of  heat. 

Monoclinic  pyroxene,  the  most  stable  of  the  four  forms,  was  obtained 
in  several  different  ways:  (1)  by  crystallising  a  fused  mass  of  the 
same  composition  ;  (2)  by  heating  the  glass  (MgSiOg ;  melting  point 
1521°)  to  a  temperature  above  1300°  ;  (3)  by  heating  any  of  the  other 
crystalline  forms  ;  (4)  by  the  action  of  molten  magnesium  chloride  or 
tellurite  on  amorphous  silica  ;  (5)  by  recrystallising  magnesium  silicate 
from  a  flux  of  magnesium  chloride,  magnesium  vanadate,  calcium 
vanadate,  or  tellurium  dioxide.  The  minute  crystals  obtained  by  the 
last  method  have  the  same  prism-angle,  88°,  as  ordinary  diopside,  but 
the  other  angles  differ  ;  the  optical  characters  of  this  magnesian,  mono¬ 
clinic  pyroxene  are  identical  with  those  of  the  pyroxene  of  the 
Bishop vi lie  meteorite. 

Orthorhombic  pyroxene,  enstatite,  crystallises  at  lower  temperatures 
than  the  monoclinic  pyroxene,  and  was  obtained  by  heating  the  glass 
between  1000°  and  1100°.  Large  crystals  were  obtained  in  silicate 
(magmatic)  solutions. 

Monoclinic  amphibole  forms  in  very  small  quantities  by  rapidly 
cooling  the  fused  mass,  and  also  when  the  orthorhombic  amphibole  is 
heated  with  water  at  375 — 475°. 

Orthorhombic  amphibole,  kupfferite,  is  obtained  by  heating  the 
molten  silicate  far  above  the  melting  point,  at  about  1600°,  and  then 
cooling  rapidly  in  the  air. 

In  many  of  the  experiments,  crystals  of  forsterite  (Mg2Si04)  were 
obtained  with  the  other  products  ;  optical  and  crystallographic  deter¬ 
minations  were  made  on  this  material.  L.  J.  S. 

Composition  of  some  Montreal  Minerals.  B.  J.  Harrington 
{Trans.  Roy.  Soc.  Canada,  1905,  [ii],  11,  (3),  25 — 28). — The  following 
minerals  are  found  in  the  Corporation  Quarry,  at  the  back  of  Mount 
Royal. 

Nephelite-sygenite  is  a  pale  flesh-red,  translucent,  vitreous  to 
slightly  greasy  in  lustre,  and  shows  no  marked  cleavage,  but  sub- 
conchoidal  to  uneven  fracture  (anal.  I.). 

Acmite  (segirite)  occurs  in  deeply-striated  prisms,  mostly  greenish- 
black  or  brown ;  has  a  subvitreous  lustre,  is  nearly  opaque,  and  has  a 
hardness  approaching  6,  and  asp.  gr.  3  521  ;  it  fuses  quietly  to  a  black, 
magnetic  glass  (anal.  II.). 
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Lepidomelane  occurs  in  rough,  black  crystals,  which  are  green  by 
transmitted  light,  and  has  a  vitreous  lustre  and  a  small  optic  axial  angle; 
it  has  the  hardness  3,  and  a  sp.  gr.  3*269,  is  readily  decomposed  by 
hydrochloric  acid,  and  when  fused  over  the  blowpipe  forms  a  black, 
magnetic  slag  (anal.  III.).  If  the  titanium  dioxide  is  calculated  with 
the  silica,  this  mineral  has  the  composition  5(R20,E.0),It203,4Si02. 

Natrolite  is  white,  translucent,  and  vitreous,  has  the  hardness  5, 
and  a  sp.  gr.  2 '234,  gelatinises  readily  when  treated  with  hydrochloric 
acid,  and  fuses  to  a  glass  colouring  the  flame  yellow  (anal.  IV.). 

Analcite  forms  large,  white,  translucent  trapezohedrons  with  vitreous 


lustre,  and  has 

a  hardness  slightly  greater  than  5  and  a  sp.  gr. 

9.99 

-j-j 

(anal.  V.). 

Si02. 

TiOo. 

Aio03. 

Fe.,Os. 

FeO. 

MnO. 

CaO. 

MgO. 

X  iXnO. 

k2o. 

Li20. 

h2o. 

I.  44*98 

— 

32-65 

0-72 

— 

— 

trace 

— 

16*08 

4-54 

— 

0-97 

II.  49-51 

0-61 

2-72  22-26 

5-82 

1-51 

7-16 

1-09 

8-62 

0-38 

— 

0  57 

III.  32  96 

2-80 

10-34 

8-85 

27-19 

2-79 

0-64 

0-73 

0-98 

7-75 

0-03 

4-36 

IV.  47-09 

— 

26  99 

trace 

— 

— 

trace 

— 

16-46 

o-oi 

— 

9-80 

V.  54-83 

— 

24-20 

— 

— 

— 

0-08 

— 

12-01 

— 

— 

8-50 

g.  y. 


Metallic  Iron  found  at  Magdeburg  in  1831.  Fritz  Rinne 
(. Jahrb Min.,  1906,  ii,  61 — 89). — The  composition  and  micro-structure 
of  this  pseudo-meteorite  point  undoubtedly  to  an  iron  of  artificial 
origin.  L.  J.  S. 
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Carbon  Monoxide  in  Normal  Blood.  Raphael  Lepjne  and 
Bqulud  ( Compt .  rend,,  1906,  143,  374 — 375). — Carbon  monoxide 
occurs  in  the  blood  of  normal  dogs  (Nicloux)  and  in  cases  of  anaemia. 
The  view  that  oxalic  acid  is  its  source  is  supported  by  the  fact  that 
intravenous  injection  of  sodium  oxalate  in  dogs  increases  the  amount 
present  eight-  or  ten-fold.  In  asphyxia,  however,  the  formation  of  the 
gas  is  prevented.  Dextrose  or  laevulose  similarly  administered  has  a 
similar  result ;  this  is  attributed  to  increased  oxalic  acid  formation. 
Tartaric  acid  produces  the  same  effect  but  less  rapidly,  whereas  lactic 
acid  does  not.  W.  D.  H. 

Hydroxyl-ions  of  Foetal  (Placental)  Blood.  Alexander  Szili 
( PJluger’8  Arehiv,  1906,  115,  72 — 81). — The  placental  blood  has  the 
same  amount  of  titratable  alkali  as  that  of  the  mother.  The  two  are 
in  osmotic  equilibrium.  In  both  cases  the  smallest' amount  of  hydroxyl- 
ions  does  not  correspond  with  the  lowest  amount  of  titratable  alkali. 

W.  D.  H. 

Alcohol  in  Normal  Blood  and  Tissues.  W.  Hutson  Ford 
(J.  Physiol.,  1906,  34,  430 — 443). — A  republication  of  results  affirming 
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the  existence  of  alcohol  in  the  blood  and  tissues  in  small  amounts. 
These  were  obtained  originally  in  1858.  The  facts  are  believed  to  be 
important  in  view  of  the  calorific  value  of  alcohol.  W.  D.  H. 

Glycerol  of  the  Blood,  and  its  Investigation  by  Zeisel’s 
Iodide  Method.  Franz  Tangl  and  Stephan  Weiser  ( Pfluger’s 
Archiv,  1906,  115,  152 — 174). — The  blood  contains  free  glycerol ; 
glycerylphosphoric  acid  could  not  be  found.  Glycerol  is  present  in  the 
plasma,  not  in  the  corpuscles.  Horses’  blood  contains  0‘076,  horses’ 
plasma  0’095,  and  ox-blood  0-07  gram  of  glycerol  per  1000  grams. 

W.  D.  H. 

The  Sugar  of  the  Blood.  Raphael  Lupine  and  Boulud  ( Compt . 
rend.,  1906,  143,  500 — 504,  539 — 542). — The  sugar  of  the  blood  is 
mainly  in  combination,  and  this  “masked  sugar”  is  liberated  with 
comparative  ease.  The  total  sugar  obtained  from  the  blood  is  increased 
by  the  action  of  phloridzin,  and  by  the  enzymes  emulsin  and  invertin, 
and  also  to  nearly  as  great  an  extent  by  merely  keeping  the  blood  at 
60°,  a  temperature  sufficiently  high  to  prevent  glycolysis,  but  not  high 
enough  to  inhibit  the  ferment  which  presumably  disengages  the  sugar. 
The  amount  of  increase  in  the  sugar  is  not  constant. 

The  sugar  of  normal  serum  does  not  dialyse,  but  when  the  masked 
sugar  has  been  liberated  it  passes  through.  This  favours  the  sup¬ 
position  that  the  sugar  is  not  free  in  the  blood,  but  that  it  is  com¬ 
bined  loosely  with  albuminous  material.  If  this  is  so,  the  fact  that 
it  does  pass  readily  into  the  urine  is  intelligible.  W.  D.  H. 

Amino-acids  in  Blood  and  Lymph.  William  H.  Howell 
(Amer.  J.  Physiol.,  1906,  17,  273 — 279). — By  means  of  dialysis 
through  collodion  membranes,  amino-acids  may  be  separated  from  both 
blood  and  lymph  by  means  of  /3-naphthalenesulphonic  chloride.  In 
the  blood,  a  positive  reaction  is  obtained  even  after  fifty  hours’  abstin¬ 
ence  from  food,  but  much  more  of  these  substances  are  obtained 
in  well-fed  animals,  especially  in  the  portal  blood.  The  membrane 
used  is  permeable  to  proteoses  and  peptone,  but  none  was  found. 
The  portal  blood  (owing  probably  to  a  higher  percentage  of  proteid) 
has  a  permanent  greater  osmotic  pressure  than  that  collected  from 
other  parts.  W.  D.  H. 

Non-coagulable  Proteid  in  Blood.  William  H.  Howell 
(Amer.  J.  Physiol.,  1906,  17,  280 — 296). — After  the  principal  proteids 
of  blood  have  been  removed  by  heating  in  feebly  acid  reaction  (acetic 
acid)  to  80 — 85°,  a  proteid  (Chabrie’s  albumon)  remains  in  solution  ; 
it  is,  however,  precipitated  partially  by  prolonged  boiling  if  the  re¬ 
action  is  made  strongly  acid.  It  is  not  a  peptone  or  proteose  ;  it  con¬ 
tains  iron  and  a  considerable  amount  of  lecithin,  which  can  be  com¬ 
pletely  removed  by  boiling  with  alcohol.  If  serum-albumin  is  isolated 
and  dialysed,  it  is  not  coagulable  by  heat  in  the  presence  of  sodium, 
potassium,  or  lithium  salts,  but  it  is  in  the  presence  of  ammonium, 
barium,  calcium,  or  magnesium  salts.  Globulins  treated  in  the  same 
way  are  heat-coagulable  in  the  presence  of  both  sets  of  salts, 
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Fractional  precipitation  with  salts  is  an  unsatisfactory  method  of 
obtaining  pure  products.  After  a  proteid  has  been  salted  out  by 
ammonium  sulphate,  it  is  more  susceptible  to  precipitation  by  heat  or 
by  dialysis. 

It  is  suggested  that  the  term  serum-globulin  should  be  restricted  to 
euglobulin.  The  proteid  left  in  solution  after  dialysis  shows  the 
essential  properties  of  an  albumin  modified  by  combination  with 
lecithin  or  a  lecithin-containing  complex.  W.  D.  H. 

Composition  of  Body-fluids  in  Marine  Animals.  Silvestro 
Baglioni  ( Beitr .  chem .  Physiol.  Path.,  1906,  9,  50 — 66). — The  blood 
serum  of  the  dog-fish  shows  great  variations  in  its  percentage  of  pro¬ 
teid  ;  the  amount  of  non-proteid  nitrogen  is  almost  as  great ;  this  is 
mainly  due  to  urea,  as  others  have  pointed  out.  During  hunger  the 
proteid  nitrogen  falls.  The  urea  concentration  in  the  blood  is  about 
three  times  greater  than  in  the  urine.  In  other  selachian  fishes  the 
same  holds  good,  but  the  actual  amount  of  urea  in  the  blood  is  smaller. 
In  the  teleostean  fishes,  on  the  other  hand,  the  conditions  are  similar 
to  those  in  land  animals.  In  the  body  fluids  of  various  invertebrates, 
the  amount  of  proteid  is  very  variable,  but  is  least  in  those  lower  forms 
which  have  not  a  closed  vascular  system  ;  in  higher  molluscs  and  arthro¬ 
pods,  the  amount  of  proteid  is  important ;  the  amount  of  extractive 
nitrogen  per  cent,  is  in  the  second  or  third  decimal  place ;  the  amount 
in  the  urine  is  greater.  Octopus’  urine  contains  proteid ;  this  may  be 
an  “  alimentary  albuminuria.”  The  statements  are  all  illustrated  by 
tables  of  analyses.  W.  D.  H. 

Relative  Concentration  of  Calcium  Ions  in  reference  to  the 
Reversal  of  the  Polar  Effects  of  the  Galvanic  Current  in 
Paramoacium.  Frank  W.  Bancroft  ( J '.  Physiol.,  1906,  34, 
444 — 463). — If  Paramcecia  are  washed  in  distilled  water  and  then  sub¬ 
jected  to  weak  solutions  of  many  salts,  they  swim  towards  the  anode, 
and  the  behaviour  of  the  cilia  indicates  that  the  anode  is  the  stimu¬ 
lating  electrode.  Complete  absence  of  galvanotropism  is  best  produced 
by  salts  which  diminish  the  concentration  of  free  calcium  ions.  The 
character  of  the  galvanotropism  depends  on  the  relative  amount  of 
these  ions  which  are  present.  W.  D.  H. 

Relation  of  Ions  to  Contractile  Processes.  I.  Action  of 
Salt  Solutions  on  Ciliated  Epithelium.  Ralph  S.  Lillie  (Amer. 
J.  Physiol.,  1906,  17,  89 — 142). — The  toxicity  of  numerous  salts  on 
cilia  is  described  with  full  detail,  and  special  attention  is  directed  to 
antagonism  or  antitoxic  action  j  this  is  in  general  due  to  an  approxi¬ 
mate  equalisation  of  the  opposite  actions  of  anion  and  cation  on  the 
colloids  of  the  tissue.  Hence  salts  the  toxicity  of  which  is  due  to  predomi¬ 
nant  anion  action  require  salts  with  active  cations  to  counteract  them 
and  vice  versd.  W.  D.  H. 

The  Role  of  Elementary  Nitrogen  in  Animal  Metabolism.  Carl 
Oppenheimer  {Chem.  Centr.,  1906,  ii,  809 — 810  ;  from  Biochem.  Zeit.,  1, 
177 — 182). — Experiments  on  healthy  and  diabetic  dogs  and  also  on 
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rabbits  were  made  in  order  to  ascertain  whether  atmospheric  nitrogen 
plays  any  part  in  metabolism.  The  results  were  negative. 

W.  D.  H. 

Calcium  and  Magnesium  Metabolism.  S.  Goitein  ( Pfliiger’s 
Archiv,  1906, 115,  118 — 151). —  If  the  diet  is  rich  in  calcium  and  magnes¬ 
ium,  the  body  enriches  itself  with  these  substances,  whilst,  it  loses  them 
if  the  food  contains  but  little.  These  changes  mainly  affect  bone  and 
muscle  ;  the  variations  in  other  organs,  especially  as  regards  magnesium, 
are  very  small.  W.  D.  H. 

Metabolism  Experiments  with  Organic  and  Inorganic 
Phosphorus.  J.  A.  Le  Clerc  and  Frank  C.  Cook  (J.  Biol.  Chem., 
1906,  2,  203 — 216). — The  nitrogen  retained  in  rabbits  and  dogs  is 
usually  lowered  (although  the  nitrogen  balance  is  not  necessarily 
negative)  by  the  addition  of  inorganic  phosphorus  (phosphates)  to 
the  normal  diet.  If  the  food  is  poor  in  phosphorus,  the  addition  of 
inorganic  phosphorus  lessens  the  digestibility  of  the  nitrogen,  and 
the  nitrogen  and  phosphorus  balances  are  generally  negative.  Organic 
phosphorus  favours  nitrogenous  metabolism  and  increases  the  nitrogen 
and  phosphorus  retention.  The  phosphorus  from  wheat  bran  is 
specially  valuable  in  this  direction.  The  added  phosphorus  is  never 
retained  if  the  diet  is  normal.  Organic  phosphorus  was  never  found 
in  the  urine.  W.  D.  H. 

Digestibility  and  Utilisation  of  some  Polysaccharides 
derived  from  Lichens  and  Marine  Algee.  T.  Saiki  (J.  Biol. 
Chem.,  1906,  2,  251 — 265). — Experiments  with  lichenin  from  Iceland 
moss,  Agar-agar,  and  preparations  from  kombu,  wakame,  and  other 
Japanese  fungi  indicate  that  the  polysaccharides  present  are  not  readily 
transformed  into  sugar  by  enzymes  of  animal  or  vegetable  origin. 

W.  1).  H. 

Nitrogenous  Metabolism  as  affected  by  Diet  and  by  Alka¬ 
line  Diuretics.  H.  D.  Haskins  ( J .  Biol.  Chem.,  1906,  2, 
217 — 229). — In  diets  containing  at  least  5  grams  of  nitrogen  daily, 
whether  consisting  of  animal,  vegetable,  or  mixed  foods,  the  ammonia 
excreted  varies  with  the  total  nitrogen,  and  the  relative  ammonia 
nitrogen  to  total  nitrogen  remains  constant  (not  the  absolute  amount 
of  ammonia  as  Folin  states).  The  administration  of  sodium  hydrogen 
carbonate  and  sodium  citrate  reduces  the  ammonia  to  one-third  of  the 
normal,  and  the  urea  increases  correspondingly.  In  this  case  the  fixed 
alkali  given  takes  the  place  of  ammonia  in  neutralising  acids  formed  in 
the  body,  and  this  allows  more  ammonia  to  be  converted  into  urea. 
The  experiments  were  made  on  men.  W.  D.  H. 

Action  of  Quinine  on  Ferments.  Ernst  Laqueur  (Chem.  Centr., 
1906,  ii,  1074;  from  Arch.  exp.  Path.  Pharm.,  55,  240 — 262). — On  the 
supposition  that  the  elective  action  of  quinine  on  metabolism  is  due  to 
elective  action  on  enzymes,  the  following  six  ferments  were  selected  for 
experiment  :  the  autolylic  ferment  of  the  liver,  pepsin,  rennin,  gastric 
lipase,  and  the  catalase  and  oxydase  of  the  blood.  The  tables  given 
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show  that  quinine  influences  their  actions  to  varying  degrees,  but  the 
application  of  these  results  to  metabolic  processes  is  still  for  the  future. 

W.  D.  H. 

Concentration  of  Hydrogen  Ions  in  the  Contents  of  the 
Pasting  Human  Stomach.  Franz  Tangl  ( Pfliigers  Archiv,  1906, 
115,  64 — 71). — The  hydrogen  ions  in  the  contents  of  the  fasting 
stomach  arise  from  hydrochloric  acid,  that  being  the  only  acid  present ; 
the  amount  varied  from  0'05  to  0T5  per  cent.  W.  D.  H. 

The  Behaviour  of  Lecithin  to  the  Lipolytic  Ferments. 

C.  Schumoff-Simanowski  and  Nadine  Sieber  ( Zeit .  physiol.  Ckem., 
1906,  49, 50 — 63). — Lecithin  is  decomposed  by  the  steapsin  of  the  gastric 
juice,  but  much  more  energetically  by  that  of  the  pancreatic  secretion. 
Lipases  from  plants  act  similarly.  The  lipase  of  the  blood  and  blood- 
serum  has  no  such  effect.  W.  D.  H. 

Influence  of  Bile  on  Pancreatic  Ferments.  Otto  von  Furth 
and  Julius  Schutz  ( Beitr .  chem.  Physiol.  Path.,  1906,  9,  28 — 49). — 
Bile  favours  the  lipolytic  action  of  pancreatic  steapsin  ;  a  small 
quantity  will  raise  the  action  fourteen-fold.  Small  changes  in 
alkalinity  have  no  effect,  and  bile  ash  has  no  such  action.  The  action 
is  due  to  the  bile  salts,  especially  to  their  cholic  acid  component ;  a 
few  milligrams  of  a  salt  of  this  acid  have  a  strong  effect.  Deoxy- 
cholic  acid  is  nearly  as  active,  but  oxidation  products  of  cholic  acid 
(cholanic,  bilianic,  and  cilianic  acids)  are  inactive.  A.  W.  Hewlett’s 
statement  that  lecithin  favours  the  action  is  confirmed,  but  the  action 
of  bile  is  not  due  to  its  lecithin.  The  degree  of  activation  produced 
by  bile  and  its  salts  is  very  variable,  and  so  must  be  influenced  by 
other  factors.  The  favouring  action  of  bile  on  trypsin  is  in¬ 
constant  and  its  intensity  much  less  than  the  similar  action  on 
the  fat-splitting  enzyme.  W.  D.  H. 

The  Cleavage  of  Food-proteid  in  the  Intestine.  Otto 
Cohnheim  (Zeit.  physiol.  Chem.,  1906,  49,  64 — 71). — The  combined 
action  of  pepsin  and  erepsin  is  sufficient  to  produce  complete  or  almost 
complete  cleavage  of  proteids.  The  experiments  were  made  in  vitro. 

W.  D.  H. 

Chemical  Stimulation  of  Cerebrum.  Samuel  S.  Maxwell  ( J '. 
Biol.  Chem.,  1906,  2,  183 — 194). — A  full  account  of  experiments 
previously  published  (Abstr.,  1906,  ii,  240).  W.  D.  H. 

Nature  of  Electrical  and  Chemical  Stimulation.  William 
Sutherland  (Amer.  J.  Physiol.,  1906,  17,  266 — 272).  A  Molecular 
Theory  of  the  Electric  Properties  of  Nerve.  W.  Suther¬ 
land  (ibid.,  297 — 311). — Speculative  papers  very  much  on  the  lines 
of  A.  P.  Mathew’s  woik.  W.  D.  H. 
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Influence  of  Osmotic  Pressure  on  the  Irritability  of  Skeletal 
Muscle.  Walter  J.  Meek  (Amer.  J.  Physiol,  1906,  17,  8 — 14). — 
Hypertonicity  depresses  the  contractility  and  excitability  of  skeletal 
muscle.  Hypotonicity  increases  these  properties.  The  action  is  on  the 
muscular  fibres  themselves,  because  curare  does  not  influence  the 
above  results.  W.  D.  H. 

Influence  of  Temperature  on  Striped  Muscle  and  its  Relation 
to  Chemical  Reaction  Velocity.  Theo.  C.  Burnett  (J.  Biol.  Chem., 
1906,  2,  195 — 201). — The  processes  underlying  muscular  contraction 
are  chemical  in  nature.  A  rise  of  10°  in  temperature  doubles 
or  trebles  the  velocity  of  a  reaction.  The  length  of  the  latent  period 
was  made  the  basis  of  calculation,  and  the  formula  would  be  latent 
period  at  tn  :  latent  period  at  tn  +  10=  2  or  3.  The  results  show  that 
the  figure  is  usually  near  2,  or  between  2  and  3.  W.  D.  H. 

Extractives  of  Muscle.  V.  Carnitine.  R.  Krimberg  (Zeit. 
physiol.  Chem.,  1906,  49,  89 — 95.  Compare  this  vol.,  ii,  781). — The 
substance  in  meat  extracts  described  as  carnitine  is  allied  to  the 
betaine-choline  group.  It  contains  trimethylamine.  A  nitrogenous 
acid  was  also  separated  as  a  barium  salt,  but  the  composition  of  this 
second  component  of  the  carnitine  molecule  is  not  yet  decided. 

W.  D.  H. 

The  Relative  Proportions  of  the  Proteids  of  Muscle  in 
Physiological  and  Pathological  Conditions.  Paul  Saxl  ( Beitr . 
chem.  Physiol.  Path.,  1906,  9,  1 — 27). — Investigations  on  the  chemical 
composition  of  muscle  made  after  rigor  mortis  has  set  in  give  an 
incorrect  view  of  its  proteid  constituents.  The  three  principal  varieties 
of  muscle  (voluntary,  cardiac,  and  smooth)  differ  in  their  proportion  of 
soluble  and  insoluble  proteids  (muscle-plasma  and  muscle-stroma).  The 
porportion  in  the  three  kinds  of  muscle  is  respectively  7:1,  1:3,  and 
1  :  4.  The  proportion  between  the  soluble  proteids  paramyosinogen  (von 
Fiirth’s  myosin)  and  myosinogen  (von  Fiirth’s  myogen)  is  1  : 5.  Muscular 
activity  has  no  influence  on  such  figures.  In  fatty  degeneration  of  the 
heart,  the  total  proteids  are  less,  and  in  hypertrophy  greater  than  nor¬ 
mal.  In  phosphorus  poisoning  the  soluble  proteids  of  the  heart  increase, 
and  the  insoluble  decrease.  Rigor  mortis  is  due  to  proteid  coagulation, 
and  the  insoluble  proteids  therefore  increase  ;  the  phenomenon  is  most 
marked  in  the  voluntary  muscles,  for  they  contain  so  much  soluble  pro¬ 
teid  to  undergo  coagulation  ;  in  heart  muscle  it  is  less  marked,  and  in 
smooth  muscle  absent.  In  fatty  hearts  it  is  more  marked  than  in 
normal  cardiac  tissue.  The  phenomenon  is  irreversible.  W.  D.  H. 

Sugar-yielding  Substances  in  Liver.  Rudolf  Turkel  (Beitr. 
chem.  Physiol.  Path  ,  1906,  9,  89 — 90). — Seegen  states  that  the  total 
carbohydrate  of  the  liver  is  greater  than  the  sum  of  its  sugar  and 
glycogen,  and  that  after  both  are  removed  a  material  remains  which  is 
precipitable  by  alcohol,  and  yields  sugar  by  boiling  with  acids.  In  other 
organs  he  could  not  discover  this  substance.  In  the  present  research 
no  sugar-yielding  substance  was  found  in  the  liver  after  the  removal 
-of  proteid,  glycogen,  and  the  sugar  already  present.  W.  D.  H. 
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Formation  of  Dextrorotatory  Lactic  Acid  by  the  Autolysis 
of  Animal  Organs.  Junichi  Mochizuki  and  It.  Arima  (Zeit. 
physiol.  Chem.,  1906,  49,  108 — 112). — Magnus  Levy  states  that  in 
liver  autolysis  the  lactic  acid  obtained  is  a  mixture  of  the  optically  in¬ 
active  with  the  dextrorotatory  acid,  in  aseptic  autolysis  the  latter 
comprises  40  per  cent,  of  the  whole,  whilst  in  antiseptic  autolysis  it  is 
only  10  per  cent.  The  present  research  was  carried  out  with  bull’s 
testes;  during  autolysis,  the  lactic  acid  increases;  the  zinc  salt 
was  identical  with  that  of  the  dextrorotatory  lactate.  The  nature  of 
the  material  which  gives  rise  to  the  acid,  presumably  by  ferment 
activity,  is  unknown.  Other  organs  are  being  examined.  W.  D.  H. 

Influence  of  Alkalinity  on  Liver  Autolysis.  Alexis  von 
Drjewezki  {Chem.  Centr.,  1906,  ii,  806;  from  Biochem.  Zeit.,  1, 
229 — 245). — If  the  concentration  of  alkali  is  0*2  to  03  per  cent., 
autolysis  runs  its  usual  course,  except  that  proteid  cleavage  occurs  more 
slowly.  If  the  alkalinity  is  raised  to  0  5  per  cent,  (in  terms  of  sodium 
carbonate)  autolysis  ceases.  In  ordinary  liver  autolysis,  proteoses  are 
found  abundantly.  Among  the  mono-amino-acids  glycine  and  leucine 
were  identified  ;  leucine  comprises  the  main  amount  of  this  fraction. 

W.  D.  H. 

Proteolytic  Action  of  Animal  Tissue  Juices,  and  of  In¬ 
testinal  Juice.  Emil  Abderiialden  and  Yutaka  Teruuchi  {Zeit. 
physiol.  Chem.,  1906,  49,  1  — 14). — The  authors  have  already  shown 
that  aqueous  extracts  of  ox-liver  contain  active  proteolytic  ferments 
which  split  cW-leucylglycine  and  glycylglycine.  The  present  paper  is 
a  continuation  of  the  work  with  other  organs  and  other  peptides.  As 
a  rule,  the  expressed  juice  was  used  instead  of,  or  as  well  as,  aqueous 
extracts.  Bacterial  action  was  excluded  by  toluene.  Ox-liver  juice 
splits  c//-leucyl-glycine  and  glycyl-d/-alanine,  but  not  racemic  leucyl- 
leucine  nor  glycine  anhydride.  Ox-muscle  juice  contains  little  or  no 
proteolytic  ferments,  and  so  contrasts  with  rabbit’s  muscle ;  it  decom¬ 
poses  glycylglycine,  c^-leucylglycine  and  glycyl-cfZ-alanine,  but  only  to  a 
slight  extent.  Dog’s  muscle  juice  is  more  active.  Dog’s  kidney  juice  is 
also  active,  but  it  and  intestinal  juice  from  the  same  animal  do  not  decom¬ 
pose  hippuric  acid.  Dog’s  liver  juice  is  only  active  in  the  resolution  of 
glycylglycine  and  glycyW-tyrosine.  The  intestinal  juice  secreted  by 
the  dog  and  ox  is  also  very  active  in  resolving  the  same  peptides.  Not 
only  the  organ,  but  the  blood-serum  of  some  animals  is  active  in  the 
same  direction,  although  here  possibly  trypsin  absorbed  from  the 
intestine  has  in  part  to  be  dealt  with.  W.  D.  H. 

The  Behaviour  of  Leucylphenylalanine,  Leucylglycyl- 
glycine,  and  Alanylglycylglycine  toward  the  Liver-juice  of 

the  Ox.  Emil  Abderhalden  and  Peter  Bona  {Zeit.  physiol.  Chem., 
1906,  49,  31 — 40). — The  three  peptides  mentioned  are  split  to  some 
extent  by  the  juice  expressed  from  ox-liver.  The  main  object  of  these 
and  similar  experiments  is  to  learn  something  of  proteid  cleavage  and 
proteid-synthesis  in  the  tissue-cells  of  the  body.  No  reversible  action 
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was  ever  observed  ;  various  mixtures  of  amino-acids  were  never  found 
altered  by  pancreatic  juice,  or  various  tissue  juices.  No  synthesis  of 
peptides  occurred.  W.  D.  H. 

Phosphorus  and  Calcium  of  Human  Milk.  Alfred  W.  Sikes 
(J.  Physiol.,  1906,  34,  464 — 480). — The  average  amount  of  phosphoric 
acid  in  human  milk  during  the  first  fortnight  after  lactation  starts  is 
0'029  per  cent.  The  percentage  of  non-proteid  phosphoric  acid  varies  : 
in  primipara  (0‘016)  and  multipara  (0’018) ;  the  percentages  of  proteid 
phosphoric  acid  are  0-013  and  0-011  respectively.  In  primipara  the 
total  rises  up  to  the  ninth  day ;  in  multipara  the  maximum  is  a  little 
earlier.  The  variations  are  mainly  due  to  the  non-proteid  phosphoric 
acid.  The  average  amount  of  calcium  for  the  same  period  is  0'03  per 
cent.,  and  rather  less  in  primipara.  The  greater  part  (84  per  cent.)  is 
combined  with  proteid.  Variations  from  the  average  are  small.  The 
proportion  of  calcium  to  proteid  is  1'06  :  100.  W.  D.  H. 

Influence  of  Added  Substances  on  the  Rennin  Coagulation 
of  Cows’  Milk.  Chana  Smeliansky  (Arch.  Hygiene,,  1906,  59, 
187 — 215). — The  longer  milk  is  heated  before  the  addition  of  rennin,  the 
longer  it  takes  to  coagulate  and  the  softer  and  in  smaller  pieces  is  the 
coagulate  ;  similarly,  on  dilution  with  water,  the  moment  of  coagulation 
is  delayed,  but  the  nature  of  the  precipitate  does  not  seem  to  be  altered. 
On  the  addition  of  mucilage,  prepared  by  heating  starch  with  water 
and  rubbing  the  pulp  through  a  fine  sieve,  the  time  required  for 
coagulation  is  if  anything  lessened,  whilst  the  coagulate  becomes  softer 
and  more  loosely  packed.  Sodium  carbonate  delays  coagulation  and 
gives  a  softer  coagulate  ;  sodium  chloride  has  the  same  influence  when 
at  least  4  per  cent,  of  the  salt  is  added  ;  calcium  salts  have  a  similar 
action.  A  slightly  alkaline  milk  coagulates  more  slowly  and  in  finer 
flakes  than  a  neutral  or  faintly  acid  milk.  Milk  sugar,  dextrose, 
sucrose,  or  mannitol  are  without  influence  on  the  coagulation. 

E.  F.  A. 

Amino-acids  in  Normal  UriDe.  Julius  Wohlgemuth  and  Carl 
Neuberg  ( Chem .  Centr.,  19l)6,  ii,  895  ;  from  Med.  Klin.,  1906,  No.  6). 
— From  8  litres  of  urine,  0*2  gram  of  glycine  (as  barium  naphthyl- 
carbimideglycine ;  compare  Abstr.,  1905,  i,  647),  or  a  percentage  of 
0'0025,  was  obtained.  The  quantity  is  not  of  physiological  importance. 

W.  D.  H. 

Endogenous  Purine  Excretion  in  Man.  JohnJ.R.  Macleod 
and  H.  D.  Haskins  (J.  Biol.  Chem.,  1906,  2,  231 — 242). — The  excre¬ 
tion  of  endogenous  purine  substances  is  not  affected  by  very  great 
variations  in  diet,  provided  that  this  is  purine-free.  In  different 
individuals  the  amount  varies.  Sodium  citrate  and  sodium  hydrogen 
carbonate,  if  given  in  amount  sufficient  to  make  the  urine  alkaline, 
increase  the  endogenous  purine  excretion  ;  this  effect  lasts  for  some 
days,  even  after  the  reaction  of  the  urine  again  becomes  acid. 

W.  D.  H. 
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Detection  of  Toxic  Bases  in  Urine.  III.  Friedrich  Kutscher 
and  Alekrt  Lohmann  (Zeit.  physiol.  Chem.,  1906,  49,  81 — 87.  Com¬ 
pare  Abstr.,  1906,  ii,  786  •  Fr.  Kutscher,  ibid. ,  88.  Compare  Abstr., 
1906,  ii,  471)  — By  fractional  precipitation  as  platinum  and  gold  salts, 
methyl-  and  dimethyl-guanidine  were  identified  in  the  urine  of  normal 
people.  Whether  these  are  precursors  or  degradation  products  of 
creatinine  will  be  discussed  in  a  future  paper. 

The  base  described  in  the  first  paper  of  the  series,  which  is  toxic,  was 
separated  as  a  gold  salt ;  it  is  di-acid,  has  the  formula  C13H?(.lSr404,  and 
the  name  kynosine  is  proposed  for  it.  W.  I).  H. 

Phosphorus  Content  of  Faeces  Fat.  John  H.  Long  and  W.  A. 
Johnson  (J.  Amer.  Chem.  Soc .,  1906,  28,  1499 — 1503.  Compare  this 
vol.,  ii,  637). — The  amount  of  fat  in  eight  samples  of  faeces  varied  from 
8 ‘60  to  19  45  per  cent,  (calculated  on  the  dry  material),  whilst  the 
phosphoric  acid  (P905)  in  the  fat  varied  from  020  to  3‘66  percent.  It 
is  probable  that  the  phosphorus  is  present  in  the  form  of  “  lecithans  ” 
or  “  phosphatides,”  substances  in  which  the  phosphorus  and  nitrogen 
ratios  are  variable.  The  probable  sources  of  these  phosphorus  com¬ 
pounds  in  faeces  fat  are  discussed.  E.  G. 

Ascitic  Fluid  containing  Albumin  Soluble  in  Acetic  Acid. 

Bretet  (Ann.  Chirn.  anal.,  1906,  11,  368 — 370). — An  ascitic  fluid 
examined  by  the  author  contained  33'7  grams  per  litre  of  albumin 
which  was  readily  soluble  in  acetic  acid.  Heating  the  fluid  alone  or 
with  the  addition  of  a  little  nitric  acid  produced  an  abundant  coagulum, 
but  the  addition  of  acetic  acid  entirely  prevented  coagulation,  even  at  a 
boiling  temperature.  The  albumin  present  in  the  urine  of  the  patient 
was  coagulable  in  the  presence  of  acetic  acid.  W.  P.  S. 

Hydrochloric  Acid  in  Cancer.  S.  Monckton  Copeman  and 
H.  Wilson  Hake  ( Lancet ,  1906,  ii,  1276 — 1277). — From  the  examina¬ 
tion  of  the  stomachs  of  500  mice  the  conclusion  is  drawn  that  the 
hydrochloric  acid  is  higher  in  those  suffering  from  cancer  than  in 
normal  mice.  The  analyses,  however,  were  not  made  on  the  gastric 
contents  only,  as  in  the  work  of  previous  investigators,  but  on  the 
contents  plus  the  gastric  tissue.  W.  D.  H. 

Cancer.  Carl  Neuberg  (Chem.  Centr.,  1906,  ii,  902  ;  from  Zeit. 
Krebsforsd.,  2,  171.  Compare  Abstr.,  1905,  ii,  338). — A  cancerous 
growth  of  the  liver,  secondary  to  one  in  the  stomach,  was  examined,  two- 
thirds  of  its  nitrogen  was  present  in  the  form  of  mono-,  and  one-third 
in  di-amino-acids  ;  bases,  sulphur,  phosphorus,  and  ash  were  also  esti¬ 
mated,  the  net  result  being  that  the  cleavage  products  are  approximately 
in  the  same  proportion  as  in  normal  cell-globulins.  The  statement  of 
Blumenthal  and  Wolff  that  the  fresh  tumours  resist  peptic  but  not 
tryptic  digestion  was  confirmed.  The  nucleo-proteid  was  prepared  from 
an  aqueous  extract  by  precipitation  with  acetic  acid,  and  an  elementary 
analysis  made ;  the  percentage  of  phosphorus  was  3-97.  It  gives 
intense  phloroglucinol  and  orcinol  reactions.  On  hydrolysis  it  yields 
orthophosphoric  acid,  pentose,  and  purine  bases. 
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Autolysis  in  carcinomatous  tissue  increases  under  the  action  of 
Rontgen  rays,  and  still  more  so  under  that  of  radium  emanations. 

W.  D.  H. 

Hydroxyl-ion  Concentration  of  Diabetic  Blood.  H,  Benedict 
(Pfluger’ s  Archiv.,  1906, 115,  106  — 117). — The  concentration  of  hydroxyl 
ions  in  diabetic  blood  does  not  differ  from  that  in  normal  blood,  and 
even  in  diabetic  coma,  a  depression  of  the  concentration  is  not  con¬ 
stantly  present.  The  observations  do  not  support  the  view  that  the 
coma  is  produced  by  acids.  W.  D.  H. 

Effect  of  Castration  on  Metabolism  in  Osteomalacia. 

Francis  H.  McCrudden  ( Amer .  J.  Physiol.,  1906,  17,  210 — 217.  Com¬ 
pare  Abstr.,  1905,  ii,  845). — Castration  is  not  a  permanent  cure.  The 
present  paper  continues  the  history  of  the  same  patient.  The  course 
of  metabolism  later  was  different  from  what  it  was  before  the  opera¬ 
tion,  but  so  little  is  known  of  inorganic  metabolism  that  further  experi¬ 
ments  on  normal  people  are  contemplated.  The  disease  is  attributed 
by  some  to  disease  of  the  ovaries,  but  these  are  usually  found  to  be 
normal  on  removal. 

An  incapacity  of  the  ground  substance  of  bone  to  fix  inorganic  salts, 
or  an  insufficient  supply  of  such  salts  in  the  blood,  do  not  seem  to  be 
the  causes  of  the  disease.  There  is,  however,  a  specially  active  kata- 
bolism  of  the  bony  tissue,  and  this  occurs  even  in  ordinary  pregnancy 
when  the  developing  embryo  requires  a  large  supply  of  lime.  An 
abnormal  sulphur  metabolism  which  occurs  is  secondary  to  this. 
Castration  certainly  prevents  pregnancy,  but  it  has  no  influence  in  the 
ultimate  and  at  present  unknown  cause  of  the  disease.  W.  D.  H. 

Behaviour  of  Bromides  in  the  Body.  H.  von  Wyss  ( Chem . 
Centr.,  1906,  ii,  1077 — 1078  ;  from  Arch.  exp.  Path.  Pharm.,  55, 
263 — 287). — Administration  of  bromides  leads  to  their  appearance  in 
the  urine,  and  this  goes  on  for  a  fortnight  after  the  cessation  of  the 
administration.  Large  amounts  are  thus  retained  in  the  body  for  a 
considerable  time.  The  brain,  liver,  and  kidneys  do  not  retain  much  ; 
most  was  found  in  the  blood  serum.  It  is  partly  excreted  in  gastric 
and  intestinal  juices.  W.  D.  H. 

Effect  of  Saline  Purgatives.  John  Auer  (Amer.  J.  Physiol., 
1906,  17,  15 — 25). — Subcutaneous  and  intravenous  injection  of 
magnesium  sulphate  and  chloride,  sodium  sulphate,  phosphate  and 
citrate,  does  not  produce  purgation  in  rabbits ;  they,  however,  do 
produce  a  moderate  increase  of  peristalsis,  except  in  the  case  of 
magnesium  sulphate,  which  produces  no  effect  at  all.  W.  D.  H. 

Biochemical  Studies  on  Chloroform.  Johann  Feigl  and  Hugo 
Meier  (Chem.  Centr.,  1906,  ii,  1135;  from  Biochem.  Zeit.,  1906, 
1,  317 — 331). — Perfectly  pure  chloroform  has  little  or  no  effect  on  the 
blood  pressure,  the  heart,  or  the  vascular  system  ;  all  the  well-known 
effects  are  attributed  to  decomposition  products  of  chloroform, 
especially  carbonyl  chloride.  Biological  tests  are  better  than  chemical 


PHYSIOLOGICAL  CHEMISTRY. 


877 


tests  for  determining  whether  a  sample  of  chloroform  is  suitable  for 
narcotic  purposes.  .  P.  H. 

Action  of  Chloral  Hydrate  on  the  Heart.  A.  J.  Carlson 
(Arner.  J.  Physiol.,  1906,  17,  1 — 7). — Chloral  hydrate  has  a  primary 
stimulating  action  on  the  heart  ganglion  of  Limulus,  but  if  the  drug 
is  dissolved  in  plasma  or  sea-water  surrounding  the  heart,  the  muscular 
tissue  is  depressed  without  primary  stimulation.  If  the  solution  is 
applied  to  the  entire  heart,  the  tissues  are  paralysed  in  the  following 
order :  ganglion,  nerves,  or  nerve-endings,  muscle.  These  results  are 
discussed  in  relation  to  similar  experiments  by  Rohde  and  others  in 
reference  to  the  mechanism  of  cardiac  excitability,  but  no  clear  state¬ 
ment  of  the  author’s  views  is  made.  W.  D.  H. 

Importance  of  Thio-compounds  in  the  Body.  Albert  Edinger 
and  Paul  Clemens  (Ghem.  Gentr .,  1906,  ii,  1076 — 1077  ;  from  Zeit. 
Min.  Med.,  59,  218 — 232). — The  antiseptic  action  of  quinoline  bismuth 
thiocyanate  is  due  to  the  setting  free  of  hydrogen  thiocyanate,  and 
this  action  is  supported  by  the  presence  of  quinoline  thiocyanate.  Such 
compounds  increase  the  excretion  of  sulphur  and  nitrogen,  and  lower 
the  acidity  of  urine.  Their  toxic  action  is  powerful  and  resembles 
that  of  hydrocyanic  acid.  By  Rupp’s  method  very  small  quantities  of 
thiocyanate  were  found  and  estimated  in  various  normal  organs,  even 
if  none  had  been  administered.  W.  D.  H. 

Physiological  Action  of  some  Bases  obtained  from  Ox- 
muscle.  Friedrich  Kutscher  and  Alfred  Lohmann  ( PJluger’s 
Archiv,  1906,  114,  553 — 568). — Particulars  of  lethal  doses  and 
physiological  action  on  various  animals  are  given  in  reference  to 
novaine,  oblitine,  ignotine,  and  neosine.  Oblitine  acts  harmfully  on 
the  intestine,  and  produces  necrosis  of  the  mucous  membrane ;  it 
stimulates  its  muscular  coat  ;  it  causes  a  lowering  of  arterial  pressure 
and  irregularity  of  the  ventricle  of  the  isolated  frog’s  heart  ;  it 
stimulates  salivary  secretion.  After  subcutaneous  injection,  none  is 
found  in  the  urine,  but  after  it  is  given  by  the  mouth,  some  passes  as 
such  through  the  body  of  the  cat.  Novaine  has  a  very  similar  action, 
and  some  passes  unchanged  into  the  urine  after  subcutaneous 
administration.  Probably  both  substances  belong  to  the  choline 
group.  Only  a  very  few  experiments  are  recorded  with  ignotine  and 
neosine  ;  the  former  has  a  stimulating  action  and  no  effect  on  arterial 
pressure ;  the  latter  lowers  arterial  pressure  slightly.  W.  D.  H. 

Subcutaneous  Injection  of  Adrenaline.  T.  R.  Elliott  and 
Herbert  E.  Durham  (J.  Physiol.,  1906,34,  490 — 498). — Subcutaneous 
injection  of  adrenaline  in  cats  over  prolonged  periods  did  not,  as  some 
have  stated,  cause  any  production  of  anti-adrenaline.  The  muscles  of 
the  circulating  system  were  unaffected.  In  one  animal,  the  cervical 
sympathetic  was  unduly  irritable,  but  it  is  doubtful  if  this  was  an 
effect  of  the  drug.  The  suprarenal  glands  were  somewhat  enlarged ; 
the  liver  and  kidney  underwent  fatty  degeneration.  The  same  effects 
were  noticed  when  the  drug  was  given  in  milk  by  the  mouth,  so  the 
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adrenaline,  or  some  product  of  it  which  causes  these  changes,  must  be 
absorbed  in  the  alimentary  canal.  The  volume  of  the  urine  was 
unaltered,  except  during  the  immediate  glycosuria  which  follows  each 
injection.  W.  D.  H. 

Action  of  Drugs  on  the  Heart  of  Limulus.  A.  J.  Carlson 
(Amer.  J.  Physiol.,  1906,  17,  177 — 210.  Compare  this  vol.,  ii,  558). — 
The  action  of  alcohol,  various  anaesthetics,  strychnine,  caffeine,  curare, 
nicotine,  atropine,  cocaine,  pilocarpine,  physostigmine,  aconitine, 
veratrine,  saponin,  quinine,  digitalin,  adrenaline,  and  ergot  were 
investigated.  The  action  is  the  same  as  in  the  vertebrate  heart, 
except  in  one  or  two  instances  where  the  statements  of  previous 
workers  on  the  vertebrate  heart  are  conflicting.  Their  primary  action 
is  on  the  local  motor  ganglion.  W.  I).  H.  ' 

Action  of  Ergot  on  the  Alimentary  Canal.  Samuel  J.  Meltzer 
and  John  Auer  (Amer.  J.  Physiol.,  1906,  17,  143 — 166). — Ergot  in¬ 
creases  the  natural  movements  of  the  stomach  and  intestines  and 
augments  the  motor  effect  of  the  vagus.  Its  effect  is  antagonised  to 
a  great  extent  by  atropine.  W.  D.  H. 

Acid  Intoxication.  Alexander  Szili  ( Pfliigers  Archiv,  1906, 
115,  82 — 105). — Two  questions  were  investigated,  namely,  the  altera¬ 
tions  in. the  concentration  of  hydroxyl  ions  in  the  blood  produced  by 
intravenous  injection  of  acid,  and  the  depression  in  the  same  produced 
by  lethal  doses  of  acid.  It  was  shown  that  the  alkalinity  of  the  blood 
does  not  sink  in  proportion  to  the  amount  of  acid  given,  and  that  the 
cells  only  yield  their  alkali  slowly  to  the  blood  to  equalise  the  loss  of 
alkalinity  there.  In  fatal  cases  in  rabbits  the  concentration  of 
hydroxyl  ions  sinks  by  95  per  cent.,  and  of  titratable  alkali  by  78  per 
cent.  In  dogs  the  corresponding  numbers  are  96  and  75  respectively. 
The  serum  of  all  animals  still  reacted  alkaline  to  lacmoid.  In  the 
experiments  recorded,  the  dogs  died  more  quickly  than  the  rabbits, 
which  is  contrary  to  the  generally  accepted  belief  in  the  greater 
susceptibility  of  herbivora  to  acid  poisoning.  This  point  is  discussed  at 
length.  W.  D.  H. 

Phosphorus  Poisoning.  Emil  Abderhalden  and  Alfred  Schit- 
tenhelm  (Zeit.  physiol.  Ghern.,  1906,  49,  41 — 46). — In  normal  dogs, 
peptides  given  by  the  mouth  or  under  the  skin  are  broken  down,  and 
the- nitrogen  is  discharged  as  urea.  This  is  due  to  the  presence  of 
enzymes  in  the  cells  which  act  like  trypsin.  It  was  of  interest  to 
ascertain  if  the  same  happens  when  the  animal  is  poisoned  with 
phosphorus  ;  eZ/-leucylglycine  was  given,  but  no  altered  dipeptide  was 
found  in  the  urine  ;  small  quantities  of  leucine  and  glycine  were  found, 
but  it  is  uncertain  if  these  came  from  the  peptide  administered ;  so  in 
another  experiment  the  liver  juice  of  a  dog  poisoned  by  phosphorus 
was  examined,  but  it  cannot  be  stated  with  any  certainty  that  its 
power  of  splitting  peptides  was  less  than  that  of  normal  liver  juice. 
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Can  small  amounts  of  Copper  induce  Chronic  Poisoning? 

Masato  Toyonaga  ( Bull .  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7, 
25 — 28). — Two  rabbits  received  daily  5  mg.  of  copper  in  a  mixture  of 
equivalent  amounts  of  copper  chloride  and  sodium  carbonate.  No 
copper  could  be  detected  in  the  faeces  until,  after  five  months,  the 
daily  amount  was  increased  to  20  mg.  The  rabbits  died  soon  after¬ 
wards,  probably  of  cold.  A  small  amount  of  copper  was  found  in 
the  liver,  but  none  in  the  brain.  There  were  no  symptoms  of 
poisoning. 

Experiments  were  also  made  with  manganese.-  A  rabbit  received 
27  grams  of  manganese  chloride  in  eleven  months  without  any  effect. 

N.  H.  J.  M. 

Hydrocyanic  Acid  Poisoning.  Angelo  de  Dominicis  ( Chem . 
Centr.,  1906,  ii,  620 — 621  ;  from  Boll.  Clam.  Farm.,  45,  367 — 372. 
Compare  Abstr.,  1905,  ii,  746). — The  elimination  of  hydrocyanic  acid 
occurs  through  the  lungs.  Some  of  the  poison  unites  with  the  blood 
pigment  to  form  cyanohsemoglobin.  W.  D.  H. 

Lysol  Poisoning.  Ferdinand  Blumenthal  (Chem.  Centr.,  1906, 
ii,  620  ;  from  Biochem.  Zeit .,  1,  135 — 152). — The  capacity  of  the 
organism  to  burn  cresol  is  very  great.  By  giving  lysol  to  dogs  in  non¬ 
toxic  doses,  the  cresol,  ethereal  sulphates,  and  glycuronic  acid  in  the 
urine  rise  in  amount  proportional  to  the  dose  given.  The  destruction 
of  cresol  does  not  occur  in  the  blood,  but  in  the  tissues,  probably  of 
the  liver ;  the  removal  of  its  poisonous  characters  is  largely  due  to 
union  with  sulphuric  and  glycuronic  acids.  W.  D.  H. 
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Vitality  and  Activity  of  Technical  Lactic  Acid  Bacteria. 
I.  Carl  Wehmer  ( Chem .  Ze.it.,  1906,  30,  1033 — 1034). — Lactic  acid 
bacteria  kept  on  dry,  calcium  lactate  for  six  years  were  still  able  to 
set  up  lactic  fermentation  of  sugar  even  though  they  had  not  formed 
any  spores  ;  after  ten  years  the  bacteria  had  completely  lost  their 
activity.  Rough  calculations  showed  that  the  bacteria  were  able  to 
produce  about  ten  times  their  own  weight  of  lactic  acid  ;  the  yield, 
which  does  not  as  a  rule  exceed  60  to  70  per  cent.,  is  considerably 
influenced  by  the  purity  of  the  culture,  but  it  is  not  as  yet  possible 
to  account  for  the  wastage  in  sugar.  P.  H. 

Fermentation  of  Milk.  Ferdinand  Blumenthal  and  Wolff 
{Chem.  Centr.,  1906,  ii,  900;  from  Charite-Ann.,  29,  12 — 18), — Milk 
which  has  been  kept  for  years  may  contain  50  per  cent,  of  the  lactose 
originally  present.  In  the  spontaneous  acid  fermentation  of  milk 
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there  is  no  essential  peptonisation  of  proteids ;  large  amounts  of 
amino-acids,  especially  leucine,  are  formed.  The  only  aromatic  com¬ 
pound  found  is  tryptophan.  The  amounts  of  acids  are  increased  by 
prolonged  putrefaction,  the  lactic  acid  more  than  succinic  acid. 

1ST.  H.  J.  M. 

Micro-organisms  of  Natto.  Shin  Sawamura  {Bull.  Coll.  Agr. 
Tokyo  Imp.  Univ.,  1906,  7,  107  — 110). — Natto  is  vegetable  cheese 
prepared  by  fermenting  boiled  soy-beans.  The  micro-organisms  con¬ 
sist  at  first  chiefly  of  bacilli,  but  subsequently  micrococci  predominate. 

Two  bacilli  were  isolated,  one  of  which  produces  the  desired  taste 
and  aroma,  but  insufficient  viscosity  ;  whilst  the  second  produces  cheese 
of  stronger  viscosity,  but  less  desirable  as  regards  taste.  It  is 
probable  that  both  bacilli  are  necessary  for  the  production  of  perfect 
cheese. 

Both  bacilli  produce  diastatic  enzymes.  N.  H.  J.  M. 

Action  of  Copper  Salts  on  the  Germination  of  Penicillium. 

Le  Renard  {Compt.  rend.,  1906,  143,  607 — 608). — Spores  of 

Penicillium  crustaceum  are  not  killed  (compare  Benecke,  Abstr.,  1896, 
ii,  572),  but  rendered  inactive  by  treatment  with  copper  salts  (acetate, 
chloride,  nitrate,  or  sulphate),  even  in  such  dilute  solutions  as  0-00005 
gram  per  litre,  and  can  be  stimulated  to  germination  by  subsequent 
treatment  with  solutions  of  potassium,  ammonium  or  magnesium 
succinate  or  acetate  of  strengths  comprised  between  decinormal  and 
centinormal.  M.  A.  W. 

The  Separation  of  the  Life  and  Ferment-action  of  Yeast. 
Thomas  Bokorny  {Pjliiger's  Archiv,  1906,  114,  535 — 544). — Sulphuric 
acid  (0-05  per  cent.)  renders  zymase  inactive,  and  also  kills  yeast  cells. 
The  strength  of  the  acid  can,  however,  be  adjusted  so  that  the  cells 
are  killed,  whereas  the  activity  of  zymase  is  hardly  affected.  Similar 
results  were  obtained  with  formaldehyde  and  mercuric  chloride.  They 
are  stated  quantitatively.  W.  D.  H. 

Formation  of  Fusel  Oil  in  Fermentation  by  Means  of 
“  Acetondauerhefe.”  Hans  Pringshetm  {Ber.,  1906,  39, 

3713 — 3715.  Compare  Abstr.,  1905,  ii,  848). — The  author  confirms 
the  results  of  Buchn«-  and  Meisenheimer  (this  vol.,  ii,  790),  who  found 
that  only  very  small  quantities  of  fusel  oil  are  produced  when  sucrose 
is  fermented  by  expressed  yeast  juice.  In  the  fermentation  of  sucrose 
by  “  Acetondauerhefe  ”  no  fusel  oil  was  detected  when  the  fermentation 
was  conducted  either  in  the  presence  or  in  the  absence  of  leucine. 

A.  Me.  K. 

New  Variety  of  Mycoderma  Yeast  as  a  Cause  of  a  Sake 

Disease.  Teizo  Takahashi  {Bull.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906, 

7,  101  — 104.  Compare  Abstr.,  1905,  ii,  473). — A  sample  of  turned 
sake  (rice  wine)  yielded  a  new  variety  of  yeast,  Mycoderma  saprogenes 
sake.  The  mycoderma  grows  on  Mayer’s  and  Nageli’s  solution  contain¬ 
ing  9  per  cent,  of  alcohol,  whilst  Hayduck’s  solution,  with  2  and  4  per 
cent,  of  acetic  acid,  is  unfavourable.  It  assimilates  dextrose,  laevulose, 
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and  sucrose,  and  also,  to  a  less  extent,  maltose  and  galactose.  It 
ferments  dextrose  and  galactose  very  feebly,  but  not  laevulose,  sucrose, 
and  maltose,  and  it  does  not  assimilate  nitrates  and  nitrites. 

When  cultivated  in  Hayduck’s  solution  for  seventeen  days  at  27 — 30°, 
a  trace  of  volatile  substance  resembling  altered  vinegar  in  taste  is 
produced.  After  five  months’  cultivation  in  sake  with  13‘85  per  cent, 
of  alcohol  a  trace  of  ethyl  alcohol  was  found,  but  no  aldehyde,  methyl 
alcohol,  or  acetone. 

The  mycoderma  is  at  once  killed  at  a  temperature  of  70°,  and  in  five 
minutes  at  55°.  N.  H.  J.  M. 

Role  of  Enzymes  in  the  Conversion  of  Organic 
Phosphorus  Compounds  in  Germinating  Seeds.  W.  Zaleski 
( Chem .  Centr.,  1906,  ii,  893 — 894 ;  from  Ber.  deut.  hot.  Ges.,  24, 
285 — 291). — -Experiments  with  seedlings  of  Lupinus  angusti- 
folius  showed  that  the  proteids  containing  phosphorus  and 
phosphatides  (chiefly  lecithin)  are  decomposed  by  enzymes  with  pro¬ 
duction  of  inorganic  phosphates.  It  is  probable  that  the  separation 
of  phosphorus  from  proteids  and  proteolytic  decomposition  may  take 
place  independently  of  each  other.  N.  H.  J.  M. 

Composition  of  Seed-Beet  Shoots  and  of  Beet  Seedlings. 

Ottokar  Fallada  (Chem.  Centr.,  1906,  ii,  904;  from  Oesterr.-ung. 
Zeit.  Zucker-Ind.  Landw.,  35,  269 — 273). — The  dry  matter  (1 0’2 1  per 
cent.)  of  shoots  of  stored  seed-beet  contained  :  proteids,  14*76  ; 
nuclein,  8*31  ;  nitrogenous  compounds  other  than  proteid,  16*56  ;  crude 
fat,  1*05;  nitrogen-free  extractives,  47*18;  crude  fibre,*  12*59  ;  and 
ash  7*86  per  cent.  The  ash  contained  K20  =  38*20  and  P205,  16*36  per 
cent.  Small  amounts  of  copper-reducing  compounds  were  found  ; 
sucrose,  oxalic  acid,  and  lecithin  were  not  present. 

The  dry  matter  (11*37  per  cent.)  of  seedlings  contained  :  proteids, 
24*11;  non-proteid  nitrogenous  compounds,  7*62;  fat,  7*45;  non- 
nitrogenous  extractives,  34*02  ;  crude  fibre,  15*11  ;  and  ash,  11*69  per 
cent.  N.  H.  J.  M. 

Mechanism  of  Carbon  Assimilation  in  Green  Plants ; 
Photolytic  Decomposition  of  Carbon  Dioxide  in  Vitro.  Francis 
L.  Usher  and  J.  H.  Priestley  ( Proc .  Roy.  Soc.,  1906,  B.,  78, 
318 — 327.  Compare  this  vol.,  ii,  299). — Phytolytic  decomposition  of 
aqueous  carbon  dioxide  into  formaldehyde  and  hydrogen  peroxide, 
with  production  of  formic  acid  as  intermediate  product,  can  take  place 
in  presence  of  chlorophyll  when  the  necessary  physical  and  chemical 
conditions  are  present,  independently  of  vital  or  enzymic  activity. 

The  process  of  photosynthesis  can  be  reconstructed  outside  the  green 
plant  as  far  as  the  production  of  formaldehyde  and  oxygen  by 
introducing  a  suitable  enzyme  ;  and  as  far  as  the  production  of  oxygen 
and  starch  by  introducing,  in  addition,  certain  kinds  of  non-chloro- 
phyllous  living  protoplasm. 

Formic  acid  is  a  product  of  the  photolytic  decomposition  of  carbon 
dioxide  in  presence  of  an  inorganic  uranium  salt ;  formaldehyde  is 
probably  an  intermediate  product.  N.  H.  J.  M. 
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Changes  in  the  Nitrogenous  Constituents  of  Green  Plants 
in  the  Absence  of  Light.  A.  Kiesel  ( Zeit .  physiol.  Chem.,  1906, 
49,  72 — 80). — By  keeping  a  green  plant  {Trifolium  pratense)  in  the 
dark,  theie  is  not  only  an  increase  in  its  asparagine,  as  had  been 
previously  stated,  but  also  in  other  amino-acids,  especially  leucine, 
and  also  in  the  bases  precipitable  by  phosphotungstie  acid,  among  which 
arginine  was  identified ;  histidine  is  probably  present  also,  but  the 
amount  obtained  was  too  small  to  admit  of  a  complete  analysis. 
These  bases  cannot  be  obtained  from  healthy  plants.  W.  D.  H. 

Direct  Action  of  Light  on  the  Transformation  of  Sugars 
absorbed  by  the  Young  Plants  of  Pinus  Pinea.  W. 
Lubimenko  ( Compt .  rend.,  1906,  143,  516 — 519.  Compare  this  vol., 
ii,  624). — Experiments  were  conducted  on  embryos  of  Pinus  Pinea 
placed  in  sterilised  solutions  of  sucrose,  dextrose,  maltose,  lactose, 
galactose,  or  arabinose,  and  exposed  to  light  of  varying  intensity, 
from  full  daylight  to  complete  darkness.  The  young  plants  were 
weighed  at  the  beginning  and  the  end  of  the  experiment,  and  it  was 
found  that  whilst  the  light  had  no  effect  on  the  assimilation  of 
maltose,  lactose,  laevulose,  or  galactose,  the  absorption  of  sucrose, 
dextrose,  or  arabinose  varies  greatly  with  the  intensity  of  the  light. 
In  the  original  the  results  are  represented  in  curve  form,  the  per¬ 
centage  increase  in  weight  as  ordinates  being  plotted  against  the 
intensity  of  the  light  as  abscissas ;  the  maximum  increase  in  weight 
corresponds  with  an  intensity  of  light  too  feeble  for  the  assimilation 
of  carbon  dioxide  by  the  chlorophyll,  and  as  the  intensity  of  the  light 
increases,  the  amount  of  sugar  absorbed  by  the  plant  diminishes,  but 
at  the  same  time  the  plant  increases  in  weight  owing  to  the  decom¬ 
position  of  carbon  dioxide  by  the  chlorophyll.  M.  A.  W. 

Nature  of  the  Cyanogenetic  Glucoside  in  the  Seeds  of 
Eryobotyra  Japonica.  Henri  Herissey  {J.  Pharm.  Chim.,  1906, 
[vi],  97,  350 — 355). — Fresh  seeds  of  Eryobotyra  contained  1 — 1*10 
per  cent,  of  amygdalin.  No  other  glucoside  acted  on  by  emulsin 
was  found.  The  leaves  contain  no  cyanogenetic  glucoside. 

N.  H.  J.  M. 

Presence  of  Hydrocyanic  Acid  in  Various  Plants.  Alex¬ 
andre  Hebert  {Bull.  Boc.  chim.,  1906,  [iii],  35,  919 — 921. 
Compare  Abstr.,  1899.  ii,  377  ;  Pouchet,  Bull.  Acad.  Med.,  1904, 
[iii],  52,  611  ;  and  Boman,  Bull.  Mus.  hist,  nat.,  1905,  337). — Three 
species  of  Stipa  bearing  the  vernacular  names  Viscachera  Azul-Pampa, 
Viscachera  Pucara,  and  Viscachera  Pusques  (?  Susques)  have  been 
examined,  and  the  second  of  these  was  found  to  contain  a  cyanogenetic 
glucoside  and  an  emulsin-like  ferment,  which  interact  in  presence  of 
water  to  yield  hydrocyanic  acid.  No  glucoside  or  enzyme  could  be 
detected  in  the  first  or  third  species.  T.  A.  H. 

Presence  of  Hydrogen  Cyanide  in  the  Distillates  of  some 
Belgian  Plants.  P.  Jitschy  {J.  Pharm.  Chim.,  1906,  [vi],  97, 
355 — 358). — The  same  amounts  of  the  different  plants  were  macerated 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE. 


883 


with  water  and  steam  distilled.  The  following  amounts  of  hydrogen 
cyanide  obtained  indicate  roughly  the  relative  amounts  of  glucoside 
present:  Ranunculus  repens,  0  00877  ;  Gynerium  argenteum ,  0'02307  ; 
Melica  altissima,  0-01543  ;  M.  nutans ,  0-01821  ;  M.  uniflora,  0-00706  ; 
and  M.  ciliata ,  0-01014.  N.  H.  J.  M. 

Fatty  Oils  from  the  Seeds  of  the  Berries  of  Rhamnus 
cathartica.  N.  Krasowski  (./.  Russ.  Phys.  Chem.  Soc.,  1906,  38, 
i,  144 — 161). — The  oil,  when  extracted  from  the  crushed  berries  with 
ether,  purified  and  dried,  is  greenish-brown,  almost  odourless,  sparingly 
soluble  in  alcohol,  readily  so  in  ether,  chloroform,  or  benzene ;  it  dries 
slowly  when  exposed  in  thin  layers,  does  not  solidify  at  20°,  and  has  a 
sp.  gr.  0-9195  at  15°/0°.  It  has  the  saponification  number  186'0, 
iodine  number  155T,  and  acid  number  for  the  free  acids  5  64.  The 
non-volatile  acids  have  the  iodine  number  160-63,  the  mean  molecular 
weight  288 '9,  and  the  acetyl  number  25 -8.  The  mean  molecular 
weight  of  the  solid  acids  is  280*08,  and  the  iodine  number  of  the 
liquid  acids  is  172-4.  The  oil  contains  (1)  0-48  per  cent,  of  phyto¬ 
sterol,  the  acetyl  compound  of  which  melts  at  117 — 118°  (Hesse  120°) ; 
(2)  0T1  per  cent,  of  bright,  leaf-like  crystals  melting  at  81 — 82°,  pro¬ 
bably  a  saturated  hydrocarbon  of  high  molecular  weight ;  (3)  0-24  per 
cent,  of  volatile  acids,  chiefly  butyric  acids,  and  a  small  quantity  of  a 
solid  acid ;  (4)  non-volatile  acids,  consisting  of  stearic  acid  6,  palmitic 
acid  1-12,  oleic  acid  30 ‘10,  linoleie  acid  35-20,  and  linolenic  and  iso- 
linoleuic  acids  22-40  per  cent. ;  (5)  glycerol  4-3  per  cent.  The  oil 
also  contains  certain  colouring  principles.  Z.  K. 

Formation  and  Physiological  Role  of  Pentosans  in  Plants. 

Giuseppe  A.  Calabrin  ( Chern .  Centr.,  1906,  ii,  964;  from  Staz.  sper. 
agrar.  ital.,  39,  69 — 96). — Pentosans  seem  to  be  formed  in  young 
plants,  the  amount  decreasing  later  on.  In  different  cereals,  the 
more  resistant  ones  seem  to  contain  more  pentosans  than  the  others. 
The  roots  of  sugar  beet  generally  contain  less  sucrose  when  the  amount 
of  pentosans  is  high.  The  amount  of  pentosans  in  plants  is  always 
greater  when  nutritive  constituents  are  low.  H.  H.  J.  M. 

Researches  on  the  Carbohydrates  occurring  in  Spices.  I. 
Canella  Bark.  Josef  Han  us  and  Franz  Bien  (Zeit.  Nahr.  Genussm., 
1906,  12,  395 — 407). — The  quantity  of  pentosan  contained  in  spices 
is  fairly  constant  for  one  and  the  same  kind,  the  largest  amount  being 
found  in  the  bark  of  Canella  alba ;  next  in  order  of  pentosan  con¬ 
tent  follow  those  spices  which  consist  of  the  whole  plant  or  leaves ; 
then  come  barks,  fruits,  and  seeds,  and,  lastly,  flowers.  The  quantity 
of  crude  fibre  yielded  by  a  spice  is  generally  proportional  to  the  amount 
of  pentosan  present.  Canella  bark  contains  about  8  per  cent,  of 
mannitol,  together  with  small  quantities  of  araban  and  galactan  and 
traces  of  xylan.  The  residue  obtained  after  extracting  canella  bark 
with  water  still  contains  polysaccharides  which  dissolve  on  treatment 
with  5  per  cent,  sulphuric  acid,  and  are  apparently  xylan  and  dextro- 
san.  The  pentosans  occurring  in  canella  bark  are  not  hydrolysed 
completely  by  8  per  cent,  sulphuric  acid  ;  a  considerable  proportion, 
closely  allied  to  cellulose,  remained  unattacked.  W.  P.  S. 
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Hemicelluloses.  Nicola  Castoro  (Zeit.  physiol.  Chern.,  1906,  49, 
96 — 107.  Compare  Shulze  and  Castoro,  Abstr.,  3  903,  i,  152,  793). 
— The  hemicelluloses  from  the  seeds  of  Ruscus  aculeatus  yield  man¬ 
nose  and  a  small  amount  of  arabinose  on  hydrolysis.  They  thus 
contain  a  mannan  and  an  araban ;  these  serve  as  reserve  material, 
and  during  germination  are  decomposed.  The  husks  of  the  same 
seeds  yield  galactose,  and  the  husks  of  the  seeds  of  Lupinus  angusti- 
folius  and  of  L.  albus  yield  galactose  and  arabinose,  and  those  of 
Pinus  Cembra  galactose  and  xylose.  J.  J.  S. 

Origin  of  Alkaloids  in  Plants.  Ame  Pictet  (Arch.  Pharm., 
1906,  244,  389— 396).— See  Abstr.,  1905,  i,  541.  C.  F.  B. 

Formation  of  Anthocyanin  in  Barley  Stems.  Shigehiro 
Suzuki  (Bull.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  29 — 37). — The 
results  of  pot  experiments  indicated  that  the  reddening  of  straw  is  due 
to  deficiency  of  phosphoric  acid  or  nitrogen,  or  of  both. 

N.  H.  J.  M. 

An  Instance  of  the  Formation  of  Anthocyanin  under 
the  Influence  of  the  Bite  of  an  Insect  (Eurrhipara  urticata). 

Marcel  Mirande  (Compt.  rend.,  1906,  143,  413 — 416). — The  cater¬ 
pillar  Eurrhipara  urticata  forms  a  hiding  place  in  the  folded  leaf 
of  Galeopris  Tetrahit,  and  having  previously  injured  by  means  of  a 
bite  the  under  side  of  the  leaf  stalk,  induces  the  premature  formation 
of  the  violet-red,  autumn  colouring  anthocyanin. 

The  formation  of  anthocyanin  in  leaves  by  means  of  natural  or 
artificial  injuries  has  frequently  been  observed,  but  the  chemical 
nature,  the  cause  of  formation  and  the  biological  role  of  this  colouring 
matter  are  at  present  unknown.  M.  A.  W. 

The  Ultimate  Red  Coloration  of  certain  Leaves,  and  the 
Colour  of  Autumn  Leaves.  Armand  Gautier  (Compt.  rend.,  1906, 
143,  490 — 491). — A  claim  for  priority  against  Mirande  (preceding 
abstract.  Compare  Abstr.,  1892,  1242).  M.  A.  W. 

Fresh-water  Algae  as  Human  Food.  S.  Namikawa  (Bull.  Coll. 
Agr.  Tokyo  Imp.  Univ.,  1906,  7,  123 — 124). — Two  edible  algae  are 
found  in  Japan  :  Nos  toe  Phylloderma  and  Prasiola  Japonica.  The  dry 
matter  of  Nostoc  contains  per  cent. : 

Crude  Crude  Crude 

proteid.  fat.  fibre.  Pentosans.  Galactan.  Starch,  &c.  Ash. 

24-75  0-93  3-64  4'56  P86  58-40  12-28 

The  dried  product  when  extracted  with  cold  water  yields  a  liquid  pink¬ 
ish-red  by  transmitted  light,  and  reddish-violet  by  reflected  light. 
Mineral  acids  and  acetic  acid  change  the  colour  to  violet,  whilst  alkalis 
decolorise  it.  N.  H.  J.  M. 

Carbohydrates  of  Cocoa.  A.  D.  Maurenbrecher  and  Bernhard 
Tollens  (Ber.,  1906,  39,  3576 — 3581.  Compare  Dekker,  Abstr.,  1903, 
ii,  172). — Cocoa  kernels  contain  2*25  per  cent,  of  pentosans  before,  or 
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5'51  per  cent,  after,  extraction  of  the  fat.  The  aqueous  and  alcoholic 
extracts  of  the  powdered  cocoa  reduce  Fehling’s  solution  only  slightly  ; 
the  alcoholic  extract  is  slightly  lsevorotatory.  The  product  of  the 
hydrolysis  of  the  powder  with  4  per  cent,  sulphuric  acid  contains 
theobromine,  ^-arabinose,  d-galactose,  and  dextrose.  The  shells  of  the 
cocoa-beans  contain  9-02 — 9 '09  per  cent,  of  pentosans  ;  ^-arabinose, 
d-galactose,  dextrose,  and  perhaps  xylose  are  present  in  the  product 
of  the  hydrolysis.  ^-Arabinose  and  <7-galactose  are  obtained  also  on 
hydrolysis  of  the  fruit  after  removal  of  the  seeds.  Araban  and 
galactan  must  be  present  in  the  fruit,  in  the  shells  of  the  seeds,  and  in 
the  kernels. 

On  repeated  extraction  of  cacao  butter  with  alcohol,  a  substance  is 
obtained  which  melts  at  133 — 137°  (phytosterol)  and  has  [a]D  -  33‘5°, 
but  gives  the  reactions  of  cholesterol.  G.  Y. 

Examination  of  Eriodictyon.  Frederick  B.  Power  and  Frank 
Tutin  ( Phcirm .  Rev.,  1906,  24,  300 — -304). — This  is  an  historical  review 
and  a  summary  of  the  results  of  the  authors’  investigations  into  the 
composition  of  Eriodictyon,  the  dried  leaves  of  Eriodictyon  californicum 
(U.S.  Pharmacopoeia,  1905).  The  essential  oil,  which  amounts  to 
0T  per  cent,  of  the  leaves,  is  a  yellow  liquid,  has  the  characteristic 
odour  of  eriodictyon,  a  sp.  gr.  0-9372  at  15°/ 15°,  and  [a]D  —  0°24',  and 
is  readily  soluble  in  70  per  cent,  alcohol.  The  leaves  contain  about 
29  ’2  per  cent,  of  their  weight  of  resins,  75  per  cent,  of  which  are 
soluble  in  ether.  The  following  substances  have  been  isolated  ; 
the  percentages  given  are  the  approximate  amounts  present  in  the 
leaves  :  triacontane  melting  at  65-2°  and  pentatriacontane  melting 
at  74’5 — 75°  (0*7  per  cent.)  ;  formic,  acetic,  cerotic,  and  other  acids  in 
the  free  state,  and  glycerides  of  formic,  butyric,  and  other  acids,  the 
total  acids  free  and  combined  amounting  to  0  5  per  cent. ;  a  very  small 
amount  of  a  phytosterol  melting  at  136 — 137°;  eriodictyol,  C15H1206, 
which  is  crystalline,  melts  at  267°,  and  has  the  properties  of  a  phenol 
(0-23  per  cent.) ;  homoeriodictyol,  C16H14Q6,  which  is  crystalline,  melts 
at  223°,  and  is  of  phenolic  nature  (3  per  cent.) ;  a  yellow,  crystalline, 
phenolic  substance,  C16H4106  (Oj6H1406?)  (0-014  per  cent.),  and  con¬ 
siderable  amounts  of  dextrose. 

The  peculiar  odour  observed  by  Thai  on  heating  the  leaves  with 
dilute  sulphuric  acid  is  that  of  furfuraldehyde.  Quirini’s  eriodictyonic 
acid  was  an  impure  substance  and  probably  consisted  largely  of  homo¬ 
eriodictyol.  G.  Y. 

Examination  of  Grindelia.  Frederick  B.  Power  and  Frank 
Tutin  [iVoc.  Amer.  Pkarm.  Assoc.,  1905  ( Reprint )]. — The  chief 
constituents  of  Grindelia  (B.P.),  from  Grindelia  robusta,  are  amorphous 
resins  amounting  to  21 '6  per  cent,  of  the  whole.  The  portion  soluble 
in  light  petroleum  contains  hentriacontane  melting  at  68°,  a  crystalline 
substance  melting  at  166°,  which  is  either  an  isomeride  or  a  lower 
homologue  of  phytosterol,  formic  acid  together  with  traces  of  higher 
fatty  acids,  and  a  dark-coloured,  amorphous  product,  which  on  fusion 
with  potassium  hydroxide  yields  chiefly  formic  and  acetic  acids.  The 
ethereal  extract  of  the  resins,  when  fused  with  potassium  hydroxide, 
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yields  formic,  acetic,  and  higher  acids  of  the  fatty  series,  together  with 
the  molecular  compound  of  protocatechuic  and  ^-hydroxybenzoic  acids 
melting  at  194°  (Abstr.,  1904,  ii,  763). 

Grindelia  contains  further  a  considerable  amount  of  a  laivorotatory 
sugar,  probably  ^-glucose,  proteid  substances,  an  amorphous  colouring 
matter,  and  tannin.  Only  traces  of  an'  essential  oil  having  the 
characteristic  odour  of  grindelia  are  obtained.  The  presence  of  a 
saponin  or  of  an  alkaloid  as  observed  by  previous  authors  cannot  be 
confirmed.  G.  Y. 

Olive  Leaves.  Francesco  Canzoneri  ( Gazzetta,!  906, 36,  ii,  372 — 376). 
— In  this  preliminary  note  the  author  describes  briefly  the  compounds 
extracted  from  olive  leaves  by  95  per  cent,  alcohol.  These  are  :  (1)  A 
faintly  acid,  non-nitrogenous  compound,  C25H4403  or  C24H4203,  which 
crystallises  in  tufts  or  fan-shaped  aggregates  of  white,  silky,  prismatic 
needles,  and  melts  and  decomposes  and  partly  sublimes  at  297 — 298° ; 
it  emits  an  odour  of  incense  when  burnt  on  platinum  foil,  and  dissolves 
moderately  readily  in  ether  or  alcohol  and  sparingly  in  benzene.  (2)  A 
distinctly  acid  substance,  which  separates  from  alcohol  in  white, 
mammillary  masses  or  a  sticky  powder  melting  at  253 — 255°;  it 
dissolves  readily  in  benzene  or  chloroform  and  sparingly  in  ether  or 
carbon  disulphide,  and  is  possibly  identical  with  the  compound  melting 
at  250°  described  by  Peano  (Abstr.,  1903,  ii,  173).  (3)  A  substance 

crystallising  in  tetrahedra  with  curved  angles  and  melting  at  about 
236°.  (4)  A  small  quantity  of  an  acid  which  crystallises  in  microscopic 
spherules  (1  octahedra),  melts  at  165°,  and  dissolves  readily  in  alcohol 
or  solutions  of  alkalis.  (5)  A  compound  which,  when  crystallised  from 
acetic  acid,  melts  at  180°;  when  treated  with  alkali,  it  becomes  less 
soluble,  and  yields,  on  recrystallising  from  alcohol,  portions  melting 
between  200°  and  236°.  (6)  Mannitol.  (7)  Tannic  and  gallic  acids. 

T.  H.  P. 

Composition  of  the  Fibrous  part  of  the  Japanese  Orange. 

Rana  Bahadur  (Bull.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7, 
121 — 122). — The  composition  of  the  insoluble  inside  portions  of 
Japanese  oranges  is  as  follows:  hygroscopic  water,  12T6  ;  pi’oteid, 
5-27  ;  ether  extract,  1 '28  ;  galactan,  18'91  ;  pentosan,  27'72  ;  cellulose, 
32'51  ;  and  ash,  2T5  per  cent.  N.  H.  J.  M. 

Tea.  A.  D.  Maurenbrecher  and  Bernhard  Tollens  ( Ber .,  1906, 
39,  3581 — 3582). — Dried  Java  tea  from  Thea  assaviica  contains  5'60 
per  cent,  of  pentosans,  caffeine,  dextrose,  traces  of  lsevulose,  or  sucrose, 
araban,  and  galactan.  Arabinose  and  d-galactose  are  obtained  from 
the  product  of  the  hydrolysis  with  6  per  cent,  sulphuric  acid. 

G.  Y. 

Organic  Combination  of  the  Phosphorus  in  Wine.  Angiolo 
Funaro  and  A.  Rastelli  ( Chem .  Centr.,  1906,  ii,  900 — 901  ;  from 
Staz.  spei\  agrar.  ital.,  39,  35 — 56). — Vines  always  contain  lecithin 
from  the  period  of  grape  formation,  but  the  lecithin  is  partly  decom¬ 
posed  during  fermentation,  whilst  all  that  escapes  decomposition 
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remains  undissolved  except  in  minute  quantity.  The  phosphorus  in 
wine  is  present  chiefly  as  a  phosphoglycerate  produced  from  lecithin. 

1ST.  H.  J.  M. 

Importance  of  Formaldehyde  in  Protecting  Plants.  G.  Kook 
( Client .  Centr.,  1906,  ii,  1012 ;  from  Zeit.  landw.  Versuchs-Wes.  Oesterr., 
9,  811 — 843). — Formaldehyde  is  of  value  for  protecting  cereals  and 
other  cultivated  plants  from  disease  and  for  disinfecting  green-houses  ; 
it  is  of  little  use  when  used  for  spraying  vegetable  parasites,  and  of 
hardly  any  use  in  the  case  of  animal  parasites.  1ST.  H.  J.  M. 

Injurious  Action  of  Acetates  and  Formates  on  Plants. 

Keijiro  Aso  (Bull.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  13—24). — 
Solutions  of  alkali  and  calcium  acetates  and  formates  (05  per  cent.) 
act  injuriously  on  phaenogams,  but  not  on  higher  algae,  such  as 
Spirogyra.  The  injury  is  probably  due  to  the  hydrolytic  dissociation 
of  the  salts  and  the  absorption  of  the  base  by  proteids,  leaving  the  acid 
in  the  free  state.  N.  H.  J.  M. 

Proteids  of  Wheat.  II.  Thomas  B.  Osborne  and  Isaac 
F.  Harris  (Amer.  J.  Physiol .,  1906,  17,  223—230).  III.  T.  B. 
Osborne  and  S.  H.  Clapp  (ibid.,  231 — 265.  Compare  Abstr.,  1905,  ii, 
194). — The  first  paper  relates  to  the  methods  of  preparation  and 
elementary  analysis  of  the  different  proteids  (leucosin,  globulin, 
proteoses,  gliadin,  and  glutenin).  The  following  table  gives  the 
percentage  composition  : 


C.  H.  N.  S.  O. 

Leucosin .  53‘03  6-84  16-80  1*28  22  06 

Gliadin  .  5272  6-86  17  66  M4  2162 

Glutenin .  52-34  6  83  17'49  1-08  22  26 


The  second  paper  deals  with  the  cleavage  products,  and  the  following 
table  gives  the  main  results  in  percentages  : 


Gliadin. 

Glutenin. 

Leucosin. 

Glycine . 

o-o 

0-89 

0-94 

Alanine . 

2-0 

4-66 

4-45 

Ami  no  valeric  acid  . 

0-21 

0-24 

0-18 

Leucine . 

5-61 

5-95 

11-34 

a-Proline . 

7-06 

4-23 

3-18 

Phenylalanine  . 

2-35 

197 

3-83 

Aspartic  acid  . 

0-58 

0-91 

3-35 

Glutamic  Acid...  . 

37-33 

23-42 

6-73 

Serine  . 

0-13 

0-74 

o-o 

Tyrosine . 

1-20 

4-25 

3-34 

Cystine . 

0-45 

0-02 

o-o 

Lysine . 

0-0 

1-92 

2-75 

Histidine . 

0-61 

176 

2-83 

Arginine . 

3-16 

472 

5-94 

Ammonia . 

5-11 

4-01 

1-41 

Oxyproline  was  absent  and 

tryptophan 

present  in  all 

cases. 

W.  D.  H. 
60—2 
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Stimulating  Action  of  Calcium  BUuoride  on  Phasnogams. 

Keijiro  Aso  ( Bull .  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  85- — 89. 
Compare  Abstr.,  1903,  ii,  173).— The  results  of  water  and  soil  culture 
experiments  indicated  that  precipitated  calcium  fluoride  probably  had 
some  stimulating  effect.  In  water  cultures  of  barley,  calcium  fluoride 
exerted  a  moderate  stimulating  action.  It  is  suggested  that  the  more 
favourable  results  obtained  with  Wiborg  phosphate  as  compared  with 
superphosphate  may  be  due  to  the  presence  of  1  per  cent,  of  fluorine  in 
the  former.  As  regards  Ampola’s  results  (Abstr.,  1904,  ii,  767)  it  is 
pointed  out  that  the  beneficial  effect  of  calcium  fluoride  cannot  be  due 
to  liberation  of  hydrogen  fluoride,  as  carbon  dioxide  and  weak  acids 
have  no  action  on  it.  N.  H.  J.  M. 

[Influence  of  Manganese  and  Iron  Sulphates  and  of  Potassium 
and  Sodium  Silicates  on  Wheat  and  Barley].  John  A.  Voelcker 
(J.  Roy.  Agric.  Soc.  Engl.,  1905,  66,  206 — 211). — In  the  case  of 
wheat,  soaking  the  seed  in  solutions  of  manganese  and  iron  sulphates 
(not  more  than  2  per  cent.)  is  beneficial  to  ger  mination.  Barley  is  also 
benefited  by  manganese  sulphate,  and  even  5  per  cent,  solutions  are 
not  injurious,  whilst  iron  sulphate  has  no  effect  on  germination.  The 
yield  of  wheat  is  increased  by  soaking  the  seed  in  solution  of  iron 
sulphate,  but  not  by  manganese  sulphate.  Both  salts  when  applied  to 
the  growing  plant  increase  the  yield  of  wheat  and  barley. 

Potassium  and  sodium  silicates  are  beneficial  to  wheat  and  barley, 
especially  as  regards  the  yield  of  straw.  N.  H.  J.  M. 

Degree  of  Stimulating  Action  of  Manganese  and  Iron  Salts 
on  Barley.  Tomio  Katayama  (Bull.  Coll.  Agr.  Tokyo  Imp.  Univ., 
1906,  7,  91 — 93). — Whilst  manganese  sulphate  (0'015  per  cent.)  gave 
with  peas  an  increase  of  50  per  cent,  of  straw  and  25  percent,  of  seed, 
the  increase  in  the  case  of  cereals  was  only  about  10  per  cent.  Recent  pot 
experiments  with  barley  showed  that  0'01  per  cent,  of  manganese  and 
iron  sulphates  produced  moderately  increased  yields  of  straw  and  grain 
(6’2  and  7'2  respectively),  Avhilst  the  application  of  larger  amounts 
resulted  in  decreased  yields.  N.  H.  J.  M. 

Stimulating  Action  of  Manganese  on  Rice.  Muneshigi 
Nagaoka  (Bull.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  77 — 81.  Compare 
ibid.,  6,  135). — Experiments  on  rice  were  repeated  in  1904,  under 
exceptionally  favourable  conditions  of  weather.  The  amounts  of 
manganese  sulphate  applied  varied  from  30  to  170  kilos,  per  hectare,  and 
the  greatest  gain  due  to  manganese  was  15  per  cent,  with  77  and  with 
107  kilos,  per  hectare. 

The  experiments  were  continued  in  1905  on  the  same  soil,  now 
partially  exhausted  as  regards  minerals.  Equivalent  amounts  of 
manganese  sulphate,  chloride,  and  carbonate  (corresponding  with 
Mn2Og  =  25  kilos,  per  hectare)  were  compared.  The  carbonate  produced 
a  slightly  increased  yield  of  straw,  whilst  with  the  sulphate  and  chloride 
the  yield  was  reduced  partly  owing  to  acidity  of  the  soil. 

N.  H.  J.  M. 
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Stimulating  Influence  of  Sodium  Fluoride  on  Garden  Plants. 

Ketjiro  Aso  ( Bull .  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  83 — -84). — 
Pot  experiments  with  Helichrysum  bracteatum  and  Pedicellaria  viscide 
showed  that  0-02  gram  of  sodium  fluoride  in  8  kilos,  of  soil  increased 
the  yield  of  Pedicellaria,  but  had  very  little  effect  on  Helichrysum. 
With  0-2  gram  of  fluoride  the  result  was  almost  the  same  as  without 
fluoride.  N.  H.  J.  M. 

Condensed  Vegetable  Milk.  Tomio  Katayama  (Bull.  Coll.  Agr. 
Tokyo  Imp.  Univ.,  1906,  7,  113 — 115). — The  condensed  milk  is  prepared 
by  concentrating  soy-bean  milk  (Inouye,  Abstr.,  1896,  ii,  65)  in  a 
vacuum  after  adding  sucrose  (150  grams)  and  dipotassium  phosphate 
(1  gram  per  litre).  The  product  has  a  considerable  nutritive  value  and 
can  be  used  for  preparing  various  foods. 

The  presence  of  vegetable  milk  in  ordinary  condensed  milk  can  be 
detected  by  adding  sodium  carbonate,  which  produces  a  yellow  coloration. 
Another  means  of  detection  is  to  add  water  (2  vols.)  and  a  few  drops  of 
dilute  sulphuric  acid  ;  when  distilled,  the  characteristic  odour  of  raw 
beans  becomes  noticeable.  N.  H.  J.  M. 

Vegetable  Cheese  from  the  Proteid  of  the  Soy  Bean.  Tomio 
Katayama  (Bull.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  117 — 119). — 
Vegetable  cheese  was  prepared  by  mixing  pressed  tofu  (Abstr.,  1896, 
ii,  65),  sodium  chloride,  lactose,  and  Swiss  cheese  (for  the  introduction 
of  microbes).  In  one  experiment  some  casein  was  also  added.  The 
mixture  is  kept  moist  for  five  months  at  15°. 

The  product  is  grey,  and  is  free  from  holes  even  when  a  considerable 
amount  of  lactose  is  employed.  The  taste  differs  from  that  of  Swiss 
cheese.  N.  H.  J.  M. 

Composition  of  Soils  from  French  Guinea.  Alexandre  Hebert 
(Bull.  Soc.  chim.,  1906,  [iii],  35, 1033 — 1038). — Sixty-three  virgin  and 
cultivated  soils  and  subsoils  collected  by  M.  Chevalier  in  various 
districts  in  French  Guinea  have  been  examined  physically  and  chemi¬ 
cally,  and  the  results,  which  are  tabulated  in  detail  in  the  original, 
show  that  both  the  soils  and  subsoils  are  usually  fairly  rich  in  nitrogen 
and  poor  in  phosphoric  acid,  potash,  and  lime.  T.  A.  H. 

Agricultural  Values  of  the  Cacao  Soils  of  S.  Thome  and  the 
Gold  Coast  Colony.  Alexandre  Hebert  (Bull.  Soc.  chim.,  1906, 
[iii],  35, 1039 — 1041). — Five  samples  of  soil  from  cacao  plantations  in 
S.  Thome,  and  three  from  plantations  at  Aburi,  in  the  Gold  Coast 
Colony,  have  been  examined  physically  and  chemically,  and  the 
results,  which  are  tabulated  in  detail  in  the  original,  show  that 
all  the  soils  are  deficient  in  lime  and  potash  although  comparatively  rich 
in  nitrogen  and  phosphoric  acid.  The  deficiency  in  lime  and  potash  is, 
however,  less  marked  than  in  the  case  of  the  soils  from  French.  Guinea 
(see  preceding  abstract).  The  composition  of  vegetable  debris,  obtained 
from  a  plantation  at  Aburi,  is  also  given.  T.  A.  H. 

Formation  of  Humus.  Shigehira  Suzuki  (Bull.  Coll.  Agr.  Tokyo 
Imp.  Univ.,  1906,  7,  95 — 99). — The  amount  of  carbon  dioxide  liberated 
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from  moistened  leaves  of  Quercus  serrata,  both  alone  and  with  addition 
of  calcium  and  magnesium  carbonates  and  dipotassium  phosphate,  was 
determined  every  few  days  for  about  nine  months. 

The  results  showed  that  magnesium  carbonate  promotes  the  libera¬ 
tion  of  carbon  dioxide,  and  that  dipotassium  phosphate  has  a  very 
essential  influence  on  the  increase  of  carbon  dioxide.  Calcium  car¬ 
bonate  had  the  opposite  effect. 

Leaves  (with  magnesium  carbonate  and  dipotassium  phosphate) 
which  were  first  sterilised  and  then  received  the  mycelium  of  a  kind  of 
Penicillium,  liberated  only  about  a  third  as  much  carbon  dioxide  as  in 
the  control  experiment.  N.  H.  J.  M. 

Influence  of  the  Reaction  of  the  Manure  on  the  Yield. 

Keijiro  A  so  and  Rana  Bahadur  (Bull.  Coll.  Agr.  Tokyo  Imp.  Univ., 
1906,  7,  41  —  46). — Pot  experiments  were  made  with  peas  and  barley 
manured  with  disodium  phosphate,  and  with  monosodium  phosphate  in 
conjunction  with  sodium  nitrate  and  ammonium  sulphate  respectively. 
The  results  showed  that  the  combination  of  acid  manures  or  of  alkaline 
manures  is  unfavourable,  the  best  results  being  obtained  with 
mixtures  of  acid  and  alkaline  salts. 

In  the  case  of  rice,  sodium  nitrate  is  unfavourable ;  ammonium 
sulphate  with  disodium  phosphate  gave  the  best  result. 

In  experiments  with  onions,  ammonium  sulphate  gave  far  better 
results  than  sodium  nitrate  when  applied  in  conjunction  with  disodium 
phosphate  and  potassium  carbonate. 

The  statement  of  Kruger  and  others  that  nitrification  is  unnecessary, 
ammonia  under  suitable  conditions  being  as  efficacious  as  nitrate,  is 
confirmed.  N.  H.  J.  M. 

Application  of  Sodium  Nitrate  as  Top-dressing1  for  some 
Japanese  Crops.  Keijiro  Aso  (Bull.  Coll.  Agr.  Tokyo  Imp.  Univ., 
1906,  7,  75 — 76). — Upland  rice,  Sesamum  and  Colocasico  antiquorum, 
were  manured  with  dung  and  superphosphate  and  with  the  same 
manures  in  conjunction  with  sodium  nitrate  as  top-dressing.  The 
nitrate  increased  the  yield  of  Colocasia,  but  was  almost  without  effect 
on  rice  and  Sesamum.  N.  H.  J.  M. 

Manurial  Value  of  Calcium  Cyanamide.  Keijiro  Aso  (Bull. 
Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  47 — 52). — Experiments  are 
described  in  which  the  effect  of  calcium  cyanamide  was  compared  with 
ammonium  sulphate  and  with  sodium  nitrate.  In  the  first  series, 
buckwheat,  Sesamum,  and  hemp  were  grown  in  soil  unmanured  for 
six  years,  in  large  zinc  cylinders  sunk  into  the  ground.  Further 
experiments  in  pots  were  made  with  upland  and  paddy  rice,  and  hemp, 
which  were  grown  in  alluvial  sand  and  diluvial  loam  containing  1  and 
10  per  cent,  of  humus  respectively. 

The  results  indicated  that  the  manure  is  not  inferior  to  ammonium 
sulphate  and  sodium  nitrate.  The  only  unsatisfactory  result  was  that 
obtained  with  the  paddy  soil  rich  in  humus.  N.  H.  J.  M. 
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Efficacy  of  Calcium  Cyanamide  under  Different  Conditions. 

Jt.  Inamura  {Bull.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  53 — 55 ). — - 
Calcium  cyanamide  acts  more  favourably  in  conjunction  with  super¬ 
phosphate  than  with  disodium  phosphate  when  applied  to  Brassica 
chinensis.  N.  H.  J.  M. 

A  Compound  of  Cyanamide  as  a  Nitrogenous  Fertiliser. 

Frank  T.  Shutt  and  H.  W.  Charlton  [Trans.  Roy.  Soc.  Canada, 

1905,  [ii],  11,  (3),  73 — 78.  Compare  Seelhorst  and  Miither,  this  vol., 
ii,  47 ;  Bartsch,  ibid.,  481  ;  Feilitzen,  ibid.,  487 ;  Wein,  ibid.). — 
Calcium  cyanamidocarbonate  is  formed  by  passing  a  current  of  carbon 
dioxide  through  a  solution  of  calcium  cyanamide. 

The  growth  of  seedlings  of  wheat  and  peas  is  not  affected  by  the 
presence  of  5  mg.  of  calcium  or  potassium  cyanamidocarbonate  per 
100  grams  of  soil ;  but  as  the  amounts  of  these  salts  are  increased,  a 
toxic  effect  becomes  apparent,  and  with  20  or  more  mg.  of  the  salts 
per  100  grams  of  soil,  the  seedlings  are  rapidly  destroyed. 

The  rate  of  nitrification  of  the  cyanamide  compounds  in  the  soil 
is  shown  to  decrease  as  the  amounts  of  these  are  increased,  indicating 
a  toxic  action  on  the  nitrifying  organisms.  G.  Y. 

Manurial  Value  of  Different  Potassium  Compounds  for 
Barley  and  Rice.  Keijiro  Aso  [Bull.  Coll.  Agr.  Tokyo  Imp.  Univ., 

1906,  7,  67 — 72). — In  the  case  of  barley,  potassium  chloride  accelerated 

flowering  and  increased  grain  production.  With  rice,  the  yield  was 
reduced.  Potassium  silicate  gave  the  best  results  in  several  cases, 
and  martellin  is  a  favourable  potassium  manure  for  graminaceous 
crops.  Potassium  sulphate  is  favourable  to  straw  production,  whilst 
the  carbonate  was  always  less  satisfactory  when  applied  in  conjunction 
with  disodium  phosphate.  N.  H.  J.  M. 

Effect  of  Various  Potassium  Manures  on  the  Growth  of 
Colocasia  antiquorum.  S.  Namikawa  [Bull.  Coll.  Agr.  Tokyo  Imp. 
Univ.,  1906,  7,  73 — 74). — The  bulbs  of  Colocasia  antiquorum  (sugar- 
potato)  are  rich  in  starch  and  are  extensively  used  as  food.  On  a 
loamy  soil  (limed),  kainite  and  30  per  cent,  potassium  salts  gave  equally 
good  results,  somewhat  better  than  wood-ash,  which  is  the  principal 
potassium  manure  in  Japan.  N.  H.  J.  M. 

Relation  of  Sodium  to  Potassium  in  Soil  and  Solution 
Cultures.  James  F.  Breazeale  [J.  Amer.  Chevi.  Soc.,  1906,  28, 
1013 — -1025). — The  plan  of  the  experiments  was  to  grow  wheat  plants 
for  some  days  or  weeks  in  a  solution  containing  all  the  necessary  food 
constituents  and  in  similar  solutions  omitting  sodium,  potassium,  both 
sodium  and  potassium,  calcium  and  phosphoric  acid  respectively.  All 
the  plants  were  then  removed  to  solutions  containing  full  nutrient,  and 
the  amount  of  each  constituent  taken  up  from  these  solutions  deter¬ 
mined  by  analysing  the  solutions  at  the  end  of  the  experiment.  '  The 
results  showed  that  absence  of  any  constituent  in  the  solutions 
employed  at  the  commencement  resulted  in  an  increased  assimilation  of 
the  same  constituent  from  the  complete  solution  in  which  the  plants 


892 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


were  afterwards  grown.  It  was  also  found  that  the  demand  for 
potassium  was  greater  when  sodium  was  left  out  in  the  first  period 
than  when  sodium  was  present  all  the  time. 

Further  experiments  are  described  in  which  radishes  and  beet  were 
grown  first  in  soils  which  had  received  sodium  and  potassium  salts 
respectively,  and  then,  for  three  to  six  days,  in  solutions  containing 
full  nutrient.  The  results  obtained  by  analysing  the  solutions  were 
similar  to  those  in  the  previous  experiments,  and  showed  a  greater 
demand  for  potassium  in  the  plants  grown  in  soil  which  had  received 
no  potassium  for  some  years  and  a  diminished  demand  where  sodium 
had  been  applied.  N.  H.  J.  M. 

Lime  Factor  for  Flax  and  Spinach.  S.  Namikawa  (Bull.  Coll. 
Agr.  Tokyo  Imp.  Univ.,  1906,  7,  57 — 60). — Flax  was  grown  in  soil 
containing  CaO  =  0'458  and  MgO  =  0,374  per  cent.,  to  which  different 
amounts  of  calcium  carbonate  and  magnesite  were'  added  so  as  to  give 
the  ratios  CaO  :  MgO  =  1:1,  2:1,  and  3:1.  In  the  case  of  spinach, 
sand  was  employed  with  addition  of  the  two  carbonates,  the  ratios 
being  1:2,  1  : 1,  2  :  1,  and  3:1. 

In  both  experiments  the  most  favourable  relation  of  calcium  to 
magnesium  was  found  to  be  1  :  1.  N.  H.  J.  M. 

Direct  Manuring  of  Cereals  with  Different  Forms  of  Cal¬ 
cium.  A.  Lazzari  (Chem.  Centr.,  1906,  ii,  903 — 904;  from  Staz. 
sper.  agrar.  ital.,  39,  5 — 17). — Calcium  hydroxide  gave  better  results 
than  calcium  carbonate.  N.  H.  J.  M. 

Regeneration  of  Over-limed  Soil.  S.  Maki  and  S.  Tanaka  (Bull. 
Coll.  Agr.  Tokyo  Imp.  Univ.,  1906,  7,  61 — 65). — Nakamura  (this  vol., 
ii,  382)  stated  that  a  soil  containing  sufficient  magnesium  for  crops,  but 
a  great  excess  of  calcium  in  addition,  is  much  benefited  by  manuring 
with  magnesia  so  as  to  obtain  a  suitable  ratio  of  CaO :  MgO.  The 
yield  of  barley  was  increased  by  60  per  cent. 

Experiments  with  barley  grown  in  sandy  and  loamy  soils  showed 
that  over-liming  may  be  remedied  by  adding  magnesium  sulphate,  and 
that  14  parts  of  the  crystallised  sulphate  are  agronomically  equivalent 
to  100  of  magnesite.  N.  H.  J.  M. 
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Measurement  of  Standard  and  Other  Solutions  by  Means 
of  Chemical  Measures.  W.  Schloesser  and  C.  Grimm  ( Cham .  Zeit., 
1906,  30,  1071 — 1073). — The  authors  have  studied  the  question  as  to 
whether  pipettes  graduated  by  means  of  water  always  deliver  the  same 
volume  of  liquid,  regardless  of  the  nature  of  the  liquid.  The  results 
obtained  admit  of  no  generalisations.  The  original  paper  should  there¬ 
fore  be  consulted  for  details.  P.  H. 
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Acidimetry  by  Measurement  of  Hydrogen.  H.  Rebenstorff 
(i Chem .  Centr .,  1906,  ii,  908;  from  Ze.it.  phys.-chem.  Unterr.,  19, 

201 — 213). — Magnesium  turnings  are  recommended  for  displacing 
hydrogen  from  acids,  the  strength  of  which  is  to  be  determined  by 
measurement  of  the  volume  of  the  displaceable  hydrogen.  P.  H. 

Preparation  of  Sulphuric  Acid  of  Known  Strength  by 
Specific  Gravity  Determinations.  A.  H.  W.  Aten  (Chem. 
Centr.,  1906,  ii,  1139  ;  from  Chem.  Weekblad ,  1906,  3,  523 — 526). — 
The  author  has  devised  an  easy  method  for  preparing  sulphuric  acid 
of  any  desired  strength  in  large  quantity.  For  this  purpose  he 
prepares  a  stock  solution  B  of  such  a  strength  that  m  litres  of  it 
diluted  to  a  litres  give  a  solution  containing  n  grams  of  sulphuric 
acid  per  litre.  The  number  of  grams  x  of  water  which  must  be  added 
to  any  quantity  p  grams  of  sulphuric  acid  A  of  sp.  gr.  S  and  per¬ 
centage  strength  100a,  in  order  to  prepare  the  solution  B,  may  be 
calculated  approximately  by  means  of  equation  (i),  mt.[pa/(p  +  cc)]  =  an 

(i) ,  in  which  t  is  the  sp.  gr.  of  a  mixture  of  p  grams  of  sulphuric 
acid  with  x  grams  of  water.  Assuming  that  the  sp.  gr.  of  a  sulphuric 
acid-water  mixture  is  a  linear  function  of  its  composition,  the  equation 

(ii)  will  hold  (p  +  x)jt  —  pjS  +  x  (ii);  by  combining  this  with  equation 
(i)  the  third  equation  nipaS  =  an(p  +  xS)  (iii)  is  obtained.  From  the 
latter,  the  value  of  x  may  be  calculated,  and  hence  also  the  percentage 
of  sulphuric  acid  may  be  deduced.  Reference  to  the  table  gives  the 
sp.  gr,  t  corresponding  with  this  strength  of  acid ;  on  substituting 
this  value  of  t  in  equation  (i)  x  may  be  again  determined.  P.  H. 

Variable  Sensitiveness  in  Colorimetry.  III.  David  W. 
Horn  and  Sue  A.  Blake  (Amer.  Chem.  J.,  1906,  36,  516 — 521. 
Compare  this  vol.,  ii,  253,  703). — Ammoniacal  solutions  of  copper 
sulphate  exhibit  the  same  phenomena  as  those  observed  in  the  cases 
studied  previously.  The  results  of  the  investigation  are  tabulated 
and  plotted  as  curves. 

The  data  so  far  obtained  suggest  the  following  generalisations. 
I.  Equal  weights  of  coloured  solutes  do  not  produce  equal  differences  in 
colour  except  when  they  are  added  to  coloured  solutions  of  equal  con¬ 
centration.  II.  The  weight  of  coloured  solute  required  to  produce  a 
perceptible  difference  in  colour  when  added  to  a  coloured  solution  varies 
greatly  with  the  concentration  of  the  solution,  and  varies  in 
an  irregular  manner,  but  the  general  behaviour  is  the  same  in 
all  cases  and  is  independent  of  the  colour  under  examination.  In 
the  case  of  the  most  concentrated  solutions  which  can  be  used  in 
colorimetry,  the  sensitiveness  varies  inversely  as  the  concentration. 
At  a  certain  point  of  dilution  this  law  ceases  to  be  valid,  and  the 
weight  of  coloured  solute  required  to  produce  a  perceptible  difference 
in  colour  rapidly  becomes  a  smaller  fraction  of  the  total  weight  of 
coloured  solute  present,  attains  and  passes  through  a  minimum 
limiting  value,  and  then  rapidly  becomes  an  increasingly  larger 
fraction  of  the  total  solute  present.  All  colorimetric  analyses  should 
be  made  within  this  second  range.  III.  In  the  case  of  very  faintly 
coloured  solutions,  the  sensitiveness  is  much  less  and  the  percentage 
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error  proportionately  greater ;  such  solutions  should  therefore  be 
avoided  in  colorimetric  analysis.  E.  G. 

Analysis  of  Gases  Rich  in  One  or  more  Constituents. 

Alfred  Stock  and  Carl  Nielsen  ( Ber .,  1906,  39,  3389 — 3393). — 
Attention  is  drawn  to  the  errors  which  may  arise  in  the  analysis  of 
gases  owing  to  the  air  contained  in  the  absorbing  liquids.  This  is 
particularly  noticeable  in  the  case  of  pure  oxygen,  using  either 
alkaline  ferrotartrate  or  copper  gauze  in  the  presence  of  ammonia  and 
ammonium  carbonate.  The  latter  reagent  is  better  as  it  acts  more 
quickly.  When  the  freshly-prepared  reagent  is  employed,  a  residue  of 
1  *03  c.c.  of  nitrogen  is  obtained  from  100  c.c.  of  pure  oxygen.  If  a 
series  of  determinations  are  conducted  one  after  the  other,  the  amount 
of  residue  gradually  decreases,  until  after  the  seventh  estimation  it  is 
as  low  as  0T1  c.c.  and  remains  at  practically  this  value  in  subsequent 
estimations.  This  value  corresponds  with  the  state  of  equilibrium 
between  the  air  on  the  one  side  of  the  solution,  the  solution  and  the 
oxygen  on  the  other  side.  In  order  to  prevent  the  reagent  from 
rapidly  dissolving  nitrogen,  the  surface  exposed  to  the  air  may  be 
covered  with  a  layer  of  liquid  paraffin.  Experiments  have  shown 
that  when  water  free  from  air  is  poured  from  one  vessel  into  another 
by  means  of  a  funnel,  it  rapidly  absorbs  gases,  thus  1360  c.c.  of  water 
exposed  for  two  minutes  to  the  air  in  this  way  absorbed  5  8  c.c.  of 
gas. 

Analyses  of  pure  oxygen  made  when  the  free  side  of  the  absorbing 
liquid  was  in  contact  with  oxygen  gave  practically  no  residue,  but 
when  this  oxygen  was  replaced  by  nitrogen  a  residue  of  0-74  per  cent, 
of  nitrogen  was  obtained  after  twenty-one  hours.  J.  J.  S. 

Volhard  Method  for  the  Estimation  of  Chlorine  in  Potable 
Waters.  Frank  T.  Shutt  and  H.  W.  Charlton  {Trans.  Roy.  Soc. 
Canada ,  1905,  [ii],  11,  (3),  67 — 71). — A  comparison  of  the  values  of 
the  chromate  and  Volhard’s  methods  for  the  estimation  of  chlorine 
in  potable  waters.  The  latter  is  by  far  the  more  trustworthy. 

G.  Y. 

Separation  of  Chlorine  and  Bromine  in  Acid  Solution  by 
Hydrogen  Peroxide.  Paul  Jannasch  {Ber.,  1906,  39,  3655 — 3659. 
Compare  this  vol.,  ii,  194). — The  solution  of  the  mixture  is  placed  in 
a  glass  flask  fitted  with  a  ground  stopper,  through  which  pass  a 
delivery  tube,  a  long  inlet  tube  for  passing  in  carbon  dioxide,  and  a 
dropping  funnel.  The  delivery  tube  is  attached  to  a  series  of  four 
flasks,  each  containing  an  ammoniacal  solution  of  hydrazine  sulphate. 
A  mixture  of  concentrated  sulphuric  acid  and  water  is  run  into  the 
flask,  and  then  30  c.c.  of  a  6  to  8  per  cent,  hydrogen  peroxide  solu¬ 
tion.  Carbon  dioxide  is  passed  slowly  through  the  flask,  which  is 
heated  by  means  of  a  water-bath  quickly  brought  to  the  boil.  The 
heating  by  means  of  the  gently  boiling  water-bath  is  continued  until 
the  liquid  in  the  flask  is  colourless  (0'5 — 0‘75  hour).  The  contents  of 
the  receivers  are  mixed,  acidified  with  nitric  acid,  and  the  hydro- 
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bromic  acid  precipitated  as  silver  bromide.  The  results  obtained  are 
good,  but  usually  slightly  low. 

The  most  important  factor  appears  to  be  the  concentration  of  the 
sulphuric  acid,  as  if  this  is  too  low,  only  part  of  the  bromine  is  driven 
over.  J.  J.  S. 

Volumetric  Estimation  of  Iodides  in  the  presence  of 
Chlorine  and  Bromine  Ions.  Erwin  Rupp  and  M.  Horn  (.drcA.  Pharm., 
1906,  244,  405 — 411). — When  the  estimation  is  effected  by  adding 
a  ferric  salt  and  distilling  off  the  iodine,  it  is  important  that  ferric 
sulphate  (iron  alum),  not  chloride,  should  be  used. 

Iodides,  whether  in  the  presence  or  in  the  absence  of  bromide  or 
chloride,  or  of  both,  can  be  estimated  without  need  for  distillation. 
A  weighed  quantity  of  the  sample  (usually  0'2 — 0'5  gram)  is  dis¬ 
solved  in  about  50  c.c.  of  water  in  a  stoppered  glass  bottle  ;  about  25  c.c. 
of  dilute  sulphuric  acid  are  added,  then  about  3  grams  of  solid  oxalic  acid, 
and,  finally,  1  per  cent,  potassium  permanganate  solution  (usually 
about  10  c.c.).  The  mixture  is  allowed  to  remain  for  about  three 
hours,  being  shaken  occasionally  in  order  to  promote  the  solution 
of  the  manganese  peroxide  that  has  separated ;  then  about  1  gram 
of  potassium  iodide  is  added,  and  the  free  iodine  is  titrated 
with  Nj  10  thiosulphate.  If  an  iodide  is  being  titrated  in  the 
absence  of  bromide  or  chloride,  the  permanganate  can  be  added 
until  a  distinct  violet  colour  is  visible  in  the  thin  layer  of  liquid  seen 
at  the  top  when  the  bottle  is  swung  round.  In  the  presence  of  brom¬ 
ides  or  chlorides,  this  guidance  is  not  available  ;  should  decidedly 
less  than  10  c.c.  of  the  thiosulphate  be  used  in  the  titration,  the  result 
must  be  rejected  and  the  estimation  repeated,  either  more  of  the 
substance  or  less  of  the  permanganate  solution  being  taken. 

C.  F.  B. 

The  EtchingTests  for  Small  Amounts  of  Fluorine.  Alpheus 
G.  Woodman  and  Henry  P.  Talbot  ( J .  Amer.  Chem.  Soc.,  1906,  28, 
1437 — 1443). — The  solution  is  mixed  with  a  little  potassium  sulphate 
and  precipitated  with  barium  acetate,  and  the  precipitate,  which  con¬ 
tains  also  the  barium  fluoride,  is  tested  as  usual  by  the  well-known 
etching  test.  The  authors  have  found  that  in  the  case  of  very  minute 
quantities  the  method  may  be  rendered  somewhat  quantitative  by 
observing  the  temperature  required  to  produce  the  etch  on  the 
covering  glass  within  an  hour.  A  temperature  of  79 — 82°  dis¬ 
tinguishes  between  1:25000  and  1:100000  ;  of  113°  between 
1  :  100000  and  1  : 1000000;  of  136° between  1:1000000  and  1:5000000; 
of  173  —  178°  between  1:5000000  and  1:25000000;  of  213—218° 
between  1  : 25000000  or  less. 

For  details  of  working,  the  original  article  and  illustration  should  be 
consulted.  L.  de  K. 

Iodometric  Estimation  of  Fluorine.  Albert  Hillman  (Amer. 
J.  Sci.,  [iv],  22,  383 — 384). — The  hydrofluosilicic  acid  obtained  by 
distilling  a  fluoride  with  silica  and  sulphuric  acid  and  collecting 
the  silicon  fluoride  in  water  is  mixed  with  potassium  iodate-iodide 
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mixture  and  boiled  in  a  flask  having  a  glass  stopper  and  connected 
with  a  trap  containing  solution  of  potassium  iodide.  When  cold,  the 
two  solutions  are  united  and  the  iodine  liberated  is  titrated.  One 
atom  of  iodine  is  liberated  for  every  atom  of  fluorine  present,  as  hydro- 
fluosilicic  or  hydrofluoric  acid.  The  results  are  approximately  correct. 

L.  de  K. 

[Fluorine  in]  Thermal  Springs.  Jose  Casares  ( Ber .,  1906,  39, 
3783 — 3784.  Compare  this  vol.,  ii,  80). — A  reply  to  Sahlbom  and 
Hinrichsen  (this  vol.,  ii,  716,  798).  G.  Y. 

A  Test  for  Oxygen.  Anastasios  C.  Christomanos  (Chem  Centr., 
1906,  ii,  1139 — 1140;  from  Verb.  Ges.  Deut.  Naturf.  Aerzte.,  1905,  ii, 
76 — 77). — A  sensitive  reagent  for  oxygen  is  prepared  by  the  action  of 
phosphorus  tribromide  on  solid  copper  nitrate,  or  on  a  solution  not  con¬ 
taining  more  than  10  per  cent,  of  the  salt  ;  the  mixture  is  then  cooled 
and  shaken  with  ether,  when  it  gradually  becomes  colourless ;  it  can 
be  preserved  in  sealed  vessels.  On  shaking  with  oxygen,  the  ether 
assumes  a  green  colour  and  the  lower  layer  becomes  a  reddish-purple ; 
both  colours,  however,  disappear  after  some  minutes,  and  the  reagent 
can  then  be  used  again.  The  reagent  can  also  be  employed  for  the 
detection  of  acetylene.  P.  H. 

Gravimetric  Estimation  of  Ozone ;  Ozone  Numbers  of  Oils. 

P.  Fenaroli  ( Gazzetla ,  1906,  30,  ii,  292 — 298). — When  ozonised  air  or 
oxygen  is  passed  through  oleic  acid  or  linseed  oil  contained  in  a  simple 
absorption  apparatus  comprising  five  bulbs,  the  absorption  of  the  ozone 
is  quantitative  for  wide  limits  of  temperature  (10 — 40°),  and  of  velocity 
(up  to  180  bubbles  per  minute)  ;  as  the  absorptive  liquid  loses  slightly 
in  weight,  a  calcium  chloride  tube  should  be  attached  beyond  the  bulbs. 
The  increase  in  weight  of  the  absorption  bulbs  corresponds  exactly 
with  the  addition  of  the  molecule  03  for  every  double  linking  in,  or 
more  exactly,  for  every  two  atoms  of  iodine  fixable  by,  the  compound 
employed. 

This  absorption  of  ozone  affords  a  convenient  means  of  estimating  it, 
the  results  obtained  being  virtually  identical  with  those  yielded  by  the 
potassium  iodide  method. 

Determinations  of  the  ozone  numbers  of  olive,  maize,  linseed,  and 
castor  oils,  the  last  two  in  solution  in  hexane  from  petroleum,  give 
values  agreeing  well  with  those  calculated  from  the  iodine  numbers. 

T.  H.  P. 

Estimation  of  Sulphur  in  Pyrites.  Max  Dennstedt  and 
F.  Hassler  iyZe.it.  angew.  Chem.,  1906,  19,  1668 — 1669). — Dennstedt’s 
process,  burning  the  sample  in  oxygen  and  absorbing  the  gaseous  pro¬ 
ducts  in  anhydrous  sodium  carbonate  (Abstr.,  1905,  ii,  761),  is  pre¬ 
ferred  to  Lunge’s  nitrohydrochloric  acid  method  (Abstr.,  1905,  ii,  350). 

L.  DE  K. 

New  Apparatus  for  the  Estimation  of  Sulphur  and  Carbon. 
A.  Kleine  ( Zeit .  angew.  Chem.,  1906,  19,  1711 — 1712.  Compare 
Abstr.,  1903,  ii,  694  ;  1905,  ii,  856). — Estimation  of  Sulphur. — The 
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apparatus  consists  of  a  conical  flask  sealed  to  an  elongated  separating 
funnel.  When  the  substance  has  been  introduced,  the  lower  part  of 
the  funnel  is  closed  by  means  of  a  perforated  stopper  furnished  with  an 
exit  tube  bent  twice  at  right  angles.  The  funnel  is  filled  up  to 
a  definite  mark  with  acid,  which  is  then  made  to  flow  into  the  flask  by 
turning  the  stopper  and  so  creating  a  channel.  The  stopper  is  now  put 
back  into  its  original  position,  and  the  funnel  is  filled  with  water,  which 
then  serves  as  a  cooling  arrangement,  the  condensed  acid  flowing  back 
into  the  flask. 

Estimation  of  Carbon  [in  iron\.—  The  main  improvement  is  that 
the  iron  or  steel  borings  are  placed  in  a  little  bucket  which  is 
suspended  inside  the  usual  apparatus,  consisting  of  a  long-necked 
flask  furnished  with  a  bulb  air-tube,  and  having  a  cooling  arrangement 
placed  inside  the  neck.  At  the  right  moment  the  bucket  is  turned  over 
by  an  easy  manipulation,  and  is  taken  out  as  soon  as  the  experiment  is 
finished.  In  this  manner  the  same  quantity  of  sulphuric-chromic  acid 
mixture  may  suffice  for  even  six  estimations.  L.  de  K. 

Sulphate  and  Sulphur  Determinations.  Salomon  F.  Acree 
(J.  Biol.  Chem.,  1906,2,  135 — 143.  Compare  Folin,  this  vol.,  ii,  123). 
— Barium  sulphate  is  readily  reduced  to  the  sulphide.  If  the  filter 
paper  is  ignited  with  the  sulphate,  the  amount  of  sulphide  is  consider¬ 
able,  and  several  evaporations  with  concentrated  sulphuric  acid  are 
necessary  in  order  to  convert  the  whole  of  the  sulphide  into  sulphate. 
The  strength  of  a  solution  of  sulphuric  or  hydrochloric  acid  can  be 
determined  by  neutralising  a  given  weight  of  pure  sodium  hydrogen 
carbonate  with  the  acid,  using  methyl-orange  as  indicator,  evaporating 
the  solution  in  a  platinum  vessel  and  weighing  the  sodium  salt.  In 
titrating  carbonates,  the  acid  should  be  run  in  until  the  pink 
colour  corresponds  with  the  shade  of  a  similar  volume  of  water 
saturated  with  carbon  dioxide  and  containing  the  same  amount  of 
indicator. 

The  strength  of  a  solution  containing  pure  sodium  or  potassium 
hydroxide  or  carbonate  can  be  determined  by  adding  an  excess  of 
hydrochloric  acid  to  a  known  volume,  evaporating  down,  and  weighing 
the  metallic  chloride.  Wildenstein’s  volumetric  method  gives  good 
results. 

Calcium  or  sulphates  may  be  estimated  by  precipitation  as  calcium 
sulphate  from  aqueous-alcoholic  solutions.  J.  J.  S. 

Iodometric  Estimation  of  Hydrazine  Salts  and  their  Use  in 
Volumetric  Analysis.  Enrico  Himini  (Atti  R.  Accad.  Lincei,  1906, 
[v],  15,  ii,  320 — 325.  Compare  Abstr.,  1904,  ii,  207). — The  method 
previously  given  by  the  author  for  estimating  hydrazine  ( loc .  cit.)  may 
be  simplified  by  carrying  out  the  reaction  in  an  alkaline  medium, 
the  change  then  being  represented  by  the  equation  3N2H4,H2S04  + 
2KI03  +  6KOH  =  3N2  +  2KI  +  3K2S04  +  12H20.  Gasometric  estima¬ 
tion,  by  displacement  of  the  air  in  a  Lunge  nitrometer,  shows  that 
the  evolution  of  nitrogen  is  rapid  and  complete  when  iodic  acid  is 
employed. 

In  estimating  formaldehyde  by  Riegler’s  method  (Abstr.,  1901, 
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ii,  360),  it  is  advisable  to  titrate  the  excess  of  hydrazine  with  iodate 
in  alkaline  solution,  since  formalazine  is  not  perfectly  stable  in  an  acid 
medium. 

The  estimation  of  mercuric  salts  by  means  of  hydrazine  is  best 
carried  out  as  follows.  A  concentrated  solution  of  hydrazine  sulphate, 
the  strength  of  which  need  not  be  known,  is  rendered  neutral  to 
methyl-orange.  A  known  excess  of  seminormal  sodium  hydroxide  is 
added  and  then  the  solution  of  the  mercuric  salt  of  which  the  strength 
is  required.  The  solution  is  next  heated,  and  afterwards  either  made 
up  to  a  certain  volume  and  the  alkalinity  of  an  aliquot  part  deter¬ 
mined,  or  filtered  and  the  alkalinity  of  the  filtrate  and  washings 
measured.  When  mercuric  chloride  is  used,  the  reaction  is  expressed 
by  N2H4,NaHS04  +  2HgCl2  +  5  NaOH  =  4NaCl  +  2Hg  +  N2  +  5H20. 

The  best  method  for  estimating  persulphates  is  to  add  to  a  solution 
of  the  persulphate,  neutral  to  methyl-orange,  first  a  solution  of  hydra¬ 
zine  sulphate  neutralised  with  potassium  hydroxide,  and  then  a  known 
volume  of  potassium  hydroxide  solution  of  definite  titre.  The  liquid 
is  then  shaken,  and  after  five  minutes  the  excess  of  alkali  is  deter¬ 
mined.  The  reaction  is  represented  by  the  equation  2K2S2Og  + 
N2H4,KHS04  +  5KOH  =  N2  +  5K2S04  +  5H20.  This  method  is  sensi¬ 
tive  and  rapid,  and  can  be  applied  to  ammonium  salts,  in  the  case  of 
which  Tarugi’s  method  (Abstr.,  1903,  ii,  238)  introduces  complications. 

T.  H.  P. 

Detection  of  Nitric  Acid.  Paul  Soltsien  ( Chem .  Centr.,  1906, 
ii,  1020 — 1021  ;  from  Pharm.  Zeit.,  51,  765 — 766). — Both  the  di- 
phenylamine  and  the  brucine  reactions  are  interfered  with  by  the 
presence  of  nitrous  acid.  When  testing  for  nitric  acid  by  reducing 
with  zinc  and  then  testing  for  nitrous  acid,  the  reduction  should  not  be 
pushed  too  far,  as  otherwise  the  formation  of  starch  iodide  may  be 
prevented.  In  the  presence  of  such  substances  as  ferric  or  manganic 
oxides,  the  test  with  ?7j-phenylenediamine  should  be  applied.  Attention 
is  called  to  the  presence  of  traces  of  nitrates  in  filter  paper. 

L.  DE  K. 

Estimation  of  Nitrogen  in  Saltpetre.  W.  Van  Dam  (Rec. 
trav.  chim.,  1906,  [ii],  25,  291 — 296). — Debourdeaux’s  method  for  the 
estimation  of  nitrogen  in  nitrates,  which  is  based  on  the  oxidising 
action  of  nitric  acid  on  oxalic  acid  in  the  presence  of  manganese 
sulphate  (Abstr.,  1903,  ii,  573),  invariably  gives  results  which  are 
too  high,  owing  to  some  of  the  oxalic  acid  undergoing  oxidation  by  the 
atmospheric  oxygen  in  the  presence  of  the  manganese  sulphate ;  the 
author  finds  that  the  method  is  quite  satisfactory  if  the  air  of  the 
apparatus  is  replaced  by  carbon  dioxide ;  and  that  the  addition  of  one 
drop  of  a  very  dilute  solution  of  potassium  nitrite  to  the  mixture 
containing  the  nitrate  accelerates  the  reaction,  which  otherwise  does 
not  start  for  several  hours  when  the  nitrate  under  analysis  in  quite 
pure.  M.  A.  W. 

Gravimetric  Estimation  of  Potassium  Nitrate  in  Meat. 
Carl  Paal  and  Gustav  Mehrtens  (Zeit.  Ncihr.  Genussm.,  1906,  12, 
410 — 416). — Busch’s  method  for  the  estimation  of  nitric  acid  by  means 


ANALYTICAL  CHEMISTKY. 


899 


of  “nitron”  (Compare  Abstr.,  1905,  ii,  282)  maybe  applied  to  the 
estimation  of  potassium  nitrate  in  meats.  Fifty  grams  of  the  finely 
minced  meat  are  treated  with  warm  water  for  two  hours,  the  mixture 
is  then  boiled,  decanted,  and  the  residue  extracted  with  small 
quantities  of  water  until  the  extracts  no  longer  give  a  reaction  with 
diphenylamine.  The  extracts  are  made  up  to  a  volume  of  500  c.c.,  of 
which  200  c.c.  are  evaporated  to  a  volume  of  about  50  c.c.,  treated, 
when  cold,  with  three  drops  of  ammonia  and  an  excess  of  normal  lead 
acetate.  After  boiling,  the  mixture  is  cooled  and  the  precipitate 
collected  on  a  filter  and  washed.  The  filtrate  is  acidified  with  acetic 
acid,  heated,  and  the  nitrate  precipitated  by  the  addition  of  “nitron” 
dissolved  in  acetic  acid.  One  part  of  “  nitron  ”  nitrate  is  equivalent  to 
0-26933  part  of  potassium  nitrate.  W.  P.  S. 

Analysis  of  Sodium  Nitrate  (Chili  Saltpetre).  P.  Beck  (Zeit. 
anal.  Chern.,  1906,  45,  669 — 686). — The  quantity  of  sodium  nitrate  in 
Chili  saltpetre  is  best  estimated  by  Ulsch’s  method  (Abstr.,  1891, 
ii,  617).  From  the  results  of  analyses  given  it  is  seen  that  the 
“  indirect  ”  method  for  determining  the  nitrate  gives  results  which  are 
too  high;  in  some  cases  the  figures  are  1'5  per  cent,  higher  than  those 
obtained  by  Ulsch’s  method.  It  is  pointed  out  that,  as  some  samples  of 
Chili  saltpetre  contain  such  quantities  of  perchlorate  (compare  Abstr., 
1905,  ii,  115)  as  render  them  unfit  for  the  manufacture  of  sodium 
nitrite,  the  amount  of  sodium  chloride  in  sodium  nitrate  intended  for 
this  purpose  should  not  exceed  1  per  cent.,  even  after  the  sample  has 
been  fused  with  sodium  carbonate  or  other  substance  capable  of  con¬ 
verting  the  perchlorate  into  chloride.  W.  P.  S. 

Detection  of  Small  Quantities  of  White  Phosphorus  in 
Presence  of  Large  Quantities  of  Phosphorus  Sesquisulphide. 
Louis  Aronstein  ( Chem .  Centr.,  1906,  ii,  977 — 978  ;  from  Chem. 
Weekblad,  3,493 — 499.  Compare  this  vol.,  ii,  705). — Van  Eyk’s  lead 
acetate  process  (ibid.,  358)  is  untrustworthy.  The  method  of  rubbing 
in  the  dark  the  carbon  disulphide  extract  is  sensitive  up  to  1  ■ 4  per  cent, 
of  phosphorus.  Yignon’s  method,  treating  in  a  current  of  hydrogen  and 
observing  the  green  flame,  and  also  the  brown  coloration  with  silver 
solution,  may  be  recommended.  L.  de  K. 

Titration  of  Phosphoric  Acid.  Ludwig  Schucht  (Zeit.  angew. 
Chem  ,  1906,  19,  1708 — 1711.  Compare  this  vol.,  ii,  610). — Data  are 
recorded  which  show  that  the  estimation  of  free  phosphoric  acid  in 
superphosphate  solutions  by  titration  with  Nj’2  alkali  and  methyl- 
orange  as  indicator  is  considerably  influenced  by  the  dilution. 

On  addition  of  a  large  quantity  of  sodium  chloride  to  a  pure  phosphoric 
acid  solution,  the  acid  titre  is  increased.  This  increase  is  more  marked 
if  calcium  dihydrogen  phosphate  is  present  in  the  solution,  and  is  still 
larger  in  the  case  of  superphosphate  solutions  containing  dissolved  iron 
and  aluminium. 

By  taking  into  account  the  various  ions  in  solution  and  applying 
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the  law  of  mass  action,  it  is  shown  that  the  theoretical  effect  of  the 
addition  of  sodium  chloride  is  to  increase  the  H'  dissociation  of  the 
phosphoric  acid  as  a  consequence  of  the  diminution  in  the  concentra¬ 
tion  of  H2P04'  ions.  In  superphosphate  solutions  the  soluble  phos¬ 
phates  present  diminish  the  II ‘  dissociation  of  the  free  acid,  and  in 
consequence  the  effect  of  the  addition  of  sodium  chloride  is  in  this 
case  more  marked  than  in  solutions  of  the  pure  acid.  H.  M.  D. 

Platinum  Gauze  for  Contact  Action  in  Organic  Ultimate 
Analysis.  W.  C.  Heraeus  (Chem.  Centr.,  1906,  ii,  907  ;  from 
Zeit.  chem.  ApparatenJcmide,  1,  541 — 542). — The  apparatus  consists  of 
a  spiral  coil  of  platinum  gauze  which  is  covered  with  finely-divided 
platinum,  and  is  encased  for  protection  in  a  sheath  of  similar  platinum 
gauze )  it  just  fills  the  combustion  tube  and  exerts  a  powerful  contact 
action  at  comparatively  low  temperatures.  P.  H. 

Determination  of  the  Calorific  Value  of  Lignite  and 
Peat  with  the  Lewis-Thomson  Calorimeter.  Roberto  Salva- 
dori  ( Gazzetta ,  1906,  36,  ii,  202—211). — The  calorific  value  of  lignite, 
peat,  coke,  or  anthracite  cannot  be  accurately  determined  by  the 
ordinary  method  of  using  the  Lewis-Thomson  calorimeter,  since  these 
fuels  are  not  completely  burnt  by  the  mixture  of  potassium  chlorate 
and  nitrate  employed.  If,  however,  1  part  of  ammonium  nitrate  is 
added  to  the  usual  mixture  of  3  parts  of  chlorate  and  1  of  nitrate  of 
potassium,  these  fuels  undergo  regular  and  ready  combustion.  When 
2  kilos,  of  water  are  used,  its  temperature  is  raised  0  54°  by  each  gram 
of  ammonium  nitrate  employed.  The  latter  salt  should  be  fused, 
powdered,  and  kept  for  use  in  presence  of  calcium  chloride. 

Comparative  determinations  were  carried  out  with  (1)  the  Thomson 
calorimeter,  using  1  gram  of  ammonium  nitrate  and  20  grams  of  the 
mixture  of  potassium  chlorate  and  nitrate  to  2  grams  of  the  powdered 
fuel,  and  (2)  the  calorimetric  bomb  of  Mahler.  The  results  obtained 
by  the  two  methods  were  found  to  agree  to  within  5  per  cent. 

The  reaction  between  potassium  chlorate  and  ammonium  nitrate 
takes  place  at  123 — 124°  according  to  the  equation  KC103  +  NH4N03 
=  KISTOg  +  ]STH4C103,  the  ammonium  chlorate  formed  then  immediately 
decomposing  into  ammonium  chloride,  chlorine,  a  small  proportion  of 
oxygen,  nitrogen,  and  oxides  of  nitrogen.  To  the  activity  of  these 
products  the  ready  combustion  of  the  fuel  is  due.  T.  H.  P. 

Examination  of  Liquid  Carbon  Dioxide.  Werder  (Chem. 
Zeit.,  1906,  30,  1021 — 1022).- — Before  taking  a  sample  for  analysis, 
the  steel  cylinder  containing  the  liquid  carbon  dioxide  should  be 
inverted  in  order  to  mix  the  contents,  as  any  air  which  may 
be  contained  in  the  cylinder  would  float  on  the  carbon  dioxide. 
A  sufficiently  large  sample  should  be  analysed  so  that  the  residual 
gas  remaining  after  absorption  with  potassium  hydroxide  measures 
at  least  4  c.c. ;  this  may  require  from  2  to  4  litres.  The  gas 
should  be  measured  out  in  successive  portions  of  200  c.c.,  each  one 
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being  passed  into  the  potassium  hydroxide  burette  and  absorbed  before 
introducing  the  next.  The  following  are  suggested  to  be  the  require¬ 
ments  of  liquid  carbon  dioxide  :  it  should  not  have  a  pungent  odour, 
and  should  have  a  purely  acid  taste ;  it  should  contain  at  least  98  per 
cent,  of  carbon  dioxide,  but  not  more  than  0'5  per  cent,  of  carbon 
monoxide  ;  it  should  not  contain  any  sulphurous  or  nitrous  acids,  and 
should  not  decolorise  acid  permanganate  when  bubbled  through  this 
solution  for  a  quarter  of  an  hour,  nor  should  it  produce  a  precipitate 
when  bubbled  through  a  solution  of  silver  nitrate  acidified  with  nitric 
acid.  P.  H. 

Estimation  of  Carbon  Dioxide.  H.  Rebenstorff  ( Ghem .  Zeit. , 
1906,  30,  1114 — 1115). — The  apparatus  described  by  the  author  (this 
vol.,  ii,  487),  when  filled  with  sodium  nitrate  solution  of  sp.  gr.  1*35, 
can  be  employed  for  estimating  carbon  dioxide.  The  carbon  dioxide  in 
the  generating  apparatus  is  displaced  by  means  of  hydrogen,  produced 
by  adding  a  known  weight  of  magnesium  to  the  acid ;  the  volume  of 
carbon  dioxide  is  obtained  by  deducting  the  volume  of  hydrogen  so 
evolved  from  the  total  volume  of  gas  collected.  P.  H. 

Analysis  of  Hydrofluosilicic  Acid.  Ludwig  Schucht  and 
W.  Moller  (Ber.,  1906,  39;  3693—3696.  Compare  Sahlbom  and 
Hinrichsen,  this  vol.,  ii,  798). — According  to  Offermanri,  hydrofluosilicic 
acid  may  be  titrated  with  cochineal  as  indicator  according  to  the 
equation  H2SiF6  +  6KOH  =  6KF  +  H4Si04  +  2H20,  and,  according  to 
Weise,  with  phenol phthalein  as  indicator,  according  to  the  equation 
H2SiF6  +  2K0H==K2SiF6  +  2H20.  The  reverse  is,  however,  the  case, 
since  the  action  with  cochineal  is  represented  by  the  latter  equation 
and  that  with  phenolphthalein  by  the  former.  When  cochineal  is  used, 
the  end  point  is  not  sharp.  When  phenolphthalein  is  used,  the 
titration  must  be  conducted  with  hot  solutions. 

If  an  excess  of  neutral  calcium  chloride  is  added  to  the  solution  of 
hydrofluosilicic  acid,  the  end  point  is  sharp  when  the  titration  is 
conducted  with  sodium  hydroxide  with  methyl-orange  as  indicator. 
The  action  is  represented  by  the  equation  H9SiF6  +  3CaCb  +  6NaOH  = 
3CaF2  +  6NaCl  +  H4Si04  +  2H20.  “  “  A.  McK. 

New  Qualitative  Test  for  Calcium.  Fred  F.  Flanders 
(./.  Amer.  Chem.  Soc. ,  1906,  28,  1509 — 1511). — The  acetic  acid 

solution  of  carbonates  of  barium,  strontium,  and  calcium  obtained  in  due 
course,  is  freed  from  barium  by  addition  of  potassium  chromate  and 
the  filtrate  is  again  precipitated  with  ammonia  and  ammonium 
carbonate.  The  precipitate  is  collected,  washed,  and  dissolved  in  a 
little  acetic  acid  and  the  liquid  divided  into  two  portions.  One  portion 
is  tested  for  strontium  with  solution  of  calcium  sulphate  and  the  other 
for  calcium  by  adding  an  equal  volume  of  ammonium  chloride  solution 
and  then  a  few  c.c.  of  potassium  ferrocyanide  which  gives  a  light, 
yellowish-green  precipitate  of  potassium  calcium  ferrocyanide. 

L.  de  K. 
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A  New  Calcimeter.  Napoleone  Passerini  ( Ghem .  Centr .,  1906, 
ii,  1019;  from  >S7«2.  sperim.  agrar.  ital.,  39,  28 — 32). — The  apparatus 
consists  of  a  funnel,  a,  furnished  with  a  stopcock,  b,  which  is 
placed  on  a  tube,  d,  of  larger  diameter  which  carries  on 
two  knobs,  e  e,  a  movable  tube,  c,  at  the  bottom  of  which 
is  placed  the  carbonate  or  the  soil  to  be  tested.  The  tube, 
d,  is  closed  with  the  rubber  cork,  f,  and  connected  by 
means  of  the  stopcock  g  with  the  graduated  tube,  h. 

L.  de  K. 


Quantitative  Separation  of  G-lucinumfrom  Alumin¬ 
ium.  Boris  Glassmann  (Ber.,  1906,39,  3366 — 3367). — The 
solution  containing  the  glueinum  and  aluminium  salts  is 
neutralised  with  sodium  carbonate,  an  excess  of  sodium 
thiosulphate  added  and  the  solution  boiled  until  the  odour 
of  sulphurous  acid  has  disappeared.  The  precipitated 
aluminium  hydroxide  and  sulphur  are  washed  and  ignited 
whilst  in  the  filtrate,  the  excess  of  thiosulphate  is  de¬ 
composed  by  hydrochloric  acid,  and  the  glueinum  precipi¬ 
tated  by  ammonia  or  the  iodine-iodate  mixture  (see  follow¬ 
ing  abstract).  E.  F.  A. 

Estimation  of  Glueinum.  Boris  Glassmann  (Ber., 
1906,  39,  3368 — 3369). — To  a  neutral  or  faintly  acid 
solution  of  the  glueinum  salt  a  mixture  of  equal  parts 
of  25  per  cent,  potassium  iodide  and  saturated  potassium 
iodate  solution  is  added ;  after  five  minutes  the  iodine 
which  has  separated  is  decolorised  by  20  per  cent,  sodium 
thiosulphate  and  a  small  quantity  more  of  the  iodine-iodate  mixture 
added.  The  solution  is  then  heated  on  the  water-bath  for  half  an  hour 
and  the  colourless  flocculent  precipitate  of  glueinum  hydroxide  filtered, 
washed  with  hot  water,  dried,  and  ignited.  E.  F.  A. 

Volumetric  Estimation  of  Mercury.  Erwin  Rupp  (Ber.,  1906, 
39,  3702 — 3704.  Compare  Rupp  and  Krauss,  Abstr.,  1902,  ii,  475). 
— A  modification  of  the  author’s  earlier  method  (Abstr.,  1905,  ii,  184). 
The  mercury  solution  (25 — 50  c.c.,  which  should  contain  about  0’2 
gram  of  the  metal)  is  mixed  with  potassium  iodide  until  the  pre¬ 
cipitate  first  formed  is  redissolved  ;  it  is  then  made  alkaline  with 
an  alkali  hydroxide,  and  shaken  vigorously  while  2 — 3  c.c.  of  pure 
formaldehyde  and  10  c.c.  of  water  are  added  ;  after  30 — 60  seconds  it 
is  strongly  acidified  with  acetic  acid  and  the  estimation  carried  out  as 
described  previously  (loc.  cit.).  Mercurous  salts  must  first  be 
converted  into  mercuric  salts,  by  the  addition  either  of  bromine  or  of 
permanganate.  A.  McK. 

Insolubility  of  Ferric  Hydroxide  in  Ammoniacal  Solutions. 
Gregory  P.  Baxter  and  Robert  A.  Hubbard  (J.  Ainer.  Ghem.  Soc., 
1906,  28, 1508 — 1509). — The  authors  had  previously  noticed  a  case  in 
which  the  ferric  hydroxide  precipitate  redissolved  to  a  considerable 
extent  in  the  excess  of  commercial  ammonia  added  ;  it  was,  however, 
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recovered  by  expelling  the  excess  of  ammonia.  The  cause  of  this 
solution  taking  place  has  not  been  determined,  but  experiments  show 
that  it  cannot  have  been  occasioned  by  the  presence  of  amines  in  the 
ammonia  used.  L.  de  K. 

New  Delicate  Test  for  Nickel.  Nickeldicyanodiamidine.  Her¬ 
mann  Grossmann  and  Bernhard  Schuck  1906,  39,  3356 — 3359). 
— The  solution  of  a  nickel  salt  added  to  dicyanodiamide,  which  has 
been  heated  previously  with  a  few  drops  of  acid,  followed  by  potassium 
hydroxide,  yields  a  dense  yellow,  crystalline  precipitate  of  nickel 
dicyanodiamidine,  Ni(C2H50N4)2,2H20,  composed  of  stellar  aggregates 
of  characteristic  needles.  The  salt  becomes  tiesh-coloured  when  heated 
and  is  very  sparingly  soluble  in  water  and  ammonia.  Concentrated 
solutions  of  nickel  salts  yield  this  precipitate  at  once,  dilute  solutions 
when  boiled  or  kept ;  cobalt  salts  do  not  give  any  such  precipitate. 

E.  F.  A. 

Estimation  of  Uranium  and  Vanadium.  A.  N.  Finn  (J.  Amer. 
Chem.  Soc.,  1906,  28,  1443 — 1446). — The  sample  of  ore  representing 
about  0*25  gram  of  uranyl  oxide  is  heated  with  sulphuric  acid  until 
sulphuric  acid  fumes  are  given  off.  The  mass  is  dissolved  in  water 
and  precipitated  while  boiling  with  excess  of  sodium  carbonate.  The 
precipitate  is  freed  from  uranium  by  redissolving  in  sulphuric  acid 
and  reprecipitating  with  sodium  carbonate.  The  combined  filtrates 
are  heated  to  boiling,  and  after  adding  0'5  gram  of  ammonium  phos¬ 
phate  a  slight  excess  of  ammonia  is  added.  After  boiling  for  a  few 
minutes  longer,  the  precipitate  is  collected  and  washed  with  a  weak 
solution  of  ammonium  sulphate. 

The  filtrate  which  contains  the  vanadium  is  acidified  with  sulphuric 
acid,  reduced  with  sulphur  dioxide,  and  after  boiling  off  the  excess  of 
the  latter,  titrated  with  permanganate.  The  precipitate  containing 
the  uranium  is  also  titrated  with  permanganate  after  being  first 
reduced  by  means  of  zinc  and  dilute  sulphuric  acid.  L.  de  K. 

[Volumetric  Estimation  of]  Antimony  in  Babbit  and  Type 
Metals.  H.  Yockey  (J.  Amer.  Chem.  Soc.,  1906,  28,  1435 — 1437). 
— One  gram  of  the  finely  divided  alloy,  supposed  to  contain  no  more 
than  7  per  cent,  of  copper,  is  boiled  with  40  c.c.  of  water,  40  c.c.  of 
fuming  hydrochloric  acid,  and  1  gram  of  potassium  iodide  for  one  hour, 
and  the  undissolved  antimony  is  collected  on  an  asbestos  filter  and 
well  washed  with  hot,  dilute  hydrochloric  acid  (1  :  10). 

The  asbestos  and  its  contents  are  now  heated  in  a  beaker  with  25  c.c. 
of  hydrochloric  acid  and  a  little  potassium  chlorate  until  the  antimony 
is  dissolved.  Water  is  added  up  to  100  c.c.,  the  solution  is  filtered 
and  the  asbestos  well  washed.  The  free  chlorine  is  expelled  by  boiling 
the  solution  vigorously  for  five  minutes,  and  when  cold  1  gram  of 
potassium  iodide  is  added,  and  the  liberated  iodine  titrated  with 
thiosulphate  as  usual.  L.  de  K. 

Electrolytic  Precipitation  of  Gold  with  the  Use  of  a  Rotating 
Anode.  James  R.  Withrow  (J.  Amer.  Chem.  Soc.,  1906,  28, 
1350 — 1357). — Experiments  have  been  made  with  the  object  of  study- 
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ing  the  rate  of  electrolytic  precipitation  of  gold  from  solutions  of  the 
chloride  in  presence  of  potassium  cyanide  or  sodium  sulphide,  a  rotating 
anode  being  employed.  The  results,  which  are  tabulated  and  plotted 
as  curves,  show  that  potassium  cyanide  is  a  better  electrolyte  for  this 
purpose  than  sodium  sulphide,  although  the  latter  gives  very  satis¬ 
factory  results. 

Attention  has  also  been  given  to  the  electrolytic  estimation  of  alkali 
haloids  (compare  Smith,  Abstr.,  1903,  ii,  755).  In  order  to  obtain  the 
iodine  as  an  adherent  deposit,  the  spiral  cathode  was  rotated  at  300 — 500 
revolutions  per  minute,  and  a  silver-plated  dish  was  employed  as  the 
anode.  Excellent  results  were  obtained  with  potassium  iodide  and 
also  with  potassium  chloride.  E.  G. 

Detection  of  Sophistication  in  Wine.  Georges  Halphen  (Bull. 
Soc.  chim.,  1906,  [iii],  35,  879 — 906). — The  applicability  of  Gautier’s 
“  sum  of  alcohol  and  acid”  rule  in  its  modified  form  (Abstr.,  1901,  ii, 
353)  is  discussed  in  the  light  of  the  results  of  the  examination  of  5400 
samples  of  wines  of  different  origin,  and  curves  showing  the  minimum 
values  of  the  ratio,  acid/alcohol,  for  various  types  of  wines  are  given. 

The  last  section  of  the  paper  gives  details  of  the  methods  suggested 
(Gautier  and  Halphen,  Abstr.,  1903,  ii,  564)  for  distinguishing  between 
alcoholic  liquors  prepared  artificially  and  those  which  have  been 
obtained  by  fermentation.  T.  A.  H. 

Separation  of  Animal  from  Vegetable  Cholesterol.  Adolf 
Windaus  ( Chem .  Zeit.,  1906,  30,  1011.  Compare  this  vol.,  i,  580). — 
When  a  mixture  of  cholesterol  and  phytosterol  dissolved  in  ether  is 
treated  with  a  solution  of  bromine  in  glacial  acetic  acid,  a  crystalline 
precipitate  of  dibromocholesterol  is  formed,  from  which  the  cholesterol 
may  be  recovered  by  reduction  with  zinc  dust  and  acetic  acid  ;  the 
filtrate  from  the  dibromocholesterol  contains  dibromophytosterol,  which 
may  be  reduced  similarly  to  give  phytosterol.  P.  H. 

Unification  of  the  Methods  of  Estimating  Lactose  in  Milk. 

Gustave  Patein  (Bull.  Soc.  chim.,  1906,  [iii],  35,  1022 — 1030). — A 
resume  is  given  of  the  methods  proposed  by  Poggiale,  Mehu,  Esbach, 
Villiers,  Adams,  and  Patein  (Abstr.,  1902,  ii,  291,  536)  and  that  used 
in  the  Municipal  Laboratory  of  Paris,  and  from  a  consideration  of 
these  it  is  concluded  that :  (1)  the  process  of  estimation  by  means  of 
Fehling’s  solution  is  alone  applicable  to  all  milks ;  (2)  the  purified  lac¬ 
tose  solution  used  for  the  titration  should  occupy  ten  times  the  volume 
of  the  sample  of  milk  taken  ;  (3)  the  results  should  be  expressed  as 
anhydrous  lactose ;  (4)  in  applying  the  polarimetric  method  of  estima¬ 
tion  to  cow’s  milk,  the  latter  should  be  defecated  with  the  nitro-mercuric 
reagent ;  (5)  one  saccharimetric  degree  may  be  taken  as  equal  to  196 
grams  of  anhydrous  lactose.  T.  A.  H. 

Estimation  of  Sugars  by  Means  of  the  Refractometer. 

Lucius  M.  Tolman  and  M.  B.  Smith  (J.  Amer.  Chem.  Soc.,  1906,  28, 
1476 — 1482). — Instead  of  determining  the  sugar  contents  of  a  solution 
by  means  of  the  specific  gravity,  the  authors  prefer  to  determine  the 
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index  of  refraction  with  an  Abb6  refractometer.  (The  butyrorefracto- 
meter  cannot  be  employed  for  this  work.)  Reference  is  then  made  to 
tables  constructed  by  the  authors.  L.  de  K. 

Influence  of  Lead  Salts  on  the  Polarimetric  Investigation 
of  Urine  and  Organic  Secretions.  Hermann  Grossmann  ( Ckem . 
Centr.,  1906,  11,  1141 — 1142  ;  from  Biochem.  Zeit.,  1,  339 — 353). 
— Alkaline  lead  solutions  greatly  affect  the  rotatory  power  of  dextrose, 
lsevulose,  galactose,  lactose,  and  maltose,  but  /3-hydroxy butyric  acid  is 
but  little,  and  lactic  acid,  conjugated  glycuronic  acids,  and  glucosides 
are  scarcely,  affected.  In  practice,  therefore,  all  alkaline  liquids  should 
be  slightly  acidified  with  acetic  acid  and  precipitated  with  normal  lead 
acetate.  L.  de  K. 

Microscopic  Examination  of  Starch  and  Detection  of  Rice 
Starch  in  Wheat  Starch.  Eugene  Collin  (J.  Pharm,  Chim.,  1906, 
[vi],  24,  385 — 395). — Microscopically,  wheat-starch  is  composed  of 
small  round  or  oval  granules  and  large  lenticular  granules  either 
isolated  or  aggregated  in  groups  of  granules  of  unequal  size.  The 
aluerone  grains,  which  do  not  stain  blue,  are  aggregated  in  granules  of 
equal  size.  The  irregular  masses  of  gluten  are  also  characteristic.  Rice 
starch  consists  of  simple  granules  sometimes  showing  a  hilum,  of  com¬ 
plicated  oval  granules  and  of  meal-like  masses  of  cells.  It  contains  rela¬ 
tively  few  aluerone  granules,  and  the  gluten  behaves  differently  to  that 
of  wheat.  To  detect  rice-starch  in  wheat,  33*33  grams  of  flour  are  made 
into  a  ball  with  17  grams  of  water  and  worked  between  the  fingers  in  a 
fine  stream  of  water  over  a  fine-meshed  sieve.  The  starch  and  waste 
water  are  well  shaken  and  set  aside  for  twelve  hours  in  a  large  conical 
flask,  when  the  starch  separates  in  three  well-marked  layers  which  can 
be  separated  by  decantation.  The  top  layer  contains  most  of  the  small 
starch  granules,  and  the  bottom  layer  the  largest  grains,  whereas  the 
middle  layer  is  mainly  composed  of  the  cellulose  and  proteid  element  of 
the  flour ;  when  rice  starch  is  present  it  is  almost  entirely  deposited  in 
this  layer,  and  its  presence  can  be  detected  in  so  small  a  proportion  as 
1  per  cent.  E.  F.  A. 

Estimation  of  Cellulose,  Lignin,  and  Cutin  in  Crude  Fibre. 

Josef  Konig  (Zeit.  Nahr.  Genussm.,  1906,  12,  385 — 395). — The  follow¬ 
ing  method  is  proposed  for  the  separation  and  estimation  of  the  con¬ 
stituents  of  the  crude  fibre  obtained  by  the  method  described  previously 
by  the  author  (Abstr.,  1903,  ii,  764).  A  second  portion  of  the  sample  is 
treated  with  hydrogen  peroxide  and  ammonia  under  the  conditions 
given  (ibid.).  The  residue  remaining  after  this  treatment  is  collected 
on  an  asbestos  filter  and  washed.  Both  residue  and  filter  are  now 
subjected  to  the  action  of  ammoniacal  cupric  oxide  solution  for  two 
hours.  The  mixture  is  then  gently  warmed  and  the  residue  collected 
on  an  asbestos  filter,  washed,  dried  at  110°,  and  weighed.  The  filter 
and  its  contents  are  next  ignited  and  again  weighed.  The  loss  in 
weight  gives  the  amount  of  cutin  present.  The  ammoniacal  filtrate 
from  the  cutin  residue  is  mixed  with  300  c.c.  of  80  per  cent,  alcohol 
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and  well  stirred ;  the  dissolved  cellulose  is  reprecipitated  and  is 
collected  on  an  asbestos  filter,  dried  at  110°,  weighed,  ignited,  and  the 
filter  reweighed.  The  difference  between  the  total  crude  fibre  and  the 
sum  of  the  cutin  and  the  cellulose  gives  the  quantity  of  lignin. 

W.  P.  S. 

Mangin’s  Ruthenium -Red  as  a  Reagent  for  Pectins. 
F.  Toblek  ( Ch^rn .  Cmtr.,  1906,  ii,  1020  ;  from  Zeit.  wins.  Mikrosk.,  23, 
182 — 186). — Mangin’s  reagent,  an  ammoniacal  solution  of  ruthenium 
sesquichloride,  also  gives  a  coloration  with  glycogen  and  fsolichenin, 
and  is,  therefore,  not  a  trustworthy  test  for  pectins.  L.  de  K. 

Detection  of  Formaldehyde  in  Milk.  Salomon  F.  Acree 
(J.  BioL  Ckmn.,  1906,  2,  145 — 148). — The  purple  coloration  produced 
in  Hehner’s,  or  Richmond  and  Boseley’s  modification  of  Hehner’s,  test 
for  formaldehyde  in  milk  is  due  to  the  presence  of  casein  and  lact- 
albumin  ;  the  same  coloration  is  produced  by  most  complex  proteids,  and 
is  most  pronounced  with  the  globulin  from  squash  seeds.  The  addition 
of  a  small  amount  of  this  globulin  to  milk  renders  it  possible  to  detect 
formaldehyde  by  the  Richmond  and  Boseley  test  even  with  concentra¬ 
tions  less  than  1  in  250,000. 

The  depth  of  colour  increases  with  the  amount  of  casein  present. 

J.  J.  S. 

Presence  of  Formaldehyde  in  certain  Food- Stuffs.  Gustave 
Perrier  ( Compt .  rend.,  1906,  143,  600 — 602). —  By  means  of  the 
sensitive  colour  reaction  for  formaldehyde,  described  by  Yoisenet 
(this  vol.,  ii,  59),  the  author  has  found  that  the  amount  of  this  compound 
present  in  cider  and  various  smoked  foods  varies  from  0'04  mg.  to 
2'6  mg.  per  100  grams.  In  view  of  this  fact,  and  the  facts  that 
formaldehyde  is  present  in  air  (Henriet,  Abstr.,  1904,  i,  648;  ii,  598) 
and  in  products  of  combustion  (Trillat,  Abstr.,  1905,  ii,  53,  325  ;  this 
vol.,  i,  234),  it  is  urged  that  the  present  (French)  laws  and  regulations 
inhibiting  absolutely  the  use  of  formaldehyde  as  a  food  preservative 
should  be  revised.  M.  A.  W. 

Estimation  of  Citral  in  Lemon  Oils  and  Extracts.  Edward 
MaoKay  Chace  (J.  Amer.  Chem.  Soc.,  1906,  28,  1472 — 1476). — 
Twenty  to  thirty  grams  of  lemon  extract  or  2  grams  of  lemon  oil  are 
diluted  to  100  c.c.  with  95  per  cent,  aldehyde-free  alcohol  (this  vol.,  i, 
393)  at  15°.  Four  c.c.  of  the  solution  are  then  placed  in  comparison 
tubes  side  by  side  with  tubes  containing  4  c.c.  of  standard  citral 
solution;  20  c.c.  of  alcohol  are  added,  then  20  c.c.  of  reduced 
magenta  solution  and  then  alcohol  up  to  50  c.c.  After  being  placed  in 
a  water-bath  at  15°  for  ten  minutes  the  colours  are  compared,  best  by 
direct  matching.  The  results  are  highly  satisfactory  for  the  extracts, 
but  less  so  for  the  oils. 

The  standard  citral  solution  is  prepared  by  diluting  1  gram  of  pure 
citral  to  1  litre  with  50  (vol.)  per  cent,  alcohol.  The  magenta  solution 
is  prepared  by  dissolving  0  5  gram  of  the  dye  in  100  c.c.  of  water  and 
adding  16  grams  of  dissolved  sulphur  dioxide;  when  decolorised,  water 
is  added  up  to  1  litre.  L.  de  K. 
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Titration  with  Permanganate  in  Alkaline  Solution.  [Estima¬ 
tion  of  Formic  and  Nitrous  Acids.]  Erwin  Rupp  ( Zeit .  anal. 
Chem.,  1906,  45,  687 — 692). — The  oxidation  of  formic  acid  by  perman¬ 
ganate  takes  place  much  more  rapidly  in  alkaline  than  in  acid  solu¬ 
tion  ;  whilst  in  the  former  the  reaction  is  complete  in  thirty  minutes,  in 
the  latter  it  is  incomplete  after  the  lapse  of  ten  hours.  For  the  estima¬ 
tion,  a  measured  volume  of  the  formic  acid  (or  formate)  solution,  con¬ 
taining  not  more  than  1  per  cent,  of  the  acid,  is  heated  in  a  closed 
flask  iu  a  water-bath  with  the  addition  of  an  excess  of  Ar/10  perman¬ 
ganate  solution  and  0-5  gram  of  anhydrous  sodium  carbonate.  After 
thirty  minutes  heating,  the  solution  is  acidified  with  sulphuric  acid, 
potassium  iodide  is  added,  and  the  liberated  iodine  titrated  with  A/10 
thiosulphate  solution.  Each  c.c.  of  the  latter  corresponds  with  0'0023 
gram  of  formic  acid.  The  oxidation  of  nitrous  acid  proceeds  equally 
rapidly  in  alkaline  and  acid  solutions,  but  the  former  is  to  be  preferred 
as  there  is  no  danger  of  loss  of  nitrous  acid.  The  reaction  is  complete 
in  ten  minutes  at  the  ordinary  temperature,  and  the  estimation  is 
carried  out  as  in  the  case  of  formic  acid.  One  c.c.  of  A/10  thiosul¬ 
phate  solution  is  equivalent  to  0  0023  gram  of  NO'.,.  W.  P.  S. 

Iodometric  Estimation  of  Lsevulic  Acid.  B.  Savar&  ( Gazzelta , 
1906,  30,  ii,  344 — 348). — Being  unable  to  prepare  lsevulic  acid  pure 
and  free  from  the  corresponding  y-lactone,  the  author  uses  crystalline 
calcium  laevulate,  Ca(C6H703)2,2H20,  as  a  means  of  obtaining  a  known 
weight  of  lsevulic  acid.  To  a  solution  of  calcium  laevulate  is  added  first 
a  measured  quantity  of  Ar/10  iodine  in  potassium  iodide,  and  then 
a  known  volume,  in  excess,  of  normal  potassium  hydroxide  free  from 
nitrites.  The  liquid  is  shaken  for  a  few  minutes  and,  after  the  iodo¬ 
form  has  settled,  is  filtered  through  a  weighed  Gooch  crucible,  on  which 
the  iodoform  is  washed  until  all  alkali  is  removed.  The  reactions 
taking  place  are  represented  by  the  equations  : 

3I2  +CH3-C0-CH2-CHo-C02H  +  4KOH  =  CI,-C0-CH2*CH2-C02K 

+  3KI  +  4H20 

and  CI3-C0-CH2-CH2-C02K  +  KOH  =  CHI3  +  C02K-CH2-CH2-C02K 

+  h2°. 

To  the  filtrate  from  the  iodoform,  .A-bydrochloric  acid  is  added  in 
amount  equivalent  to  the  potassium  hydroxide  first  added.  The  excess 
of  iodine,  which  was  combined  with  the  potassium  hydroxide,  is  thus 
set  free  and  can  be  estimated  by  titrating  with  A/10  sodium  thiosul¬ 
phate.  The  iodine  which  has  reacted  with  the  lime  to  form  Cal2  and 
CaI20Q  remains,  however,  unchanged.  One  c.c.  of  A/10  iodine  corre¬ 
sponds  with  0-0019344  gram  of  lsevulic  acid. 

The  method  gives  accurate  results,  and  may  be  employed  for  estimat¬ 
ing  the  lsevulic  acid  formed  by  the  action  of  dilute  acids  on  hexoses  or 
that  obtained  by  the  oxidation  of  natural  methylheptenone  (Tiemann 
and  Semmler,  Abstr.,  1895,  i,  646),  geraniol,  or  linalool. 

T.  H.  P. 

Crystalline  appearance  of  Calcium  Tartrate  as  a  Distinctive 
and  Delicate  Test  for  the  Presence  of  Tartaric  Acid  or  Tar¬ 
trates.  A.  L.  Sullivan  and  Charles  A.  Crahpton  ( Amer .  Chem.  J., 
1906,  30,  419 — 426). — The  following  method  is  described  by  means  of 
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which  the  precipitate  of  calcium  tartrate  formed  by  the  addition 
of  calcium  chloride  to  solutions  of  soluble  tartrates  can  be  obtained  in 
rhombic  prisms  or  pyramids  which  can  be  readily  identified  with  the 
aid  of  the  microscope.  The  paper  is  illustrated  with  plates  showing 
the  form  of  these  crystals. 

The  solution  to  be  tested  should  be  concentrated  but  should  not  con¬ 
tain  more  than  30  per  cent,  of  solid  matter.  About  50  c.c.  of  the 
concentrated  solution  are  cooled,  rendered  slightly  alkaline  with 
potassium  hydroxide,  and  treated  with  a  few  drops  of  20  per  cent, 
solution  of  potassium  acetate  and  about  10  c.c.  of  30 — 40  per  cent, 
solution  of  calcium  chloride.  The  mixture  is  stirred  rapidly  for  a 
minute  or  two  and  left  at  the  ordinary  temperature  for  twelve  to  fifteen 
hours  when,  if  tartaric  acid  is  present,  characteristic  crystals  of  calcium 
tartrate  are  produced. 

A  study  has  been  made  of  the  effect  on  this  test  of  the  presence  of 
citric,  malic,  succinic,  oxalic,  and  aconitic  acids,  and  it  is  found  that  in 
most  cases  the  method  is  trustworthy.  The  presence  of  alum  or  excess 
of  mineral  acids,  however,  prevents  the  formation  of  the  precipitate. 

The  test  is  recommended  especially  for  the  detection  of  tartaric  acid 
in  wines,  ciders,  and  fruit  syrups.  E.  G. 

Determination  of  the  Saponification  Number  in  Oils  and 
Fats.  J.  Davidsohn  and  G.  Weber  ( Chem .  Centr.,  1906,  ii,  1141  ; 
from  Seifensiederszeit.,  33,  770 — 771). — One  or  two  grams  of  the 
sample  are  dissolved  in  a  little  ether,  10  c.c.  of  2Ar-potassium  hydroxide 
and  25  c.c.  of  absolute  alcohol  are  added,  and  the  whole  is  boiled  for 
fifteen  minutes  in  a  reflux  apparatus.  The  solution  is  then  titrated 
back  with  W-hydrochloric  acid,  using  phenolphthalein  as  indicator. 

L  de  K. 

A  Method  of  Estimating  Urea.  H.  D.  Haskins  (J.  Biol. 
Chem.,  1906,  2,  243 — 249). — A  modification  of  the  Morner-Folin 
method.  W.  D.  H. 

New  Reaction  of  Aconitine.  N.  Monti  ( Gazzetla ,  1906,  30, 
ii,  477 — 180). — The  greyish- violet  coloration  obtained  by  evaporating 
aconitine  on  the  water-bath  with  sulphuric  or  phosphoric  acid  is  due 
to  the  presence  of  impurities  in  the  alkaloid,  and  up  to  the  present  no 
reaction  has  been  given  for  aconitine  which  is  not  obtained  with  other 
alkaloids. 

The  following  reaction  detects  O’OOOl  gram  of  aconitine,  for  which 
it  is  specific  if  applied  to  sufficiently  pure  products  of  an  alkaloidal 
nature.  A  small  portion  of  the  alkaloid  ((>0002 — 0-001  gram)  is 
placed  in  a  porcelain  capsule  and  treated  with  2  to  4  drops  of  sul¬ 
phuric  acid  of  sp.  gr.  1*75 — 1*76.  If  only  aconitine  is  present,  either 
no  change  or  a  faint  yellow  coloration  is  produced  on  heating  the 
capsule  for  five  to  six  minutes  on  a  water-bath  ;  but  if  a  quantity  of 
crystallised  resorcinol  about  equal  to  that  of  the  alkaloid  taken  is 
added  and  the  heating  continued,  the  liquid  assumes  a  reddish-yellow 
colour,  which  gradually  changes  to  an  intense  reddish-violet;  this 
colour  is  very  stable,  and  persists  for  a  long  time  if  the  capsule  is 
kept  in  a  desiccator.  T.  H.  P, 
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[Volumetric]  Assay  of  Cinchona  Barks.  Adalbert  Panchaud 
( Chem .  Centr.,  1906,  ii,  1212;  from  Schweiz.  Woch.  Pharm.,  44, 
580 — 582). — The  author  observed  that  a  chloroform  solution  of  cin¬ 
chona  alkaloids  rapidly  becomes  neutralised  owing  probably  to  the 
following  reaction  taking  place  :  CHC13  +  0  =  COCl2  +  HC1. 

If  it  is  intended  to  determine  the  alkaloids  by  titration,  the  chloro¬ 
form  should  therefore  at  once  be  evaporated  off.  L.  de  K. 

Alkaloid  Reactions  [Codeine].  C.  Reichard  (Chem.  Centr., 
1906,  ii,  1220 — 1221  ;  from  Pharm.  Centr. -Halle,  47,  727 — 733). — 
A  colourless  crystal  of  codeine  gives  no  colour  with  strong  sulphuric 
acid.  In  contact  with  30  per  cent,  nitric  acid,  the  latter  turns  yellow. 
Twenty-five  per  cent,  hydrochloric  acid  is  not  affected.  With  bismuth 
chloride,  a  dark  yellow  colour  is  produced ;  on  adding  aqueous  potass¬ 
ium  hydroxide,  a  reddish-brown  precipitate  is  formed.  A  mixture  of 
codeine  and  sodium  arsenate  turns  gradually  dark  grey  at  the  edges 
when  heated  with  hydrochloric  acid  ;  on  further  addition  of  sulphuric 
acid,  a  yellow  or  greenish-yellow  colour  is  generated.  A  mixture  of 
codeine  and  ammonium  molybdate  with  a  drop  of  hydrochloric  acid 
turns  first  yellow,  afterwards  blue.  A  mixture  of  codeine  and 
a-naphthol  gives  no  reaction  with  aqueous  potassium  hydroxide  or 
hydrochloric  acid,  but  on  adding  sulphuric  acid  a  blue  coloration  is 
noticed,  which  increases  on  warming.  A  mixture  of  codeine  and 
sodium  iodate  turns  yellow  on  adding  25  per  cent,  hydrochloric  acid. 
When  a  mixture  of  codeine  and  ammonium  meta vanadate  is  moistened 
with  water  and  then  dried,  it  turns  bright  yellow  round  the  edges. 
If  a  mixture  of  crystals  of  codeine  and  mercurous  nitrate  is 
moistened  with  water,  the  codeine  crystals  turn  dark  grey  and  then 
turn  reddish-brown  on  adding  a  drop  of  sulphuric  acid.  Several  other 
reactions  of  less  importance  are  given.  L.  de  K. 

Estimation  of  the  Alkaloids  in  the  Leaves  and  Stalks  of 
Datura  Arborea.  Heinrich  Becicurts  (Chem.  Centr.,  1906,  ii, 
916  ;  from  Apoth.  Zeit.,  21,  662). — Ten  grams  of  the  dried  and 
powdered  leaves  or  stalks  are  shaken  with  90  grams  of  ether  and  30 
grams  of  chloroform,  10  c.c.  of  a  10  per  cent,  solution  of  sodium 
hydroxide  are  added,  and  the  whole  set  aside  for  three  hours  with 
frequent  shaking.  Sufficient  water  is  then  added  to  make  the  powder 
form  a  coherent  mass,  and  after  the  lapse  of  an  hour,  60  grams  ( —  5 
grams  of  sample)  are  poured  off  and  filtered  through  a  dry  filter.  Of 
the  filtrate,  one-half  is  distilled  to  expel  any  ammonia,  and  the 
remaining  liquid  is  shaken  in  a  separating  funnel  with  10  c.c.  of 
Nj  100  hydrochloric  acid  and  then  titrated  back  with  AT/100  potassium 
hydroxide,  using  iodoeosin  as  an  indicator.  The  leaves  contain  on  an 
average  0’444  qnd  the  stalks  0'226  per  cent,  of  scopolamine. 

L.  de  K. 

Alkaloid  Reactions  (Thebaine).  C.  Reichard  (Chem.  Centr.,  1906, 
ii,  915 — 916;  from  Pharm.  Centr.-Halle,  1906,  47,  623 — 629). — A 
small  quantity  of  thebaine  when  treated  with  one  drop  of  concentrated 
sulphuric  acid  turns  brownish-yellow  and  then  pure  yellow.  When 
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moistened  with  25  to  30  joer  cent,  nitric  acid,  thebaine  slowly  turns 
yellow,  and  as  the  colour  darkens  streaks  are  developed  through  the 
liquid.  Concentrated  hydrochloric  acid  likewise  produces  a  yellow  colora¬ 
tion  with  green  streaks.  A  mixture  of  thebaine  with  copper  sulphate  is 
turned  permanently  green  by  25  per  cent,  hydrochloric  acid,  whilst  a 
mixture  with  mercuric  chloride  turns  yellow  and  then  grey.  Thebaine 
may  be  distinguished  from  narcotine,  narceine,  or  papaverine  by  the 
black  coloration  which  is  developed  after  half  an  hour  on  moistening 
a  mixture  of  the  alkaloid  with  mercurous  nitrate. 

Thebaine,  when  evaporated  to  dryness  with  stannous  chloride  and 
moistened  with  40  per  cent,  potassium  hydroxide,  turns  black  or 
greenish-black ;  when  treated  in  the  same  way  with  antimony  chloride 
and  potassium  hydroxide,  it  turns  yellow.  When  treated  with  a  concen¬ 
trated  hydrochloric  acid  solution  of  bismuth  chloride,  it  gives  a  yellow 
coloration,  which  is  changed  to  reddish-brown  by  the  addition  of  potass¬ 
ium  hydroxide.  A  few  drops  of  concentrated  cobalt  nitrate  solution  when 
warmed  with  thebaine  gives  a  brown  residue.  A  mixture  of  thebaine 
with  diphenylamine,  treated  with  one  drop  of  concentrated  sulphuric 
acid,  turns  dark  reddish-brown  and  after  some  time  green,  whereas 
codeine  under  the  same  conditions  remains  colourless.  A  mixture  of 
thebaine  with  a-nitroso-/Tnaphthol  turns  light  green  on  addition  of 
one  drop  of  25  per  cent,  hydrochloric  acid  ;  on  evaporating  to  dryness 
the  colour  changes  to  violet.  P.  H. 

Separation  of  Indole  from  Scatole  and  their  Estimation. 
Christian  A.  Herter  and  M.  Louise  Foster  (J,  Biol.  Chem.,  1906,  2, 
267 — 271). — From  a  solution  containing  both  substances,  the  indole  can 
be  completely  removed  as  a  naphthaquinone  compound,  and  the  scatole 
can  then  be  distilled  and  recognised  by  Ehrlich’s  dimetbylamino- 
benzaldehyde  reaction.  The  estimations  are  colorimetric.  W.  D.  H. 

Analysis  of  Indigo.  Edmund  Knecht  ( J .  Soc.  Dyers  Colourists, 
1906,  22,  330 — 332;  a  reply  to  Bloxam.  Compare  this  vol.,  ii,  818, 
819,  820). — The  author  records  the  results  of  experiments  which  show 
that  his  method  of  titrating  indigo  with  titanous  chloride  (Abstr.,  1905, 
ii,  872)  is  quite  trustworthy.  The  concentration  of  the  indigo  solution 
and  the  strength  of  the  titanous  chloride  solution  within  reasonable 
limits  have  no  influence  on  the  results  obtained.  W.  P.  S. 

Detection  of  Indican  in  Urine  by  means  of  Alkali  Per- 
sulphates.  Luciano  Bosst  {Rend.  Accad.  Sci.  Fis.Mat.  Napoli,  1906, 
[iii],  12,  309 — 311). — A  solution  of  an  alkali  persulphate  is  a  very 
sensitive  reagent  for  indican  in  urine,  but  it  must  be  used  in  small 
amount,  otherwise  no  coloration  may  be  obtained  when  indican  is 
present.  The  best  method  of  carrying  out  the  test  is  to  add  to  5  or  6 
c.c.  of  the  urine  an  equal  volume  of  concentrated  hydrochloric  acid  and 
one  drop  of  10  per  cent,  potassium  (or  sodium  or  ammonium)  per¬ 
sulphate  solution.  The  formation  of  a  violet-blue  coloration,  which, 
when  ammonium  persulphate  is  used,  appears  immediately,  indicates 
the  presence  of  indican.  If  1  or  2  c.c.  of  chloroform  are  added  to  the 
tube,  and  the  latter  closed  with  the  thumb  and  gently  inverted  two  or 
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three  times,  the  chloroform  assumes  a  more  or  less  intensely  blue 
coloration  according  to  the  amount  of  indican  present. 

This  method  may  also  be  applied  to  the  estimation  of  indican  by 
Wang’s  process.  T.  H.  P. 

Behaviour  of  Nessler’s  Reagent  towards  some  Glucosides 
[Saponin]  and  Carbohydrates.  Leopold  Rosenthaler  ( Chem . 
Centr.,  1906,  ii,  7171;  from  Pharm.  Centr. -Halle,  47,  581). — In  the 
cold,  Nessler’s  reagent  gives  no  reddish-yellow  precipitate  with  the 
saponin  from  sarsaparilla,  and  but  slowly  a  dirty,  green  precipitate  with 
that  from  guaiacum.  The  precipitates  formed  on  heating  are  the  same 
for  all  saponins  except  that  of  sarsaparilla,  which  is  but  slowly  acted 
on  even  on  boiling.  Salicin  gives  with  Nessler’s  reagent  in  the  cold 
a  yellow,  crystalline  precipitate  which  scarcely  changes  its  colour 
on  warming.  Amygdalin  gives  off  ammonia,  which  then  colours  the 
reagent,  whilst  with  other  glucosides  the  carbohydrate  group  gives  a 
reaction.  Dextrose,  lsevulose,  xylose,  maltose,  also  lactose  (slowly) 
reduce  the  solution,  and  the  yellowish-red  precipitate  soon  becomes 
dark  red,  and  finally  green  and  greyish.  Sucrose  also  gives  reduction 
on  boiling.  L.  de  K. 

Qualitative  Analysis  of  Tannins.  Maximilian  Nierenstein  (Chem. 
Zeit.,  1906,  30,  868). — The  solution  is  mixed  in  the  cold,  drop  by 
drop,  with  a  one-half  per  cent,  solution  of  diazobenzene  chloride. 
Tannins  belonging  to  the  catechol  group  at  once  give  a  precipitate, 
whilst  those  belonging  to  the  pyrogallol  group  do  not  (compare  this 
vol.,  i,  446).  L.  de  K. 

Estimation  of  Tannin.  Boudet  (Bull.  Soc.  chim.,  1906,  [iii],  35, 
760 — 762). — This  is  a  modification  of  the  iodometric  method  devised 
by  Jean  (Abstr.,  1900,  ii,  632).  Four  grams  of  iodine  and  8  grams  of 
potassium  iodide  are  dissolved  in  water  and  the  solution  made  up  to 
1  litre.  The  solution  of  sodium  thiosulphate  employed,  contains 
7’81  grams  of  the  salt  per  litre.  Each  gram  of  iodine  used  is  equiva¬ 
lent  to  IT 37  grams  of  tannin. 

In  carrying  out  the  estimation  4’54grams(4  x  1T37)  of  the  tanning 
material  are  exhausted  with  boiling  water,  and  the  extract,  after 
filtration,  is  made  up  to  1  litre.  To  10  c.c.  of  this  solution  a  like 
quantity  of  the  iodine  solution  is  added,  and  the  mixture  set  aside  for 
two  hours.  At  the  end  of  that  time  the  excess  of  iodine  is  estimated 
by  means  of  the  sodium  thiosulphate  solution,  using  starch  mucilage  as 
an  indicator.  The  quantity  of  iodine  used,  expressed  in  tenths  of  a  c.c., 
is  equal  to  the  percentage  of  tannin  in  the  tanning  material. 

The  method  is  applicable  to  the  estimation  of  tannin  in  cutch, 
the  end  of  the  reaction  being  marked  in  this  case  by  the  liquid  under 
titration  becoming  transparent. 

Gallic  acid  may  also  be  estimated  by  this  process ;  1  gram  of 
iodine  being  equivalent  to  0467  gram  of  gallic  acid,  so  that  in  prepar¬ 
ing  solutions  for  estimation,  0T67  x  4  grams  of  the  crude  material 
should  be  taken. 

In  estimating  tannin  and  gallic  acid  in  products  containing  both, 
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10  c.c.  of  a  solution,  prepared  as  for  the  estimation  of  tannin,  is  titrated 
in  the  usual  way  and  the  number  of  tenths  of  a  c.c.  of  iodine  solution 
used  (T  +  G)  noted.  To  a  second  10  c.c.,  1  gram  of  hide  powder  is  added, 
the  mixture  is  set  aside  for  twelve  hours,  filtered,  and  the  filtrate  treated 
with  iodine  solution,  titrated,  and  the  number  of  tenths  of  a  c.c.  of 
iodine  solution  used  (Gx)  noted.  The  percentage  of  tannin  present  is 
equal  to  T+  G  -  Gv  and  that  of  gallic  acid  is  given  by  Gx  x  0-041. 

T.  A.  H. 

Rapid  Estimation  of  Albumin  in  Urine.  Georg  Buchner 
( Chem .  Centr.,  1906,  ii,  717  ;  from  Munch,  med.  Woch.,  53, 
1019 — 1020).— The  urine  is  boiled  in  a  specially  graduated  tube,  a  little 
brine  is  added,  and  a  few  drops  of  nitric  acid.  After  one  hour  the 
volume  of  the  coagulated  albumin  is  read  off.  L.  de  K. 

Means  for  Distinguishing  True  Albumin  in  Urine  from 
Mucinoid  Substances.  Leon  Grimbert  and  Emile  Dufau  (J. 
Pharm.  Ghim .,  1906,  [vi],  24,  193 — 199). — The  usual  Heller  (nitric) 
ring  test  is  applied  and  also  a  second  test,  substituting  syrupy  citric 
acid  for  nitric  acid.  (1)  If  the  urine  contains  mucinoids  only,  a  more 
or  less  decided  ring  is  formed  with  citric  acid  at  the  place  of  contact 
within  one  or  two  minutes,  and  often  the  whole  of  the  supernatant 
urine  becomes  turbid ;  with  nitric  acid,  however,  no  ring  is  visible  at 
the  place  of  contact,  but  a  nebulous  ring  is  formed  a  little  above  this. 
(2)  If  the  urine  contains  pathological  albumin  only,  no  ring  whatever  is 
obtained  with  citric  acid,  but  with  nitric  acid  a  ring  is  formed  at  the 
place  of  contact.  (3)  If  the  urine  contains  both  mucinoids  and 
albumin,  reactions  are  obtained  with  both  citric  and  nitric  acids. 
These  preliminary  tests  render  it  impossible  to  mistake  mucinoids  for 
albumin.  L.  de  K. 

Estimation  of  Proteid-Nitrogen  contained  in  Beet-Molasses. 
Albert  Stutzer  and  J.  E.  yon  Wolosewicz  (Zeit.  anal.  Chem.,  1906, 
45,  614 — 620). — Good  approximate  results  may  be  obtained  by  dis¬ 
solving  50  grams  of  the  molasses  in  300  c.c.  of  water  and  diluting  the 
filtrate  to  500  c.c.,  100  c.c.  are  faintly  acidified  with  alum  solution  and 
then  mixed  with  25  c.c.  of  Stutzer’s  cupric  hydroxide  emulsion  and 
100  c.c.  of  water.  After  five  hours  the  deposit  is  collected  and 
the  nitrogen  determined  by  the  Kjeldahl  process.  There  is  as  yet 
no  satisfactory  process  for  the  separate  determination  of  peptones  and 
albumins  in  molasses.  L.  de  K. 

Estimation  of  Proteid  in  Human  Milk.  Alfred  W.  Sikes 
(J.  Physiol.,  3  906,  34,  481 — 489). — Hot  alcohol  precipitates  the 
proteids  of  human  milk  completely,  and  extracts  the  non-proteid  con¬ 
stituents  entirely.  The  addition  of  a  small  quantity  of  citric  acid 
prevents  any  precipitation  of  salts.  The  precipitate  is  best  washed  by 
the  use  of  the  centrifuge ;  drying  occurs  rapidly,  and  the  proteid  is 
weighed  directly.  The  percentage  of  proteid  varies  from  1'66  to  2‘68. 

W.  D.  H. 


